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5.0 REMEDIAL ACTION ALTERNATIVES

The U.S. Environmental Protection Agency (EPA) guidance for conducting feasibility studies
under the Comprehensive Environmental Response, Compensation, and Liability Act of 1980
recommends that a limited number of technologies be carried forward from the technology
identification and screening activity; these technologies then are grouped into remedial
alternatives to address the site-specific conditions. In Chapter 4.0, technologies were identified
and screened based on site-specific characteristics and contaminants of concem. In this chapter,
these technologies are grouped into remedial alternatives to address site contamination problems.
Severzl remedial alternatives are developed and described in this chapter for the waste sites in
the 200-CS-1 Operable Unit (OU). The apphcabﬂity of these alternatives to the individual waste
sites also is considered.

51 DEVELOPMENT OF ALTERNATIVES

Significant activities and evaluations have contributed to defining applicable technologies and
process options that address the 200-CS-1 OU representative and analogous wasts sites.
DOE/RL-98-28, 200 Areas Remedial Investigation/Feasibility Study Implementation Plan —
Environmental Restoration Program (Implementatlon Plan), Appendix D, provides initial
information on identification and screening of remedial technologies for 200 Area waste sites.
The Implemnentation Plan, in conjunction with Chapter 4.0 of this feasibility study (FS),
represents a Phase I FS and thus forms the basis for the development of remedial alternatives.
The lmplementatwn Plan also preliminarily develops remedial alternatives based on the resuits
of the technology screening for the waste sites. Remedial zlternatives identified in the
Emplementation Plan for the 200-C3-1 OU mclude the following:

No action ' '

Monitored natural attenuation/institutional controls

Removal, treatment, and disposal {onsite disposal and geoiogtc rcposm)rv)
Contamment using suxface barners

@ o ® @

Table 5-1 illustrates the process of identifying technology types, combining process options, and
presennng the elements of each aliernative. Evaluation of the no-action alternativeis a
requirement under the Comprehensive Environmental Response, Compensation, and Liability
Act of 1980. The monitored natural attenuation/institutional controls alternative is retained and
further deveiopec in this FS for sites where existing remedial actions are in place or where
contamination is expected to reach remedial action objectives (RAQ) within a reasonable
imstitutional c@ntrols period. The removal, treatment, and disposal alternative and the
containment using surface barriers altemnative also are retained and further develaped in this FS.
The in sitn grouting or stabilization alternative, as a standalone alternative, is screensd out of this
FS because of implementation problems associated with the size and depth of the waste sites and
unproven effectiveness on large-scale sites having radiological and chemical hazards. However,
in situ grouting or stabilization technologies are retained for inclusion as elements of other
remedial actions. The following subsections further develop and describe the alternatives.
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One important factor in the developmcnt of 31te-spec:1:ﬁc remedial alternatives is that
radionuclides, heavy metals, and some inorganic compounds cannot be destroyed. As such,
these compounds must be physically immobilized, contained, or chenncally converted to a less
mobile or less tox1c form to meet the RAQOs.

3.2 DESCRIPTION OF ALTERNATIVES

This section provides a description of the selected alternatives con51dered for evaluation in this
FS, mcludmg the foilowmg :

v Alter_r_x_atwe 1-No Aciion

« Alternative 2 — Maintain Existing Soil Cover, Monitored Natural Attenuation, and
Institutional Controls

o Alternative 3 — Removal, Treatment, and }jisposal

. Alternative 4 — Engineered Barrier.

52.1 Alternatlve I- No Actlon

The “National Oil and Hazardous Substances Pollution Conﬁngency Plan” (40 CFR 300) (NCP)
requires that a no-action altemnative be evaluated as a baseline for comparison with other
remedial alternatives. The no-action alternatve represents a situation where no legal restrictions,
access controls, or active remedial measures are apphed to the site. No action implies“walking
away from the waste site” and allowing the wastes to remafn in their current configuration,
affected only by natural processes. No maintenance or other activities are instituted or
continued. Selecting the no-action alternative would require that a2 waste site poseno .
unacceptable threat to human health or the environment.

Based on the waste site evaluations and the results of the risk assessment, only one teprésentative
site and its analogous site in this FS may meet the RAOs using the no-action alfernative. The
sites are as follows:

e 216-S-10 Pond
» 216-S-11 Pond

As stated above, the no-action alternative implies “walking away from the waste site.” However,
before walking away from the site, confirmatory sampling would be performed at the

216-S-11 Pond. The no-action alternative is carried forward in this FS for comparison purposes
and to address analogous waste sites that are expected to meet the RAOs and preliminary
remedlatlon goals (PRQ) without any action.
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52.2 Alternative 2~ Maintain Existing Soil Cover,
Monitored Natural Attenuaﬁon,-amﬂ
mstimti@nal Controls

This altemative takes advanta.ge of existing soil covers and the nature of ‘the contammanf.s in
combination with institutional controls, to provide protection of himan health and the
environment. Moritoring also is an element of this alternative.. For most of the waste sites in
this QU, sn existing soil cover is present that is associated with the'waste stabilization activities.
Under this alternative, these existing soil covers would be maintained and/or augmented as - -
needed o provide protection from intrusion by human and/or biological receptors. Institutional -
conirols, including legal and physical barriers, also would be used to prevent human access to the
site; The existing soil covers and/or caps would break the pathway between homan and -+
ecological receptors.and the contaminants. Washington Administrative Code - -

(WAC) 173-340-745(7), “Soil Cleanup Standards for Industrial Properties,” “Point of
Compiiance, _ 1aemt1ﬁes the pomis 0f comphance for different paﬂlways as follows

s “For soil cleanup ieveis based on protection of groundwater the pomi of compliance
shail be estabhshed in the soils throughout 'ﬂhe sxte ?

s “’For soil cleanup ievels based on pmtecnon frcm vapors, the point- nf comphance shall be
established in the soils throughout the site from the ground surface to the uppermost
groundwater saturated zone.”

»  “For soil cleanup levels based on human e}qposure via duect contact or OMer exposure
pathways where direct contact with the soil is required to complete the pathway, the point
-of compliance shall be established in the soiis throﬁghm:.t the site from the ground sar.face
to fifteen feet below the ground smrface o

WAC 2?3-34@-7490 “T errestnal Ecoleglcal Evaluatmn Pmcedures ” speczﬁes a stamiard pom‘t
of compliance at 4.6 m (15 f) for ecological receptors; institutional control is not required under-
this option. WAC 173-340-7490 also specifies a conditional point of complianceatthe =
biologically active soil zone, with a requirement for institutional controls. The regulation
assumes a 1.8m (6 ﬁ} below grormd mnface bmloglcaﬁy ac‘tzve Zone, btr& a sxte—specxﬁc ZONe
may be estwiished :

Based on h‘éeratw:e searches regardmg the mot and bmromg depths of vege’tauon and ammals
present on the Hanford Site, a sufficient soil thickness to prevent biclogical intrusion generally -
would be 2.4 10 3.0 m (8 to 10 fi). Most of the 200-C8-1 OU waste sites have a soil cover
(i.e., sufﬁace stabl ﬂlzatmn, backfill) over the contaminated zone of only a few feet.

Ins”mmtmﬂal controls mvoive the use of physical barriers (feﬁces) aﬂd access zres‘mcmns {deed :
restrictions) fo reduce or eliminate exposure to contaminants of concern. Institutional controls -
also can include groundwater, vadose zone, surface soil, biotic, and/or sir monitoring. - -
Institutional controls for this alternative include periodic surveillance of the waste sites for
evidence of contamination and biologic intrusion; emplacement of vegetation, herbicide
application, manual removal, or other activities to-.conirol deep-rooted plants; control of
deep-burrowing animals; maintenance of signs and/or fencing; maintenance of the existing soil
cover (including an assumed periodic addition of soil); administrative controls; and site reviews.

5.3
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For sites having a clean soil cover of less than 4.6 m (15 ft); more stringent institutional controls
(e.g., physical and legal barriers) would need to be implemented to address potential risks from
direct human and ecological contact with the contaminants. Water and land-use restrictions also
would be used to prevent exposure.

Contaminants remaining beneath the clean soil cover would be allowed to attenuate naturally
untif remediation goals are met. Natural attenuation relies on natural processes to lower
contaminant concentrations unti} cleanup levels are met. Monitored natural attenuation would
include sampling and/or environmental monitoring, consistent with EPA guidance
(EPA/540/R-99/009, Use of Monitored Natural Attenuation at Superfund RCRA Corrective
Action and Underground Storage Tank Sites November 1997, OSWER No. 9200.17P), to verify
that contaminants are atfenuating as expected. ‘Attenuation monitoring:activities could include
monitoring of the vadose zone using geophysical logging methods or gronndwater momtonng 0
verify that natural attenuation processes are effective. _

The existing network of groundwater monitoring wells in the Central Plateau is adequate for
monitoring most sites, in coordination with the groundwater OUs 200-BP-5, 200-P0O-1, and
200-UP-1. Where the existing network is unsatisfactory, additional monitoring wells are
plarmed. If remediation activities result in the decommissioning of groundwater monitoring
wells in the area of remediation, an evaluation of future monitoring needs will be conducted.

5.2.3 Alternative 3 —- Removal, Treatment, and
Disposal

Under this altematlve, contammaied soil would be removed, treated. 1f reqmred to meet waste
acceptance criteria, and disposed of to an appropriate facility. Some soil blending may be
required to meet health and safety standards and waste acceptance criteria. A generalized
cross-section for this alternative is shown in Figure 5-1. The disposal facility chosen depends on
the type of waste to be disposed. The majority of the waste generated under this altemative
would be disposed of at the Environmental Restoration Disposal Facﬂlty (ERDF)

Scil and assomated structures (such-as cnbs) mth contammant concenirations above the PRGs
would be removed using conventional excavation techniques where appropriate, or specialized
excavation techniques where contamination levels require added protection (these specialized
techniques are discussed in greater: detail in Chapter 4.0).. Excavated materials would be .
disposed of at an approved disposal facility, currently envisioned as the ERDF. Precautions:
would be used to minimize the generation of onsite fugitive dust. Depending on the -
configuration and depth of the area to be excavated,.shoring might be required to comply with
safety requirements and to reduce the quantity of excavated soil. The depth, and therefore the
volume, of soil removed largely depend on the categories of PRGs that are exceeded. For
example, if human health direct contact or ecoioglcal PRGs are exceeded, removals generally
would be conducted to a maximum of 4.6 m (15 f) in line with the points of compliance
identified in WAC 173-340-745(7) and WAC 173-340-7490. If groundwater protection is
required, soils would be removed to meet groumdwater protection PRGs. Below-grade structures
extending below 4.6 m (15 f) would be removed, if practicable, or stabilized in place.
Implementability, short-term risk to workers, and cost need to be evaluated to determine
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appropriate excavation depths and to drive decisions between removal and other remedial
actions.

~ The remediation of soil and associated structures for this alternative would be guided by the-

observational approach. The observational approach is a method of planning, designing, and
implementing a remedial action that relies on information (e.g., samples, field screening)
collected during remediation to-guide the direction and scope of the activity. Data are collected
to assess the extent of contamination and to make “real-time” decisions in the field. Targeted (or
hot spot) removals could be considered under this alternative if contamination were localized in
only a portion of a waste site.

Based on existing information, soil and/or debris removed from the waste sites may require
treatment to meet ERDF -waste acceptance criteria {BHI-00139, Environmenial Restoration
Disposal Facility Waste Acceptance Criteria). Additional activities may be required to meet
health and safety requirements during excavation, handling; transportation, and disposal.
Contaminated soil and structures will be containerized (e.g., containers, burrito wraps, bulk -
shipment) o site and transported to the ERDF, located in the 200 West Area.

After the PRGs are met, uncontaminated scil would be used to backfill the excavation. The
backfill material could be found at a variety of sources, including local borrow pits-and any
remaining excavated material that is determiried o be clean (verified as clean by meeting the
PRGs). Following remediation, the site will be recontoured, resurfaced, and/or revegetated to -
establish natural site conditions. Maintenance of the site is required until the vegetationis -
sufficiently established to prevent infrusion by noxious, non-native plants such as cheatgrass or
Russian th.s‘ﬁe

824 !éﬁtemaﬁvest --*Eligineere& Bamrie}r.

The engineered barrier altemative, also known as the capping alternative, consists of
constructing surface barriers over contaminated waste sites to control the amount of water that
infiltrates into contaminated media, in order to reduce or climinate leaching of contamination to
groundwater. These barriers may include vertical sturry or grout walls to imit intrusion of water
from the sides. In addition to their hydrological performance, barriers also can function as
physical barriers to preven! intrusion by human and ecological receptors, limit wind and water
erosion, and attenuate radiation. Additional elements io the capping alternative include
institutional controls, discussed earlier, and monitored natural attenuation, where contamination
undergoes natural processes in a reasonable amount of time. g

The preferred capping technology for the Hanford Site is an evapotranspiration (ET) barrier, as
shown in Figure 5-2. The ET surface barriers rely on the water-holding capacity of a seil,
evaporation from the near-surface, and plant transpiration to control water movement through the
barrier. These sites could have a variety of ET barriers; the most appropriate one would be
dﬂterminedl during design.

If capping is identified as the preferred alternative, finalization of site-specific designs will occur
as part of the remedial design process and will consider the RAOs and requirements defined in
the record of decision, regulatory design and performance standards, matenial availability, cost.

5-5
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effectiveness, current surface barrier technology information, and site-specific hydrologic and
physical performance requirements to ensure waste containment. Different waste sites likely
will have varying barrier performance requirements, and more than one barrier design
(e.g., monolithic and capillary barrier) may be deployed to address waste site capping needs.

When groundwater protection is required, the cap will limit the infiltration of precipitation.
When the prevention of ecological and human intrusion is a performance requirement, then the
physical barrier components to the cap become more important. The capping alternative
includes provisions for groundwater monitoring for those waste sites with confamination
predicted to threaten groundwater maximum concentration levels. :

The effectiveness of the cap is related to the design, which must be specific to the conditions at
the waste site, and to continued monitoring activities. Some recent preliminary fate and transport
modeling for the BC Cribs and Trenches area has shown that reducing the infiltration rate to

0.1 mm/yr by use of a cap would cause a five-fold reduction in the resulting groundwater &
concentration versus-that for uncapped sites. Additional modeling will be needed to design an
appropriate cap to achieve the most effective protection of groundwater. . .

Use of a capping alternative would require an assessment of the lateral extent of contamination
during the confirmatory .and/or remedial design sampling phases to properly size the cap to
ensure confainment. The site-specific extent of contamination can be assessed using a variety of
approaches including, but not limited to, process knowiedge, previous site investigations,
geophysical logging, -and/or soil sampling. Some degree of oversizing of the barrier beyond the
footprint of the waste zone (referred to as overlap) is expected and is dependent on the barrier
design used and the depth of contamination. For the purposes of this FS, an overlap of 6.1 m
(20 ft) is assumed based on the performance of the Hanford Barrier. The type and availability of
barrier construction materials also is a design consideration. The results of the most recent
investigation (BHI-01551, Alternative Fine-Grained Soil Borrow Source Study Final Report)
will be considered during remedial design for selection of the barrier construction materials.

Caps require surveillance and maintenance throughout their life to ensure continued protection.
Performance monitoring will be conducted to ensure that the'cap is performing as desxgned
Performance monitoring for this alternative will be twofold. The first component is groundwater
monitoring. The second component is vadose zone monitoring, if practical. This FS assumes a
robust performance-monitoring activity during the first.5 years after construction, followed by a
more focused activity in subsequent years. The effectiveness of institutional controls to maintain
the cap becomes uncertain past 150 years.’ For the majority of the sites in this FS, a design life of
500 years is considered sufficient, because the fate and transport modeling indicate the
contaminants do not reach groundwater within 1,000 years. For barriers that use naturally stable
geologic materials, the key factor establishing life expectancy is projected wind-erosion rates,
which will be minimized by maintaining the vegetation cover, addmg gravel to the upper portion
of the surface layer, or by using other armoring methods :
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1 - Figure 5-1. Generalized Removal, Treatment, and Disposal Alternative (Alfémative 3).
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Table 5-1. Summa.i'y of Remedial Alternatives and Associated Components.
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No action No action X
Land-use Deed restrictions X X
resfrictions
Access controls | Signs/fences X X
_ . | Entry.contro} - X X
Monitoring | Groundwater X X X
Vadose zone X g X
Air ' X X X
Surface barriers | Existing soil cover X X
' Evapotranspiration barriers X
In sttu physical Dynamnic compaction X
treatment Grout injection X
In situ thermal | In situ vitrification '
treatment
Ex situ physical | Soil mixing X
treatment
Removal Conventicnal excavation X
Excavation in X
high-concentration areas
Landfill disposal | Onsite landfift X
Monitored Offsite landfill/ repository X X
natural Monitored natural X X X X
attenmuation aftenuation
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CHAPTER 6.0 TERMS

95%UCL 95th upper confidence level

ARAR applicable or relevant and appropriate requirement

bgs below ground surface

CERCLA Comprehensive Environmentai Response, Compensatior, and
Liability Act of 1980

COC contaminant of concern

DOE U.S. Department of Energy

Eco Ecological

Ecology Washington State Department of Ecology

EFA U.S. Environmental Protection Agency

ERDF Environmental Restoration Disposal Facility

FS- feasibility study

GW groundwater

EH human health

mrem milliren

N/A not applicable

NEPA National Environmental Policy Act of 1969

18] operable unit

FRG preliminary remediation goal

RAO remedial action cbjective

RCRA Resource Conservation and Recovery Act of 1976

SESOLL Seasonal Seoil Compartment model

Tri-Parties U.S. Department of Energy, U.S. Environmental Protection
Agency, and Washington State Department of Ecology

WAC Washington Administrative Code
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6.0 DETAILED ANALYSIS OF ALTERNA’I‘IVEES

This chapter presents the detailed analysm of the remedial altemaﬁves described in Chaptsr 5.0
for the 200-CS8-1 Operable Unit (OU) waste sites included in this feasibility study (FS).-

Figure 6-1 presenis the guiding loglc for selecting alternatives. The remedial alternatives are
eva.auafed relative to seven of the nine Comprehensive Environmental Response, Compensation,
and Liability Act of 1980 (CERCLA) criteria, described in the next section. The remedial
alternatives are evaluated for each site to determine if the CERCLA evaluation criteria are met

The analogous waste site (216-8-11 Pond) was assigned to the representative site

(216-8-10 Pond) based on physwal similarities, waste management function (1 €., disposal versus
conveyance) and similgrities in the expecﬁed distribution of contamination using available =
information and process knowledge. For this reason, théénalogous site is assurned to have
contzminant distributions and risks s_tmla:r to the repressntatwe gite. Therefore, the detailed
analysis for the reprcsentauve site is assumed to be apnropnate for the anzlogous site.

The assignment of the anamgous site to the representatwe sﬁ;e is explamed in detaui in

Chepter 2. 0.

The deiaﬂed analysls is presented by ahematwe Within each alttemative ear,h site 18 compared
with each CERCLA evaluation criterion. Tables 6-1 through | 6—3 provide a summa:y of the
detailed ana.iysss for the sztes and ﬂae one analogous site.

The sites analyzed are as follows:

216-A-29 Ditch -
216-B-63 Trench

216-8-10 Ditch " o '
216-’8-1 0 Pend and ana.iogcus sﬂe 216-5-11 Pond.

¢ -89 © o0

The anaiysns of the alternatives takes into account the nature of the contarninants at emh site and
the assumedl la.nd use. Currenﬂy, the land use for the 200 Areas is mdusmai m nature assoclaxed

wa.ste in the tank farms Industmaﬁ use is assurﬂed mr the fereseeable futore.

6.1 BES%CRMON OF EVALUATION CRITERIA

The U.S. Environmental Protection Agency {EPA) hias developed nine CERCLA evaluation”
criteria, defined in EPA/540/G:89/004, Guidance for Conducting Remedial Investigations and
Feasibility Studies under CERCLA, (Interim Final), OSWER 9355.3-01, to address the statufory
requirements znd the technical and policy considerations important for selecting remedial
alternatives. These criteria serve as the basis for conducting detailed’ amz comparatwe analysac
and for the subsecment selectlon of appmpnate remedaai actons
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The nine CERCLA evalugﬁon criteria are as follows:

Overall protection of human health and the environment

Compliance with applicable or relevant and appropriate requirements (ARAR)
Long-term effectiveness and permanence

Reduction of toxicity, moblhty, or volume through treatment

Short-term effectiveness

Impiementablhty

Cost

State acceptance

Community acceptance.

The first two cntena, ovcrall protcctlon of human health and the environment and compliance
with ARARs, are threshold criteria. Alternatives that do not protect human health and the
environment or those that do not comply with ARARs (or do not justify a waiver) do not meet
statutory reqmrements and are eliminated ﬂ‘om further cons1derat10n in this FS.

The next five cnteria (long-term effectiveness and | permanence; reduction of toxicity, mobility,
or volume through treatment; short-term effectiveness; implementability; and cost) are balancing
criteria on which the remedy selection is based. The CERCLA guidance for conducting an FS
lists appropriate questions to be answered when evaluating an alternative against the balancing
criteria (EPA/540/G-89/004). The detailed analyms process in this chapter addresses these
questions, prowdmg a consistent basis for the evaluation of each altemnative.

The final two criteria, state and community acceptance, are modifying criteria. The criterion of
state acceptance will be addressed in DOE/RL-2005-64, Proposed Plan for the 200-CS-1 '
Chemical Sewer Group Operable Unit), prepared by the DOE, EPA, and Washington State
Department of Ecology (Ecology) (Tri-Parties). The Proposed Plan will identify the preferred
remedy (or remedies) aocepted by the Tri-Parties. The criterion of commumty acceptance will

be evaluated following the issuance of the Proposed Plan for public review and comment.

In addxtmn 1:0 ﬂ:Le CERCLA cntena, Nafzonal Enwranmental Policy Act of 1 969 (NEPA) values
have been incorporated into this document Assessment of these considerations is important for
the integration of NEPA values into CERCLA documents, as called for by the Secretarial Pohcy
on the National Environmental Policy Act (DOE 1994) and DOE O 451.1A, Natzonal
Environmental Policy Act Compliance Program. Potential effects on NEPA values also are
discussed in this chapter.

6.1.1° Overall Protection of Human Health and the
Environment

This criterion determines whether adequate protection of human health and the environment,
including preservation of natural systems and biological diversity, is achieved through
implementation of the remedial alternative. Protection includes reducing risk to acceptable
levels, either by reducmg contaminant concentrations or by eliminating potential routes for
exposure, and minimizing exposure threats introduced by actions during remediation.
Environmental protection incjudes avoiding or minimizing impacts to natural, cultural, and

6-2
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historical resources. This critericn also evaluates the potential for humari health risks, the extent
of those risks, and whether a et snvnonmental beneﬁt wxll resuit from: mlpiemenﬁng the
remed_ai altemanve, S : : .

This first cntenon isa threshold reqmremcnt and is the pnmary objective-of the remedwl action
program. As indicated in EPA guidance, this criterion, and the criteria for compiiance with
ARARs, long-term- effectiveness and permanence, and short-term effectiveness, oveﬂap
(EPA/540/G-89/004). This FS used the CERCLA risk range of 1.x 1001 x 10° excess
Tifetime cancer risk Tor human health asthe range of protectiveness. - Alternatives were measured
against this standard to determine if the alternative meets this criterion. Protection of .
groundwater was measured. ageinst groundwater protection standards derived from the maximum
contaminant levels identified in 40 CFR 141, “National Primary Drinking Water Repulations,”
and in fate and transport modeling, reported in DOE/RL-2004-17, Remediai Investigation Report
for the 200-CS-1 Chemical Sewer Group Operable Unit, and Appendix C of this FS. Ecological .
compliance was judged nsing Washington Administrative Code (WAC) 173-340-500, “Tables,”
and DOE/STD-1153-2002, A Graded Appmach for Eva},’uatmo Radmnon Doses to Aquatzc and
Terresirial Biota.

6.1.2 ‘Compliance with Applicable: or Reievant and
Appmprmte Reqmremnents g Lo :

The ARARS are any appropnate standar&s cm:ena, or lmtahons mder any Fedelral -

environmental law or more stringent state requirement that must be either met or waived for any
hazardous substance, pollutant, or contaminant that will remain on site' during orafter '
completion of a remedial action. The ARAR identification process is based on CERCLA.
guidance (FPA/540/2-88/002; Technological Approaches to Cleanup of Ruadiologically
Contaminated Superfund Sites; EPA/540/G-89/004). Potential Federal and state chemical-,
location-, and action-specific ARARs associated with remediation of the waste sites addressed i in
thls FS are presenied in Appendlx B and cach altemata:ve 18 assessed for comphance agams‘t

solid basls f@r Justnfymg the wa;lver

6.1.3 Long-Term Effectiveness and Permanence

This criterion addz'%ses the results of a remedial action in terms of risks that remain at the site
after remedial action objectives (RAO) are met. The primary focus of this evaluation is the
extent and effectiveness of the controls that could be required to manage the risk posed by .
treatment residuals.and/or un‘treated was:tes ‘The foilowmg components of thc cntemm are.
considered: for gach. aite::nahve : . _

= Magnitude of residual risk to human and ecological receptors. This factor assesses the
residual risk from unireated waste or {reatment residue afier remedial activities are
com]uiete& ‘The characteristics of the residual waste are considered to the degree that
they remain hazardous, taking into account their volume, toxicity, mobility, and
propensity to bioaccumulate.
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o Adequacy and reliability-of controls. This factor assesses the adequacy and suitability of
controls used to manage treatment residues or untreated wastes that remain at the site. It
also assesses the long-term reliability of management controls for providing continued -
protection from residues, and it ineludes an assessment of the potennal need to replace

- the altematlve 8 techmcal components '

A related conszderatxon is the restoration time required to reestablish sustainabie environmental
conditions, including fish and wildlife habitat and cultural resources, where appropriate.
Residual risk to natural and cultural resources after conclusion of remedial activities aiso is
evaluated. Current environmental conditions are assessed against the aliernative’s long-term and
permanent solutions. The assessment considerations are based on whether lasting environmental
losses would be incurred for the sake of short-term cleanup gains, including whether
environmental restoration andlor mltlgatmn opt:tons would be precluded ifa remedlal altematwe
were implemented. ‘ _ :

6.1.4 Reduction of Toxicity, Mobility, or Volume

through Treatment
This criterion addresses the degree to which a remedial altemnative reduces the toxicity, mobility,
or volume of a hazardous substance through treatment. Significant overall reduction can be

achieved by destroying toxic contaminants or by reducmg total mass, contaminant mob1hty, or
total volume of contammated medw,

This cntenon focuses on the followmg factors for each alternative:
« The treatment processes used and the matenals treated.
» Whether rccyclmg, reuse, and/or waste mmnmzatlon are used in the ﬁ'eatrnent process

° type and quantity of tréatment residuals that remain foﬁowmg txeatment and
whether any special treatment actions will be needed '

o Whether the alternative satisfies the statutory preference for treatment as a principal
element. _

6.1.5 Short-’l‘erm Effectlveness

This criterion evaluates the potential effects on human health and the ‘environment- during the
construction and implementation phases of a remedial action. This criterion also considers the
speed with which an alternative achieves protection. The following factors are considered for
each alternative:

¢ Health and safety of remediation workers and reliability of protective measures taken.

Specifically, this involves any risk resulting from implementation, such as fugitive dust,
transportation of hazardous materials, or air quality impacts from offgas emissions.
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. Physical, biological, and cultural impacts that might zesult from the construction and
implementation of the remedial action, and whether the impacts can be controlled or
mmgated

o« The amolm‘t of txme for the RAOs to be met.

Short-«term hmnan healﬂl 1mpacts are closeiy related to the duration. of exposure to hazardous
waste.and the risks associated with waste removal. ‘The greater the exposure time, the greater the
risk. Guidelines will be followed during implementation of the remedial action to minimize
worker risks and to maintain radiation exposures as low as reasonably achicvabie.

Short-term environmental impacts are related primarily to the extent of physical dﬁ.sturbance ofa"
site and its essociated habitat. Risks also can be associated with the potentlal disturbance of
sensmve specxes (e. g,, bald eagles) because of mcreased hwnan act1v1ty m the area '

6.1.6 melementahiﬁty

This criterion addresses the technical and administrative feasibility of mplemennng an
altemative and the availability of the required services and materials. ~ - : '

The following factors are considered for each alternative:
o Technical feasibility -

—~ The likelihood of technical difficulties in constructing and operating the alternative-
— 'The likslihood of delays because of technicel problems
- Uncertamt:es relatvd to mnovahve 1echnoiog;.es (e g., failures)

s Adnmmsﬁa.ﬁve fea51b111ty
- Abnhty to coordmate acnvmes w1th other ofﬁces aﬂd agcnmes _

— Potential for regulatory constraints tc develop (e.g., as a result of uncovermg blmed |
cultural resources or encountering endangered species) :

e  Availability of services and matenals _

- Avaﬂa;bxhty of adequate onsite or oﬁ'sxte treatment storage capacity, and drposal
SErvices, 1f necessary _

— Availability of necessary equipment, specialists, and provisions to ensure obtammg _
any additional resources, if necessary.

6.1.7 wa

This criterion considers the cost of implementing a remeédial altematlve inchiding capital costs,
operation and maintenance costs, and monitoring costs. The cost evaluation also mcludes B

N
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monitoring of any restoratlon or xmtlgauon measures for natural, cultural and historical
resources.

The cost estimates for the purposes of this study are presented in either 2003 constant dollars or
present-value terms. The cost estimates were prepared from information available at the time-of
this study. The actual cost of the project will depend on additional information gained during the
remedial design phase, the final scope and design of the selected remedial action, the schedule of
implementation, the competitive market conditions, and other variables. However, most of these
factors are not expected to significantly affect the relative cost differences of alternatives.

6.1.8 State Acceptance

This criterion evaluates the technical issues and concerns that the EPA and Ecology could have
regarding a remedial alternative. The regulatory acceptance process would involve a review and
concurrence by the EPA and the Ecology. This criterion will be addressed at the t:lme that the
Proposed Plan (DOE/R1L-2005-64) is published.

6.1.9 Community Acéeptance

This criterion evaluates the issues and concerns that the public may have regarding a remedial
altemative. This criterion will be addressed following public review of the proposed plan.

6.2 DETAILED ANALYSIS OF ALTERNATIVES

This section presents the detailed analysis of the alternatives evaluated under an industrial
(exclusive) land-use scenario. This section is followed by a NEPA evaluation. Detailed
evaluations were performed at the 216-A-29 Ditch, 216-B-63 Trench, 216-8-10 Ditch, and
216-5-10 Pond. Data obtained at the representatlve site were used to evaluate the analogous site.

The following detailed evaluations are applicable to the waste sites and the one analogous site.
Unless noted, when a site name is used, it means the representative site plus the associated
analogous site. ' _

6.2.1 Detailed Analysis of Alternative 1 — No Action

Alternative 1 is retained for detailed analysis as a baseline description of the effects of taking no
action and is required by CERCLA regulations.

6.2.1.1 Overall Protection of Human Health and the Environment

For the four waste sites addressed by this FS, the no-action alternative would fail at the
216-A-29 Ditch and 216-S-10 Ditch to provide overall protection of human health and the
environment. These sites fail to meet the overall protection criteria because contaminants at
concentrations above the preliminary remediaticn goals (PRG) wouid remain on site with no
measures performed to prevent intrusion to the contaminants or to monitor their migration. At
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two sites, 216-S-10 Pond and 216-8-11 Pond, the no-action alternative would meet PRGs. The
No Action alternative meets the threshold criteria for overall protection of human health and the
environment and compliance with ARARs at the 216-B-63 Trench because contaminants are
within the 95tk upper confidence level (95%UCL) for direct human contact, groundwater
protection, or ecological receptors

6.2.1.2 Compliance with Applicabie or Relevant and Appropriate Requirements

Because no action would be taken to control the exposure pathway, this alternative would not

eet the ARARS for two of the waste sites mentioned above. For the 216-B-62 Trench,
216-5-10 Pond, and its analogous site, all ARARs are anticipated to be met under Alternative 1
because they meet the PRGs or are within the 95%UCL for direct human contact, groundwater
protection, or ecological receptors.

AR ARs include risk-based concentrations for soil cleanup that, if exceeded, would resuitin a
radiological dose of 15 mrem/yr or greater under an industrial scenario. As shown in Table 2-39,
the 216-A-29 Ditch, and 216-8-10 Ditch exceed PRGs for ecological protection.

Modeling indicates that only the 216-A-29 Ditch is predicted to require groundwater protection. .
EPA’s Seasonal Soil compartment model (SESOIL) was used to predict whether contaminants of
concern (COC) in soil may migrate to groundwater and result in groundwater concentrations that
exceed Federal maximum contaminant levels. These levels are defined as the average annual
activity of beta particles and photon radioactivity from manmade radionuclides in drinking water
that produces an annual dose equivalent io the total body or any internal organ of greater than

4 mrem/yr (40 CFR 141.66, “National Primary Drinking Water Regulatmns * “Maxmum
Corntamninant Levels for Radionuclides™).

As summarized in Table 2-39, concentrations of nonradiclogical constituenis at the
216-A-29 Ditch and 216-8-10 Ditch exceed Wlldhfe-screenmg values preaentcd in
WAC 173-340-500, Table 749-3.

Because no remedial activities would take place under this alternative, action-specific ARARs |
would not be triggered. No location-specific ARARSs have been identified for the waste sites.

6.2.1.3 Long-Term Effectiveness and Permanence

Long-Term Effectiveness and Permanence for Human Health. The no-action alternative

provides long-term effectiveness and permanence for human health, because the COCs are below
the human health PRGs.

Long-Term Effectiveness and Permanence for Groundwater. Contarninants are predicted to
reach the groundwaier at the 216-A-29 Ditch. No contaminants are predicted to reach the
groundwater in excess of maximum centaminant levels at any of the other sites. Therefore,
Alternative 1 does provide long-term effectiveness for groundwater protection for those sites and
their analogous site.

Long-Term Effectiveness and Permanence for the Environment. Two sites, 216-A-29 Ditch,
and 216-5-10 Ditch, do not meet the standard for protection of the environment in the § to 4.6 m
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(0 to 15 ft) below ground surface {(bgs) zone. The other thres sites, 216-B-63 Trench,
216-S-10 Pond, and 216-S-11 Pond, meet the standa:d for protection of the environment..

6.2.1.4 Reduction of Tomclty, Mublhty, or Volnme through Treatment

Reduction of toxicity, mobility, or volume would occur at all the waste sites in the form of
natural attenuation. Natural attenuation is a process that results in a reduction of toxicity,
mobility, or volume through the natural radioactive decay process. Radioactive decay is the only
process currently available to eliminate nuclear particle emissions. The radioactive decay
process would influence seme of the contaminants identified during characterization. In
addition, the heavy metals and Aroclor 1254! (polychlorinated biphenyl) are persistent in the
environment and require a long period to atienuate naturally.

Tn EPA/540/R-99/009, Use of Monitored Natural Attenuation at Superfund RCRA Corrective
Action and Underground Storage Tank Sites November 1997, OSWER 9200.4-17P, the EPA
acknowledges that natural attenuation can be an appropriate treatment for contaminated soil.
Because of uncertainties in the science of natural attenuation processes, the EPA considers _
source control and performance monitoring to be fundamental components of the remedy. The
no-action alternative does net use any source control or monitoring. Because of the
concentrations of contaminants and the substantial lenigth of time required for natural attenuation
processes to meet PRGs, this alternative fails for waste sites 216-A~29 Ditch and 216-5-10 Ditch
to meet this eriterion under CERCLA. The other sites meet the requirements of this criterion
because they meet PRGs or are within the 95%UCL for direct human contact, groundwater
protecﬁon, or ecological receptors

6.2.1.5 Short—Term Effectlveness -

No short-term risks to humans would be associated with the no-action alternative because.
remedial activities would not be conducted. Current risks to workers are not an issue becanse of
protective soil covers and appropriate safety measures for work activities. Eco}ogmal risk: _
currently exists at two sites (216-A-29 Ditch and 216-8-10 Dltch) and, therefore, this altemative
fails to meet the criterion for short-term effectiveness at two. of the sites. These risks wouid not
be mitigated in the no-action altenative. The other sites meet the requirements of this criterion
because they meet PRGs or are within the 95%UCL for direct human contact, groundwater
protection, or ecological receptors. _

6.2.1.6 Implementablhty

The no-action alternative could be Implemented mlmedxately and would not present any -
technical problems. Radionuclides at the waste sites addressed by this F'S are currenﬂy
undergoing natu:ral attenuation.

! Aroclor is an expired trademark.
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6.2.1.7 Cost

The no-action alternative wouild involve nio cost, except the confirmatory sampling cost
associated Wath the one analogous site. ’Ihe cost associated with this additional work is assumed
minimal :

6.2.2 Detajled Analysis of Alternative 2 — Maintain
Existing Soil Cover, Monitored Nataral -
Attenuation, and Institational Controls

Under this alternative, existing soil covers and/or caps would be maintained to provide protection
from intrusion by human and/or biological receptors.  Legal and physical barriers aiso would be
used to prevent human access to the site. The existing soil covers and/or caps would break the
pathway between human and ecological receptors and fhe contaminants. Groundwater
moenitoring is znciuded in tEus altamatwe :

The foliowing sections present a detaﬁed analysis of Altematwe 2 agamst ﬁle evaluatmn cntena.
This amalys;., 18 smmmanzed in'Table 6-1. :

6.2.2.1 @vemil Protectmn @i‘ H‘uma:n Healtin andl. the Enmronment

Alternative 2 would prowde overall pmtecti.on of human health and the enviromment for sites .
that show protection of groundwater and achieve human health and environmental pmtectmn
within 500 years. Because the viability of institutional controls cannot be ensured past

500. years, this. altematwe fails fo meet this criterion for sites with. iong-hved contaminants such
as heavy metals because the waste sites would have contamination that would not attennate to
acceptabls levels within 500 years. Risk zssessment details are comtamcd in Chaptar 2.0.

216-A-26 Ditch — This waste site does not exceed human health direct-cdntaét prdtection

- criteria; however, it exceeds both groundwater and ecological PRGs inthe 0 to 4.6 m (01013 ﬁ),. U

zone. As such, this alternative is not protective < of groundwater or the ermronmem.

216-B-63 Treach — The 216-B-63 Trench meets the criteria for overall protection of uman
health and the environment because contaminants are within the 95%UCL for direct human
contact, groundwater protection, or ecological receptors.

216-8-1¢ Digch — The 216-8-10 Ditch site does not exceed gmmdwater protection criteria or ..
human health, &Iect—contact PRGs. However, it does exceed the ecological PRGs inthe Qto
4.61m (0o 15 f1) zone. As such, ﬂns alternative is not protective ef the environment.

216-8-10 Pe;md and its Anai&guﬂs Slﬂ:e The 216—8—10 P‘cmd arnd 1ts analﬂgnus s1te
(216-8-11 Pond) meet the criteria for overall protection of human health and the env:mnment
because they currently meet PRGs. :
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6.2.2.2 Compliance with Applicable or Relevant and Appropriate Requirements

Under Altematlve 2, groundwater ARARs would not be met at the 216-A-29 Ditech. ARARS
would not be met at two sites (216-A-29 Ditch and 216-S-10 Ditch) for ecological protection.
Risk analysis (Chapter 2.0 and Table 2-39) shows that ecological protection standards will be
exceeded at the 216-A-29 Ditch and 216-8-10 Ditch. Conversely, the 216-B-63 Trench and the
216-S-10 Pond representative site meeis ARARs.

6.2.2.3 Long-Term Effectiveness and Permanence |
Human Health

Alternative 2. would rely on natu:ral attenuation (e.g., radioactive decay) to decrease contaminants
until concentrations reached levels that would be protective of human health and the .
environment. ‘As mentioned under Alternative 1, natural attenuation is a proven and acceptable
technology. This alternative would incorporate the use of institutional controls to prevent
inadvertent human and biological intrusion into the waste until contaminant concentrations
reached acceptable levels. Institutional controls {e.g, deed restrictions, fencing, signage,
monitoring of groundwater) would be required components of this altemative. Institutional
controls generally are considered to be proven and acceptable techmologies meant to prevent
access to hazards. To be effective, institutional control and monitoring would be required for the
entire time that contaminants exceed PRGs. Institutional controls are assumed to lapse after

500 years

Table 2-39 surnmarizes risk assessmenits for the four sites. The 216-A-29 Ditch groundwater .
protection standards are exceeded. At the 216-A-29 Ditch and 216-8-10 Ditch, the ecological
contaminants are persistent in the environment. The chemical contaminants that pose ecological
risk will not decay, and after the institutional contro! period, it may be expected that deep-rooted
flora may | be exposed to these contaminant.

216-A-29 Ditch — Under Alternative 2, COCs would remain in the vadose zone at concentrations
below the PRGs. Therefore, this alternative is protective of human health in‘the long term.

216-B-63 Trench — Under Alternative 2, the 216-B-63 Trench nicet the criteria for long-term
effectiveness because contaminants are within the 95%UCL for direct human contact,
groundwater protection, or ecological receptors

216-S-10 Ditch — Under Alternative 2, COCs would remain in the vadose zone at concentratlons
below the PRGs. Therefore this alternative is protechve of human health i in the long term.

216-S-10 Pond and its Analogous Site — ‘Under Alternative 2, the 216-8-10 Pond and 1ts
analogous site meet the criteria for long-term effectiveness because they currently meet PRGs.

Protection of Groundwater

216-A-29 Ditch — Niirate is predicted to reach the groundwater at this site. Therefore,
Alternative 2 does not provide long-term effectiveness for groundwater protection for this site.
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216-B-63 Trench — No contaminants are predicted to reach the groundwater above maximum
contaminant levels at this site. Therefore, AJtemahve 2 provs.des long-term effectwcness for
groundwater protectlon for thls site. -

216-8-10 Ditch — No- contammants are predicted to reach the groundwater at this site.
Therefore, A]ltematwe 2 prowdes long-term effectiveness for groundwater protection for this
site. : . .

216-S-10 Pond and its Analogous Site — No contaminants are predicted to reach the
groundwater at this site. Therefore, Aliernative 2 provides long-term effectiveness for
groundwater protection for this representative site and its analogous site.

The Environment

Two of the sites {216-A-29 Ditch and 216-8-10 Ditch) have contaminants located in the shallow
scils (0 to 4.6 m [0 to 15 f] bgs) that present potential risks o burrowing animals. At the
216-A-29 and 216-8-10 Ditches, the COCs are persistent in the environment.. As such, this
alternative fails fo provide long-term protection to the environment. The 216-B-63 Trench and
the 216-S-10 Pond sites curr.renﬂy meet ARARS Therefore, this altematwe prowdes long-term
protection to t‘ns env:mnment o

6.2.2.4 Redluctmm of Toncnty, Moblhty, or Volume i:hrouﬁgh Treatment

Alternative 2 does not prowdﬁ any engineered treatment to reduce tox1<:1ty, mobility, or volume.
However, natural attenuation will occur through radioactive decay. in EPA/540/R-59/G09, the
EPA acknowledges that natural attenuaiion can be an appropriate treatment for contaminated
soil. Becanse of uncertainties in the science of natural attenuation process, the EPA considers
source contmi amd performance momtormg tobe ﬁndamentai compﬁnents of the aitemauve

This altema.ﬁve pr@wdses a reducmm iri the mass of radionuciides and chemlcal contaminants. ai :
the four sites.- Howevet, two sites, the 216-A-29 Ditch and 216-8-10 Diich, contain '
pols ychiormated bzphenyis and hea’vy inetals, which are pemstmt in the environment.

$.2.2.5 Sh@rt—Term Eﬁ'ectweness
6.2.2.5. 1’; Remedlaﬁan Warkaer Rlsk

For Aitemam’c 2 only nmmal short-term Werker nsks are expected, and these nsks are
associated with. monitoring and maintenance activities. Experienced workers using appropnate
safety precautions would conduct these activities. Risks would decrease over time as the.
chemicals decompose. As such, the risk to workers is qualitatively identified as low.. _
Additionally, active DOE control of the Central Platean is assumed for the next 50 years given
DOE’s commitment to vitrify the waste in the tank farms. Therefore, failure of this aliernative in
the short term is considered unlikely.
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6.2.2.5.2 Impact to Environment During Remediation

This alternative reduces the nsk to human and ecologmal receptors usmg existing soil covers and
the implementation of institutional controls. Currently, the 216-A-29 Ditch and 216-8-10 Ditch
have contamination within the shallow soils (0 to 4.6 m [0 to 15 f]). As such, short-term
impacts to vegetation and wildlife may occur at these sites.during the implementation of this
alternative. The waste sites have been highly disturbed, and the existing soil cover provides
protection for all but the deep-rooted flora or deep-burrowing animals. The short-term 1mpacts
to the environment are expected to be low. _

6.2.2.5.3 Time to Meet the Remedial Actlon Ob]ectwes

In this alternative, RAOs only can be fully met through natural decomposition of contaminants,
which can take hundreds of years to achieve. As such, the 216-B-63 Trench, 216-5-10 Pond, and
the analogous site meet this RAO. However, the remaining sites do not meet RAOs in a
reasonable time frame :

6.2.2.6 Implementablhty

Alternatxve 2 could be readily implemented and would not present techmcal problems This
alternative currently is being implemented through Hanford Site access controls, surface and
subsurface radiation area work and access controls, and the waste site/radiation area surveillance
and maintenance program.

6.2.2.7 Cost :

Cost estlmates fer Altematwe 2 were developed based on existing costs for sinilar activities
currently conducted on the Hanford Site. Details of the cost estimates are presented in

Appendix D. Summarized costs for the sites are presented in Table 6-1. The input parameters
used in these estimates are the best available at this time, but in many cases the data on COCs,

site locations, and site dimensions are limited. . The uncertainties identified above are similar for-
all the sites evaluated in this FS. Despite these uncertainties, the cost estimates are of sufficient
guality to fulfill the primary objective, which is to aid in selectmg preferred remedial |
alternatives.

This alternative involves costs for activities similar to current activities. These activities involve
periodic surveillance of the waste sites for evidence of contamination and biologic intrusion;
emplacement of vegetation, herbicide application, or other activities to control deep-rooted
plants; control of deep-burrowing animals; maintenance of signs and/or fencing; maintenance of
the existing soil cover (including an assumed periodic addition of soil); administrative controls;
and site reviews. The present-worth costs assume a 3.2 percent discount rate (based on-

2003 Office of Mariagement and Budget information) and assumes-an operation and maintenance
period equal to the time required for PRGs to be met. :
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6.2.3 Detailed Analysis of Alternative 3 — Removal,
Treatment, and Disposal

Under Alternative 3, contaminated soil and debris (such as concrete or pipe associated with the
sites) would be removed, treated as necessary to meet.disposal facility waste acceptance criteria,
and transported for disposal at an approved waste disposal facility. Soils would be removed to
meet PRGs. Alternative 3 has two potential disposal paths: one for disposal of soils ©
contaminated with only chemicals and one for disposal of soils that are not contaminated with
both chemicals and radionuclides. These latter soils would be disposed on-site at the - '
Environmental Restoration Disposal Facility (ERDF). Soils are not anticipated to require
treatment before d;sposal at the ERDF, based on the data collected for the waste sites." :
Alternative 3 wound remove contammated wasie ana soil from waste s1te>s toa depth to meet the
RAQs. :

This alternative generally provides 'a'high -degree of overall protection of human heai?th and the
enwronment because contaammams are removed to meet PRGS Removal of the contaxmnants

.....

This aliemative would provide future protection to humans and the environment because the
contaminants are removed from the waste site. The groundwater would be protected because
COCs are removed to mest the PRGs. The contaminated soil would be removed from a waste
site and placed in an approved disposal facility; therefore, failure of this alternative is not likely.
Residusl risks would be at acceptable levels for protection of human health, the environment,
and groundwater. Verification samphng would be conducted to determine that PRGs are met by
the rernoval activities. Risks associated with the faﬂure of the disposal facﬂ:ty are not evaluated '
here, but are eva}.uaied as part of the permitting procms for the fa.cﬂity '

6.2.3.1 Overall Protectmn of Human Heaith and ’ﬁle Envmamment

Becauss this altemative removes contaminants that are above PRGs 1t promdes overaE
protection (human | health and the env:rsnment} in aﬂ.‘i Cases.

¢ 216-A-29 Ditch — Risk analysis of the 216-A-29 Diich showed that cantamnaﬁon abuve
PRGs occurs only in the shallow zone {0 to 4.6 m [0 to 15 fi]}. A groundwater and
scological risk is present due to presence of nitrates, Aroclor 1254, and heavy metals.
Chemical and radiological contaminants in excess of the PRGs extend o a'depth'of
approximately 4 m (13 ft). Existing data indicate that the southem 306 4m (1 005 ﬁ) and
‘Eiﬁe 779.9 m (2,558 ft) of the ditch exceed PRGS

s 216-B-63 Trench - Amalyms of the 216-B-63 Trench shows contaminants are within the
95%UCL for direct human contact, groundwater protection, or ecological receptors
Therefore, this alternative does not apply

o 216-8-10 Ditch — Risk analysis of the 216-S-10 Ditch showed that contaminstion above
PRGs occurs only in the shaliow zone{0to 4.6 m[0to 15 jid)» The only rigk tc human
health and the environment is an ecslogical risk from Aroclor 1254 and heavy metals.
Chemical contaminants in excess of the PRGs extend to a depth of approximately 4.6 m
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(15 fi). Existing data indicate that only the northern 296.3 m (972 ft) of the ditch exceed -
PRGs. Therefore, only the northern portion of the ditch requires remedial action.

+ 216-S-10 Pond and its Analogous Site — Analysis of the 216-S-10 Pond shows no
confarminants above PRGs. Therefore, this alternative does not apply.

6.2.3.2 Compliance with Applicable' or Releifant and Appropriate Réquirem.ents'

Alternative 3 would oomply with chemwal—spemﬁc ARARs by removing soil that exceeds the
PRGs and by removing or abandoning structures. Removal of all contaminants would achieve
the chemical-specific ARARs discussed in Section 6.2.1.2 for protection of human health,
ecological receptors, and groundwater protection. Gther actmn—spemﬁc ARARs that could be
pertinent to Alternative 3 are Washington State solid and dangerous waste regulauons (for
management of characterization and remediation wastes and performance standards for waste
left in place), Atomic Energy Act of 1954 regulations (for performance standards for radicactive
waste sites), and Federal and state regulations related to air emissions. It is anticipated that these
ARARSs could be met. No location-specific ARARSs have been identified for the waste sites
addressed in this FS. '

6.2.3.3 .Long’-w_'.lform Effectiwoness and ,Permaoence
Haman Hea}ih : ' |

With rega.rd to human health, this alternative would be effective md ponnanont in the long term
for all sites because excavation activities under Alternative 3 would remove contaminants to
meet human health and ecological RAOs. EPA and Ecology cleanup authorities prescribe
remedies that use permanent solutions to the maximum extent practicable and where cost
effective. Removal of contaminants would be a permanent solution at the waste sites; however,
much of the waste would remain on site at the ERDF.

The removal of buned materials from the Central Plaieau for disposal on the Hanford Site at the -
ERDF, transfers the long-term impact of buried waste from individual waste sites to one
consolidated diSposal facxhty The ERDF is de&goed for 1ong~term management of buried
waste.,

Protectioo oi‘ =Groimdwater

The groundwater would be protected because modclmg shows 1o nnpact to the groundwater in
1,000 years. Therefore, Alternative 3 meets this criterion.

The Environment

All contaminated soil in the 0 to 4.6 m (0 to 15 ft) bgs zone is removed in this alternative.
Therefore, this alternative would be effective and permanent for all sites with respect to the

the waste site boundaries during the anlementanon period. These areas would need to'be

revegetated after disturbance and would require activities to control intrusion by non-native,
noxious plants. This should not adversely affect the alternative in the long term or permanently.
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6.2.3.4 Reduction of Toxicity, Mcbility, or Volume through Treatment -

Reduction of toxicity, mobility, or volume would occur in the form of natural aitenuation.

Natural attenuation is a process that results in a reduction of toxicity, mobility, or volume

through the natura! radioactive decay process. Radioactive decay is the only process currently

available to eliminate nuclear particle emissions. ‘Some of the contaminants identified during

characterization would be influenced by the radioactive decay process; however, concentrations

are high encugh to require long time periods for radmnuchdcs to decay to PRG levels (hundreds
and, in a few cases, thousands of years). _

In EPA/540/R-99/C09, the EPA acknowledges that natural attenuation can be an appropriate
treatment for contaminated soil. Because of uncertainties in the science of natural attenuation
process, the BPA considers source contrel and performance momtormg to be ﬁmd.amemal
components of the alternative. :

In generaﬂ, the removal treatment, and disposai a]iematwe would include treatment to reduce
toxicity, mobility, or volume. However, with the availability of the ERDF, treatrment is not
anticipated. Radiological decay ultimately results in reduction of toxicity and volume.
Movement of the waste to the BRDF would result in reduction of mobility. Both facilities would
provide additional protection against remobilization of contaminants over their current location.

6.2.3.5 Sﬁénrt-Tem'EffecﬁV?eness
6.2.3.5.1 Ramedlaﬁom Worker Risk

The levels cf contamination in the 216-A-29 Ditch and 216-S-10 Ditch do not pose a sztgmﬁcant
dose threat to workers. As such, shielded excavation equipment for these wastes should not be
required. Worker protection may include dust suppression. These activities limit the worker
rigk, but alse have a direct impact on schedule and cost. Nonetheless, excavation with dust
suppression and health and safety controls has been proven effective in excavating soil sites.

¢.2.3.5.2 Impact to Environment During Remediation

Physical disruption of the waste sites during excavation, increased humen activity, andneise, in
addition to the generation of fugitive dust, affect local biologicel resources. However, the waste
sites ere located within historically disturbed industrial areas. Potential animal intrusion and
biological uptake also are issues that will require confrol of open excavations and exposed
contaminated soils at the end of each day. This control could be accomplished through
placement of covers or fixatives. Areas of disturbed surface are documented in Appendix D and
reporied below. The additional disturbed area was estimated to average 20 percent of the

site area. ' '

> 216-A-2% Ditch — The surface area disturbed during excavation of this site wilibe 1.3 ha
(3.2 a). A conservative assumption is that an additional 0.2 ha (0.5 2) will be disturbed
by activities such as staging construction activities a.nd stockpiling clean soil, for a total
disturbed area of 1 5ha(3 7 a).
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o 216-B-63 Trench — No surface area will be disturbed at this representative site because
this alternative is not applicable to this site.

»  216-8-10 Ditch — The surface area disturbed during excavation of this site will be 0.49 ha
(1.2 a). It is assumed that an additional 0.2 ha (0.5 a) will be disturbed by activities such
as staging construction activities and stockpiling clean soil, for a total disturbed area of
0.69 h,a (1.7 a).

. 216—S—10 Pond and its Analogous Site — No surface area will be dlsturbed a.t this
representatwe site because this alternative is not applicable to thls site.

Transportanon activities on the Central Plateau Would increase as a result of bringing
construction. eqmpment to the site, transporting contaminated soils to the ERDF, and bringing
clean fill to the excavated sites. Because the ERDF is located onsite, minimal uncertainties are .
associated with the transport of waste. Air monitoring around the waste sites would be used to
monitor potential air releases (e.g., waste or fill-material particulates) that could affect the public
and the environment.

62353 Time to Achieve the Remedial Acﬁdh_ﬂbjectives

This alternative prevents the risk to human or ecological receptors by moving the source to an
engmeered disposal facility. Construction and waste excavation activities would be expected to
require approximately a month to complete. Once completed, ail long-term RAOs will be meét
(reducing risk to human health and ecological receptors, protection of groundwater, and
reduction of exposure to industrial workers). The following estimates of time to complete
remediation activities under Alternative 3 are from Appendix D. The time frame for the waste
sites is based on assmnpnons used in Appendlx D and an assumed 12—month demgn schedule.

. 216—A—29 Dltch Domgn and remedxa‘tlon of this site would take approxnnately
18 months :

¢ 216-B-63 Trench - The 216-B-63 Tzsnch site currenﬂy meet nsk reqnn'ements
o 216-S-10 Ditch - Remediation of this waste site would take approximately 14 months.

. 216-8-10 Pond and its Analogous Site - The 216—S 10 Pond and its analogous site
cuﬂonﬂy meet risk requne;nents

6.2.3.6 Implementabﬂny

Excavation is a proven and implementable technology used to remove wastes. Deeper
excavations will require the use of more sophisticated digging equipment and techniques, the use
of approach ramps and shoring, extensive removal of clean material to obtain adequately safe
side slopes, etc. The aboveground structures (e.g.; vent pipes and concrete structures) would be
removed along with the waste site soil covers and contaminated soils. Every 0.3 m (1 fi) of
excavation would require 0.46 m (1.5 f) of side slope for a 1:1.5 vertical to horizontal ratio.
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216-A-29 Ditch - To remove soils above the PRGs, standard excavation equiproent is needed. -
Standard construction practices will be used. The excavation would be advanced to a depth of
gbout 4 mm {13 ft) bgs for approximately 295.7 m (970 ft). Every 0.3 m (1 ) of excavation
would require 0.46 m (1.5 ft) of side slope for a 1:1.5 vertical to horizontal ratio. This safety
measure increases the-amount of material excavated. To remove the COCs at this group,
1,835.6 m° {2,399 vd®) of contaminated soil would have to be removed and sent to the ERDF.

216-B-63 Trench — Analysis of the 216-B-63 Trench site shows contaminants are within the
95%UCL for direct human contact, groundwater protection, or ecclogical receptors. Therefore,
this zlternative does not apply.

216-8-10 Ditch ~ To remove soils above the PRGs, the excavation would be advanced to a depth
of 4.6 m (15 ft) bgs for approximately 296.3 m (972 ). Every 0.3 m (1 ft) of excavation wonld
require 0.46 m (1.5 ff) of side slope for 2 1:1.5 vertical to horizontal ratic. This safety: measnre
increases the amount of material excavated. To remove the COCs at this site, 2,498.2 m’

(3,265 yd®) of soil would have to be removed and sent to the ERDF.

216-8-10 Pond and ifs Analogous Site — Analysis of the 216-S-10 Pond and its analogous site
shows no contaminants above PRGs. Therefore, this alternative does not apply. '

Coordination with other agencies and local governments would be necessary after approval of
the alternative. Excavation and disposal would require coordination with state agencies to assess
matters relative to storm water control ané the potential for radioactive air emissions. -

6.2.3.7 Cost
Costs include mobilizing personnel and eguipment; moaitoring, sampling, and analysis;'

excavating; disposing of the waste at the ERDF; backfilling with cnsite resources and additional
backfiiling from a local stockpile; revegetating; and performing prime contractor oversight.

‘Costs are based on the use of standard excavation equipmert (e.g., hydraulic excavators,

front-end loaders, tractor-frailers). The costs are based on the assumption that a subcontractor
would do the work, with oversight performed by prime contractor personnel. Details of the cost
estimates are presented in Appendix D. Summarized costs for the sates are presented in

Table 6-2.

6.2.4 Detailed Analysis of Alternative 4 — Engineered
. Barrier

The following sections present a detailed analysis of Alternative 4 against the evaluation criteria.
Tabie 6-3 summarizes this analysis. This alternative analyzed two types of caps: an
evapotranspiration and a modified Resource Conservation and Recovery Act of 1976 (RCRA) C.
The evapotranspiration barrier was analyzed at the 216-A-29 Ditch, the 216-B-63 Trench, and
the 216-5-10 Ditch. _
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6.2.4.1 Overall Protection of Human Health and the Environment

This alternative would be protective of human health and the environment because the capping
system would break potential exposure pathways to receptors through placement of a surface
barrier to limit infiltration and intruston. The cap would be sufficiently robust to account for the
types and levels of contamination in the waste sites. A capping system would provide additional
distance between potential human and ecclogical receptors beyond the existing soil cover over
the waste sites. Additionally, the capping system would include institutional controls such as
monitoring, and provide a warning to potential intruders and notification of land-use restrictions.

Institutional comntrols, including maintenance of the cap, use restrictions, and monitoring, would
be instituted at capped sites until the PRGs are achieved through natural attenuation.

Institutional controls would provide additional protection: against human intrusion. No
groundwater monitoring is proposed because modeling shows no impact within 1 ,000 years. The
cap would be designed to address potential lapse of the institutional controls after the 500-year
period. Alternative 4 would be protective, because the barrier would be constructed to meet the
ecological point of compliance.

6.2.4.2 Comp]iancefwith Applicable or Relevant and Appropriate Reqﬁiremenﬁ

Alternative 4 would comply with all. ARARSs for the waste sites by breaking the pathways for
exposure and emplacing caps that meet the intent of the regulations.  In-addition to the cap,
institutional controls such as additional land-use restrictions-and groundwater monitoring are.:
elements of this alternative.

6.2.4.3 Leng—Term Eﬂ'ectiveness and Permanence

Human Health

The cappmg alternative Would be protective of human health and the environment by brea]ﬂng
exposure pathways..- Chemicals and radionuclides Jeft in place at the waste sites would be :
physically separated from receptors by the thickness of the cap and by the additional thickness of
the existing soil covers. Intrusion layers in the caps, along with institutional controls such as’ .
markers and use restrictions, would help protect against inadvertent intruders. - Because :
comtaminants at the waste sites have the potential to impact ecological receptors, caps would be -
designed to meet the point of compliance.

A significant amount of risk attenuates within the active institutional controls period for sites
with significant risk contribution from short-lived radioisotopes. Therefore, failure of the caps in
later years would be associated with lower risks than at present. Additionally, the 5-year reviews
required for sites with contaminants above PRGs would serve to monitor the effectiveness and
reliability of the caps; adjustments and maintenance activities could be 1lst1tuted to help prevent
failure, based on the 5-year review results.

The long-term effectiveness depends on the proper construction and maintenance of the barrier
and associated institutional controls throughout the natural aftenuation time frame to prevent
exposire to potential receptors. Maintenance activities would include erosion repairs and
possible vegetation maintenance. Subsidence is not considered a major factor in maintenance
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activities for these waste sites. Failure of the cap is unlikely if maintenance and institutional
conirol activities continue. The assumption used is that institutional controls past 500 years or so
would not necessarily be maintained and could lapse. Caps would be designed and constructed
to account for the necessary time frame to reach acceptable risk levels anc to minimize
maintenance requirements and impacts from a lapse in the institutional controls.

In addition, management controls (e.g., deed restrictions, fencing, signage) would be required
cormponents of this alternative. Once remediated, the barrier and sm’munding disturbed area
would be revegetated to further enhance evapotranspiration, limit erosion, and blend the site area
into the smoundmg landscape

216-A-29 Ditch — The COCs for this site are Aroclor 1254, nitrate, and heavy metals. These
COCs represent an umacceptable groundwater and ecological risk. With the exception of nitrate,
the remaining COCs are relatively immobile. Based on previous modeling results, this cap
inhibits the migration of nitrate and is protective of groundwater.

216-B-63 Trench — Analysis of the 216-B-63 Trench shows contaminants are within the
95%UCL for direct human contact, groundwater protection, or ecological receptors. Therefore,
this alternative does not apply

ﬂﬁ-S-EQ Diteh — The COCs for this site are Arocﬂor 1254, sitver, and total chromium.. T hese
COCs represent an unacceptable ecciogicaﬁ risk. _

216-8-10 Pond and its Analogous Szte Anglysis of the 216-S-10 Pond and its analog@us site
shows no contaminants above PRGs. Therefore, this alternative does not apply.

Protection of Groundwater

The groundwater would be protected because modehng shows no impact to fhe gmundwater in
1,00C vears. Therefore, AItemauve 4 meets this cntenon

The Enwmmmemt

This slt emaitwe would prowde protection to the environment by placing a barrier between the
waste and the surface flora and fauna. As previously mentioned, two sites (216-A-29 Ditch and
216-8-10 Ditch) fail the protection of the environment. At these sites, the caps wouldbe
designed o prevent the intrusion of deep-rooted flora and burrowing animals.

8.2.4.4 Reduction of Toxicity, Mobility, or Volume through Treatment

Reduction of toxicity, mobility, or volume would occur in the form of natural attenuation. The
capping alternative would rely on natural attenuation processes {most importantly radicactive
decay) to reduce radioactivity to levels that would not present a risk to himan health or the
environment. Natural attenuation is a process that resuits in a reduction of toxicity, mobility, or
volume through the natural radioactive decay process. Radioactive decay is the only process
currently available to eliminate nuclear particle emissions. The contaminants identified during
characterization would be influenced by the radioactive decay process.
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In EPA/540/R-99/009, the EPA acknowledges that natural attenuation can be an appropriate
treatment for contaminated soil. Because of uncertainties in the science of natural atteruation
process, the EPA considers source control and perfonnance monitoring to be fundamental
components of the alternative. T

6.2.4.5 Short-Term Effectiveness
6.2.4.5.1 Remediation Worker Risk

Experienced workers using appropriate safety precautions would conduct these activities. Risks
to workers for this alternative were compared to the baseline no-action alternative. For
Alternative 4, only moderate short-term risks are expected. The capping alternative would not
require excavation of contaminated soils, so the risks to workers primiarily would be associated
with general construction activities at the borrow sites and placement of the cap. If structures
were removed, workers could be exposed to potentially contaminated debris. Worker risk would
be controlled through adherence to site health and safety procedures. Air monitoring would
address potential air releases (e.g., barrier-material partxculates) that could affect the pubhc '
during construction of the surface barriers. ‘

6.2.4.5.2 Impact to Environment During Remediation

Physical disruption of the waste sites during cap construction, increased human activity and
noise, and the generation of fugitive dust affect local biological resources. However, the waste
sites are located within histerically disturbed industrial areas. As such, short-term impacts to
vegetation and animals at these sites would be low because these sites currently are poor wildiife
habitats.

6.2.4. 5 3 Time to Meet the Remedial Action Objectlves

The followmg estimates of time to complete. remadlation activities under Altematwe 4 are from
Appendix D and an assumed 12-month design schedule. Appendix D calculated time to- - - -
complete remediation for the sites only; time to complete remediation for the analogous sites was
calculated by using the cap surface areas ratio. This technique may overestimate time to
complete remediation for the entire waste group, because operatmns may proceed concurrently
rather than consecutively.

° 21 6-A-29 Ditch= ~ Design and construction of the cap for this waste site would take
approximately 18 months.

» 216-B-63 Trench - The 216-B-63 Trench site currently meets risk requirements.

« 216-8-10 Ditch —Design and construction of the cap for this waste site would take -
approxnnately 19 months.

o 21 6—S 10 Pond and its Analogous Site — The 216-S-10 Pond and its analogous sme
currently meet risk requirements. _ :
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6.2.4.6 Implementability

The capping alternative is considered implementable at all waste sites. Other types of barriers
have not been used at the Hanford Site, but have been implemented at other sites and are
straightforward to construct and maintain. The existing scil covers over the waste sites would be
considered a part of the overall design to minimize the cost of materials and to minimize the
impact to visual aesthetics. '

Censtruction of the caps would follow standard procedures that have been thoroughly
field-tested. The caps likely would require minor repair and possibly replacement during the
restoration time frame.,” Monitoring the continued integrity of the caps would be accomplished
through visual inspection and would be supplemented with groundwater sampling,
Implementation of the capping alternative would require additional design data

(e.g., ground-penetrating radar) and possibly confirmatory sampling, because existing data may
not be adequate for determining the lateral extent of the caps.

Gravel, sand, and silt/loam soil used for the caps would be transported from borrow areas located
on or near the Hanford Site. Anticipated volumes of these materials are identified in

Appendix D. Area C currently is designated as a silt borrow location; the area has z large
volume of fine-grained material. Other locations have not yet been determined. Seoil most likely
would come from near the waste sites or from Pit 30, which is located between the 200 East and
200 West Areas. Borrow material may occur in environmentally sensitive areas; obtaining
sufficient capping material, sspecially for 2 multilayered cap, would affect areas of ecological
significance aund is a consideration in evaluating the relative risk reduction gained by installing
the cap. Materials such as rip-rap that may be used in the cap construction could be obtained on
the Hanford Site or could be purchased from local dealers.

Capping materials haunled to the Central Plateau from borrow areas and gravel pits within the
Hanford Site would increase heavy equipment use and transportation activities at the sites.
However, radioactive or l;aza;dou§ waste would not have to be hauled from the Si*_ce. N

216-A-29 Diteh — An evapotranspiration cap would be installed at the 216-A-29 Ditch. The
main design feature would be to store water during the wet periods and release it back to
indigenous vegetation during prolonged periods of dry weather. The cap would be built to cover
0.93 ha (2.3 a) on the southern portion of the ditch and 2.35 ha (5.8 2) on the northern section of
the ditch.

216-B-63 Trench — Analysis of the 216-B-63 Trench shows contaminants are within the
959%UCL for direct buman contact, groundwater protection, or ecological receptors. Therefore,
this alternative does not apply.

216-8-10 Ditch — An evapotranspiration cap would be installed at the 216-S-10 Ditch site. The
main design feature would be to store water during the wet periods and release it back ‘¢
indigenons vegetation during prolonged periods of dry weather. The cap would be built to cover
0.93 ha (2.3 2) on the northern section of the ditch. '

216-S-10 Pond and its Analogous Site — Analysis of the 216-S-10 Pond and its analogous site
shows no contaminants a’oqve PRGs. Therefore, this alternative does not apply.
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6.2.4.7 Cost

Costs, shown in Table 6-3, include stabilization of the existing site; excavation or import,
transportation, and placement of capping material; compaction of the cap; prime contractor
oversight; and confirmatory sampling. Costs are based on the use of standard equipment

(e.g., hydraulic excavators, front-end loaders, dozers) and assume that a subcontractor would do
the work, with oversight performed by the prime contractor. The subcontractor persormel are
assumed to be wearing Level D personal protective equipment {e.g., blues and no respirators)
during construction. The present-worth costs assume a 3.2 percent discount rate (based on
2003 Office of Management and Budget information} and assume operations and maintenance
(active institutional controls period) for 150 years. The operations and maintenance costs
include site mspechon!surveﬂlance periodic radiation site surveys of surface soil, biotic control,
maintenance of signs and markers, cover maintenance, and site reviews. : Details of the cost
estimates are presented in Appendix D. Summanzed costs for the sites are presented in

Table 6-3.

6.3 NEPA VALUES EVALUATION

The NEPA process 1s mtended to help Federal agencies make decisions that are based on
understanding environmental consequences, then to take actions that protect, restore, and
enhance the environment. Secretarial policies. (DOE 1994) and DOE O 451.1A require that
CERCLA documents: mcorpora,te NEPA values, such as analysis of cumulatwe, offsite,
ecological, and socioeconomic impacts to the extent practicable, in lien of preparing separate
NEPA documentation for CERCLA activities.

6.3.1 Description of NEPA Values

Several of the CERCLA evaluation criteria involve consideration of environmental resources,
but the emphasis frequently is directed at the potential effects of chemical contaminants on living -
organisms. The NEPA regulations (40 CFR 1502.16, “Environmental Impact Statement,”
“Envirenmental Consequences”) specify evaluation. of the environmental consequences of
proposed alternatives. These consequences include potential effects on transportation resources,
air quahty, and cultural and historical resources; noise; visual, and aesthetic effects;
environmental justice; and the socioeconomic aspects of mplementa.t}on The NEPA process
also involves consideration of several issues such as cumulative impacts (direct and indirect),
mitigation of adversely nnpacted resources, and the irreversible and irretrievable commitment of
TESEUICES. .

The NEPA-related resources and values that the DOE has considered in this evaluation include
the following. -

. Transportatlon impacts. This value considers impacts of the proposed remedial action on
local traffic (e.g., traffic at the Hanford Site) and traffic in the surrounding region.
Transportation tmpacts are considered in part under the CERCLA criteria of short-term
effectiveness or implementability.
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Air guality, This vaiue considers potential air quality concetns associated with emissions
generated during the proposed remedial actions.

Natural, cultural, and historical resources. This value considers impacts of the propesed
remedial actions on wildlife, wildlife habitat, archeological sites and arthacts and
historically significant properties on the Central Plateau.

Noise, visual, and aesthstic effects. This value considers increases in noise levels or
impaired visual or asthetic values during or after the proposed remedial actions.

Secioeconomic impacts. This value considers impacts pertaining fo employment,
income, other services (e.g., water and power utilities), and the effect of implementation
of the proposed remedial actions on the availability of services and materials.

Enwronmental justice. Envm)nmental justice, as mandated by Executive Order 12898,
Federal Actions to Address Environmertal Justice in Minority Populations and
Low-Income Populations, refers to fair treatment of humans of all races, cultures, and
income ievels with respect to laws, policies, and government actions. This value
considers whether the proposed remedial actions would have inappropriately or
disproportionately high and adverse human health or environmental effects on minority
or low-income populiations.

_Cumulatwe impacts (direct and indirect). This value considers whether the proposed

remedial actions could have cumulative impacts on human health or the environment -
when considered to gether with other activities on the Central Plateau, at the Hanford Site,
ot in the region.

Mitigation If adverse impacts cannot be avoided, remediai action planning should
minimize them to the extent practlcable This value identifies required mitigation
acﬁwtles

Irreverszbﬁe and irretrievable commitment of resources. This value evaluates ths use of
nonrenewable resources for the proposed remedial actions and the effects that resource
consumption would have on future generations. When a resource (e.g., energy, minerals,
water, weﬂand) is used or destroyed and cannot be replaced within a reasonable amount
of time, its use is considered irreversibie.

Detafled Evaluation of NEPA

6.3.2.1 Tramsp@rtatiﬂn Impacts

Implementation of remedial action at the waste sites likely would have some short-term impacts
on local traffic and traffic in the surrounding region. For Alterpative 4, impacts would result
from hauling cover material to the waste site areas. For Alternatives 3, impacts would result
from hauling waste to the ERDF and hauling clean fiil to the waste sites. For Alternatives 3
and 4, impacts could be expected from increased traffic bringing supplies, equipment, and
workers to the sites. To mitigate these potential impacts, a transportation safety analysis would
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be performed before any transport activities began. The analysis would identify the need for
specific precautions {e.g., road closures, preferred hauling times, staggered work shifts) to be
taken as necessary. Increases in the Workforce traffic related to waste treatment would be
expected to be minor.

6.3.2.2 Air Quallty

No current air quality impacts are associated with Alternatives 1 and 2; however, potential
impacts to air quality could be associated with plant or animal uptake of contaminants and wind
dispersion. Potential near-term irnpacts to air quality associated with Alternatives 3 and 4 are
expected to be m1nor and could be m1t1gated through appropnate engmeenng contmls

Potential air quahty mlpacts pnmanly would be assocxated with fugltxve dust dunng site
preparation, structure demolition, excavation, placement of backfill or barriers, and revegetation
activities. Dust suppression (using water and water treated with soil fixatives) would be used to
control visible fugitive dust, so neither local nor regional air quahty is expected to be affected.

* Routine emissions: from ’vehlcles would occur.

6.3.2.3 N atural, Cultural, and Hlstorlcal Resources

In all cases, remediation will be perfonned on sites that have been dlsturbed by industrial
activities. Therefore, although cultural resources could be encountered with Alternatives 3 and 4
during the excavation and construction of staging areas, the probability is low. To ensure that
impacts to cultural resources are avoided and/or mitigated, a cultural resource mm gation plan
would be established before remediation was begun. If cultural resources were encountersd
during excavation, work would be stopped in the area and unanticipated and inadvertent
discovery procedures would be followed pursuant to DOE/RL-98-10, Hanford Cultural
Resource Management Plan.

Some short-term adverse impacts to natural resources (e g., local wildlife) could occur du:nng the
construction and 1mp1ementat1011 phases of remedial action. Ecological surveys would be
performed to identify the species present and the spemal precauhons that should be taken to
minimize adverse: 1mpacts :

6.3.2.4 Naoise, Visual, and Aesthetic Effects

Alternatives 1 and 2 would have little to no impact on-current noise, visual, or aesthetic site
characteristics. Alternafive 3 would increase noise levels and impair visual values, but the
impacts would be short-term during remedial actions and ultimately would improve the
aesthetics by removing any remaining site structures. Likewise; Alternative:4 would increase
noise levels and impair visual values in the short term during construction of the cap. These
alternatives also could have some long-term visual and aesthetic impacts, both positive and
negative. Positive impacts would result from the removal of aboveground site structures.
Negative impacts would be associated with the visibility and aesthetics of the caps over Iarge
distances if they are not contoured to blend in with the surroundmg area. Acsthetically, given the
past disturbance in the 200 Areas and on the Central Plateau, no mpa.cts would be expected from
the alternatives.
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6.3.2.5 Socioeconomic Impacts

Alternative 1 would have no socioeconomic impacts. The other alternatives would have some
positive socioeconomic impacts related to the employment opportunities that would occur during
the life of the remedial action project. The labor force required to implement remedial action
would be drawn from current Hanford Site contractors and the local labor force, so the
socioeconomic impacts would be expected to be minimal.

6.3.2.6 Environmental Justice

Under Alternative 3, environmental justice issues would not be a concern because future surface
uses on the Central Plateau would not be restricted beyond the Central Plateau-wide restrictions.
Under Alternatives 1, 2, and 4, environmental justice impacts would be minimal because
future-use restrictions would pertain to only a small percentage of the Central Plateau, and the
Central Plateau still would be under active waste management industrial-land use.

6.3.2.7 Irreversible and Irretrievable Commitment of Resources

Alternatives 3 and 4 would require some irreversible or irretrievable commitment of natural
resources. All of the alternatives with the exception of Alternative 1 would result in some
land-use loss. Alternatives 3 and 4 would require additional soils, including materials that could
come from ecologically sensitive areas, and some energy resources. They would require a
commitment of resources in the form of land-use loss in the waste site areas until RAOs and
goals were met through the natural attenuation process. The amount of land-use loss would vary
among alternatives. Alternative 2 generally would require land-use loss of the entire site surface
and subsurface for the necessary attenuation period to meet RAOs. Alternative 3 generally
would allow land use from the ground surface to a depth of 4.6 m (15 ft) bgs or greater following
the completion and regulatory acceptance of remedial activities. Alternative 4 would allow
surface use of the sites, but would not allow any subsurface site use until the end of the necessary
attenuation period to meet RAOs. This use would be limited based on potential impacts to
surface-barrier integrity.

For Alternative 3, the ERDF would not need to be expanded to accommodate the additional
waste. The waste volumes from the aboveground structure demolition in Alternatives 3 and 4
are relatively small and are not anticipated to specifically require additional ERDF capacity.

Alternatives 3 and 4 would require an irretrievable and irreversible commitment of resources in
the form of geologic materials and petroleum products (e.g., diesel fuel, gasoline). With
Alternative 3, excavated material would be replaced with a stockpile of clean soil cover removed
from the site, as well as clean sand and gravel fill from onsite borrow pits (e.g., Area C borrow
area). The sand and gravel for the surface-barrier alternative would come from nearby borrow
pits, but the silt would need to come either from the Fitzner-Eberhardt Arid Lands Ecology
Reserve or from off site. Rip-rap or other armoring materials needed to provide intrusion
protection likely would come from off site. '
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6.3.2.8 Cumulative Impacts

The proposed RAOs could have impacts when considered together with impacts from past and
foreseeable future actions at and near the Hanford Site. Authorized current and future activities
include soil and groundwater remediation; waste management and treatment (e.g., tank farms,
the Waste Treatment Plant); and surveillance, maintenance, decontamination, and
decommissioning of facilities. Other Hanford Site activities that might be ongoing during
remedial action at the Central Plateau waste sites include deactivation and decontamination of
reprocessing facilities and operation of the Energy Northwest reactor. Activities near the
Hanford Site include a privately owned radioactive and mixed waste treatment facility, a
commercial fuel manufacturer, a commercial low-level radioactive waste disposal site, and a
titanium reprocessing plant.

The proposed remediation alternatives would have minimal impacts on transportation; air
quality; and natural, cultural, and historical resources. Noise, visual, and aesthetic effects and
socioeconomic impacts also would be minimal. Therefore, cumulative impacts with respect to
these values are expected to be insignificant. The most notable area for cumulative impacts is
with respect to the irretrievable and irreversible commitment of resources. All of the proposed
alternatives except Alternative 1 would require long-term land-use restrictions.

To varying levels, Alternatives 2, 3, and 4 would result in the loss of some land uses on the
Central Plateau, but the cumulative impacts with respect to loss of land use are not expected to
be significant. Alternative 3 also would require a commitment of land use as a result of the
ERDF expansion on the Central Plateau. This would be in addition to numerous other Hanford
Site projects that would commit land use on the Central Plateau.

Under Alternatives 3 and 4, cumulative impacts also would occur with respect to the irretrievable
and irreversible commitment of geologic resources. The Central Plateau waste sites constitute
only a portion of the total actions requiring material for barriers and backfill at the Hanford Site.
The total quantity of geologic materials required for other Hanford Site actions currently is being
identified (BHI-01551, Alternative Fine-Grained Soil Borrow Source Study Final Report) and
may be subject to a separate NEPA evaluation. Currently, a borrow area (Area C) is being
devclo ped west of Route 240 to support cap ng activities planned at the U Plant area.

6.3.2.9 Mitigation

Alternative 1 would not include mitigation. Mitigation measures under Alternative 2 would
include surveillance, physical controls, and potential interim remedies. Mitigation measures
taken under Alternatives 3 and 4 would include dust suppression, stockpiling clean topsoil for
reuse, minimizing the size of construction areas, and planning activities to avoid nesting and
breeding cycles of birds and mammals.

6.3.2.10 Summary of NEPA Evaluation

Remedial actions at the Central Plateau waste sites would result in some impacts to public health
and the environment. However, the overall environmental impacts under normal operating
conditions would not be very large, nor would they vary greatly among the remedial alternatives.
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Figure 6-1. Logic Diagram for Selecting Applicable Alternatives,
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Table 6-1. Detailed Analysis Summary for Alternative 2 — Maintain Existing Soil Cover,
Monitored Natural Attenuation, and Institutional Controls. (2 Pages)

Threshold Criteria Balancing Criteria
Overall Reduction of
) Protectionof | .. . Long-Term Tuoxicity,
Waste Site Human | Compliance |Effectiveness| Mobility, or | Short-Term | . o Cost in
Health and | with ARARs and Volnme Effectiveness | 0P ementability Thousands
the. : |- Permanence: Through ' ' :
Environment Treatment
: Representative Sites
216-A-29 Not protective, |Does not Groundwater |Reduction Human | Readily $868,340
Ditch because comply. is not through natural |receptors implementable.
contaminants protected. attenuation of |would be
remain above Potential risks|radionuclides  |exposed to
PRGs after to burrowing |and minimal
500 years. {animals and |Aroclor 1254, |short-term
deep-rooted : ritks. The
plants exist. short-term
: impacts to the
environment
are expecied to
be low.
216-B-63 Protective. Complies. Existing There areno  |Bxisting Readily . N/A
Trench Existing contamination|risk-based . |contamination |implementable,
contamination | “Ilevels are ssnesat this  |levels are
tevels are ' within the  |site. within the
within the 55%UCL for ' 959%UCL for
95%UCL for - direct hurnan direct human
direct htirman - contact, contact,
contact, groundwater groundwater
lgroundwater protection, or protection, or
protection, or ecological ecological
ecological recepiors. Teceptars.
receptors. _ :
216-8-10 Mot protective, |Does not © - [Groundwater [Reduction Husan Readily $376,538
Ditch becanse conmply. ~ |is protected. 'ithrough natural |receptors implementable.
contaminants Potential risks|atteriuation of |would be
remain above to burrowing iradionuclides [exposed to
PRGs. animals and jand minimal
deep-rooted {Aroclor 1254. ishort-term
plants exist. risks. The
' short-term
impacts to the
environment
are expected to
be low.
216-5-10 Protective, Complies. Existing - |Existing Existing Readily - N/A
Pond because ' ' contamination|contamination  jcontamination ‘limplementable.
contaminants levels are levels are belowilevels are - I '
are below below PRGs. {PRGs. below PRGs.
PRGs. _ .
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‘Monitored Natural Attenuatxon, and Institutional Confrols. (2 Pages)

Maintain Existing Soil Cover,

Thireshold Criteria Balancing Cmena
Overall L Reduction of
.| Protectipn.of | Long-Term.] Texicity, o :
Waste Site | ‘Humaa | Compliance | Effectivencss| Mobility, or | Short-Term {, . . . Costin
Healftiund ‘|with ARARs|  and | Volnme | Effectiveness | P cmon PN | 1y onsangs
the Permanence | Through
Environment | ' Treatment
‘Waste Site Analogous to 216-8-10 Pond
216-8-11 Protective,  |Compies.  |Existing ~  {Existing . - |Bxisting [Readily A
Pond because : : coptamination|contamination . jcontamination implementable.
sontamEnams levels are . {levels are below]levels are
sre below - below PRGs. PRGs. . below PRGs.
PRUs.
ARAR = applicable orrelevant and apnrcpnaﬁe reqmmnsent
N/A = notapplicable. :
PRG = prefiminary remedistion. goal.
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1
Table 6-2 Detailed Analysm Summary for Alternative 3 — Removal Treatment, and Disposal. (2 Pages)

Thresho!d Criteria Balancing Criteria

- Overall : . .

Waste Site Protection of Long-Term R?r-d{::;nﬁ:; of
¥ Human Compliance } Effectiveness s o Short-Term |, . Cestin

Health and | with ARARs { ~ amd. .~ Vol;ﬁ;?eﬂ’ll‘ti;:; gh Effectiveness Ymplementability | vy o0 cands

the Permanence Treatment
Envirenment ' R
. o Representative Sites

216-A-29 Ditch  |Protective. | Complies. Effective and - | Contaminants are | Medium | Readily $2,759,317
Excavation | “ipermanent in {movedto zless  |short-termrisks | implementable.
would remove thelong terii  {mobile * to workers; o
2.7m{9) ftof because L enviromment. ecological risks
contaminants. excavation Reduction not expected
Would Temoves through mamrsl - | because
eliminate contaminants o | attenuation of contaminants
direct contact meet human radionuclides and | are removed,
with human health RAOs, |decomposition of
and ecological and the chemical,

Teceptors. environment.

216-B-63 Trench | Analysisof | Complies. Analysis of the | Existing Existing Readily N/A
the 216-B-63 216-B-63 contamination contamination | implementable.
Trench shows Trench shows | levels are within | levels are
contaminants contaminants | the 95%UCL for | within the
are within the are within the | direct human 95%UCL for
95%UCL for 95%UCL for | contact, direct human
direct human direct human | groundwater contact,
contact, contact, protection, or groundwater
groundwater groundwater ecological protection, or
protection, or protection, or | recepiors ecological
ecological ecological receptors.
receptors. recepiors.

216-S-10 Ditch | Protective. Complies. Effectiveand | Contaminants are | Medium Readily $1,679,178
Excavation permenentin  |moved toaless | short-termrisks | implementable.
would remove the longterrn | mobile to workers;
05t012m because environment. ecological risks
(15104 ft) of excavation Reduction not expected
contaminants. TETMOVES through natural | becanse
Would contzminanis to | attenuation of contaminants
eliminate meet human chemical. are removed.
direct contact health RAOs,
with human and the
and environmoent.
ecological
receptors.

216-3-10 Pond | Protective, Complies. Effective, Existing Effective; Readily NA
because existing | contamination existing irmplementable.
contaminants contamination |levels are below | contamination
are below levels are below | PRGs. levels are below
PRGs. PRGs. | PRGs.
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Table 6-2. Detailed Analysis Summary for Alternative 3 ~ Removal, Treatment, and Disposal. (2 Pages)

[ " ‘Threshold’ Criterm Balancing Criteria
C%veraill _ - .
Waste Site Profection of Long-Term Re,;&ﬂﬁ of
© B Human Compliance | Effectiveness L Short-Term . Cost i
| Healthand | with ARARs zad Mobility, or | por ctiveness | SePrementablity | o L conds
L . Volumse Through
the Permanence Treztment
J@vﬁronmem
' . Waste Site Anglogous to 216-8-10 Pond
216-S-11Pond | Protective, | Complies, Effective; Existing Effective; Readily MN/A
because existing contarningtion . | existing implementable.
contarninants coptamination | levels are below | confamination
are below levels are below | PRGs. levels are below
PRGs. PRGs. PRGs.
ARAR = applicable or relevant and appmpnate requirement.
N/A = notapplicable.
PRG = oypreliminary remedxanon goal
RAO = remedial action objective.
1
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1 . Ce : _
Table 6-3. Detailed Analysis Summary for Alternative 4 — Capping. (2 Pages)
Threshoeid Criteria Balancing Criteria o
Reduction of -
Waste Sit ' Pro(i}::::izllll of |Compliance Lt_mgTTerm ' Tm;ri_city, ' .
aste Site Haman Health with Eﬂectu:;ness . M%i_nimy, or Espfoanerm Tmplementability CostIn
and the ARARs ’ and oleme ectiveness ‘ Thousands
Environment ermanence |  Through
: : Treatment
Representative Sites

216-A-29 Ditch Protective. This | Complies = | Would be Reduction Limited Readily $9,488,213
alternative with ARARs | effective. through natural | short-term risks | impiémentable.
would break because the | Cap is attenuation of | to workers. No '
potential barrier isin | protective of | radionuclides and | ecological risks
exposure place. groundwater. | decomposition of | expected; site:
pathways to chemical, will be capped
receptors and clesn soil’
through placed as the
placement of a final layer.
surface batrier to
Timit infiltration
and intrusion.

216-B-63 Trench Protective. Conplies | Analysis of | Existing Existing N/A
Analysis of the {with the 216-B-63 | contamination contamination | impiementable.
216-B-63 ARARs. Trench shows | Ievels are within | levels are
Trench shows contarninants | the 95%UCL for | within the
contaminants are are within the | direct hutnan 95%UCL for
within the 95%UCL for | contact, direct human
95%UCL for direct human | groundwater contact,
direct hurnan contact, protection, or groundwater
contact, groundwater | ecological protection, or
groundwater protection, or | receptors. ecological
protection, or ecological receptors,
ecological Teceptors.
Teceptors.

216-8-10 Ditch This alternative | Complies Would be Reduction Limited Readily $3,573,574

jwould break with ARARs | effective through natural | short-term risks | implementable.

potential because the | barrier to attenuation of to workers. No
£Xposure barrierisin | reach chemical. - ecological risks
pathways to place. ecological expected; site
receptors PRGs. will be capped
through and clean soil
placement of & placed as the
surface barrier to final Jayer.
limit infiltration
and intrusion.

216-5-10 Pond Protective Complies. |Effective; Existing Effective; Readily N/A
because existing contamination | existing implementzble.
contaminants are contamination | levels are below | contamination
below PRGs. levels are PRGs. levels are below |-

: below PRGs. PRGs.
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Table 6-3. Detailed Analysis Summary for Alternati

ve 4 — Capping. (2 Pages)
Thresheld Criteria Balancing Criteria '
' B Reduction of
Overall -
. . _ . Long-Term Toxicity, .
Waste Site Protection of | Compliance ) pre 00| Mobility, or | Short-Term CostIn
Human Health with d Val Effect; .| Implementabiiity
and fhe ARARs an olume ectiveness Thousands
Enyiropment Permanesnce Through
' | TFreatment
Waste Site Anzlogous to 216-5-10 Pond
216-8-11 Pond Protective, Complies. |Effective; Existing Effective; Readily N/A

because existing contamination | existing implementable.

contaminants are contamination | levels are below | contamination

below PRGs. levels are JPRGs. levels are below

below PRGs. PRGs.

ARAR = gpplicable or relevant and appropriate requirenen.
N/A = notapplicable.
FRG = preliminary remediation goal.
1 .
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CHAPTER 7.0 TERMS

95tk upper confidence level

applicable or relevant and appropriate requirement _
Comprehensive Environmental Response, Compensation, and
Liability Act of 1980

Environmental Restoration Disposal Facility

preliminary remediation goal.
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70 COMPARATIVE ANALYSIS OF ALTERNATIVES

This chapter presents the comparative analysis of the four remedial alternatives for the

200-C8-1 0pera’bie Unit waste sites to identify their relative advantages and disadvantages. Thxs
comparison is based on the seven Comprehensive Environmental Response, Compensation, and
Liability Act of 1980 (CERCLA) evaluation criteria discussed in Chapter 6.0. The resuits of this
analysis provide a basis for selecting a remedial alternative for each représentative waste site and
asscciated analogous waste site. These remedial alternatives are as follows:

s Alternative 1 — No Action

o Alternative 2 — Maintain Existing Soil Cover, Momtered‘ Natural Attenuauon, and
Institutional Controls

s Altemnative 3 — Removal, Treatment, and Disposal

» Alternative 4 — Capping.

71 OVERALL PROTECTION OF HUMAN
FEALTH AND THE ENVIRONMENT

Al‘temaiwe 1 would prowde overal]l protection of human health and the environment at the
216-B-63 Trench because contaminants are within the 95th upper confidence level (95%UCL) -
for direct buman contact, groundwater protection, or ecological receptors. Alternative 1 is also

applicable a¢ the 216-8-10 Pond and its analogous site because contaminants are below the
preliminary remediation goals (PRG). - Alternative 1 would fail to provide overall protection of
human health and the environment at the 216-A-29 Ditch and 216-S-10 Ditch because -
contaminants at concentrations abcvc thc PRGs would remain on site with no actions to restnct
intrusion. -

Alternative 2 would provide overall protection of human hezlth and the environment for the
216-B-63 Trench because contaminants are within the 95%UCL for direct human contact,
groundwater protection, or ecological receptors and at the 216-S-10 Pond and its analo gous site.
These sites have no contaminants of concern {COC) above PRGs. As such, this alternative is not
apphicable fo these sites. Alternative 2 would not provide overall protection of human health at
the 216-A-29 Ditch and the 216-S-10 Ditch if no credit is taken for existing soil covers. With
the existing soil cover, this alternative is protective of human heaith. The 216-A-29 Ditch and
216-8-10 Ditch exceed ecologlcal exposure. As such, these sites fail o protect the environment
under this alternative.

Alternative 3 is considered protective of long-term human health and the environment, bscause
contaminants are removed below PRGs. This alternative is applicable at the 216-A-29 Ditch and
216-8-10 Ditch. ‘COCs are located within the shallow zone (0 to 4.6 m [0 to 15 ft]) and can be
removed with conventional construction equipment. The COCs represent & minor worker risk.
Furthermore, the COCs meet ERDF waste acceptance criteria and there is availzble dispesal
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space. There are no risks at the 216-B-63-Trench, 216-8-10 Pond, and its analogous site.
Therefore, this alternative is not applicable for these sites.

Alternative 4 is considered protective of human heaith and the environment, because it would
break potential’ exposure pathways to receptors through placement of a surface barrier and
implementation of mstltutlonal controls. The barrier also would provide ecological protection by
providing at least 4.6 m (15 ft) of clean overburden above the waste. Barriers would be designed
commensurate with site contaminant conditions, and institutional controls would be used at
capped sites to augment protectiveness. The sites would incorporate monitoring a:nd inspections
of barrier performance.

7.2 COMPLIANCE WITH APPLICABLE OR
RELEVANT AND APPROPRIATE
REQUIREMENTS

Alternative 1 complies with applicable or relevant and appropriate requirements (ARAR) for the
216-B-63 Trench because contaminants are within the 95%UCL for direct human contact,
groundwater protection, or ecological receptors. The 216-8-10 Pond and its analogous site meet
the criteria for the no-action alternative, because contaminant levels are below PRGs. For the
216-A-29 Ditch and 216-8-10 Ditch, Aitemauve 1 dees not comply Wlth ARARs

Alternative 2 generally does not comply with ARARs at the 216-A-29 D1tch and 21 6—S 10 Ditch
because it is not protective of the environment. However, for reasons:stated above, the
216-B-63 Trench-does comply with ARARs. This alternative does comply with all ARARs for '
the 216-S 10 Pond and its anaiegous site because the contammauon levels are below PRGs

Alternahve 3 eomphes with ARARs because it removes contamination to the PRGs. Worker
protection ARARs will not be exceeded

Alternative 4 comphes WIth ARARs by breaking exposﬁi'e pai:hways.

7.3 LONG—TERM EFFECTIVENESS AND
PERMANENCE

Altematlve 1 is eﬂ'ectlve n the Iong term for the 216-B 63 Trench sﬂ;e because contammants are
In addition, Altemailve 1 is effective in the long term for the 216-S-10 Pond and its analogous '
site because they bave no contamination above PRGs. Alternative 1 is not effective in the long
term for the 216-A-29 Ditch and 216-S-10 Ditch waste sites because contamination would be left
in place above PRGs.

Alternative 2 would be an effective and permanent remedial action in the long term for the
216-B-63 Trench, 216-S-10 Pond, and the analogous site. However, this alternative isnot
effective for the 216-A-29 Ditch and the 216-S-10 Ditch. Mobile contaminants at the
216-A-29 Ditch would adversely affect the groundwater. Also, héavy metal contaminants and
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poiychlorinated biphenyls at the 216-A-29 and 216-S- 10 Ditches Wouid adversely affect the
environment. . _

Alternative 3 would provide a high degree of effectiveness in the long term. With Alternative 3,
contaminant concentrations above the PRGs would be removed. The removed contaminated
material would be disposed of at the Environmental Restoraticn Disposal Famhty (ERDF)orata
commercially permitted facility.

Alternative 4 also provides a high degree of overall effectiveness in the long term for a majority
of the sites, because it addresses the potential pathways, groundwater, and biota. Several studies
at the Hanford Site have shown that contaminant transport through the vadose zone is linked to
the rate that water moves through the'vadose zone or the recharge rate. PNNL-14744, Recharge
Data Package for the 2005 Integrated Dispoml Facility Performance Assessment, indicates
recharge rates can vary from nearly zero in silt loam soil covered in sagebrush to more then

100 mm/yr (3 84 in/yr) in gravel—covered soil without vegetation. As shown in Appendix A,
some of the sites currently are gravei covered to sparsely covered with vegetation. As such, the
current recharge rate at thsse sites is expected to be closer to 100 mm/yr (3.94 infys).

Alternative 4 would be protective by breamng the exposure pathways _and reducing the
infiltration through the vadose zone. Long-ferm effectiveness depends on the désign and
maintenance of the cap and associated monitoring (e.g., cap performance, natural attenuation).
For those waste sites where deeper contamination is identified as exceeding groundwater
protection criteria, Alternative 4 would require additional monitoring (e.g., groundwater
protection); therefore, long-term restncmms would apply

7.4 REDUCTION IN TOXICITY, MOBILITY, OR
VOLUME THROUGH TREATMENT

The =iternatives do not include treatment and, therefore, do not reduce toxicity, mobility, or -
volume of the contaminants through treatment. All the alternatives incorporate natural
attenuation in the form of radiological decay and or chemical decomposition, which ulhmately
resuits in reduced toxicity and volume.

7.5 SH@RT—'E‘ERM EFFECTWEVESS

Alternative 1 would be effectwe in the short term at the 216-B-63 Trench and 216 8-10 Pond
and its analogous site because it does not involve any remedial actions. However, at the
216-A-29 Dijch and 216-8-10 Ditch sites, contaminants are in the biological active zone (active
rooting zoneand burrowing animal zone), and biota could be exposed to unacceptable
concem:mt}ons '

Alterpatives 2 and 4 would be more effective in the short term than Alternative 3 predominantly
because potential exposure to contaminated soil and fugitive dust would be greater in the short
term. Alternative 3 would generate contaminated soil and debris, which would create a potential
for short-term worker impacts during excavation and fransportation of the excavated materials.
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Worker risks for Alternative 3 are considered minimal due to the low concentrations of CQCs at
the 216~A-29 and 216-S-10 Ditch sites. There are no risk-related issues at the other sites.

7.6  IMPLEMENTABILITY
Alternative 1 would be easily implemented because no action is performed.

Aliernative 2 is currently in use for all of the waste sites. The waste sites are in a surveillance
and monitoring program and are posted with signs and/or the area is fenced. Access to the waste
sites also is controlled through Hanford Site access requirerents, an excavation permit program,
and a radiation work permit program. The addition of: momtonng wells or boreholes is easily
mplementable

Alternative 3 is implementable for sites with COCs above the PRGs. However, this alternative is
judged slightly more difficult than Alternative 4 because of the safety requirements associated
with the excavation, transportation, and disposal of contaminated soil and debris. Alternative 3
would involve excavation and segregation of solid waste, if found. Dzsposal of all the
contaminated soils at the ERDF would require apprommately 4,333.8 m’ (5,664 yds) of space,
which is available at the ERDF.

Alternative 4 is mplementable A barrier has been mplemented at the Hanford Szte other types
of barriers have been approved and implemented at other western arid sites and are
straightforward to construct and maintain. Facilities and infrastructure near waste sites could
influence the implementability of a surface barrier option at a particular site.

71 COST

The cost to implement the alternatives is presented in Chapter 6.0, Chapter 8.0, and Appendix D.
The following COMPArisons are generic in nature only to compare the relative costs of the
alternatives, Specific cost comparisons are in Chapter 6.0; Chapter 8.0, Tables 8-1 through 8-4;

and Appendxx D.

Alternative 1 has no cost associated with it and has no additional benefit to human health and the
environment over current risks. Alternative 2 generally does not protect human heaith and the
environment; however, Alternative 2 would have the lowest present-worth cost because it is
minimally invasive and does not include labor-intensive activities. Alternative 3 is cost effective
for this operable unit because the depth of excavation is relatively shallow {less than 3 m {10 f] .
below ground surface). Alternative 4 is more expensive than Alternative 3 because of the small
size of the barriers and additional fill material needed to contour the sites in comparison to the
shallow nature of the contamination.
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CHAPTER 8.0 TERMS

applicable or relevant and appropriate requirement

feasibility study

nstitutional control

maintain existing soil cover

monitored natural attenuation

operable unit

preliminary remediation goal

remedial action objective

record of decision

removal, treatment, and disposal
toxicity, mobility, or volume through treatment
treaiment, storage, and/or disposal (unif)
Washington Administrative Code
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8.0 CONCLUSIONS AND PATH FORWARD

This chapter summarizes the results of the feasibility study (FS) and presents the path forward
for the 200-C8-1 Operable Unit (CU) waste sites. This chapter also identifies the prefexred
alternatives for remedianon of the waste sites.

&1 FREASIBILITY STUDY SUMMARY

Four remedial altemanves were evaluated for the 200 CS-1 00U waste srtes These alternatives
are as follows:

= Alt@mauvel No Actmn

o Alternative 2 — Maintain Existing Soil Covex Momtorad Natural Aftenuation, and
Instifutional Controls

s Altsrnative 3 — Removal, Treatment, and Disposal
 Alternative 4 — Capping.

The alternatives ‘were evaluated against the Comprehensive Environmental Respouse,
Compensation, and Liability Act of 1980 (CERCLA) criteria, and then they were evaluated
against each other using the CERCLA criteria. Tables 8-1 through 8-5 show the preferred
remediation alternative for each representative site and associated analogous waste sites in the
200-CS-1 OU. These tables also provide summary justification for the preferred alternative
selection based Gﬁ the (ieta;led and comparanve analyses presented in Chapters 6.0 and 7.0 of
this FS.

8.1.1 216=&-29 Bitch Sl‘te S

The 216-A-29 Dmh exceeds ecologacaﬁ prelimmary remedlamon goals (PRG) in the upper part
of the ditch. The preferred alternative for this site is Alternative 3 — Removal, Treatment, and
Disposal, because this alternative is protective of human health, the environment, and workers; is
casily implementable; and is cost-effective. Table 8-1 provides 2 summary of the analysis of
alternatives suppomng the selection of the prexerred alternative for this waste site.

812 216-B-63 Trench Site
Based on existing data af the 216-B-63 Trench, contaminants are within the 95th upper
confidence level for direct human contact, greundwater protection, or ecological receptors.  As

such, the preferred alternative is the no-action alternative. Table 8-2 provides a summary of the
analysis of alternatives supporting the selection of the preferred alternative for this waste site.
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8.1.3 216-S-10 Ditch Site

The 216-8-10 Ditch exceeds the ecological PRGs in a portion of the ditch. Groundwater
protection is not required. The preferred alternative for this site is Alfernative 3 — Removal,
Treatment, and Disposal, because this altérnative is protective of the environment and workers, is
easily implementable, and is cost-effective. Table 8-3 provides a summary of the analysis of
alternatives supporting the selection of the preferred alternative for this waste site.

8.1.4 216-8-10 Pond and its Analogons Waste Sife "

Based on existing data at the 216-5S-10 Pond, no PRGs are exceeded at this waste site or its
analogous site (216-S-11 Pond). As such, the preferred altemative is the no-action alternative
with confirmatory sampling. Confirmatory sampling would be performed at the 216-S-11 Pond.
A data quality objectives document would gnide sample selection and location. Tables 8-4 and
8-5 provide a summary of the analysis of alternatives supporting the selection of the preferred
aItematives for this group of waste sites. ‘

82 PATHFORWARD

A proposed plan is being prepared to document the preferred alternatives for the 200-CS-1 QU
(DOE/RI~2005-64, Proposed Plan for the 200-CS-1 Chemical Sewer Group Operable Units).
The proposed plan details the closure options, and it documents which waste sites will be
remediated in accordance with the record of decision (ROD), developed followmg issuance of
the proposed plan.

Four waste s1tcs in the 200~CS 1 QU were evaluated in this FS, based on data reported in
DOE/RL-2004-17, Remedial Investigation Report for the 200-CS-1 Operable Unit.
DOE/RL-98-28, 200 Areas Remedial Investigation/Feasibility Study Implementation Plan —
Environmental Restoration Program, Section 2.5, defines this strategy as a means to streamline
remedial investigations and focus the CERCLA process to obtain a decision. Asidentified in
DOE/RL-98-28 Section , additional sampling phases conducted post-ROD are meant to augment
the remedial investigation data, confirm the altemative selection, support the design, and provide
information for final site closeout, as well as clean closure of the treatment, storage, and/or
disposal {TSD)unit soils as described in Appendix E. Confirmatory sampling is conducted to
confirm that the representative site model used to evaluate the analogous site is appropriate to the
site conditions and to confirm that the appropriate remedial alternative was selected. Design
sampling 1s conducted to obtain data necessary to design the remedial alternative and refine the
cost estimated for the FS. Verification sampling is conducted to verify that the remedial goals
have been mét by the implementation of the remedial alternative.

Table 8-6 presents the confirmatory, design, and verification sampling phases for each site. This
table illustrates the assumed data needs for each sampling phase for the representative sites and -
for analogous sites that are similar (or equal) to the representative sites (see Chapter 2.0 for
additional details). This table builds off the decision logic presented in Figure 2-12 and

Table 2-2 and provides a basis for initiating the data quality objectives process for the
confirmatory sampling and design sampling phases.
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Post-ROD sampling will be determined through data quality chjectives identification and a
sampling and analysis plan that will be developed to direct the sampling needed at the analogous
sites. This sampling will be used to confirm that the correct alternative has been selected and to
provide design data through a “plug-in” approach, as defined in the following sections.

Sites slated for no action will need verification sampling, depending on the amount, type, and
quality of data available to support the no-action decision. CERCLA operations and
mainterance sampling could inclade the monitoring of natural attenuation and performance
moenitoring of the cap.

8.2.1 Plug-in Approach of the 200-CS-1 Operable Unit
Waste Sites

The plug-in approachis a process that helps make remedial action decisions for additional waste
sites using existing CERCLA evaluations. In the future, the plug-in approach is proposed for
any similar waste sites already defined within the 200-CS-1 OU and for newly discovered waste
sites that have a similar conceptual site model to waste sites already addressed in this FS. The
plug-in approach will be used on the analogous sites considered in this FS aﬁer addmonal data
are collected in the confirmatory and design sampling phases.

The plug-in spproach benefits the goal of remediating waste sites within the OUs in conjunction
with the analogous site approach. The traditional CERCLA approach for remedy selection
would requirs the development of multiple proposed plans and RODs that, for similar sites,
would be nearly identical to the FSs, proposed plans, and RODs already deveioped and proven {o
be successful. The plug-in approach allows remedial actions to begin much more quickly at 2
waste site, without the need for redundant remedy selection processes.

The p}aug—iﬁ appmacii requires three main elements to establish its use 25 a cost-effective tool for
remediation.

o First, multiple sites must be identified that share common physical and contaminant
charactenshcs These charactenstacs are teferred to as the cenceptual site modtel

» Second, a remedial alternative; or standard remedy, must be established that has been
shown to be protectlve and cost—effectwe for sites that share the common conce}pmal site
madsl.

» Finally, sites sharing 2 common conceptual site model must be shown to require remedial
action due to contaminant concenirations that pose risk to human health and the
snvironment.

To use the plug-in approach for a waste site not evaluated in the FS, the site must fit the defined
conceptual model and must be shown to require remedial action. The site then can be “plugged
in” to the standard remedy. The following information describes how the plug-in approach is
proposed for remedy selection.



0o -3

10
11

i2
13

14
15

16
17
18
19
20
21

22
23
24
25
26
27

DOE/RL-2005-63 DRAFT A

8.2.1.1 Establishing therConceptuai' Site Model

Four conceptual site models have been defined based on the site characteristics contamed in the
FS. These characteristics include the following;

Type of contaminant inventory
Concentrations of contaminants in environmental media
Function of the waste site

Types of contaminated environmental media (soil) or material (¢.g., concrete, metal,
wood) :

Extent of contamination within the environment (i.e., the depth of discharge, the expected

‘contaminant distributions, and the potennal for hydrologm and contaminant impacts to

groundwater)

Based on the representanve sites evaluated in the FS, the followmg three conceptual site models
were developed:

Waste sites where no hazardous material was disposed at the waste site or where
contaminants dlsposed of currently meet the remedial action objectives (RAQ).

Waste sites where limited contamination exists at the waste sites, -an e}nstmg soil cover is
in place and of sufficient thickness to provide protechon, contaminants are expected to
meet the RAOs dunng the institutional control period (such as within 150 years), and
groundwater PRGs are not exceeded. Contaminated environmental media include soil,
solid waste, debris, and materials associated with the waste sites, such as timbers and

pipes.
Waste sites where contaminants exceed the RAOs and contamination is shallow,

low-volume, and can be cost effectnvely remedied through removal, treatment, and
disposal. Typically, these contaminants exceed the human health and ecological PRGs;

. however, groundwater PRGs are not exceeded at depths that make excavation
_ jmpracticable. Contaminated environmenta] media include soil, solid waste, debris, and

materials associated with the waste sites, such as timbers and vent pipes.
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8.2.1.2 Esﬁablishment of the Standard Remedy

The standard remedhes based on the 200-C8-1 OU waste sites, have been defined on the basis of
the conceptual models presentsd by the representative waste sites, as well as the alternative
evalnations conducted for all waste sites. As such, three standard remedies are identified for
potential plug-in sites. These remedies are hi ghhghted below along with their requn'ed
charactenstics

o Alternative 1: No Action has been defined as a standard remedy for waste sites whose
conceptual site model indicates that no hazardous materials were dlsposed of at the waste
site or that contammmts dlmosed of cu:xrently meet the RAOs.

a Alteruative 2: Maintain Existing Scil Cover, Monitored Natural A.ttematien, and
Engtitutional Controls has been defined as the standard remedy for waste sites whose
concepinal site model indicates that limited contamination exists at the waste sites, an
existing soil cover is in place and of sufficient thickness to provide protection,
contaminants are expected 1o meet the RAOs during the institutional control period (such
as within 500 years), and groundwater PRGs are not exceeded. Contaminated -
environmental media are simiiar to the media at the waste sites included in this FS.
These media include soil, solid waste, debris, and matmais associated with the waste
sites, such as timbers and pipes.

s Aiﬁermﬂve 3: Removal, Treatment, and’ Dlsposai has been deﬁned as the standard
remedy for waste sites whose conceptnal site model indicates that contaminants exceed
the R AOs and that contamination is shaliow; low-volume, and can be cost effectively
remedied through the removal, treatment, and disposal of contaminated media.
Typically, these contaminants exceed the human health and ecological PRGs.
Contaminated environmental media are similar to the media at the waste sites included in
this FS. These media include soil, solid waste, debns and materials assoclated W‘.!.Tlih the

waste sites, such as tzmbers and pipes.

8.2.1.3 Esmhhshmg the Need for Remedial Actmn

Waste sites that share a common conceptual site model will “plug-in” to the standard remedy if
they are determined to require remedial action due to a risk to human health and the environment
{(based en the defined RAOs and associated PRGs, as defiried previously). ‘Some of the wasie
sites m the 200-C8-1 OU likely will require confirmatory sampling to validate the conceptual
sits model and the identified preferred remedy. The preferred remedy will be implemented =
following confirmation of the conceptual site model. Should the confirmatory sampling indicate
variations in the defined conceptual site model, this plug-in approach will be used ¢ define the
approprizie remedy. ‘

83 CLOSURE OF RCRA TREATWNT s
STORAGE, AND/OR DISPOSAL UNITS

The RCRA TSD units within the 200-CS-1 OU include the 21 6-A-29 Ditch, the
216-B-63 Trench, and the 216-58-10 Pond and Ditch (two waste sites are combined into cne TSD
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unit). These TSD units will undergo closure following the requirements of the Hanford Federal
Facility Agreement and Consent Order (Ecology et al. 1989) (Tri-Party Agreement); .
'WA7890008967, Hanford Facility Resource Conservation and Recovery Act Permit, ;. and
Washmgton Admm:stratzve Code (WAC) 173-303—6 10, “Dangerous Waste Regulatlons ”
“Closure and Pest-Closure ” Characterization sampling of these TSD units occurred, during the
remedial investi gation, in conjunction with the CERCLA temedial action for the 200-C5-1 OU. -

Tri-Party Agrcemcnt Mllestone M-20-39 requires submittal of the 216-S-10 Pond and Ditch
closure plan by March 31, 2006. Closure plans for the 216-B-63 Trench and the 216-A-29 Ditch
were originally submitted in 1995 in accordance. with Tr:—Party Agreemem Milestone M-20-36.
The two 1995 closure plans are being superseded with the March 2006 submittal. The closure
plans for 216-B-63 Trench-and 216-S-10 Pond and Ditch TSD units will be submitted separately
because soils and structures can be clean closed as is without any need to coordinate remedial
activities with the 200-CS-1-OU. The closure plan for the 216-A-29 Ditch is contained in
Appendix E of this PS because closure is dependent on 200-CS-1 OU remedial activities. Public
review and approval of the 216-A-29 Ditch closure plan is.anticipated to-occur concurrently with
the review of the Feasibility Stady. Public review and approval for the 216-B-63 Trench and -
216-S-10 Pond and Ditch closure plans can occur separately from the Feasibility Study or can
also occur concurrently, if appropriate. The Hanford Famhty RCRA Permit modification process
will be determined based on the timing of the public review and approval process with when the
TSD units will be incorporated into the Hanford Facility RCRA Permit. RCRA/CERCLA
integration of closure plan activities with the 200-CS-1 OU rcmedmi actionsis only nccded for
the 216-A-29 '.Dltch closm'e plan. SE s o _

The proposed closure strategy for each of thcse TSD umts is as follows

* 216-A-29 D;tch Based on analytlcal data obtamed dunng the remedial mvestlgatlon and
review of Hanford Environmental Information System (HEIS) data, all elements of this unit (soil
and groundwater) are expected to qualify for clean closure in accordance. with WAC
173-303-610(2) after rernediation of the soils. A plan for clean closure of this unit is provided in
Appendix E. ‘A RCRA final status groundwater momumng plan-will not be required for this
urmit.

s - 216-B-63 Trench. Based on analyucal data obtamed'dunng the remedial investigation
and review of HEIS data, all elements of this unit (soils, structures, and groundwater) qualify for
clean ¢losure in accordance with WAC 173-303-610(2) without further physical closure
activities. ‘A.plan for clean closure of this unit is provided in DOB/RL-2006-11, Hanford
Facility Dangerous Waste Closure Plan for 216-B-63 Trenck A RCRA final status groundwater

" monitoring plan will not be required for this unit.

. 216-5-10 Pond and Ditch. Based on analytical data obtained during the remedial
investigation, this soils for this unit qualify for clean closure in accordance with

WAC 173-303-610(2) without further physical closure activities. Based'on review of HEIS data,
the groundwater associated with this TSD unit does not meet the clean closure levels and will
require post closure monitoring. A plan for clean closure of the soils associated with this unit is
provided in DOE/RL-2006-12, Hanford Facility Dangerous Waste Closure/Postclosure Plan for
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provided in DOB/RL-2006-12, Hanford Facility Dangerous Waste Closure/Postclosure Plan for
the 216-5-10 Pond and Ditch.” ARCRA final status groundwater-monitoring plan has been
prepared separately from the closure plan.

8.4 . PUBLIC INVOLVEMENT IN THE PLUG-IN
APPROACH

To ensure that the public is involved in the application of the plug-in approach, the

U.S. Department of Energy, U.S. Environmental Protection Agency, and Washington State
Department of Ecology will publish explanations of significant differences at the following
points in the plug-in process:

«  When newly discovered waste sites are proven through analysis to be above remediation
goals and can plug in to the standard remedy

e When conﬁrmatory sampling identified for the waste sites discussed herein indicates
veriations in the defined conceptual site model such that the preferred remedy is no
longer protective.
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amended.

WAC 173-303-610, “Dangerous Waste Regulations,” “Closure and Post-Closure,” Washington

Administrative Code, as amended, Washington State Department of Ecology, Olympia,
Washington.

8-8



DOE/RL-2005-63 DRAFT A

Table 8-1. Preferred Alternative for the Representative Site 216-A-29 Ditch.

RES

Representative Site 216-A-29 Ditch

Threshold Criteria

Overall protection O O

Compliance with ARARs | O

Balancing Criteria

Long-term effectiveness < <

Reduction in TMV < <

Short-term effectiveness < <

Implementability <o <

Cost (in thousands)
Capital costs $0 $35,400 $3,587,527
Non-discounted costs $0 $4,031,232 | $25,954,293
Total present worth $0 $868,340 $9,488,213

NOTE: The choice of the preferred alternative is based on information at the writing of this feasibility study. The preferred
alternative may be revised based on future characterization efforts at the analogous sites.

[0 = No, does not meet criterion.

@ = High: best satisfies evaluation guidelines.
® = Moderate: satisfies evaluation guidelines.
© = Low: least satisfies evaluation guidelines.

applicable or relevant and appropriate requirement.
maintain existing soil cover.

monitored natural attenuation.

removal, treatment, and disposal.

S5
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Tle -2. Pref Alteative for the Representative Site 216-B-63 Trench.

Representative Site 216-B-63 Trench
Threshold Criteria
Overall protection N/A N/A N/A
Compliance with ARARs N/A N/A - N/A
Balancing Criteria
Long-term effectiveness N/A N/A N/A
Reduction in TMV N/A N/A N/A
Short-term effectiveness N/A N/A N/A
Implementability N/A N/A N/A
Cost (in thousands)
Capital costs N/A N/A N/A
Non-discounted costs N/A N/A N/A
Total present worth N/A N/A N/A

NOTE: The choice of the preferred alternative is based on information at the writing of this feasibility study. The preferred
alternative may be revised based on future characterization efforts at the analogous sites.

H = Indicates the preferred alternative (see Note).
1 = Yes, meets criterion.

[0 = No, does not meet criterion.

@ = High: bestsatisfies evaluation guidelines.
& = Moderate: satisfies evaluation guidelines.
¢ = Low: least satisfies evaluation guidelines.

ARAR = applicable or relevant and appropriate requirement.
IC = institutional controls.

MESC = maintain existing soil cover.

MNA = monitored natural attenuation.

N/A = notapplicable.

RTD = removal, treatment, and disposal.
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Table 8-3. Preferred Alternative for the Representative Site 216-S-10 Ditch.

Representative Site 216-S-10 Ditch
Threshold Criteria

Overall protection
Compliance with ARARs
Balancing Criteria
Long-term effectiveness
Reduction in TMV
Short-term effectiveness
Implementability
Cost (in thousands)
Capital costs 50 $35,400 $1,647,518
Non-discounted costs $0 $4,077,514 $8,456,185
Total present worth $0 $876,538 | $3,573,574
NOTE: The choice of the preferred alternative is based on information at the writing of this feasibility study. The preferred alternative
may be revised based on future characterization efforts at the analogous sites.

Indicates the preferred alternative (see Note).
Yes, meets criterion.

No, does not meet criterion.

High: best satisfies evaluation guidelines.
Moderate: satisfies evaluation guidelines.

O
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applicable or relevant and appropriate requirement.
institutional controls.

maintain existing soil cover.

monitored natural attenuation.

removal, treatment, and disposal.
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Table 8-4. Preferred Alternative for the Representative Site 216-10-Pond and Analogous
Waste Sites.

- a

S
Representative Site 216-S-10-Pond
Threshold Criteria
Overall protection N/A N/A N/A
Compliance with ARARs N/A N/A N/A
Balancing Criteria
Long-term effectiveness N/A N/A N/A
Reduction in TMV N/A N/A N/A
Short-term effectiveness N/A N/A N/A
Implementability i N/A N/A N/A
Cost (in thousands) .
Capital costs N/A N/A N/A
Non-discounted costs o N/A N/A N/A
Total present worth A | Na N/A N/A

NOTE: The choice of the preferred alternative is based on information at the writing of this feasibility study. The preferred alternative
may be revised based on future characterization efforts at the analogous sites.

Indicates the preferred alternative (see Note).
Yes, meets criterion.

No, does not meet criterion.

High: best satisfies evaluation guidelines.
Moderate: satisfies evaluation guidelines.

¢ = Low: least satisfies evaluation guidelines.

Lo Juiayi]

ARAR = applicable or relevant and appropriate requirement.
IC = institutional controls.

MESC = maintain existing soil cover.

MNA = monitored natural attenuation.

N/A = notapplicable.

RTD = removal, treatment, and disposal.
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Table 8-5. Preferred Alternative for the Representative Site 216-11 Pond.

A r"g, ek it
Lttt W S
b e

Representative Site 216-S-11 Pond

‘Threshold Criteria
Overall protection N/A N/A NA
Compliance with ARARs N/A N/A NA
Balancing Criteria
Long-term effectiveness N/A N/A N/A
Reduction in TMV N/A N/A N/A
Short-term effectiveness N/A N/A N/A
Implementability N/A N/A N/A
Cost (in thousands)
Capital costs / N/A N/A N/A
Non-discounted costs  NA | NA N/A N/A
Total present worth . NA | NA N/A N/A

NOTE: The choice of the preferred alternative is based on information at the writing of this feasibility study. The preferred alternative
may be revised based on future characterization efforts at the analogous sites.

Indicates the preferred alternative (see Note).
Yes, meets criterion.

No, does not meet criterion.

High: best satisfies evaluation guidelines.
Moderate: satisfies evaluation guidelines.
Low: least satisfies evaluation guidelines.

CCe0ER
EEEEN

ARAR = applicable or relevant and appropriate requirement.
o = institutional controls.

MESC = maintain existing soil cover.

MNA = monitored natural attenuation.

N/A = notapplicable.

RTD = removal, treatment, and disposal.
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216-B-63 Trench
216-S-10 Pond
216-S-11 Pond
Alternative 3 — Removal, Treatment, and Disposal
216-A-29 Ditch ,
216-5-10 Ditch L] @ [
PRG = preliminary remediation goal.
@® = proposed post-record of decision sampling.
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WAC 173- 340~749 “Unrestricted Land Use Soil Cleanup Standards,” Washington _
Administrative Code, as amended, Wasmngton State Departmem of Ecoiogy, Olympla
Washington. :

WAC 173-340—'745 “‘Soil Cleanup Standards for Industrial Properties,” Washington
- Administrative Code, as amended, Washington State Department of Ecoiogy, OIympia
Washington.

WAC 173-340-745(5), “Soil Cleanup Standards for Industrial Properties,” “Method C Industrial
Soil Cleanup Levels,” Washingtor Administrative Code, as amended, Washington State
Dcpartmem of Ecology, Olympia, Washmgton

WAC 1753- 340 745(5)(E:>)(111)(A), “Soil Cleanup Standards for Indnstrial Properties,” “Method C
Industrial Soil Cleanup Levels,” “Standard Method C Industrial Soil Cleanup Levels,”
“Human Health Protection,” “Ground Water Protection,” Washington Administrative -
Code, as amended, Washington State Department of Ecology, Olympia, Washington.

WAC 173-340-745(7), “Soil Cleanup Standards for Industrial Properties,” “Point of
Compliance,” Washington Administrative Code, as amended, Was%ungton State
Depamnen‘t of Ecology, Olympla, Washmgton

WAC 173»-340—?4" “Deriving Soil Concentrations for Grmmd Water: Protecmn, Wash ingion
Administrative Code, as amended, Washingfon State Department of Ecology, Olymgpia,
Washington.

WAC 173-340-747(3)(e), “Deriving Soil Concentrations for Ground Water Protection,”
“Overview of Methods,” “Alternative Fate and Transport Models,” Washington
Administrative Code, as amended, Washington State Department of Ecology, Olympia,

Washington.

WAC 173-340-747(8), “Denvmg Seil Concentrations for Ground Water Protection,”
“Alternative Fate and Transport Models,” Washington Administrative Code, as amended
Washington State Department of Ecology, Olympia, Washington.

?

WAC 173-340-900, “Tables,” Washington Administrative Code, as amended, Washington State
Department of Ecology, Olympia, Washington.
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WAC 173-340-7490, “Terrestrial Ecological Evaluation Procedures,” Washington
Administrative Code, as amended, Washington State Department of Ecology, Oiympia,
‘Washington.

WAC 173-340-7492, “Simplified Terrestrial Ecological Evaluation Procedures,” Washington
Administrative Code, as amended, Washington State Department of Ecology, Olympia,
Washmgton,

WAC 173- 340—7493 “Slte-Specxﬁc Terrestnal Ecological Evaluatlon Procedures,” Washington
Administrative Code, as amended, Washmgton State Department of Ecology, Olympla,
Washmgton

WAC 246-290 “Department of Hea.lth,” “Pubhc Water Supphes,” Washmgton Admzmstmtzve
Code, as amended Washmgton State Department of' Health, Olympm, Washington.

WHC-EP-0342, 1990, Addendum 2, PIB{EX Plant Chemical Sewer Sb‘eam-Specgfic Repori,
Westinghouse Hanford Company, Richland, Washington.

WHC-EP-0342, 1990, Addendum 6, B Plant Chemical Sewer Stream-Specific .Repor.t
- Westinghouse Hanford Company, Richland, Washmgton

WHC—EP—0342 1990, Addendum 9, S Plant Wasrewater Sn‘eam-Speczﬁc Report Westmghouse
' Hanford Company, Rlchland, Washlngton

WHC SD-EN-AP-OSl 1990 Interun—Statm Groundwater Quality Assessment Progmm Pilan for
the 216-4-29 Ditch, Rev. 0-A, Westinghouse Hanford Company, Richland, Washington.

WMP-17755, 2003, 200-CS-1-Operable Unit Field Summary Report for Fzscal Year 2003,
Rev. 0, Fluor Hanford, Inc., Richland, Washington. '

WNHP, 1998, Washingion Rare Plant Species by County, Washington Natural Heritage
Program, availabie at http://www.wa.gov/dnr/htdocs/fr/nhp/plantco.himl#benton .
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Figure A-1. 216-A-29 Ditch.
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Figure A-2. 216-B-63 Trench.
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Figure A-3. 216-8-10 Ditch and 216-S-10 Pond.
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Figure A-4. 216-S-11 Pond.
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APPENDIX B
POTENTIAL APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS

B1.0 POTENTIAL APPLICABLE OR RELEVANT
AND APPROPRIATE REQUIREMENTS

This appendix identifies and evaluates potential applicable or relevant and appropriate
requirements {ARAR) for waste site remediation in the 200-CS-1 Operable Unit (OU}. The
potential ARARs identified in this document have been used to form the basis for the levels to
which contaminates must be remediated to protect human health and the environment.: The
Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA)
provides for the identification of to-be-considered (TBC) nonpromulgated advisories, criteria,
guidance, or proposed standards that may be consulted to interpret ARAR to-be-determined
remediation goals when ARARs do not exist or are insufficient. Independent of the TBC and
ARARs identification process at the Hanford Site, the requirements of U.S. Department of
Energy (DOE) orders must be met.

Because the waste sites-in the ZGG-CS-I. OU will be remediated under a CERCLA decision
document, remedial and corrective actions at the sites will be required to meet ARARs. This
appendix identifies and evaluates potential ARARs for these sites. Final ARARs for remediation
will be established in the record of decision. In many cases, the ARARSs form the basis for the
preliminary remediation goals to which contaminants must be remediatec to protect human -
health and the environment. In other cases, the ARARs define or restrict how specific remedial
measures can be implemented.

The ARARs identification process is based on CERCLA gmdance (EPA/S40!G—891’006

CERCLA Compliance with Other Laws Manual: Interim Final and EPA/540/G-85/004,
Guidance for Conducting Remedial Investigations and Feasibility Studies under CERCLA,
{(Interim Final), OSWER 9355.3-01). Section 121 of CERCLA, as amended, requires, in part,
that any applicable or relevant and appropriate standard, reqmrement criterion, or limitation
promulgated under any Federal esvironmental law, or any more strin gcnt state requirement
promulgated pursuant to a state environmental statute, be met (or 2 waiver justified) for any
hazardous substance, pollutant, or contaminant that will remain on 31te after completion of
remedial action.

Under this process, potential ARARs are classified into one of three cate gories:
chemical-specific, location-specific, or action-specific. These categories are defined as foliows.

o Chemical-specific requirements are usually health- or risk-based numerical values or

methodologies that, when applied to site-specific conditions, result in the establishment
of public and worker safety levels and site cleanixp levels.
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« Location-specific requirements are restrictions placed on the concentration of dangerous
substances or the conduct of activities solely because they occur in specxai geographic
areas. _

s Action-specific requirements are usually technology- or activity-based requirements or
limitations triggered by the remedial actions performed at the site.

When requirements in each of these categories are identified, a determination must be made as to
whether those requirements are ARARs. A requirement is applicable if the specific terms or
jurisdictional prerequisites of the law or regulations directly address the circumstances at a site.
If not applicable, a reqmrement may nevertheless be nelevant and appropnate if

problems ot mtuatlons regulawd by the requuement and (2) _the requlrement s use is well smted
to the site. Only the substantive requirements (e.g., use of control/containment equipment,
compliance with numerical standards) associated with ARARs apply to CERCLA onsite
activities. ARARSs associated with administrative requirements, such-as permitting, are not
applicable to CERCLA onsite activities (CERCLA, Section 121[e][1]). In general, this
CERCLA permitting exemption will be extended to all remedial and corrective action activities
conducted at the 200-CS-1 OU, with the exception of the Resource Conservation and Recovery
Act of 1976 (RCRA) units, whxch will be incorporated into WA7 890(}08967 Hanford Faczizty
RCRA Permit.

TBC information is nonpromulgated advisoties ot gmdance issued by Federal or state :
governments that is not legally binding and does not have the status of potential ARARs. -In
some circumstances, TBCs will be considered along with ARARs in determining the remedial
action necessary for protection of human health and the environment. The TBCs complement
the ARARs in determining protectiveness at a site or implementation of certain actions. For
example, because soil cleanup standards do not exist for all contaminants, health advisories,
which would be TBCs, may be helpful in deﬁmng appropriate. remedlal action goals

BL1 WAIVERSFROM APPLICABLE OR
RELEVANT AND APPROPRIATE
REQUIREMENTS

The U.S. Environmental Protection Agency (EPA) may waive ARARs and sélect aremedial
action that does not attain the same level of site cleanup as that identified by the ARARs. '
Section 121 of the Superfund Amendments and Reauthorization Act of 1986 identifies six
circumstances in which the EPA may waive ARARs for onsite remedial actions. The six
circumstances are as follows: '

o The -fcinedial action selected is only a part of a total remedial action (such as an interim
action), and the final remedy will attain the ARAR upon its completion

« Compliance with the ARAR will result in a greater risk to human health and the
environment than alternative options

« Compliance with the ARAR is technically impracticable from an engineering perspective
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o An alternative remedial action will attain an equivalent standard of performance through
the use of another method or approach

o The ARAR is a state requirement that the state has not consistently applied (or
demonstraied the intent to apply consistently) in similar circumstances

o Inthe case of Section 104 (Superfund-financed remedial actions), compliance with the
ARAR will not provide a balance between protecting human heaith and the environment
and the availability of Superfund money for response at other facilities.

B1.2 POTENTIAL ARARS APPLICABLE TO REMEDIAL ACTIONS FOR WASTE
SITES IN THE 200-CS-1 OPERABLE UNITS

Potential Federal and state ARARs are presented in Tables B-1 and B-2, respectively. The
chemicai-specific ARARSs likely to be most relevant to remediation of the 200-CS-1 OU are

_ elements of the Washington State regulations that implement Washington Administrative Code
(WAC) 173-340, “Model Toxics Control Act — Cleanup,” specifically associated with
developing risk-based concentrations for cleanup (WAC 173-34G-745, “Soil Cleanup Standards

" for Industrial Properties”). The requirements of WAC 173-340-745 risk-based concentrations
help establish soil cleanup standards for nonradioactive and radioactive contaminants at waste
sites. The several Federal and state air emission standards are likely to be importantin =~ -
identifying air emission limits and control requirements for any remedial actions that produce air
emissions. RCRA land-disposal restrictions will be mpoﬁant standards during the management -
of wastes generated during remedial actions.

No location-specific ARARs have been identified for the waste sites considered in this
feasibility study. ' '

Action-specific ARARs that could be pertinent to remediation are state solid and dangerous
waste regulamons (for management of characterization and remediation wastes and performance
standards for waste left in place), Azomic Energy Act of 1954 regulations (for performance
standards for radicactive waste sites), and Federal and state regulations related to air emissions.

B2.0 REFERENCES
40 CPR 61, “National Emission Standards for Hazardous Air Polluytants,” Title 40, Code bf
Federal Regulations, Part 61, as amended. '
40 CFR 61, Subpart H, “National Emission Standards for Emissions of Radionuclides Other than

Radon from Department of Energy Facilities,” Title 40, Code of Federal Regulaﬂmns
Part 61, as amended.
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40 CER 141, “National Primary Drinking Water Regulations,” T1tle 40, Code of Federal
Regulations, Part 141, as amended.

40 CFR 268, “Land Disposal Restrictions,” Title 40, Code of Federal Regulatzons, Part 268, as
amended.

40 CFR 761, “Polychorinated Bipheryls (PCBs) Manufacturing, Processing, Distribution in
Commerce, and Use Prohibitions,” Title 40, Code of Federal Regulatwns Part 761, as
amended. :

_ Atomlc Energy Act of I 954, 42 USC 2011 et seq.

Comprehensive Envzronmental Response Compensatzon, and Lmbzlzty A.ct of 1980,
42 USC 9601, et seq.

EPA/540/G-85/004, 1988 Gmdance for: Conductmg Remedial Investigations and F easzbd;ty
Studies under CERCLA, ‘(Interim Final), OSWER: 9355.3-01, Office of Solid Waste and
Emergency Response, U S Envzronmental Protection. Agency, Washington, D.C. .

EPA!540/G~891006 1988, CERCIA Complmnce with Other Laws Manual: Interim F inal,
Us. Enwronmental Protection Agency, Wasmngton DC _

Resource Conservazwn and Recovery Act of I 976 42 USC 69{)1 et seq.
Superfund Amendments and Reauthorization Act of .1 986, 42 USC 103,_et_ seq.

WA7890008967, 1994, Hanford Facility RCRA Permit, ‘Washington State Deparhnent of
Ecology, Olympia, Washington.

WAC 173-160, “Minimum Standards for Construction and Maintenance of Wells,” Washmgton
Administrative. Code, as amended, Wastungton State Dcpartment of Ecology, Olympla

Washington. o
WAC 173-303, “Dangerous Waste Regulations,” Washington Administrative Code, as amended,
Washington State Department of Ecology, Olympia, Washington.

WAC 173-304, “Minimum Functional Standards for Solid Waste Handling,” Washington
Administrative Code, as amended, Washington State Department of Ecology, Olympia,

Washington.

WAC 173-340, “Model Toxics Control Act -- Cleanup,” Washington Administrative Code, as
amendcd Wasiﬁngmn State Department of Ecology, Olympia, Washington.

WAC 173—350 “Solid Waste Handhng Standards,” Washmgron Administrative Code, as
amended, Washington State Department of Ecology, Olympia, ‘Washington.
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WAC 173-400, “General Regulations for Air Pollution Sources,” Washington Administrative
Code, as amended, Washington State Department of Ecology, Olympia, Washington.

WAC 173-480, “Ambient Air Quality Standards and Emission Limits for Radionuclides,”
Washington Administrative Code, as amended, Washington State Department of Ecology,

Clympia, Washington.

B-5



DOE/RL-2005-63 DRAFT A

Table B-1. Identification of Potential Federal Applicable or Relé\}ant:and'Appropriate

e P

"National Primary Drinking Water Regulations,” 40 CFR 141

Requirements and to be Considered for the Remedial Action Sites. (2 Pages)
i ai e

“Maximum
Contaminant Levels for
Organic Contaminants,”
40 CFR 141.61

ARAR

Establishes MCLs that are drinking water
criteria designed to protect human heatth
from the potential adverse effects of organic
contarpinants in drinking water. '

The groundwater in the 200-CS-1 OU is not
currently used for drinking water.
However, 200 Area groundwater is
hydranlically connected to the Columbia
River (which is used for drinking water).
Remedial alternatives must that ensure
migration of contaminants from the waste
sites do not canse degradation at the point
of compliance; therefore, the substantive
requirements in 40 CFR 141.61 for organic
constitnents are relevant and appropriate.

“Maximum
Contaminant Levels for
Inorganic
Contaminants,”

40 CFR 141.62

Establishes MCLs that are drinking water
criteria designed to protect human health
from the potential adverse effects of

inorganic contaminants in drinking water.

The groundwater in the 200-CS-1 OU is not
currently used for drinking water.
However, 200 Area groundwater is
hydrautically connected to the Columbia
River (which is used for drinking water).
Remedial alternatives must ensure that
migration of contaminants from the waste
sites do not canse degradation at the point
of compliance; therefore, the substantive
requirements in 40 CFR 141.62 for
inorganic constituents are relevant and

appropriate.

“Maximum
Contaminant Levels for
Radionuclides,”

40 CFR 141.66

Establishes MCLs that are drinking water
criteria designed to protect human health
from the potential adverse effects of
radionuclides in drinking water.

The groundwater in the 200-CS-1 OU is not
currently used for drinking water.

However, 200 Area groundwater is
hydranlically connected to the Columbia
River (which is used for drinking water),
Remnedial alternatives must ensure that
migration of contaminants from the waste
sites do not cause degradation at the point
of compliance; therefore, the snbstantive -
requirements in 40 CFR 141.65 for

radionuclides are relevant and appropriate.

“Polycherinated Biphenyls (PCBs) Manufacturing, Processing, Distribution in Commerce, and Use Prohibitions,” 40 CFR 761

“Applicability,”

| Specific Subsections:
40 CFR 761.50(b3(1)
40 CFR 761.50(b)(2)
40 CFR 761.50(b)(3)
40 CFR 761.50(b)(4)
40 CFR 761.50(b)(7)
40 CFR 761.50(c)

ARAR

These regulations establish standards for the
storage apd disposal of PCB wastes.

The substanfive requirements of these
tegulations are potentially applicable or
relevant and appropriate to the storage and
disposal of PCR Hquids, items, remediation
waste, and bulk product waste at >50 p/m.
The specific subsections identified from
40 CFR 761.50(b) reference the specific
sections for the management of PCB waste
type. The disposal requirements for
radicactive PCB waste are addressed in

40 CFR 761.50(b)(7).
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Teble B-1. Identification of Potential Federal Applicable or Relevant and Appropriate

Reguirements and to be Considere

“Nation&uﬂ Exmission Standards for Hazardous Air Poliutants,” 40 CFR 61

d for the Remedial Action Sites. (2 Pages) .

Requires that emissions of radionuclides to

buffer zones surrounding threatened or
endzngered species, mitigation measures
must be taken to proiect the resource.

“Standard,” ARAR “The substantive requirements of this
40 CFR 61.52 the ambient air from U.S. Department of standard are potentiaily applicable to
Energy facilities shall not exceed amounts remedial action activities in the 200-CS-1
that would cause any member of the public | OU, such as excavation of contaminated
to receive in any year an sffective dose sofls and the operation of air quality
eguivalent of 10 mrem/yr. management equipment in support of
remediation activities, which may resuit in
the release of radicactive particulates to
porestricted areas. As a result,
requirements fimiting emissions potentially
apply. This is a risk-based standard for
protecting human health and the
environment.
“Emission Monitoring ARAR | Establishes the methods for monitoring The substantive requirements of this
gnd Test Procedures,” emissions rates from existing point sources. | standard are potentially applicable because
40 CFR 61.93 . ernissions of radionuclides to the ambient
2ir may resnit from remediation actvities
performed in the 208-CS-1 OU, or from
related use of temporary sources sach as air
guality management equipment in support
. of remediation activities.
“Archaeslogical and ARAR |Requires that remedial actions 2t 200-CS-1 | Archeological and historic sites have been
Historic Preservation O1J waste sties do ot canse the loss of any | identified within the 200 Areas, therefors
Act of 1976" archacological or historic data. This act the substantive requirements of this act are
not require protection of the actual waste site | these sites.
or facitity.
“Mational Historic ARAR | Requires federal agencies to consider the Chultural and historic sites have been
Preservation Act of impagcts of their undertaking on cultural identified within the 200 Areas, and
1966,” properties throngh identification, evaluation | thersfore the substantive requirements of
. and mitigation processes, and consultation | this act are applicable o actions that might
iggj SC 470, Section with interested parties. . disturb these types of sites.
“Mative American ARAR 1 Establishes federal agency responsibility for | Substantive requirements of this act are
Graves Protection and discovery of humen remains, associated and | applicable if remains and sacred objects are
Repamistion Act,” unassecisted funerary chjects, sacred objects | found during remediation and will require
25 USC 3001, et seq. and items of cultural pattimony. Native Amsncan Tribal consultation in the
event of discovery.
“Endangered Species ARAR | Prohibits actions by federal agencies that are | Substantive requirements of this act are
Act of 1973” iikely 2o jeopardize the contirued existence | applicable if thregtened or endangered
16 USC 1521 et seq, of listed specieg or result in the destruction | species are identified in areas where
subsection 16 USC or adverse modification or critical habitat. If | remedial actions will occur.
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Table B-1. Identification of Potential Federal Applicable or Relevant and Appropriate
Reqmrements and to be Considered for tha Remedxal Action Sltes. (2 Pages}

' Regulations pursuam to.the Resource Conservarwn and Recovery Actof 1 976 and unpiemented thmugh WAC 173
| “Dangerons Waste Regulations” {see Table B-2), -

40 CFR 61, “National Emission Standards for Hazardous Air Pollutants
40 CFR 141, “National Primary Drinking Water Reguiations.”
40 CFR 761, “Polychorinated B:phenyls (PCBs) Manufacturing, Processmg, Bistribution in Commerce, and Use

Prohibitions.”
Resource Consemnon and Recovery Act of 1976, 42 USC 6901, et seq.

ARAR = applicable or reievam and appropriate reqm:ement. p/m = parts per million.

CFR = Code of Federal Regulations, PCE = polychlorinated biphenyl.

MCL = maximum contaminant level. TBC = to be considered.

OU = opersbleumit - WAC = Washington Administrative Code.
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Table B-2. Identification of Potential State Applicable and Relevant or Appropriate

“Dangerous Wasie Regulations,” WAC 173-303

Requirements and to be Considered for the Remedial Action Sites. (6 Pages)

“Identifying Solid Waste,”
WAC 173-303-016

ARAR

Identifies those materials that are and
are not solid wastes.

Substantive requirements of these
reguiztions are potentially applicable
because these define how to determine
which materials are subject to the
designation regulations. Specifically,
materials that are generated for
removal from the CERCLA site during
the remedial action would be subject to
the procedures for identification of
solid waste to ensure proper
management.

“Recycling Processes Invaiving
Solid Waste,” '
WAC 173-303-017

Identifies materials that ave and are not
solid wastes when recycled.

Substantive requirements of these
regulations are potentiaily applicable-
becanse these define how to determine
which materials are sabject to the
designation regulations. Specifically,
materials that are generated for
removal from the CERCLA site during
the remedial action would be subject to
the procedures for identification of
solid waste to ensure proper
management.

“Designation of Dangerous
Waste,” _
WAC 173-303-070

Establishes the method for determining
whether 2 solid waste is, orisnot, a
dangerous wasts or an extremely
hazardous wasts.

Substantive requirements of these
regulations are potentizlly applicable to
materials encountered during the
remedial action. Specifically, solid
wasts that is generated for removal
from the CERCLA site during this
remedial action would be subject to the |
dangerous waste designation
procedurss fo ensure Preper
management.

“Excluded Categories of
Waste,”
WAC 173-303-071

[ Describes those categories of wastes
that are excluded from the
requirements of WAC 173-303
(excluding WAC 173-303-050).

The conditions of this requirement are
applicabie to remedial actions in the
200-CS-1 OU should wastes identified

“1in WAC 173-303-071 be encountered.

“Conditonal Bxclusion of
Special Wastes,” .
WAC 173-303-073

ARAR

Establishes the conditional exclusion
and the management requirements of
special wastes, as defined in

WAC 173-303-040.

Substantive requiremenis of these
regulations are potentially applicable to
materials encountered during the
remedial acon. Specificaily, the
substantive standards for management
of special waste are applicable to the

| interim management of certain waste
: thay will be generated during the

remedial action.
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Table B-2. Identification of Potential State Applicable and Relevant or Appropriate

“Requirerents for Umversal
Waste,” .
WAC 173-303-077 -

| Identifies thcse wastes exempted from

Requlrements and to be Con31dered for the Remedxal Actlon Sxtes (6 Pages) _

regulation under WAC 173-303-140
and WAC 173-303-170 through
173-303-9907 (excluding .

WAC 173-303-960). These wastes are
subject to regulation under

WAC 173-303-573.

: Substantwe reqmremems of these

reguiations are potentialty appliceble to
materials encountered during the
remedial action. Specifically, the
substantive standards for management
of universai waste are applicable to the
interim management of certain waste

thar will be generated during Lhe
remedial action.
“Recycled, Reclaimed, and ARAR  |These regulations define the Substantive requirements of these
Recovered Wastes,” requirements for the recycling of regulations are potentially applicable to
WAC 173-303-120 materials that are solid and dangerous | Certain materials that might be
Specific Subsections: waste. Specifically, encountered during the remedial
. WAC 173-303-120(3) provides for the {action. Recyciable imateridls that are
WAC 173-303-120(3 management of certain recyclable exempt from regulation as dangerons
WAC 173-303-120(5) - materials, including spent refrigerants, | waste and that are not otherwise '
: antifreeze, and lead-acid batteries, subject to CERCLA as hazardous
substances ¢an be recycled and/or
WAC 173-303-120(5) provides for the | conditionally excluded from certain
recycling of used oil. dangerous waste requirements.
“Land Disposal Restrictions,” ARAR | This regulation establishes state The substantive requirements of this
WAC 173-303-130(4) ' " {standards for land disposal of regulation are potentially applicable to
dangerous waste and incorporates by | materials encountered during the
. |reference, Federal land disposal remedial action. Specifically,
restrictions of 40 CFR 268 that are dangerousimized waste that'is -
applicable to solid waste that. generaied and removed from the
desipnates as dangerous or mixed CERCLA site during the remedial
waste in accordance with - . action for offsite (as defined by
WAC 173-303-070(3). CERCLA) land disposal would be
subject to the identification of
applicable land disposal restrictions at
the point of generation of the waste.
The actual offsite treatrnent of such
waste would not be ARAR to this
1 reredial-action, but would instead be.
'subject to all applicable laws and..
o . _ _ regulations,
“Requirements for Generators of| ARAR | Establishes the requirernents for Substantive requirements of these
Dangerous Waste,” dangerous waste generators. | reguiations are potentially applicable to
WAC 173-303-170 ' C materials encountered during the -

remedial action. Specificaily, the-
substantive standards for management
of dangerous/mixed waste are
applicabie to the imterim management
of certain waste that will be generated
during the remedial action. For
purposes of this remedial action,
WAC 173-303-170(3) includes the
substantive provisions of
WAC 173-303-200 by reference.
WAC 173-303-200 further includes
certain substantive standards from
WAC 173-303-630 and -640 by
reference.
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Table B-2. Identification of Potential State Applicable and Relevant or Appropriate

Requirements and to be Considered for the Remedial Action Sites. (6 Pages)

“Closure and post-closure,”
WAC 173-303-610

ARAR | Establishes the closure performance

standards for RCRA TSD umits.

These requirements are applicable 1o
the closure of RCRA TSD onits in the
U, 216-A-29 Ditch, 216-B-63
Trench, 216-5-10 Ditch, and 216-3-10
Pond.

“Model Toxics Control Act -- Cleanup,” WAC 173-340

“Soil Cleanup Standards for
Industrial Properties,”
WAC 173-340-745(5)b)

ARAR

Identifies the methods used to identify
risk-based concentrations and their use
in the selection of a cleanup action.
Cleanup and remediation levels are
based on protection of human health
and the environmext, the location of
the site, and other regnlations that
apply to the site. The standard
specifies cleanup goals that implement
the strictest Federal or state cleanup
criteria. o

The state-established risk-based
concentrations for soils and protection
of groundwater ate potentially relevant
and appropriate to the 200-CS-1 OU |
waste site remedial actions, because no
Federal standard exists.

“Minimum Functional Standards for Solid Waste Handling,” WAC 173-304

“On-Site Containerized Storage,
Coliection and Transportation
Standards for Solid Waste,”
WAC 173-304-200(2)

ARAR

Establishes the requirements for the
onsite storage of solid wastes that are
not radioactive or dangerous wastes.

| materials encountered during the

requirements of this standard.

Substantive requirements of these
regulations are potentially applicable to |

remedial action. Specifically,
nondangerous, nonradioactive solid
wastes {ie., hazardous substances that
are cnly reguiated as solid waste) that
will be containerized for removal from
the CERCLA site would be managed
on site according to the substattive

“Solid Waste Handling Standards.” WAC 173-350

“Omn-Site Storage, Collection
and Transportation Standards,”
WAC 173-350-300

ARAR

Establishes the requirements for the
temporary siorage of sclid waste ina
containeron site and the collecting and
transporting of the solid waste.

| The substantive requirements of this

i remediation waste sites. Compliance

rewly promulgated rule are potentially
relevant and appropriate to the onsite
collection and temporary storage of
solid wastes at the 200-CS-1 QU

with this regulation is being
impiemented in phases for existing
facilities. . : S
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Table B-2. Identification of Potential State Applicable and Relevant or Appropriate

Requlrements and to be Considered for the Remedial Actmn Sites. (6 Pagcs)

“Minimum Standards for Constmcuon and Mairitenance of We]ls,” WAC 173-160

The substantive requirernents of this
regulation are potentially applicable to
actions that include construction of

wells used for groundwater extraction,

monitoring, or injection of treated
groundwalter or wastes. The'
requirements of WAC173-160-161
through 173-160-381 (exclnding
173-160-211, 173-160-251,
173-160-261, 173-160-361,
173-160-400, 173-160-420,
173-160-430, 173-160-440,
173-160-450, and 173-160-460) are
applicable to gromdwater well
construction, monitoring, or injection
of treated groundwater o wastes in the

200-CW-5, 200-CW-2, 200-CW-4, and

200-3C-1 OUs.:

WAC 173-160-161 "ARAR  |Identifies well planning and
_ construction requirements.
WAC 173-160-171 ARAR.  [Identifies the reqmrements for locating
a well
WAC 173-160-181 ARAR ' | Identifies the requirements for
preserving natural barriers to
groundwater movement between
WAC 173-160-191 ARAR | identifies the design and construction
: L requitements for completing wells,
WAC 173-160-201 ARAR |Identifies the casing and liner
| requirements for water supply wells.
WAC 173-160-221 ARAR |ideniifies the reqmremepts for sealing
WAC 173-160-231 -ARAR |Kdentifies the reqmnements for surface -
' '_ s _ seals of water wells.
WAC 173-160-241 . ARAR Identifies the requirements for
: R o formation sealing,
WAC 173-160-271 ARAR  |Identifies the special sealing standards
. S for driven wells, jetted wells, and .
-dewatering wells,
WAC 173-160-281 ARAR [Identifies the construction standards for
' ; artificial gravel-packed wells.
WAC 173-160-291 ARAR ' | Identifies the standards for the upper
: terminal of water wells.
WAC 173-160-301 .ARAR Idenb.ﬁesthequmemﬂms for
e . - |temporary capping. -
WAC 173-160-311 . ARAR |Kentifiesthe reqmrements for well
: . s tagging,
WAC 173-160-321 'ARAR | Identifies the standards for testing a
_ : well.
WAC 173-160-331 “ARAR | Kentifies the method for keeping
equipment and the water well free of
WAC 173-160-341 ARAR | [dentifies the method for ensuring the
quality of the well water.
WAC 173-160-351 ARAR |Identifies the standards for the
instaliation of a purnp.
WAC 173-160-371 ARAR | Identifies the standard for chemical
conditipning.
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Table B-2. Identification of Potential State Applicable and Relevant or Appropriate

WAC 173-160-381

Regquirements and to be Considered for the Remedial Action Sites. (6 Pages)

ARAR |Identifies the standard for
decommissioning a well.

WAC 173-160-400 ARAR |Identifies the minimum standards for
resource protection wells and
geotechnical soil borings.

WAC 173-160-420 ARAR |Identifies the general construciion
requirerpents for rescurce protection
wells.

WAC 173-160-430 ARAR Identifies the minimnm casing
stardards.

WAC 175-160-440 ARAR |Identifies the equipment cleaning
standards.

WAC 173-160-450 ARAR  |Identifies the wel sealing

' requirements.

WAC 173-160-460 ARAR |Identifies the decommissioning process

for resource protection wells.

“General Reguiations for Air Pollution Sources,” WAC 173-400

“General Standards for
Madmum Emissions,”
WAC [73-400-040

ARAR

Establiishes the general emission
standards for emission units. Emission
standards identified in cther chapters
for specific emission units will take
precedence over the general emission
standards of this section.

"The substantive requirements of this
standard are potentially relevant and
appropriate ¢o remedial actions
performed at the site that could resuit
in the emnission of criteria pollutants
(i-e., fugitive dust). Substantive
stemdards established for the control
and prevention of air poliution under
this zeguiation are copsidered to be
relevant and appropriate to remedial
actions that may be proposed at a site,

“Ambient Air Quality Standards and Emdssion

Limits for Radiomickides,” WAC 173480

“Emission Monitoring and
Compliance Proceduses,”
WAC 173-430-070

TBC

Requires that radionuclide emissions
shali be determired by calculating the
dose to members of the public at the
point of maximnm annual air
concentration in an unrestricted area
where any member of the public may
be.

The substantive requirements of this
standard are applicable to remedial -
actions conducted in the 200-CS-1 OU,
because excavation of contaminated
soil may emit radionuclides to
unrestricted areas.

40 CFR 268, “Land Disposal Restrictions.”
Comprehensive Environmental Response, Compensation, and Liability Act of 1980, 42 USC 9601, et seg.
Respurce Conservation and Recovery Act of 1975, 42 USC 6901, et seq.
WAL 173-160, “Minimum Standards for Construction and Maintenance of Wells.”
WAC 173-303, “Dangerous Waste Regulations.” _

WAC 173-304, “Minimum Functional Standards for Solid Waste Handling.”
WAC 173-340, “Model Toxics Control Act -- Cleanup.”

WAC 173-350, “Sclid Waste Handling Standerds.”

WAC 173-400, “General Regulations for Air Pollution Sources.”

WAC 173-480, “Ambient Air Quality Standards snd Emission Limits for Radionuclides.”
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Table B-2. Identification of Potential State Applicable and Relevant or Appropriate
Reguirements and to be Considered for the Remedial Action Sites. (6 Pages)

ARAR applicable or relevant and appropriate DU operable unit. :
requirement. RCRA = Resource Conservation and Recovery Act of 1976,
CERCLA = Comprehensive Environmental Response, =~ TBC = to be considered.
Compensation, and Liability Act of 1980. WAC = Washington Administrative Code.
CFR = Code of Federal Regulations. '
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APPENDIX C
NATIVE AMERICAN EXPOSURE SCENARIO RISK ASSESSMENT

C1.0 INTRODUCTION

This appendix provides the results of the hypothetical Native American Scenario Risk
Assessment (NARA) for four representative sites in the 200-CS-1 Area: the 216-A-29 Ditch,
216-B-63 Trench, 216-S-10 Ditch, and 216-S-10 Pond. The human health risk assessment
described in this appendix addresses pathways associated chemical and radionuclide
contamination found within the shallow zone soil {0 to 4.6 m [0 to 15 fi] below ground surface
[bgs]. '

This risk assessment was performed to evaluate the potential for risk to human health under
conditions described in Harris 2004, “Exposure Scenario for CTUIR Traditional Subsistence .
Lifeways.” The results are used, in part, to help assess whether remedial action may need further
evaluation and to focus the feasibility study (FS). The assessment draws from information
presented previously in the FS, particularly Chapter 2.0, where a summary of the remedial
investigation baseline risk assessment and a description of the extended risk assessment are
found. '

Introduction to the Hypothetical Native American Traditional Subsistence Lifeways

- Scenario

The U.8. Department of Energy (DOE) remains committed to considering Tribal exposure
scenarios for conducting the risk assessments necessary to evaluate whether Hanford Site
cleanup alternatives are protective of human health and the environment (Roberson 2002,
“Hazard Categorization of EM Inactive Waste Sites as Less Than Hazard Category 3”). The
DOE, U.S. Environmental Protection Agency (EPA), and Washington State Department of -
Ecology (Tri-Parties) have interacted with the stakeholder Tribes over the past several years to
obtain their input on developing a Native American exposure scenario or scenarios, including
key parameters for the Central Plateau risk assessment models.

The Tribes were involved in the risk assessment framework workshops during the summer of
2002, and in October 2002, they were asked to provide written suggestions on specific risk
assessment parameters {exposure assumptions) for Tribal-use scenarios (DOE-RCA-2002-0584,
2002a, Letter [no title; topic: Tribal Input on the Comprehensive Environmental Response,
Compensation, and Liability Act of 1980 (CERCLA) Risk Assessment], to Richard Gay,
Confederated Tribes of the Umatilla Indian Reservation, from the Tri-Party Agreement
signatories; DOE-RCA-2002-0584, 2002b, Letter [no title; topic: Tribal Input on CERCLA Risk
Assessment], to Russell Fim, Confederated Tribes and Bands of the Yakama Nation, from the
Tri-Party Agreement signatories; DOE-RCA-2002-0584, 2002¢, Letter [no title; topic: Tribal
Input on CERCLA Risk Assessment], to Patrick Sobotta, Nez Perce Tribe, from the Tri-Party
Agreement signatories). This request culminated in a workshop in December 2002 that included
the Tri-Parties and representatives from the Confederated Tribes of the Umatilla Indian

C-1
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Reservation, the Confederated Tribes and Bands of the Yakama Nation, and the Nez Perce Tribe.
The Yakamas ané the Nez Perce participated in the workshop but believed they needed
zdditional time to provide input. The Umatillas asked that the information from DOE/RL~91-45,
Hanford Site Baseline Risk Assessment Methodology, and Harris and Harper 1997, “A Native
American Exposure Scenario,” be used to calculate risk estimates for a Native American
subsistence scenario. The information from this study was used fo estimate potential risks to a
Native American from radiological constituents.

The Native American subsistence scenario proposed in Harris and Harper (1997) represents a
“typical” Native American culture that incorporates the use of the entire Celumbia Basir for
food, water, and shelter.

The Herris and Harper 1997 scenario has been revised, based on additional work by

Harris (2004), and it is now referred to as the Native American Traditional Subsistence Lifeways
scenario. Harris’ revision has resulted in a more concisely structured age stratification including
description of infant (ages 0 to 2 years), child {ages 2 to 6 years), youth (zges 7 to 16), adult
worker (ages 17 to 55 years), and elder (ages 56 to 70 years) activities. Harris (2004} also
provides updated consumption expesure factors that emerge from distinguishing between a
fish-focused diet (applicable for Hanford Reach areas near the Columbia River) and 2
garne-focused diet (applicable to locations that do not rely on consumption from the river). Tn
this risk agsessment, the game-focused diet is used because the Central Plateau, where the
200-CS-1 Operabie Unit (OU) sites are located, is in the dry upland land portion of the Hanford
Site; nearly 5 miles from the Columbia River. Additionally, as discussed later, the conceptual
site model (CSM) indicates that constituents in the soils at the 200-CS-1 OU sites will not affect
the river.

This hypothetical scenario was evaluaiad to provzd;e a basis of comparison (assuming
umrestricted land use) to the site-specific scenario (e.g., industrial) and the hy‘petheﬂcal intruder
scenario previously described in Chapter 2.0 of the FS. Considerable uncertainty is associated
with applying the Native American Traditional Subsistence Lifeways exposure assumptions to
each waste site, because applying these assumptions likely overestimates the dose, risk, and
hazard index associated with each waste site.

Risk Assessment Organization

This Native American Tra&i_ﬁonal Subsistence Lifeways risk assessment consists df the
following compopents:

s An Introduction (this sec_:f:ion)'that discusses the NARA framework and orients the
reader to the report.

» Development of the CSM, which identifies the pathways by which human exposures
could occur is discussed in Chapter C2.0.

« Exposure factors, toxicity data and other method issues including the contact rate,
frequency, and duration factors used to guantify exposure are presented in Chapter C3.0.
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Risk assessments for each Representattve Site are presented in Chapters C4.0
through C4.4.

Risk assessment uncertainties are discussed in Chapter C5.0.

A ].istittg:of references used in Appendix Cis provided in Chapter C6.0.

C2.0 CONCEPTUAL SIT E MODEL

The CSM, illustrated in Figure C-1, identifies the means by which receptors on the 200-CS-1 OU
waste sites could be exposed to chemicals in environmental media. The CSM addresses
exposures that could result under from potential future Traditional Subsistence Lifeways uses for-
the sites and the surrounding areas. The CSM prowdes a current understanding of the sources of
contamination, physical setting, and current and future land use, and identifies potentially
complete human exposure pathways for the study areas. Information generated during the RI/FS
process has been incorporated into this CSM to help identify potential exposure scenarios, Key
features of the CSM mclude the following;

So11 contanunatton existing within the 0'to 4.6 mi (0 to 15 f), resultmg from surface
deposttton is the pnnclpal source of contanunatton for all pathways

The deep-zone groundwater is n_ot accessible to Tribal'members. This is due to its
significant depth, typically about 270 fi, beneath the surface. This fact eliminates
domestic use of groundwater and the application of contaminated groundwater for sweat

Todge use of as potentlal exposure pathways

o - The CSM ﬂiustrates that, conceptualiy, the deep groundwater could dtscharge to the

Columbia River. However, the river is on-the-order-of 5 miles from the Central Plateau

* where the four sites are located. This gives tise to two lrnportant risk’ assessment '

findings.

1. The pathway from soils at the sifes to fish in the Columbia River is, for practical
_purposes incomplete. Migration of soil contaminants from the vadose zone to the
deep groundwater has been largely been discounted as a viable transport pathway
in the RI/FS. Moreover, even if migration of soil contaminants from the vadose
. zone to the deep groundwater were a viable pathway, contaminant concentrations
in the surface water would be so low that they would not accumulate in the edible
tissues of fish in the River. This is because of significant reduction in
concentration that would come about from initially mixing in the deep
groundwater, followed by additional concentration reduction from saturated zone
adjective migration over 5 miles, and further mixing upon dlscha.rge into the
Columbia River. . :
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2. Future Tribal members residing on the Central Plateau are not likely to obtain a
- principal portion of their protein intake from consumption of fish obtained from
the Columbiz River.

o Future Tribal members participate in a subsistence lifestyle described by Harris and
Harper (1997) and Hazris (2004) as “hunting, fishing, and gathering activities.” Tribal
member consume (1) plants that grow in the shallow soils and (2) local game that also
consume plants growing in the soil as which also consume contaminated soils while
grazing. The Traditional Subsistence Lifeways scenario is not an agricultural
arrangement like the Intruder scenaric discussed in Chapter 2.0 of the FS. The two
scenarios are similar in that they both employ food chain pathways as the important
exposure features. However, the Traditional Subsistence Lifeways scenario is stmilar to
a “living of the land” situation whereby significant portions of the Tribal member’s diet
are fulfilled by consumption of native plants and game.

Readers will note that Figure C-1 is a modification and expansion of Figure 2-23, Intruder
Scenario Conceptual Site Model and Garden, in the FS. The significant differences between two
CSM:s are as follows. First, there is no garden employing drill cuttings mixed with clean soils
for plant anchorage in the Traditional Subsistence Lifeways scenario. Rather, native plants grow
in the unadulterated, though contaminated soils. Second, the Traditional Subsistence Lifeways
scenario includes a simplified game-based food chain model incorporating consumption of
native animals that graze and forage in the affected soils. The Traditional Subsistence Lifeways
scenario also includes an infant consumption of breast milk as described by Harris and

Harper (1997) and Harris (2004).

Complete paﬂlways, those wxﬂh an X in the Potential Receptor box, will be evaluated.

C3.0 EXPOSURE ASSUMPTIONS, TOXICITY FACTORS, AND METHODS

Seenario Overview

Exposure zssumptions for the Traditional Subsistence Lifeways scenaric were obtained from
Harris and Harper (1997) and modified to:.conform to Harris (2004). Harris and Harper (1997)
suggested that 2 traditional Tribal member would lead a moderately active lifestyle, spending

180 days/yr conducting various subsistence activities {e.g., hunting, fishing, and gathering}, and
spending the full year consuming materials obtained through these activities. For the purposes:of
this assessment, it is assumed that a Tribal member spends 365 days/yr near the representative
sites (Han-is 2004). This conservative simplification will tend to overstats the risk. However,

the assumption parallels the intent of EPA guidance to 1dent1fy reasonable maximum exposure
conditions to provide an upper bound hazard assessment ( ) :

C-4
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* The scenario assumes that a Tribal member is residing within the boundaries.of the specific

200-CS-1 QU site and he/she obtains all of histher daily caloric need from consuming plant
intake and game consumption from local plants and animals. Key features of this scenario
include the followmg

»  Direct contact outdoors with dust that ongmated as contaminated soils, mcludmg
inciderital ingestion, inhalation, and dermal contact from day-to- day 11v1ng, including
huntmg and foragmg ,

¢ Secondm contact. mdoors with dust that ongmated as soils, mciudmg add1t10nal _
mc1denta1 mgestlon, mhaiatlon, and dermal contact

. Consumpt:on of vegetables and fruits that grow in the contammaxed soils

e Consumption of game that grazes and feeds on vegeta’uon that grows in the contaminated
50ils . . .

o Trradiation from radioﬁucﬁdés inthesoil
» Exposure occurs 365 days/yr for 70 years.
Additional Exposure Conditions |

For purposes of evaluating the impacts of the intruder scenario, it is assumed that after 150 years,
Tribal members could obtain access to the area. The scenario assumes no significant attenuation
of nonradionuclides; however, natural decay of radionuclides is assumed to occur over the
150-year period. No attenuation of decay is assumed for the nonradionuclide contaminants of
potential concern (COPC).

The scenario-is intentionally conservative and may. not actually be plausible. For example, 1t
may not be possible for the lands in the Central Plateau to produce and sustain sufficient native
fruits and vegetables, and game to support 2500 per day calorie adult specified by Hams (2004).

Exposure factors used to characterize the scenario are presented in Table C-l. As md;cated, with
one exception {infant exposure to milk), Tribal member exposure is modeled:as a hybrid of a
small child-adult receptor, occasionally referred to as the child-to-adult receptor, As indicated in
Table C-1, exposure factors were taken directly from Harris (2004) and Harris and

Harper (2004). Age durations for the different segments of life stages were taken from

Harris (2004).. These were augmented with typical bodyweight values from -
EPA/600/P-95/002B, Exposure Factor Handbook, Volume I, General Factors, to arrive at the
Age/Body Weight Weighted -Average exposure factors.

In addition to the human éxposur@ factors, several chemical-speciﬁc variablés.are necessary to-
compute exposures; they are shown in Table C-2.



s I

[
M2 00 A N

il
12
13
14
15
16

17
18
19
26
21

22
23
24
25
26
27
28
29

30
31

32
33

DOE/RL-2005-63 DRAFT A

Contaminants of Potential Concern and Exposure Point Concenirations

Nonradionuclide COPCs were identified as those constituents that were assessed in the intruder
risk assessrent(s) found in Chapter 2.0 of the FS. Readers will recall that COPCs for the
intruder risk assessment used background considerations and conservative residential exposure
values for screening.

To focus the radiological assessment on the important radionuclides, & screening step, designed
to identify the radiormclides posing the greatest dose potential, was used. The screening step
used maximum concentrations from the top O to 15 fi soils interval from each site as inputs into
the RESidual RADioactivity dose mode! (RESRAD). The dose output was viewed for the
150-year interval. Radionuclides that contributed less than 1 percent to the total dose were
excluded from further analysis. The screcning resuits are presented in Table C-3. For those
radionuclides that were retained, 95th upper confidence level (95%UCL) exposure point
concentrations (EPC) were computed using EPA’s PROUCL statistical program in accordance
with EPA guidance (EPA 2002, Calculating Upper Confidence Limits for Exposure Point
Concentrations at Hazardous Waste Sites, OSWER 9285.6-10). Additional discussion of the
method for computing 95%UCL concentrations can be found in Chapter 2.0 of the FS.

Toxicity information (cancer slope factors and reference doses) tabulated in Table C-4 were
obtained from the Cleanup Levels and Risk Calculations (CLARC) Web site (Ecology 2003,
Cleanup Levels and Risk Calculations (CLARC) Database,
hittps://fortress.wa.gov/ecy/clarc/CLARCHome.aspx .). As indicated in Table C4, the
provisional chronic reference dose (RfD) for sulfate was developed in Chapter 2.0 of the FS.

All radiological COPCs were evaluated under the hypothetical Traditional Subsistence Lifeways
exposure scenario using RESRAD version 6.3 (ANL 2004, RESRAD for Windows).
Nonradmlogmal COPCs were evaluated using a simplified exposure paradigm patiemed after
EPA/540/1-89/002, Risk Assessment Guidance for Superfund (RAGS), Volume I -- Human .
Health Evaluation Manual, (Part A) Interim Final, OSWER 9285.7-01A and
EPA/S30-D-98-001A, Human Health Risk Assessment Protocol for Hazardous Waste
Combustion Facilities. All scenarios were evaluated assuming the absence of clean cover and a
contaminated zone ranging from 0 m to 4.6 m (0 to 15 ft).

4.0 SUMMARY OF DOSE AND RISK ESTIMATES FOR
NONRADIOLOGICAL AND RADIOLOGICAL CONSTITUENTS

Tables C-5 through C-10 summarize the dose and risk estimates for the Native American
Traditional Lifeways Subsistence scenario for the four 200-CS-1 OU representative waste sites.
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For comparison, risk and dose estimates are discussed relative to the following exposure times,
which are based on the results of risk framework workshops as documented in the Tri-Parties’
response fo the Hanford Advisory Board (Klein et al. 2002, “Consensus Advice #132: Exposure
Scenarios Task Force on the 200 Area”), as amendcd '

= 50 years is the estimated time that the DOE will have an onsite presence.
o 150 years is the estimated time that institution controls are assumed effective.

o Dose estimates are prowded for the exposure time when the target dose 11m1t of
15 mrem/yr is achieved.'

+  Excess lifetime 'cancer risk (ELCR) is compared to the 1E-6 to 1E~4 risk management
range identified in the NCP (EPA 1990). '

« Hazard Indexes (HI) are compared to the unity benchmark, 1.0, also identified in the
- NCP (1990). |

The nonradiological risk assessment assumes that site conditions are at steady state and that there
is no attenmation or decay of COPC concentrations. In essence, the nonradxologxcal is equivalent
to a time interval “0” years assessment.

C4.1 216-A-29 DITCH

As shown in Table C-5, the maximum estimated total Tribal member radiological dose at the
216-A-29 Ditch is 225 mrem/yr and the maximum ELCR is 3E-3 at year 0 (i.e., 2005). This

dose exceeds the 15 mrem/y target and the ELCR under this exposure scenario is above the

target 1E-6 o 1E-4 risk management range at all simulation times. The primary contributors to
total dose and risk are Cs-137 a.nd Pu-239; the chief pathways are plant consumpﬁcn, the ground,
and the soﬂ '

Inspection of Table C—6 indicates that the maximum nom‘adzolo gical ELCR f@r the child to aduit
Tribal member is 1E-1; the maximum hazard quotient (FIQ) is 1B4. The ELCR exceeds 1E<6 to
1E-4 risk management range. Additionally, the HQ is also well above the benchmark HQ of 1.0.
The polycyclic aromatic hydrocarbons (PAH) benzo(a)anthracene and chrysene are the major
ELCR contributors; the HQ is dominated by Aroclor 1254. Consumpmon of game is the
dominant pathway for exposure to nonrafimnuchde consntuents

Table C-6 also indicates that the maximum nonradiological ELCR for the infant breast milk
consumption 8E-2 and the maximum HQ is 3E8. The ELCR exceeds 1E-6 to 1E-4 risk range
management range.and the HQ is well above the benchmark HQ of 1.0. Once again,

! For the purposes of this risk assessment, the radiation dose limit is 15 mrem/yr (EPA/540/R-99/006, Radiation Risk
Assessment At CERCLA Sites: O & A, Directive $200.4-31P). This dose limit was developed for menibers of the
public who are unknowingly exposed to radiation,

c-7
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benzo(a)anthracene and chrysene are the major ELCR contributors; the HQ is dammated by
Aroclor 1254. Maternal consumptiion of game is the dommant pathway.

As indicated in the note section of Table C-6, these risk and. HQS are dnven by isclated
detections of congpicuously elevated maximum concentrations that are not representative of site
conditions (discussed in the FS, Chapter 2.0). Additionally, the food chain and infant mitkk
consumption models are conserva,nve \,onsequenﬂy, esnmated ELCRs and HQs are likely to be
overestimated. - .

C42 216-B-63 TRENCH

Table C-7. reveals the estlmatec'i maximum total Tn'bal member radiclogical dose at the
216-B-63 Trench site is 88 mrem/yr and the maximum ELCR is 2B-3 at year 0 (i.e., 2005). This
maximum dose exceeds the 15 mrem/y target and the ELCR under this exposure scenario at this
tirne interval is above the target 1E-6 to 1E~4 risk range. However, as the Sr-90 decays, the dose
drops significantly and is below the 15 mrem/yr target ai all times after year 150. Similarly, after
year 150, the ELCR is 1E-4, which is within the 1E-6 to 1E-4 risk management range. The

imary contributors to total dose and risk are Sr-80 and Th-230. Consumption of plants is the
pmmpal exposure pathways.

There are no nonradiological COPCS assocmteci w1th the 216-B—63 T rench site.

C43 7216-5-10 DITCH

As shown in Table C-8, the maximum estimated total Tribal member radiclogical dose at the -
216-8-10 Ditch is 14 mrem/yr and the maximum ELCR is 3E-4 at year 0 (i.e., 2005). This
maximum dose does not exceed the 15 mrem/y target; however, the ELCR under this exposure
scenario is just above the target 15-6 1o 1B-4 risk range. management range. Notably, as.the
Cs-137 decays, by simulation year 50, the ELCR comes down to 1E-4 and it continues to -

diminish to 3E-6 by the year 1000. Thus, afier year 50, the BLCR is within the 15-6 t0 1E-4risk

management range. The primary contributors to total dose and risk are Cs-137 and Pu-239;"ﬁ16
chief exposure pathways are the ground and plant consumptmn

Examination of Table C-9 points out that the maximum nomadmloglca} ELCR fm’ the. chﬂd to
adult Tribal member is 1E-1: the maximum HQ is 583; The ELCR: exceeds 1E-6 to 1E-4 rsk
range mnagemen* range and the HQ is well above the benchmark HQ of 1:0. ‘Once again; the
PAHs benzo(a)anthracene, benzo{a)pyrens, and chrysene are the major ELCR contributors and
the HQ is dominated by Aroclor 1254. Consumption of game is the dominant pathwayfor
exposure to zwnra.dmnuchdc ccnstltuents

Table C-9 aiso indicates that the maximum nonradiological ELCR for the mfant breast milk
consumption SE-1 and the maximum HQ is 1E8. The ELCR exceeds 1E-6 to 1E-4 risk range
menagement range and the HQ is well above the benchmark HQ of 1. 0. As noted above,
benzo(g)anthracene, benzo(a}pyrene, and chrysene are the major ELCR contributors; the HQ is
dominated by Arocior 1254. Maternal consumption of game is the dommant paﬁbway

C-8
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Once again, the estimated ELCR and HO are likely to be overestimated. The note section of
Table C-9, indicates that these risk and HQs are driven by isolated maximum detections and that
the food chain and infant milk consumption models are conservative.

C4.4 216-8-10 POND

Review of Table C-10 reveals the estimated maximum total Tribal member radiological dose at
the 216-S-10-Pond site is 11 mrem/yr and the maximum ELCR is 2E-4 at year 0 (i.e., 2005).
This maximum dose exceeds the 15 mrem/y-target and the ELCR under this exposure scenario is
just above the target 1E-6 to 1E-4 risk range. As the short-lived radionuclides decay, the dose
and risk both drop of precipitously, such that at all times after year 1, all risk are within the 1E-6
to 1E-4 risk management range. The primary contributors to total dose and risk are Sr-90, C-14,
Cs-137, Pu-239, and Th-230 in the later snnulauon yeas. Consumpuon of plants is the pnnc1pal
exposure pathway '

There are no nonradmlog}cal COPCs assoc1ated wrth the 216-S 10 Pond sﬁe

C5.0 UNCERTAINTY ANALYSIS

Several sources of uncertainty affect the overall estimates of ELCR and no carcinogenic hazards
as presented in this human health risk assessment. :

Uncertainty Assoclated with Sampling and Analys1s

Uncertainties. assoclated with sampling and analysis include the mherent variability (standard _
error) in the analysis, representativeness of the samples, sampling errors, and heterogeneity of
the sample matrix. While the quality assurance/quality control program used in conducting the -
sampling and analysis reduces errors, it cannot eliminate ali errors assomated with. samplmg and
analysis. - _

Uncertainty Associated with Exposure Assessment

Future soil EPCs were assumed to be equal to emstmg soil, con.centratlons Thls assumpmon does
not account for fate and transport processes likely to occur in the future. For example, ignoring
the fact that contaminant soil concentrations will decrease as contaminant mass migrates into the
vadose zone will tend to overesnmate future soil exposure nsks

Tn addition, existing soil concentrations are based on biased sampling results. These results were
collected at a limited number of points on each release site, and the sampling may or may not
have produced results that are truly representative of the average contaminant concentrations at .
each site. In the case of nonradiological COPCs, maximum concentration of PAHsand
Aroclor 1254 were used, even though the bulk of the data suggests that the overall EPC would be T
much lower. Risk calculations may be overestimated as a result of the limited amount of "
sampling that was available. -
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The estimation of exposure requires many assumiptions to describe potential exposure situations.
Uncertainties exist regarding the likelihood of exposure, frequency of contact with contaminated
media, the concentration of contaminants at exposure points, and the time period of exposure.
These tend to simplify and approximate actual waste site conditions. In general, these
assumptions are intended to be conservative and yield an overestimate of the true risk or hazard.

The RESRAD model was used to evaluate the potential for unacceptable radiation dose impacts
at a given waste site. The input parameter values that were used in this mode] are uncertain,
because the future is uncertain and modeling is based on many exposure assumptions. This
paramster uncertainty may cause risk to be over- or underestimated at a given waste site. All of
the uncertainities discussed in this section might cause errors in dose estimates in the same way
they may cause errors in risk estimates.

Similarly, the model used to evaluate nomadza]logzcal COPCs is a simplified sprea.dshcet
calculation using common algorithms from EPA/540/1-89/002 and EPA/530-D-98-001A. These
screeming-level equations cannot capture and express the dynamic conditions of a comphcaicd
exposure situation such as that of the Traditional Lifeways Subsistence scenario.

Uncertainty Asscciated with Toxicity Assessmeznt

‘The toxicological database also was 2 source of uncertanty' The EPA has outlined some of the

sources of uncertainty in BPA/540/1-85/002. These sotirces may include or result from the
extrapolation from high to low doses and from animals to humans; the species, gender, age, and
strain différences in a toxin’s uptake, metabohsm organ distribution, and target site
susceptibility; and the human population’s variability with respect to diet, environment, activity
patterns, and cultural factors.

Uncertainty Associated with Risk Characterization

In the risk characterization, the assumption was made that the total risk of developing cancer
from exposure to site contaminants is the sum of the risk attributed to each individual.
contaminant. Likewise, the potential for the development of noncancerous adverse effects is the
sum of the HQs estimated for exposure to each individual contaminant. This approach, in
accordance with EPA guidance, did not account for the possibility that constituents act
synergistically or antagomistically.

C-10
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Figure C-1. Game-Based Native American Traditional Subsistence Lifeways Conceptual Site Model and Garden.
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Figure C-2. Model for Estimating Chemical Concentrations in Breast Milk.*

where

C Chenmical in breast milk, per mg/L of milk fat, ME/L =

m*h*f
0.693*

C is the chemical concentration in the portion of breast milk, mg/L.,

m = gverage maternial intake (i.e., exposure dose), mg/kg-day

h = the maternal biolegical half-life of the chemical, days

fi= fraction of ingested chemical stored in maternal fat

0.693 = half — life constant

fo= fraction of mother’s weight that is fat.

Variable Value Used Remark
m Chemical-specific sum exposure | A function of concentration and all
dose all pathways pathways and exposure factors.

h Assume to be 5 years (1,825 days) | Based on dioxin, a long-lived
organic (EPA 1993). Probably
conservative.

fl 90% Based on dioxin, a long-lived
organic (EPA 1993). Probably
conservative.

2 10% Based on dioxin, a long-lived
organic {EPA 1993). Probably
conservative.

Fat content in mothers milk assame to be 5%. Whole dairy milk typically is 4%.

*EPA, 1693, “Guidance on Indirect Exposure Assessments for Hazardous Waste Combustion Facilities.”
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Table C-1. Native American Exposure Scenario, Traditional Subsistence Lifeways (Harris 2004; Harris and

Harper 1997).°
Exposure Route Aduit" Age/Body Weight Reference
Weighted Average °
Soil, ingestion, mg/day 400 347 Harris 2004
Soil, dermal, mg/em?-day 5,000 ' 4,340 Harris and Harper 1997
| Soil, inhalation {dust), r/day 20 17 Harris and Harper 1997
Soil, external, h/day 24 24 Harris and Harper 1997
Alr, inhalation, m*/day 30 26 Harris 2004
‘Water, ingestion, L/day 4 f 3.5 Harris-and Harper 1997
Water, inhalation, m*/day 1 _ 0.87 Harris and Harper 1997
Water, dermal, h/day 0.17 0.15 Harris and Harper 1997
Water, external, b/day, swimming 2.6 , : - 2.6 Bais and Harper 1997
Biota, fish, g/day 0 0 See below
' ’ ' Harris 2004
_ (The caloric requirement
Biota, meat (game, fowl, other organs), 058 833 specified from fish
g/day consumption is compensated
“for by additional
_ consumption of meat)
Biote, breast milk, mL/day = 742for 102 yr 742 for1to 2 yr Harris and Harper 1997
?:u‘;t‘: ?ﬁi&ﬁ;@*ﬁ {roots, berrics, 1350 - um Harris 2004
Sweat lodge, inhalation, and dermal h/day - 2 e 2 Harris 2004 :

*Harris, S. G., “Exposure Scenario for CTUIR Traditional Subsistence Lifeways™ (2004). Harris, S. G., and B. L. Harper, 1997, “A Native
American Exposupc Scenario,” Risk Analysis, Vol. 17, No..6, Plenum Publishing Corporation, New York, New York.

YHarris provides an exposure factor breakdown by life stage including; infant {0 to 2 years), child (2-6 years), youth (7-16 years), adult
(17-55 years), and elder (56t 70 years), This column contains the exposure factors for the adult segment. It is comparabie to previous exposure

factors provided by Harris.and Harper {1997).

¢ Agefbody weight adjusted exposure factors derived from the following equation:

Age—Body Weight Adjusted Factor = Zﬂ]wm

Years i age interval

« Average Body Weight un ageinerval Adult

ihazsimervey Y €2rs Exposure (70years)

The age-body weight adjustment results in an approximate 13% adjustment.

1

C-15
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Teble C-2. Native American, Traditional Subsistence Lifeways Scenario Chemical-Specific

Input Parameters.
E . i lant to
COBC | Sl to Plagt timal Tissue. | Dermal Absorption®
Transfer®
Arsenic 0.036 0.002 0.001
Sulfate 00.036 0.002 0.001
Aroclor 1254 0.01 3.097 G.14
Benzo{a)anthracene $.0202 3.99 0.13
Benzo(ajpyrene 0.0111 399 0.13
Benzo(b)fluoranthene 0.01007 376 0.13
Benzo{k)fluoranthene 9.0101 3.61 0.13
Chrysene 0.01866 399 0.13

NOTE: Transfer factors are not teadily available for sulfate. Based om sulfate’s inorganic and ionic nature; transfer
factors for arsenic were assumed to be conservatively representative for sulfate.

& Source: EPA/S30-D-98-001A, Human Heclth Risk Assessment Protocol jor Hazardous Waste Combustion Facilities.
5 Source: EPAS540/R-99/005, Risk Assessment Guidance for Superfund, Volume I: Human Health Evaluation Mamual
{(Part E, Supplemental Guidance for Dermal Risk Assessment} Interim. '

C-16
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Table C-3. Radionuclide Screening Result and 95%UCL Concentrations.
216-A-29 Ditch _
’ ) P Zsﬂm . :
Radionuclide | Am?' | Sb® | ¢ | Np® | Po®®* | Y, R | TH™® | & u* yBI
Percent :
Contribution to 14% <1% 2% <1% <1% T9% 4%. <1% <1% ND <1%
Dose : _ ‘
95%UCL pCi/g 30.1 - 22 - - 200.2 0.65 - - - -
' 216-B-63 Trench _
Radionuclide A | o™ | N _pm Ni® | T Sr* Th* B - ot -
Percent D
Contribution to <1% 4% 8% ND ND 57% 30% ND - -- -
Dose _
| 95%UCLpCilg | - 2.4 0.06 - - 15.0 0.7 - - - -
216-S-10 Ditch ) .
Ra di Omlcﬁde - Am:Ml CSIB'? N iﬁS Puzﬂg - Razzﬁ rIthZS rI'hZ:iD rrh232 Sf&o . H3 -
Percent .
Contribution to 7% 26% & 67% a a 4 a y b —
Dose
95%UCL pCilg | 0.2 4.1 - 1.5 - - ~ 0.2 - -

v LAVEd £9-S007-T/A0A
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Table C-3. Radionuclide Screening Resnit and 95%UCL Concentrations.

216-8-10 Pond

Radionuclide At o Pomey sz:n" Ni® | ppne0 Thi2® THE® s 2 _
Percent

Contribution to 4 <i 4 a b 34 <1 53 4 b =
Dose

95%UCL pCifg | 0.23 12.2° 0.3 - - 0.9 - 0.7 0.7 -- ue

"Nat above background in the 0 to 15-ft interval.
“No laboratory analysis in the 0 to 15-ft interval,

“Maximum concentration use because 95%UCL exceeded the maximum.

95%UCL = 95th upper confidence level.

ND- = Not detected in the 0 to 15-ft depth interval,

V¥ 1A74A €9-5007-T4/200
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Table C-4. Native American, Traditional Subsistence Lifeways Scenario Chemical-Specific Toxicity Factors.

Constituent Sora Sfiahatet Stiermat RiDY, RiDyuuatation RID geemar
Riskmgkgd) | (Riskimg/kg d) (Risk/mg/kg d) (mefkg d) (mefkg d) (mefkg d)
Arsenic 1.5E+00 1.56+01 - 3.0E-04 1.5B+01 --
Sulfate* - -- - 7.8 E1 78 El 7.3 E1
" Aroclor 1254 ~ - - 2.0B-05 - 2.0E-05
Benzo(a)anthracene 7.30E+00 - 7.308+00 -- - -
Benzo(a)pyrene 7.30E+H30 - 7.30E+00 - - --
Benzo(b)fluoranthene 7.30E+00 - 7.30E+00 -- - -
Benzo(k)fluoranthene 7.30B+00 - 7.30B+00 - - -
Chrysene 7.30E+00 - 7.30E+00 - - -

*Derived oral RFD based on U.S. Environmental Protection Agency data. . See Equation 4. in Section 2.12.7.2 of the feasibility study.

-- No toxicity data.

Source: Ecology 94-145, Cleanup Levels and Risk Calculations Under the Model Toxics Control Act Cleanup Regulation; CLARC, Version 3.1.

RiD
Rﬂ)dema]

RiDjutmsion = inhalation chronie reference dose.

aral
Sfdermal
Sfinhatation
Sforal

oral chronic reference dose.

V 1LAVEQ €9-600Z~TI/H0C
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Table C-5. 216-A-29 Ditch Native American Subsistence Lifeways Radiological Dose

andesx -
. Total Dose Primary Percent of Primzary
Time (years) | ‘e | TORIELCR | podionuciide | Total Dose Pathway
Pu-239 58 Plant
0 225 3E-3
| Cs-137 28 ~ Ground
Pu-230 58 Plant
1 224 3E-3
Cs-137 23 Ground
Pu-239 71 Plant
50 183 2E-3
Cs-137 11 . Ground
Pu-239 80 . Plant
150 162 1E-3 _ ,
Am-241 11 Soil
500 148 1E-3 Pu-239 86 Piant
1,000 139 8E-4 Pu-239 91 Plant

ELCR =excess lifetime cancer risk.

C-20
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Table C-6. 216-A-29 Ditch Native American Subsistence Lifeways Nonradiological Risk and Hazard Index.

~ Allt Life Stages Child to Adult Model (Excluding Infant Milk Consumption)

Carcinogenic Constituents Non-Carcinogenic Conétituents
. Percent . . ' * Percent of .
Sum rimary .
Primary Constituent of Total P Hazard Index Prm?axy Total Hazard - Primary
FLCR Risk Pathway Constitnent Index . Pathway
B thr 46 —
1E-1 enzo{a)anthusocnc Game 1E4 Aroclor 1254 99 Game
Chrysene 53 consmnptmn consumption
: Infant Mitk Consumption
Sum Percent - Pri Pri ' Percent of U p .
Primary Constituent of Total ) Hazard Index _ Y 1 Total Hazard - o TUmELy.
ELCR Risk - Pathway Constituent Index Pathwiy
SE.2 Benzo(ajanthracene 46 Maternal game 258 Aroclor 1254 ~100 Maternal game
Chrysene 53 consumption consumption
NOTE:

All constituent concentrations arise from isolated detections and dee not reflect integrated exposure
"The food chain and infant milk consumption models are conservative and subject to significant uncertainty.

ELCR =excess lifetime cancer risk.
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Table C-7. 216-B-63 Trench Native

DOE/RL-2005-63 DRAFT A

American Subsistence Lifeways Radiological Dose

and Risk,

Time ears) | (omawy | TOIELCR | O Do | Patway

0 88 753 Sr-90 o1 Plant

I 26 B3 Sr-90 91 Plant

50 27 6E-4 S1-90 28 Plant

150 4 {E-4 Sr-90 >4 Plant
Th-230 26 |

500 4 154 Th-230 85 Plant

1,000 4 124 Th-230 91 Plant

BLCR =excess lifetime cancer risk.

Tabie C-8. 216-S-10 Ditch Native American Subsistence Lifeways Radiological Dose

and Risk.
Time (years) ?ﬁrﬁ/ﬁ Total ELCR | p oo o | Totat Do gﬁﬁiii
0 14 364 Cs-137 85 Gromd
1 14 354 Cs-137 g4 Ground:
50 5 1E4 Cs-137 72 Ground
150 1 1E-5 Pu-239 66 Plan
500 1 4E-6 Pu-239 % Plant
1,000 1 3E-6 Pu-239 o8 Plant

ELCR =excess lifetime cancer risk.
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Table C-9. 216-S-10 Ditch, Native American Subsistence Lifeways Nonradiological Risk and Hazard Index.

Al Life Stages Child to Adult Model (Exciuding Infant Milk Consumption)

Carcinogenic Constituents

Non-Carcinogenic Constituents

Sum Percent Poi ' Pri Percent of Primms
Primary Constituent f Total ¥ : TImary : Hmary
KLCR rimary Constituen oRi:k Pathway Hazard Index Constituant Tot'r;iliz;zard Pathwgy _
Benzo(a)anthracene 22%
Game Game
» [t
1E-1 Benzo(a)pyreue 20% consumption SE3 Aroclor 1254 100% consumption
Chrysene 27% : o
Tnfant Mitk Consumption |
Sum . Percent . o ' . . Percent of . -
Primary Constituent | of Total : i :  Hazard Index e a3 Total Hazard P i
ELCR Risk Pathway Constituent Todex Pathway
Benzo(ajanthracene 22% ol
- Maternal game : Maternal gate
- 0, 2,
SE-1 . Benzo(a)pyrene 20% consumption LE8 __ Aroclor 1254 100% consumption
Chrysene 27% '
Note: : '

All constituent concentrations arise from isolated detections and doe not reflect integrated exposure
The food chain and infant milk consumption models are conservative and subject to significant uncertainty.

ELCR =excess Lifetime cancer risk.

V 1AVEd £9-5007-"T9/30
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Table C-10. 216-S-10 Pond Native American Subsistence Lifeways Radiological Dose and
Risk.
‘Total Dose Privary Percent of Primary
Time (years) (mrem/y) Total ELCR Radionuclide Total Dose Pathway
C-14 39%
0 1 2B-4 ’ Plant
Sr9) 33%
Cs-137 309
1 8 {E-4 y % Plant
Sr=90 45%
Cs-137 253%
2.9 3 TE-5 ’ Plant
£r-90 3%
-230 Y
150 2 5E-5 Th 54% Plant
Pu-239 30%
500 4 1E-4 Th-230 83% Plant
1,000 4 12E-4 Th-230 90% Plant

Note there are no nonradiological COPCs for the 216-B-63 Trench site.

ELCR =

excess lifetime cancer risk.

T
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APPENDIX D
COST ESTIMATE BACKUP

D1.0 INTRODUCTION

The feasibility study (FS) provides a logica! progression for evaluating sites that require remedial
action. During the detailed analysis portion of the FS, nine factors (two threshold, five
balancing, and two modifying) are evaluated. This FS evaluated the two threshold criteria and
five balancing criteria. The remaining two factors are assessed during the review and comment
period. Oné of the balancing criteria is the cost to implement the various alternative remedial
actions.

Cost estimates for the feasibility study (FS) have an accuracy of +350 percent, -30 percent, which
is the accuracy specified in EPA/S40/R-00/002, A Guide to Developing and Documenting Cost
Estimates During the Feasibility Study, OSWER 9355.0-75. The cost estimates provide 2
discriminator for deciding between similar protective and implemental alternatives for a specific
waste site. Therefore, the costs are relational, not absolute, costs for the evaluation of the
alternatives. Cost estimates by waste site were developed using the MAESTRO cost models
developed by the Fluor Hanford, Inc. (FH) Project Controls Estimating department.

The various cost elements are taken from EPA/540/R-00/002; the FH contract with the

U.S. Department of Energy (DE-AC06-96RL13200, Contract Between the U.S. Department of
Energy, Richland Operations Cffice, and Fluor Daniel Hanford, Inc.); R. S. Means; and
techmical and historical site information. Contingency is applied to the cost estimate to cover
potential cost overruns. Contingency covers two types, scope and bid. Scope covers the
unknown elements of the alternative as remedial design proceeds, while bid contingency covers
the unknown elements of remedial action and operations and maintenance as they proceed. A
com:ingency of 25 percent is applied based on the level of engineering information available at
this time. This FS-does not'evaluate the economies associated with implementing multiple sites
or groups with 2 common alternative or aggregated remediation. They will be considered in the
future as part of long-range planning and through the post-record-of-decision activities, such as
remedial design. Potential areas of cost sharmg to reduce overali remediation costs include the -
following:

Rﬁmedaahng all waste sites with a common pre§erred altematlve at the same time
Sharing mobilization/demobilization costs '

Sharing surveillance and maintenance costs

Sharing barsier performance momtonng costs.

Sharing training costs.

¢ o & & @

Present-net-worth costs were estimated u.smg the real discount rate published in Appendix C of
the Office of Management and Budget Circular No. A-94, Guidelines and Discount Rates for
Benefit-Cost Analysis of Federal Programs, which is effective through the end of January 2004.
Programs with durations longer then 30 years use the 30-year interest rate of 3.1 percent.
Present-net-worth costs are discussed for each alternative in the following subsections.

Non-discounted costs were calculated because of recommendations presented in
EPA/540/R-00/002. Non-discounted constant doilar costs demonstrate the imipact of 2 discount

D-1
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rate on the total present-value cost. The non-discounted costs are presented for comparison
purposes only.

Major assumptions are covered in Chapter D3 0. These assumptions are necessary to provide the
level of detail necessary for independent review.

D2.0 ALTERNATIVE COST ESTIMATES

This chapter describes the cost estimaies based on the remedial alternatives developed in
Chapter 6.0 of the FS. This chapter also summarizes the alternatives considered and the total
present-worth costs, and provides summary and backup information for costs by waste site or

group.

D21 ALTERNATIVE 1-NO ACTION _
The no-action alternative represents a situation where no lega! restrictions, access controls, or
active remedial measures are applied to the waste site. Taking no action implies “walking away
from the waste site” and allowing the waste to remain in its current configuration; affected only
by natural processes. No maintenance or other activities would be msntuted or continued.
Chapter 6.0 of the FS describes the no-action alternative. :

Because the no-actlon alternatwe assumes no fuﬁher actions will be taken at a-waste site, costs
arcassumedtobezero o : _

D2.2 ALTERNATIVE 2- MA}NTAIN EXISTING
~ SOIL COVER, MONITORED NATURAL
ATTENUATION, AND INSTITUTIONAL
CONTROLS

Chapter 6.0 of the FS provides a description of the: Malntam Ex1stmg Soﬁ Covcr, Momtored _
Natural Attenuation, and Institutional Controls alternative. - Cost models for ¢ach representanve
site are discussed in detail in Section D3.2. The primary annual/periodic. costs associated with
this alternative are surveillance and cover maintenance and monitored natural attenuation costs.

This alternative also includes the cost of long term groundwater monitoring. The costs for these _

annual/periodic activities were estimated based on the area of the individual waste sites or
groups. Tables D-1 and D-2 provide details of the cap1ta} and annual/penodlc cost estimates.

The unit cost for surveillance and maintenance was assurned {0 be the same as the cun'ent unit
cost for surveillance and maintenance activities conducted annually on the waste sites. The unit
cost accounts for such activities as site radiation surveys, and repair of the existing soil cover on
the sites where it is present. Because the existing soil cover is maintained annually, costs for

replacing all or large portions of the existing cover at speci‘ﬁed'intervals (i.e., every 20 years) are

considered nnnecessary.

The costs associated with natural-attenuation momtonng are chvxded into three componenis:
radiological surveys of surface soils, spectral gamma logging of vadose zone boreholes, and
groundwater monitoring. The costs to perform radiological surveys of surface soils at waste sites

D-2
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are assumed to be similar to'those for current survey pract:tccs at the sites and are mciuded in the
surveillance and maintﬂnance COSts. :

VYadose zone momtonng costs assume specn‘al gamma ioggmg of one borehoie per-waste site.to
a 15 m (50 ft} depm Once every 5 years unti] the site meets- all preliminary remediation gca]s
This monitoring is considered for sites with high concentrations of contaminants in the shaliow -
zone or near the bottom of cfib and trench structures. Tt also assumes that the service life'of -
vadose zone boreholes is 30 years, Costs are included for logging and pericdic replacement of
these boreholes until ail preliminary remediation goals are met for the site (assume 150 years).

Groundwater momtsnng custs Tikely will be inicurred for sites that have high concentrations of
mobile comtammants ‘deep within the vadose zone and/or where groundwater contamination is
known to have occurred. However, forthe purpose of this FS the groundwater samplmg activity
will be considered as a periodic cost. '

Institutional oentrols wl‘nch can have one-time or recurring costs {capital, annual operation and
maintenance, O pemcdxc) are non-engineering or legal/administrative measures to reduce or
minimize the potenﬁai f{:sr exposure tosite’ contannnaaen or hazards by lmntmg or rcsitnctmg site
access. . - L .

Examples include mstrmnonai controls plan, festrictive covenants, property easements, -

zoning, deed notices, advisories, groundwater use restrictions, and site information database.

An institational cortrols plan would describe the controls for a site and how to implement
them. A site mfomaatnon database would provide a system for managing data necessary to _
characterize the current nature and extent of contamination. Institutional controis are project- .
specific costs that can be an important component of a remedial alternative and, as such, should |
generally be estimated- separaxeiy from other costs, usually on a sub-element bas1s Insntutlona}
controls may need to be updated or maintained, either annualiy or pemodlcally '

The institutional control cost mode] used for this alternative was deveioped by the FH Pm]ect _
Controls and Estimating Department; The duration for institutional controls only considers the
initial, “Year-one” period. The annual/periodic activities were based on ‘u‘.he length of tlme
requirsd 1o reach the preliminary remediation  goals of 150 years. The cmnbmed o
present-net-worth costs for survéillance nd maintenance, natural attenuation momtormg and’
institutional control activities represent the. prasent—worﬂ; cost for this alternaﬁve The real
discount rate of 3.1 percent is used for discounting real (constant-collar) flows for the dmanon o
until gll preliminary remediation goals are reached at each site (assume 150 years) The '~
non-discounted cost for the 150 year project duration is preserited for cempanson pUrposes,

D23 ALTERNATIVE 3 - REMOVAL, TREATMENT, AND DISPOSAL

Chapter 6.0 of this FS describes the removal, treatment, and disposal (RTD) alternative. Cost
models {or each representative site are discussed in detail in Section D3.3, Cost estimates for the
RTD alternative are provided in Tables D-3 and D-4. Table D-7 lists the excavation depths for
this alternative. _ ot P _
Arnnuzl/periodic and institutional controi costs were not added to the removal, treatment, and
disposal alternative because the contaminants are assumed to be removed to concentrations at or
below the preliminary remediation goals. This alternative removes the human health and
ecological risks associated with the contaminated soils at each site svaluated in this FS.
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The RTD construction activities represent the present-worth cost for this alternative. The real
discount rate of 3.1 percent is used for discounting real (constant-dollar) flows for the duration
until ali preliminary remediation goals are reached at each site (assume 150 years). The
non-discounted cost for the 150 year project duration is presented for comparison purposes. For
this alternative; the present worth cost and non discounted cost are zeroed—out once the RTD
activities are complete.

D24 ALTERNATIVE 4 - ENGINEERED BARRIER - | |
Chapter 6.0 of this FS provides a description of the barrier alternative. Cost models for each
representative site are discusséd in detail in Section D3.4 ‘C‘qst estimates for the capping
alternative are included in Tables D-5.and D-6. K 103 shows details of the assumed
barrier design for the Evapotranspiration Capillary Barrier (ET).

Operation and maintenance costs for the barrier alternative include barrier performance
moritoring and repair costs. For purposes of this FS, all sites wﬂl assume annual repairs to the
barrier (replacement of 15.2 cm 2 ft] of topsoil layer and revegetation over 10 percent of the
barrier area). This is considered a conservative estimate because the barrier has been des1gned to
require minimal maintenance, pamcularly after vegetation has been established.

Institutional controls are an integral cmnponent of the bamer alternative and would be required
to prevent both intrusion to the barrier area and activities that might alter the integrity and .
effectiveness ‘of the-barrier. Groundwater monitoring likely would be a part of the barrier
alternative. However, the cost estimate considers groundwater sampling periodic costs.
Therefore, they are not considered in the capital cost estimates. -

The institutional control cost model used for this alternative Was developed by the FH Project
Controls and Estimating Department. The duration for institutional controls only considers the
initial, “Year-one” period. The Annual/Periodic activities were based on the length of time
required to reach the preliminary remediation goals {assume 150 years).

The combmed present—net—worﬂl costs for remove and dispose construction actlwues
surveillance and maintenance; natural attenuation monitoring and institutional control activities
represent the prescnt—worth cost for this alternative. The teal discount rate of 3.1 percent is used
for dlscounting real (constant—dollar) flows for the duration until all preliminary remediation
goals are reached at each site (assume 150 years). The noa-chscounted cost for the 150—year
project duraﬁon is presented for companson pUIpOSES. '

D3.0 ASSUMPTIONS
Assumptions used for Altematives 3 and 4 are discussed in the following sections.

D31 GLOBAL ASSUMPTIONS

D3.1.1 Labor

o Fixed price construction craft labor rates are those listed in Appendix A to the Hanford
Site Stabilization Agreement (HSSA). The HSSA rates include base wage, fringe

D4
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benefits, and other compensation as negotiated between FH and the National Building
and Construction Trades Department AFL-CIC. Other factors to cover additional costs
for Workman’s Compensation, FICA, state and federal unemployment insurance to
develop a fully burdened rate by craft have been incorporated. The labor rates used are
for 2006.

FH labor rates for managernent, engineering, safety oversight, and technical support are
based on the FH approved planning rates for FY2006. -

D3.1.2 Markups
Direct Cost Factors

i

®

®

Sales tax has been ai)plied to all materials and equipment purchases at 8.3%.

Construction consumables are estimated at 3.5% of FP dlrect craft labor costs to allow for
smail tools, tape, plastics, gloves, etc.

General foreman factor of 3% has been applied to FP craft labor hours. |

Indﬂ:ect Cost Factors

®

@

Fixed Price contractor overhead, profit, bond and insurance costs have been applied at
26.5% on FP labor, materials, and squipment.

FH G&A of 16.5% has been applied to all FH labor, material and reqmpment The G&A
is also apphcd to the P Contractor costs :

D3.L.3 General Assumptions

@

FH Cost Estimating Temp}ates for site remediation were used as the bas1s for e.ach waste
site. Standard templates used include trench/ ditch/ crib and ET Capillary Barrier. -

Construciion labor, material and equipment units have been estimated based upon
standard commercial estimating resources and detabases: R.-S. Means, Richardson’s

 Process Plant Construction Estimating Standards, and the US Army Corps MCACES.

Database. ‘The units may have been factored or adjusted by the estimator.as: appmpnate .
to reflect influences by contract, work site, or other identified project or special
conditions. . o

Quotes from local commercial sources have been used for materials that need to be
acquired for the construction of barriers or temporary improvements,

| Equipment Rates are based on 21 working days per month.

Eqmpmen‘i operatzm: is based on one shift of 8 hours per day.
Work week eqaals 5 days per week,

Work stoppages or shut downs due to inclement weather are not factored into the
estimates or planning schedules for this study.

Work delays or stoppages due caused by waiting for lab resuits or approval for
backfiiling waste site excavations are not factored into the estimates or planning
sc.hadales for this study.
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e The cost esumates does mclude costs for desxgn, work plan preparation, or any other
preparation costs. normaliy associated with actlvmes oceurring before field mobilization.

¢ -Remedial Design Capltal Costs are based on EPA/ 540/R-00/002 Exhibit 5.8, The
following guide is used in this study: _

‘o For projects with construction costs less than $100K — Remedial de51gn is planned
at 20% of construction costs.

o For projects with construction costs from $100K to $500K — Remedial deszgn is
planned at 15% of construction costs.

o For projects with construction costs from $500K to $2M Remedial des1gn is
planned at 12% of constructlon costs,

o For projects with construction costs from $2M 1o $10M — Remedial design is
planned at 8% of construction costs,

o For projects with construction costs greater than $10M — Remedial desxgn is
planned at 6% of construction costs.

» Escalation hasnot been included in the calculations.. All costs are present day (FY 2006).
e Contingency Rates are based on Section 5.4 of EPA/S40/R-00/002.
D3.1.4 Long-Term Groundwater Monitoring Costs

Under each alternative that includes annual 1nspect10ns and mmntenance costs (Alternatives 2
and 4) there will be a cost for periodic groundwater monitoring. The cost associated with
periodic groundwater monitoring is distributed equally over applicable ciosure zones. The
following is a description of the periodic groundwater costs.

Periodic groundwater sampling will be performed in each closure zone. Each closure zone will
contain three monitoring wells that will be sampled dun:ag the periodic sampling event. The
present worth:cost for the periodic groundwater monitoring’ program will be the same for each
closure zone.. That cost then. will be divided equally among all the waste sites within. that closure
zone. A summary of the facility closure zones associated w1th this FS is presented below

Closure Zone Number of Sites in Each Closurc Zone
200-EPonds . 55. ...
200-W Ponds - ' 28

Based on historical information from similar Hanford Site planning, the cost to mstali a
compliant monitoring well is approximately $180; 000" per well. Itis assumed that this cost
includes all required Iabor and material. In addition, each of the wells wiil need to be replaced

every 30 years.
Cost to install wells (3 wells) ' = $180.000/well x 3 wells

1 Installaﬂon!replacement, as well as maintenance and sampling, costs have been rounded-off to facﬂamxc
explanation of long-term groundwater program cosis.
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y _ = $540,000 |
Replacement costs (3 wells) = $180,000/well x 3 wells
= $540,000 every 30 ye_ai_'s

Maintenance will need to be performed on each of the wells every 5 years during the 150-year
active momtonng period.

Maintenance costs (3 wells) = $35,000/well x 3 wells
= $15,000 every 5 years
During each sampling event, three groundwater samples will be collected for analysis.
Total analytical cost per samphmg event =$1,599

The lzbor cost of doing all the paper work, labeling, monitoring, and delivery to the laboratory is
approximately $300 per well sampled.

Total labor cost = $300/well x 3 wells
= $900/sampling event
Total cost to collect and analyze samples per sampling event =$2,499
Sampling events will occur at the following frequencies:
Year 1 Quarterly (4 sampling éyents)
Year2 Semi-annually (2 sampling events)
Years 3 through3 - “Ammually (3 sampling events}
Years 6 thxough 10 © Bvery2 yeafs 3 sampﬁng events)
Years 11 through 50 Every 5 ycaré (8 sampling events)
Years 51 through 150 Every 10 years (10 sampling events).

The present worth cost to conduct a pericdic groundwater-monitoring program f for each closurc
zone for 150 years was calculated.

Present-worth cost for long-term groundwater program = $557 583/closure zone.

As a comparison, the non-discounted present worth cost for long-term groundwater program was
calculated to compa:re the effect of a discount rate on the total project cost.

Present wm'th non—dlscounted costs for long- -term groundwatcr pregram $3, 089 808fclosure
Zone.

The present Worth cost, On a per site bas:s, wﬂl be added to the calculated costs. Because there
are a different numiber of sites in each closure zone, the following list presents the long-term
groundwater monitoring cost per site for each closure zone and the sites included in this FS. The
non-discounted long-term groundwater monitoring cost per site is presented in parentheses.
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Closure Zone Number of Sites in Each Closure Zone Cost Per Site
200-E Ponds B 55 $10,138 ($56178)

200-W Ponds 28 $19,914 ($110,350)

Lastly, the following table lists the sites included in this cost estimate, their associated closure
zone, and the cost that will be added into the costs for Alternatives 2 and 4. Non-discounted
costs are presented in parentheses.

| Closure Zone: ZDO-E Ponds Cost per Site: .$.10,i:138; ($56,178)
216-A-29 Ditch
Closute Zone; 200-W Ponds | Cost per Site: $19,914 ($110,350)
216-5—10 Ditch :

D3.2 ALTERNATIVE 2 - MAINTAIN EXISTING SOIL COVEE'MONITORED
NATURAL ATTENUATION, AND INSTITUTIONAL CONTROLS

D3.2.1 General Assumptions
The general assumptions for Alternative 2 are as follows:

D3211

D3212

D3.2.1.3
D32.14

D3.2.15

Similar to the cost estimates for Alternatives 3 and 4, Alternative 2 costs were - -
calculated for each of the sites. Using the processes presented in the site cost backup
text presented in this-appendix, equations were used to.calculate the cost for each Site
using, the specific area of each Slte _

Typical site areas: range from under 160 ft2 to 1 000 000 £t%. Because of this
difference, larger construction crews will be used for sites larger than 100,000 I
For example, existing cover maintenance will use five trucks to haul material to the
site for areas greater than 100,000 ft? and one truck for sites less than 100,000 £,

'Fencmg and monumentsfs:gns for mstmuonal controls and fencmg mmntenance are

con51dered mstltutmnal costs angd are consxdered 111 thzs cost esnmate

Periodic groundwater monitoring costs will be added to leng term momtonng costs as
indicated in Section D3.1.4.

Alternative 2 consists of seven general activities: institutional controls, site
inspection and surveillance, existing cover maintenance, natural attenuation
monitoring, reporting, site reviews and monitoring. These activities are described for
the representative sites in the following sections.
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D3.2.1.6 The prices that make up the cost estimate were obtained from cne of the following
SOUICES!

2 ECHOS Environmental Remedmtwn Cost Daza — Umf Frice, 7% Annual Edition
{Means 2001a)

e Facility Cansrmcrzon Cost Data, 19® Annual Edition (Means 2004b)
o Experience on similar projects.
D3.2.2 Representative Site 216-A-29 Ditch

Institutional Controls Implementation:  Preparing and implementing institutional centrols is a
capital cost and includes office or administrative costs to implement deed restrictions, land-use
testrictions, and groundwater-use restncnons Costs presented in the cost estlmates are based on
the feﬂowmg

e Timeto produce institutional controls = 2{30 hours (assumption)
e Laborrate - - =$56/h (assumption).

Site Inspection and Surveiilance: The cost associated with site inspection and surveillance is
an operation and maintenance cost. This cost will be incurred annually as long as the altemative
is being used. The activities performed under site inspection and surveiliance inciude radiation
surveys of surface soil and physical site mspectmn Activities may include control of deeply
burrowing animals and deep-rooted piants by using herbicide or by p"lysmal removal (cost for
these ﬁems are not mcluzded) _ :

Site ragiation surveys: For costmg purp@s&s sites 1 acre or smaller are assumed to cost $8,712
for every surveying event An additional $1,000 will be required for site radiation surveys for
every additional 5, 000 ft? of site area above 1 acre.

¢ Ares of site = 16,117 £t (see Ta’éle D-7
S = minimum 1 acre
» Radiation surveys of surface soil = $8,712/event ($1,000/5,000 £%).
Physical site inspection: For costing purposes, sites 1 acre (43,560 ft®) or smaller are assumed to
require a team of two inspectors to perform the activities associated with site inspection and

surveillance. An additional crew time will be needed for site mspection and surveillance for site
areas larger than 1 acre.

The cost for site inspection and surveillance is based on the following.

o Area of site | = 16,137 fr* (see Table D-7)
= minimum 1 acre
» Cost to complete inspection = $781/acre.

Existing Cover Maintenance: The cost associated with existing cover maintenanceisan
operation and maintenance cost. This cost will be incurred annually as long as the alternative is
being used. Because cover maintenance is performed annually, including costs for replacing all
or large portions of the existing cover at specified intervals is unnecessary. Rather, cover
maintenance is assumed to include replacing cover soils over 10 percent of the area to a depth of
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2 ft. The soil used to repair the existing cover is a silt loam and pea gravel mixture. The pea
gravel is used to make the soil resistant to wind erosion.

For costing purposes, it is assumed that the silt loarn can be acquired for no material cost from an
on site borrow source {Area C) and that pea gravel must be purchased at an offsite location.

Both materials (silt loam and pea gravel) must be mixed before being transported and placed at
the site. It is assumed that periodically a large volume of silt and pea gravel will be mixed and
stockpiled by a subcontractor at Area C. This mixture will be for the repair.of batrier surfaces.
The material and transportation cost of pea gravel, excavation and hauling of the silt, and the
blending and stockpiling are estimated to cost $8.95/yd’ for the mixture in stockpile at Area C.

For representative sites whose area are greater than 100,000 ft2, it is assumed for transporting the
silt loam/pea gravel mixture to the waste site, that one front end loader, with operator will load
dump trucks for transportation to the site. To transport the silt loam to the site, it is assumed that
five dump trucks and five drivers will be used and each dump truck will be able to make 2 trips
an hour to the site carrying 12 yd® per trip. For representative sites less than 100,000 ft® in size,
one front end loader with one operator will directly load 2 dump trucks making 2 trips an hour to
the site. '

Once the material is at the waste site it is assumed that the silt loamlpéa_ gravel nnxture will be
unloaded at the repair area and spread with a Low Ground Pressure (LPG) dozer over the area.
A 3,000-gal water truck will be used for dust contro} during the spreading process. For sites with

. areas less than 100,000 f* one LGP dozer will be used. For sites with areas greater than .

100,000 £, two LGP dozers will be used. Once the silt loam and pea gravel is in place these
areas will need to be revegetated. It is assumed that a revegetation crew can reseed one acre inan
hour. = R | | S o .
In addition to the transportation, spreédiﬁg, and revegét_aﬁ-on costs, it is assumed that FH will
have a site engineer on site during cover maintenance activities to provide oversight.

For planning purposes the repair of a 1-acre waste site will require 323 yd® of silt loam/pea
gravel mixture, 3 hours to load and transport, 4 hours to spread, and 1 hour to reseed. With
supervisory over site the cost peér acre is $5,728. Waste sites less than 1 acre in size are assumed
to cost the same as one acre. : : : o :

The cover maintenance costs are calculated as follows: '
» Cover maintenance (footprint of cover)
- Area of cover system : = (.37 acres
= minimuem 1 acre
- Area requiring repair (10% of total area) =484 yd? (minimum)
- Volume of cover repair (2 ft) =323 yd3
- Oversight = 3 hours. -

* Natural Attenuation Monitoring: The cost associated with natural attenuation monitoring is an

operation and maintenance cost. This cost will be incurred annually as long as the alternative is
being used. The cost for natural attenuation monitoring includes spectral gamma logging of
vadose zone boreholes.

Vadose zone monitoring costs assume spectral gamma logging of one borehole per waste site to
a depth of 50 ft once every 5 years. The service life of a vadose zone borehole is assumed to be
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30 years. Therefore, every 30 years a replacement borehole will be drilled. Costs are based on
the following: :
s Unit cost for vadose zone monitoring= $75/ft of borehole

» Length of borehole drilling =501t

= Cost of vadose zone monitoring ' = $75/ft x 50 ft = $3,750
= Installation cost of borehole = $50/ft of borehole

o Length of borehole installation =501t

» Cost of borehole installation =$50/ft x 50 ft = $2,500

¢ Oversight (assumption) = 1 day = 8 hours ($56/h).

Cther costs associated with installing replacement boreholes zre included on the cost estimate
sheets. These items include, but are not limited to, mobilization of a drill rig, decontarnination of
a drill rig, and handling of investigation derived waste (JDW). _

Reporting: Annual and periodic activities will be recorded in an annual report. The report will
contain descriptions of activities that occurred during the year. Reports will contain all
appropriate/required backup and material purchase information. The cost for the annual reports
is based on the following assumption:

e Arnual reports = $10,000/report.

Site Reviews: The cost associated with site reviews is an operation-and-mzintenance cost. This
cost will be incurred every 5 years as long as the alternative is being used. Site reviews will be
conducted to assess site conditions and to evaluate the selected alternative and determine

whether additional steps toward remediation are required. The cost for the five year site reviews
is based on the foliowing assumption: '

s S-year site Teview ' = $20,000/review.

Monitoring: Monitering includes collecting groundwater samples from down-gradient wells to
evaluate the ipezformance of the barrier system. Refer to Section D3.1.4.

D3.2.3 Representative Site 216-5-10 Ditch

Institutionsi Controls Imp]lemematwn Preparing and mplementmg msututmnal controls is a
capital cost and includes office or administrative costs to implement deed restrictions, land-use
restrictions, and gmundwater—use restrictions. Costs presented in the cost estimates are based on
the miiewmg :

o Time to produce mstitutwnal controls =200 hours (assumption)
o Laborrate = $56/h (assumption).

Site Inspection and Surveillance: The cost associated with site inspection and surveillance is
an operation and maintenance cost. This cost will be incurred annually as long as the alternative
is being used. The activities performed under site inspection and surveillance include radiation
surveys of surface soil and physical site inspection. Activities may include control of deeply
burrowing animals and deep-rooted plants by using herbicide or by physncal removal (cost for
these iters are not included).
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Site radiation surveys: For costing purposes, sites 1 acre or smaller are assumed to cost $8,712
for ever surveying event. An additional $1,000 will be required for site radiation surveys for
every additional 5,000 ft* of site area above 1 acre.

. Arcaofrepresentativesite = 5,663 ft? (see Table D-7)
_ . = minimum ] acre
« Radiation surveys of suiface soil = $8,712/event ($1,000/5,000 ft).

Physical site inspection: For costing purposes, sites 1 acre (43,560 ft%) or smaller are assumed to
require a team of two inspectors to perform the activities associated with site inspection and
surveillance. An additional crew time will be needed for site inspection and surveillance for site
areas larger than 1 acre. -

‘The cost for site inspection and surveillance is based on the following.

e Areaof representative site = 5,663 ft* (sec Table D-7)
: _ - = minimum 1 acre
» Cost to complete inspection = $781/acre.

Existing Cover Maintenance: The cost associated with existing cover maintenance is an
operation and maintenance cost, This cost will be incurred annually as long as:the alternative is
being used. Because cover maintenance is performed annually, including costs for replacing all
o large portions of the existing cover at specified intervals is unnecessary. Rather,cover
maintenance. is assumed to.include replacing cover soils over 10 percent of the area to a depth of

2 ft. The soil used to repair the existing cover is a silt Joam and pea gravel mixture. The pea
gravel is used to make the soil resistant to wind erosion. o B

For costing purposes, it is assumed that the silt loam can be acquired for no material cost from an
on site borrow source (Area C) and that pea gravel must be purchased at an offsite location.

Both materials (silt Joamn and pea gravel) must be mixed before being transported and placed at
the site. It is assumed that periodically a large volume of silt and pea gravel will be mixed and
stockpiled by a subcontractor at Area C. This mixture will be for the repair of barrier surfaces.
The material and transportation cost of pea gravel, excavation and hauling of the silt, and the
blending and stockpiling are estimated to cost $8.95/CY for the mixture in stockpile at Area C.

For representative sites whose area are greater than 100,000 ft*, it is assumed for transporting the
silt loam/pea gravel mixture to the waste site, that one front end loader, with operator will load
dump trucks for transportation to the site. To transport the silt loam to the site, it is assumed that,
five dump trucks and five drivers will be used and each dump truck will be able to make 2 trips '
an hour to the site carrying 12 yd® per trip. For representative sites less than 100,000 ft¥in size,
one front end loader with one operator will directly load 2 damp trucks making 2 trips an hour to
the site. : , L : ‘

Once the material is at the waste site it is assurned that the silt loam/pea gravel mixture will be
unloaded it the repair area and spread with a LGP dozer over the area. A 3,000-gal water truck
will be used for dust control during the spreading process. For sites with areas less than

100,000 i one LGP dozer will be used. For sites with areas greater than 100,000 ft%, two LGP
dozers will be used. Once the silt loam and pea gravel is in place these areas will need to be
revegetated. It is assumed that a revegetation crew can reseed a one acre in an hour.
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In addition to the transportation, spreading, and revegetation costs, it is assumed that FH will
have a site inmcer on site during cover mmntenance act:mtles to provide oversight.

For planning purposes the repair of a 1-acre waste site will require 323 yd® of silt Toam/pea
gravel mixture, 3 hours to load and transport, 4 hours to spread, and one hour to reseed. With
supervisory over sits the cost per acre is $5 728. Waste sites less than 1 acre in size are assumed
to cost the same as one acre.

The cover maintenance costs are calculated as follows:

s Cover maintenance (footprint of cover)
- Area of cover system ‘ = 0.13 Acres
| ' = minimum 1 acre
- Area requiring repair (10% of total area) =484 yd®
- Volume of cover repair (2 ft)  =323yd
- Oversight = 3 hours.
Monitoring for Natural Aftenuation: The cost associated with natural attenuation monitoring
is an operation and maintenance cost. This cost will be incurred annually as long as the

alternative is being used. The cost for natural attenuation monitoring includes spectral gamma
logging of vadose zone boreholes.

Vadose zone momtormg costs assume spectra] gamma logging of one borehole per waste site to
a depth of 30 ft once every 5 years. The service life of a vadose zone borehale is assumed to be
30 years. Thereforz, every 3@ years a replacement borehole will be dnlied. Costs are based on
the following:

o  Unit cost for vadose zZone monitoring= $75/ft of borehole

o Length of borehole drilling =501t :
o Costof vadose zone monitoring = $75/ft x 50 ft = $3,750

o Instaliation costof borehole = $50/¢t of borehole

» Length of borehole installation _ =50t

e Cost of borehole installation =$50/ft x 50 ft = $2,560 -
s Oversight (assumption) = 1 day = 8 hours ($56/).

Other costs associated with installing replacement boreholes are included on the cost estimate
sheets. These items include, but are not limited to, mobilization of a drill rig, decontamination of
4 Crill rig, and handling of investigation derived waste (ID'W), :

Reporting: Annual and periodic activities will be recorded in an annual report. The report will
contain de:scnpuons of activities that occurred during the vear. Reports will contain all
appropriate/required backup and material purchase information. ‘The cost for the annual reports
is based on the following assumption: .

o Annual Teports = $10,000/report.
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Site Reviews: The costassociated with site reviews is an operation-and-maintenance cost. This
cost will be incurred every 5 years as long as the alternative is being used. Site reviews willbe
conducted to assess site conditions and to evaluate the selected alternative and determine
whether additional steps toward remedmtxon are required. The cost for the five year site reviews
is based on the following assmnptlon '

¢ 5-year site review = $20,000/review.

Monitoring: Monitoring includes collecting groundwater-samples from down-gradient wells to
evaluate the performance of the cap system. Refer to Section D3.1.4.

D3.3 ALTERNATIVE 3 - REMOVAL TREATMENT, AND DISPOSAL

Trenches and cribs are excavated to the reqmred depth and contaminated material is removed to
the Environmental Restoration Disposal Facility (ERDF) for disposal. The sites are then
remediated.

General Assumptions
The general assumptions for Alternative 3 are as follows:

D3.3.1.1 The field work such as mobilization/demobilization, excavation, backfill,
revegetation, and some of the post construction work will be contracted to a Fixed
Price Contractor (FP). The Project Management, Radiological Control Technician
(RCT) support, sampling, and Safety oversight will be performed by FH. The waste
disposal work involved with hauling from the site to ERDF and ERDF dumping
cost/fees will be performed by the Environmental Restoration Contractor responmble :
for ERDF.

D3.3.1.2 Mobilization and Start Up include site training, mobilization of equipment and
personnel, installing temporary construction fences, construction of staging/container
storage areas and access roads, setting up office, change, and storage trailers with
utilities, truck scales, temporary survey buildings, and decontamination areas.

D3.3.1.3 Forexcavation sites that will have contaminated waste removed to 2 maximum depth
of 62 feet. The sides of the excavation wiil be sloped at 1.5:1 to the bottom of the
excavation; except for those sites that were oxiginally constructed using 2:1 slopes.
For sites were the total depth of excavation is less than 5 ft the sloping of the sides of

" the excavation is not required. Dunng the removal precess heavy eqmpment will be
kept out of the excavation site. _

D3.3.1.4 ' For excavation sites overburden will be removed with a 2-3 ycl_3 excavator, and two
haul trucks. The soil will be stockpiled near by the waste site. A highway truck with
‘water tank trailer i is used to control dust during this activity. The producnon rate for
one crew is 127 yd’/h.

D33.1.5 Contaminated waste will be excavated using a 2-3 yd® hydraulic crawler excavato_r.
The contaminated soil will be directly placed into lined ERDF Containers and hauled
from the excavation site. A highway truck with water tank trailer is used to control
dust during this activity. Depending on the volume of waste to move, one to four
crews can be working at a site. Crew labor is made up of one operator, one laborer,
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and one truck driver. The production rate for one crew is 55 yd’/h. Ar FH RCT
supports the work at 1 %2 hours per excavation crew hour.

D3.3.1.6  Air sampling will be performed during the excavation of contaminated soil. A
minimum of two samples will be taken per day. Planning cost per sample is
3520 each. The sampling crew is made up of one sampler and RCT.

D3.3.1.7 .Soil samples will be taken of the overburden, from ERDF containers, and for
verification that the completion of the excavation. The soil sampling cost dzveloped
as follows:

e Non Contaminated Soil sampling
o Maximum of 6 samples or 1 sample p-ef yd® which ever is less.
o Quaﬁty'Assﬁraﬁcem(QA) sample requiredis 1
¢ The pIannin‘g cost per sampieis $754/sample

o . The soil being sampled is the overburden that is uncontaminated and will niot be
removed from the site.

° Samphng required for waste going to ERDF:
o One sample is remmed for every 70 containers
o There will be & miniraum of 6 samples per site

o QA samples required is a minimum of 1 or 5% of total of ERDF samples which
gver is greater. _

o The planmng cost’ per sampﬁe is $452]sample
o - Pre — Verification Process samghng
¢ One sample will be required per 2500 sq m (50m x 50m)(26899 sf)
o There will be a minimum of 6 samples per site | :

o QA samples required are a minimum of 2 or 5% of total the samples which ever is
' grea.ter a
o The planmng cost per sample is $1,146/sample

o These samples are the prehmnary sampies needed to see if all of the required
waste has been removed from a site being excavated.

o This process is expected to happen twice during the excavation proaeés :

- o If the samples show that the site has met the requirement then the Verification
Process will start.

» Verification Process 'Saarnp]ling
o One sample will be required per 625 sq m (25m x 25m)(6724 sf)
o There will be a minimum of 6 samples per site

o QA samples required are a minimum of Z or 5% of total the samples which ever is
greater ; :
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o The plarming cost per sample is $1,404/sample

o These samples are the final samples needed to see if all of the required waste has
~been removed from a site being excavated

o 'This process happens once during the excavation process.
e Sampling Crews

o Verification Sampling — 1 hour for each sample taken by a crew made up of one
FH RCT and sampler technician.

o Other sampling (Air, ERDF, Non Contaminated) - 1 hour for each sample taken
by a crew made up of one FHRCT and sampier technician.

D3.3.1.8 The ERDF Container handhng and loading process starts with a 31tc haul truck
picking up an empty container at the staging area. The container is moved to a
preparation area where laborers install 2 bed liner and it is inspected by a %2 time
RCT. The haul truck and container proceed to the loading area. After loading the
liner is sealed and the container is secured by laborers. The container is moved to the
survey building where a team of three RCTs inspect and survey the container and
truck for contamination. From there the haul truck and container are weighed on a
platform scale and then driven to the storage area. The container is unloaded from the
truck at the storage area. Three trucks are required to support each contaminated
excavaﬁon Crew.

D3.3.19 ERDF dlsposal fee, transportation, and handling costs are estimated at $980 per
container. An Environmental Restoration Contractor driver and truck/trailer will
move a loaded container to ERDF and place an empty container in the staging area.
The estimated costs include the rental of the containers used. For glanmng purposes
the capacity of an ERDF container is 11 bank yd® or 12.7 loose yd” of contaminated
waste.

D3.3.1.10 Backfilling is performed by three different operations:

s The moving of the stockpiled overburden back to. the excavatton site wzll reqmre one
crew. The equipment used by a crew is one 4-5 yd loader, and two haul trucks. Labor is
one opcrator and two truck drivers. The pmducnon rate for one crew is 185 yd3[h

e The moving of borrow material to the excavataon s1te is typ1ca11y performed by one crew
hauling from an on site pit source. The: cqmpment used by a crew is one 4-5 yd® loader,
six 20 yd® highway truck/trailers and one water truck.” Labor is one operators, and seven
truck-drivers. The production rate for one crew is 185 yd’/h.

¢ Spreading and compacnon of the backfill at the site is performed by one crew. The
equipment used per crew is one 300-hp dozers, and one 6,000-gal water truck/trailer.
Labor is made up of one operator, one truck driver, and one laborer. The production rate
for one crew is 185 yd3lh ’
D3.3.1.11 Revegetation of the waste site includes planting native dry land grass using tractors
with seed drills and hand broadcasting, hand planting sage brush seedlings, and
irrigation four times in the spring or early summer. -All disturbed areas such as the
waste site, stockpile, staging areas and access roads are to be replanted.
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The FH Project Management team is made up of a part time project manager, with a
fuil time field supervisor, and part time engineering support. QA, Rad Con, and
Safety also provide oversight along with other support for contract management, and
project controls. Total hours for this staff are planned at 22.5 hours per day. The
duration of this work is based on total project duration.

The Fix Price Contractor field supervisory team is made up of a full construction
manager and field supervisor, along with part time QA, construction safety, and
clerical support. Two pickup trucks are included in the cost. Total hours for this staff
are planned at 21 hours per day. The duration of this work is based on total project
duration.

Demobilization include demobilization of equipment and personnel, removing
temporary construction fences, construction of staging/container storage areas, access
roads, office/change/storage trailers, truck scales, tcm]porary survey buildings, and
decon areas.

Excavation and backfill quantities listed below are based on loose or truck cubic
yards. The swell factor used is 15%.

D3.3.1 Representative Site 216-A-29 Difch

The site work is estimated to 117 working days based on the following breakdown. Time
required for remedial engineering, proposal/bidding/selection process, and staﬁup :
submittals/permits is in addition‘to the times shown.

o Mobihzauon 10 days to mobilize personnei equipment, and materials, construction
staging areas with roads, instailing temporary trailers with utilities, setting up survey
ouildings and decontamination sites. _

o Hxcavate contaminated and uncama-xx_nnated soil: 57 days

e Restore site: 40 days to backfill and revegetation of site
» Demobilize: 10 days ' ' _
Tota!l construction duration = 117 days = 23 4 weeks = 5.6 months

- Site Descriptien: The basis for the following information can be found on Table D-7):

e Areaof contamination: 2698 ft X 6 ft = 16,188 sq ft

o Depth of clean overburden: Jto 6 ft bélnw ground surface
o Total excavated depth: 7 1o 17 ft below ground surface

» Volume of contaminated soil to be removed: 4,361 yd?’

s Total excavated volume (1.5:1 side slopes): 45,117 yd®

e Vplume of clean overburden: 40,756 de

s Volume of borrow from onsite source: 4,361 yd®

Mobjijization and Demebilization: The activities involved in mobilizing and demobilizing
personnel, equipment, and other startup work have been broken down in to several categories.
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Typical heavy equipment mobilized to and demobilized from the site is:
e one large dozer '
o one2-3 yci3 excavator
¢ one4-5 yd® wheel loader
e six off highway dump trucks
e backhoe loader
s two farm tractors
s motor grader
* six semi tractors and 20 yd® bottom dump trailers
e two 4,000 to 6,000-gal water trucks
e one flatbed truck
e three trucks with tﬂt contamer beds
s revegetation equipment-seed drill, muicher, and tiller.

The cost of moving equipment 35 miles from a commercial storage yard to the waste site is
planned at $5,950 to:mobilize. The:cost to demobilize is planned at $16,947, which also includes
the decontamination of the equipment included, along with moving the equipment to the storage
yard. This includes the FP labor to clean the equipment. The FH RCT labor hours support to
decontammatlon of the consuucnon equipment 40 hours, which is planned at $2,565.

Contractor personnel are given trammg before the start of work at the site. The cost of training is
planned at $28,420. The training will meet site requirements to work at a waste site. The four
typical crews were used to calculate the cost of training.

The contractor will setup or construct-a temporary staging area, two office trailers, change trailer,
storage container, truck scales, and survey building at a cost of $58,768. The rental cost of the
trailers, scales and utilities are also included and are based on the duration of the work. Site
access roads will also be constructed at a cost of $8,393. Decon areas will be setup as part of the
site mobilization at a cost of $47,194. The staging area and roads will be scarified as part of
demobilization and the planning costs is $882. The decon areas will also be removed at planning
cost of $21,454. The office trailers, truck scales; storage containers will be remove by contractor
or off site vender and are considered part {o the rental cost.

A temporary fence is constructed around the waste site work area. It will be a steel post with
orange mesh fabric. The planning cost for this site is $21 418 to construct and $4,273 to remove.

Before remediation work starts at the waste site, a boundaryltopog/locauen survey is performed
by the contractor. The planning cost for this work is $9, 775 and is based on the area of the waste

site.
Monitoring and Sampling: FH will perform ail sampling required.

Soil sampling (non contaminated soil, ERDF certification, Pre Verification, Verification
samples). See D3.3.1 General Assumption for sampling rate and process.
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s Non contaminated samples (includes QA samples): 7 sampies
s ERDF Certification samples{includes QA samples): 7 samples
¢ Pre Verification samples(includes QA samples): 16 samples
& Verification samples {includes QA samples): 16 samples
o Soil Sampling Cost: $56,534 - -
Air Sampling (Industrial and Environmental) See assumption for sampling rate.
o Industrial Air Samples: 184 samples
®  Quarterly Environmental Penmt Samples: 6 samples
e Air Sampling Cost: $1 13,432 _ '
Field Sampling FH Crew Support
o Sampling crew: 220 hours
e Sampling crew cost: $25,284.

Site Werk: This activity covers the backfilling of the site'with the overburden soil and soil
hauled from an on site borrow source. There are three items of work for this activity: Loading
and hauling the overburden, Loading and hauling the borrow soil, and spreading backfill at the

 site. Dust contro} is included in this work. See D3. 3.1 General ‘Assumptions for crews and

production rates. For this site one crew working one shift per day has been used to for the
planned work. Miscellaneous site cleanup covers the labor and equipment to cover a work area
cleanupona week}gy basis. Overburden, borrow and back{ill quantities are bascd on loosc or
truck cubic yaﬁ:ds

@ Load! Haul Qverburden Votume: 46 870 yd°
‘® Planmng cost to }..oad! Haul Overburden: $101.412

s Load/ Haul Bom)w Soﬂ Volume: 5016 yd®

2 Planning cast te Load! Haul Borrow Soil: $29.918

¢ Spread Backﬁlll(:ompacuon Velume: 51,886 yd®

e Planning cost to Spread Eackﬁl]f(}ompactmn $1 1" 418
¢ Miscellaneous Clean up Duration: 28 weeks

¢ Planning cost for Mscellaneous Ciean up: §11,184

Site Revegetation is part of Site Restoration. This work covers the seedmg of native dry land
grasses; planting sage brush and irrigation for four times during the spring and early summer
months, The:areas to be re-vegetated include the waste site, overburden stockpile, steging areas
and access roads.

o Total areato be re-vegctated: 11 acres

o Planning cost for reseeding: $12,854
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Planning cost for planting sagebrush: $14,408-
Planning cost for Irigation: $67,370-

Soil Excavation:

Excavation: The work activities covered by Excavation include stripping and stockpiling
overburden soil, and excavation of contaminated soil. The contaminated soil is placed
directly into the ERDF containers, The moving from of the contairiers from excavation
site and processing of the containers is covered in the section Container Loading and
Handling Process. Dust suppression is included in each activity. A description of how the
work is performed is discussed in D3.3.1 General Assumptions. For this site one crew
working one shift per day has been used to for the planned work. Overburden, and
contaminated soil quantities are based on loose or truck cubxc yards.

Overburden soil removed and stockpiled: 46,870 yd’
Planning cost to remove overburden: $205,247
Excavation of contaminated soil: 5,016 yd® |
Planning cost to excavate contaminated soﬂ $26, 341 B
'RCT support for soﬂ excavation: 387 hours '
' RCT Excavanon support cost: $37 232
FH Industnai Safety support 448 hours
FH Industrial Safety cost: $30,957

Contamer Loading and Hand]mg Process: This activity involves mstailmg liners in
containers, hauling the containers to a survey area, weighing, unloading at a temporary
storage area. See D3.3.1 General Assumption for detail of how the work is performed.
For this site one crew working one shift per day has been used to for the planned work.

000-00000

o Number of ERDF Containers hauled, wei gh processed 390 containers

The planning cost for hauling and securing the containers is $36 418
The planning cost for preparing containers for loading is $18, 485
The planning cost for welghmg and stormg contamcrs $35, 384
RCT support for Queue operanons survey 65 hours

RCT support for Queue operations planning =c:cmst‘. $2,085 |

©O ¢ o 0O O

o RCT support for container radiation _sﬁrveyiﬁ_g: 65 hours

o RCT support 'f_or‘c;'ontainer radiation surveying planning ':c'ost: $-12_,506

ERDF Transportation and Disposal: The planning cost for disposal and transportation is
$882 per container without overhead charges. This cost includes the disposal fee, the

transportation cost from the wastes site staging area to ERDF, and the replacement of the
loaded container with an empty container at the staging area.

o Total number of containers required: 390 containers
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o Cost of containers: $402,774

Construction Staff: The contactor will have a field staff to manage the work at the site. See
D3.3.1 General Assumption for a description of the crew and trucks. The duration of this work is
based on total project duration, Prepare Final D&D Report covers the cost of the contractor to
turn over submittals required to close out the work. This activity is considered a lump surm cost
to the project.

» Duration of project: 117 days
e Planning cost for Field management: $336,552
» Planning cost for Final D&D Report: $9,780

Fiuor Hanford Preject Management: FH will provide oversight for the duration of the
construction activities (mobilization through demobilization). See D3.3.1 for a description of the
crew. Prepare Final D&D Report covers the cost of the as built documentation process for FHL
This activity is considered lump sum cost to the project. The final site survey by FH survey team
is part of the as built process and is based on the area of the waste site.

» Duration of project management: 117 days
¢ Project management cost: $216,863
‘o Planning cost for Final D&D Report: $2,342
- e Area of Finzl Site Survey: 11 acres '
¢ Planning cost for Final Site Survey: $4,312

Aunnual Cost: No annual costs are associated with Alternative 3. No site monitoring is required
because all of the contaminated waste will be removed.

D3.3.2 Rﬁ&presentatnve Site 216-5-10 Ditch
The site work is estimated to 25 working days based on the f@]!lowmg breakdown. Time required

for remedial engineering, proposal/bidding/selection process, and startup submittals/permits i isin .. .

additicen to the times shown.

» Mobilization: 10 days to mobilize personnel, equipment, and materials, construction -
staging areas with roads, installing temporary trailers with utilities, semng up survey
- buildings and decontamination sites.

e Excavate contaminated and uncontaminated soil: 2 days
= Restore site: 3 days to backfill and revegetation of site
e Demobilize: 10 days - |
Total construction duration = 25 days =5 weeks = 1.2 months
Site Descripﬁon: The basis for the following information can be found on Table D-7)
s Areaof contamination: 958 ft X 6 ft = 5,748 sq ft
s Depth of clean overburden: 0 ft below ground surface
e Total excavated depth: 1.5 to 4 ft below ground surface
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s Volume of contaminated soil to be removed: 523 yd®
s Total excavated volume ( no side slopes): 523 yd3

e Volume of clean overburden: 0 yd’

» Volume of borrow from onsite source: 523 yd®

Mobilization and Demobilization: The activities involved in mobilizing and demobilizing
personnel, equipment, and other startup work have been broken down in to several categories.

Typical heavy equipment mobilized to and demobilized from the site is:
s one large dozer |
e one 2-3 yd’ excavator
o oned-5 y_d3 wheel loader
‘o six offhi ghway dump trucks
e backhoe loader
o two farm tractors
¢ motor grader
e six semi tractors and 20 yd® bottom dump trailers
e two 4,000 to 6,000-gal water trucks
o one flatbed truck
e three trucks with tilt container beds
e revegetation equipment -seed drill, mﬁlcher & tiller

The cost of moving equipment 35 miles from a commercial storage yard to the waste site is
planned at $5,950 to mobilize. The cost to demobilize is planned at $16,947, which also includes
the decontamination of the equipment included; along with moving the equipment to the storage
yard. This includes the FP labor to clean the equipment. The FH RCT labor hours support fo
decontamination of the construction equipment 40 hours, which is planned-at $2,565.

Contractor personnel are given training before the start of work at the site. The cost of training is
planned at $28,420. The training will meet site requirements to work at a waste site. The four
typical crews were used to calculate the cost of training.

The contractor will setup or construct a temporary staging area, two office trailers, change trailer,
storage container, truck scales, and survey building at a cost of $38,712. The rental cost of the
trailers, scales and utilities are also included and are based on the duration of the work. Site
access roads will also be constructed at a cost of $8,226. Decon areas will be setup as part of the
site mobilization at a cost of $47,194. The staging area and roads will be scarified as part of
demobilization and the planning costs is $882. The decon areas will also be removed at planning
cost of $21,454. The office trailers, truck scales, storage containers will be remove by contractor
or off site vender and are considered part to the rental cost. '

A temporary fence is constructed around the waste site work area. It will be a steel post with
orange mesh fabric. The planning cost for this site is $8,217 to construct and $1,639 to remove.
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Before remediation work starts at the waste site, a boundary /topog /location survey is performed
by the contractor. The planning cost for this work is $2,665 and is based on the area of the waste
site.

Mouitoring and Sampling: FH will perform all sampling required.

Soil sampling (non contaminated soil, ERDF certification, Pre Vernification, Verificaticn
sampies). See D3.3.1 General Assumption for sampling rate and process.

» Non contaminated samples (includes QA samples): 1 samples
» ERDF Certification samples(includes QA samples): 2 samples
o Pre Verification samples(includes QA samples): 16 samples
o Venﬁc_amo_n samples (includes QA samples): 8 samples
o Soil Sampling Cost: $35,850
Air Sampling (Indmstﬁal and Environmental} See assumption for sampling rate.
s Industrial Air Samples: 4 samples
o Quarterly Environmental Permit Samples: 4 samples
o  Air Sampling Cost; $4,776
Field Sampling FH Crew Support
e Sampling crew: 8 hours
o Sampling crew cost: $2,027

Site Work: This activity covers the backfilling of the site with the overburden soil and soil
hauled from an on site borrow source. There are three items of work for this activity: Loading
and hauling the overburden, Loading and hauling the borrow soil, and spreading back{ill at the
site. Dust control is included in this work. See D3.3.1 General Assumptions for crews and
production rates, For this site one crew working one shift per day has been used to for the
planned work. Miscellaneous site cleanup covers the labor and equipment to cover a work area
cleanup on a weekly basis. Overburden, borrow and backfill quantities are based on loose or
truck cubic yards.

Load/ _Héu& Overburden Volume: 0 yd®

® Planning cost to Load/ Haul Overburden: $0

¢ Load/ Haul Borrow Soil Volume: 602 vd®

» Planning cost to Load/ Haul Borrow Soil: $3,590

» Spread Backfill/Compaction Volume: 602 yd®

e Planning cost to Spread Backfill/Compaction: $1,339
o Miscelianeous Clean up Duration: 6 weeks

o Planning cost for Miscellaneous Clean up: $2,396
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Site Revegetation is part of Site Restoration. This work covers the seeding of native dry land
grasses; planting sage brush and irrigation for four times during the spring and early summer
months. The areas to be re-vegetated include the waste site, overburden stockpﬂe, staging areas
and access roads. :

Total area to be re-vegetated: 5 acres
Planning cost for reseeding;: $3,861
Planning cost for planting sagebrush: $6,549
Planning cost for Irrigation: $30,622

Soil Excavation:

0O 0 0 0O O O

Excavation: The work activities covered by Excavation include stripping and stockpiling
overburden soil, and excavation of contaminated soil. The contaminated soil is placed
directly into the ERDF containers. The moving from of the containers from excavation
site and processing of the containers is covered in the section Container Loading and
Handling Process. Dust sappression is included in each activity., A description of how the
work is performed is discussed in D3.3.1 General Assumptions. For this site one crew
working one shift per day has been used to for the planned work. Overburden, and
contaminated soil quantities are based on loose or truck cubic yards. -

o Overburden soil removed and stockpiled: 0 yd®
Planning cost to remove overburden: $0
Excavation of contaminated soil: 602 yd®

- Planning cost to excavate contaminated soil: $3,161
RCT support for soil excavation: 8 hours
RCT Excavation support cost: $769
FH Industrial Safety suppoit: 16 hours

o FH Industrial Safety cost: $1,105

Container Loading and Handling Process This activity mvoives mstalhng hners in
containers, hauling the containers to a survey area, weighing, unloading at a temporary
storage area. See D3.3.1 General Assumption for detail of how the work is performed.
For this site one crew working one shift per day has been used to for the planned work.

o Number of ERDF Containers hauled, weigh, processed: 47 containers
The planning cost for hauling and securing the containers is $4,376

'o_'ooooo.

The planning cost for preparing containers for loading is $725
The planning cost for weighing and storing containers: $1,507
RCT support for Queue operations survey: 8 hours

RCT support for Queue operations planning cost: 31, 507
RCT support for container radiation surveying: 8 hours
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o RCT support for container radiation surveying planning cost: $1,539

» ERDF Transportation and Disposal: The planning cost for disposal and transportation is
$882 per container without overhead charges. This cost includes the disposal fee, the
transportation cost from the wastes site staging area to ERDF, and the replacement of the
loaded container mth an empty container at the staging area.

o Total nmnber of containers reqmred. 47 containers
‘o Cost of containers: $55,444

Construction Staff: The contactor will have a field staff to manage the work at the, site. See
D3.3.1 General Assumption for-a description of the crew and trucks. The duration of 1_:11_13 work i8
based on total project duration. Prepare Final D&D Report covers the cost of the contractor to
turn over submittals required to close out the work. This activity is considered a lump sum cost
to the project.

¢ Duration of project: 25 days

» Planning cost for Field management: $71,912

e Planning cost for Final D&D Report: $9,780
Finor Hanford Project Management: FH will provide oversight for the duration. Gf the
construction activities (mobilization through demobilization). See D3.3.1 General Assumption
for a descripticn of the crew. Prepare Final D&D Report covers the cost of the as built

documentation process for FE. This activity is considered lump sum cost to the project. The final |
site survey byPH survey team is part of the as ‘buiit process and is based on th., area of the waste

site. _ ‘
s Duyration of project management: 25 days
® ProjeCt'management cost: $46,338
® Pianmng cost for Final D&D Report: $2,342

Annual Cost: No annual costs are asscciated with Altemauve 3. No site memtormg is reqmred
because ail of the contaminated waste will be removed.

D34 ALTERNATIVE 4 - ENGINEERED BARRIER

ET Capiliaty Barfiers will be constructed over the 216-A-29 and 216-S-10 Ditches. For
planning pum(}scs the side overlap for ali types of barriers will be 20 feet fm‘ all exterior sides.

D3.4.1 General A.ssasmpmﬂs
The generel assumptions for Alternative 4 are as follows:

D3.4.1.1  The field work such as mobilization/demobilization, borrow site excavation, barrier
fill, revegetation, and some for the post construction work will be contracted to a FP
Contractor. The Project Managcmcm RCT support, sampling, and Safety oversight
‘will be performed by FH.

D3.4.1.2 Mobilization and Start Up inchude site training, mobﬂlzahon of eqw.pment and
- personnel, installing temporary construction fences, construction of access roads,
setting up office, and storage trailers with utilities. Air sampling will be performed
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during the construction of the first layerof the barrier. A minimum of two samples
will be taken per day. Planning cost per sample is $520 each The sampling crew is
made up of one sampler and RCT.

Revegetation of the waste site:barrier mcludes planting native dry land. grass using
tractors with seed drills and hand broadcasting, hand planting sage brush seedlings,
and irrigation four times in the spring or eatly summer. All disturbed areas such as the
around the barrier, stockpile, staging areas and access roads are to be replanted.

The FH Project Management team is made up of a part time project manager, with a
full time field supervisor, and part time engineering support. QA, Rad Con, and
Safety also provide oversight along with other support for contract management, and
project controls. Total hours for this staff are planned at 22.5 hours per day The
duration-of this work is'based on total project duration: ‘

The FP Contractor field supervisory team is made up of a full construction manager
and field supervisor, along with part time QA, construction safety, and clerical
support. Two pickup trucks are included in the cost. Total hours for this staff are
planned at 21 hours per day. The dm'atlon of this work is based on total project
duration.

Demobilization shall include demobilization of equipment and personnel removing
temporary construction fences, access roads, and office/storage trailers.

There are two on site sources for the fill materials to construct the three soil/fill
layers. The source for engineered 1 fill is located at Pit 30 approximately halfway
between 200E and 200W. This pit is assumed to have the sufficient quantity for this
project. The source for the silt required for Layers 1 and 2 is located at area C about
two miles south of 200W.

The sand, drainage gravel, gravel filter, crushed base course, fractured basalt, and the
asphalt pavement will be supplied by off site vendors or from commercial gravel pits.
These matenals are dehvered to the waste site by the vendor. :

All barner sites are considered to have settled and are compacted enough to support
conmstruction of a barrier with out further settimg Dynamlc Compacﬁon is not. used -
for group of barriers. - L _

D3.4.1.10 Sites that will get an ET Barrier are consxdered level before the constmcung the

‘barrier. All sites will require pre-leveling before the start of copstruction of the
barrier. The construction process is the same as the bottom iayer ofa bamer :

D.3.4.1.11 The ET/Capillary Barrier will be made up of four dlfferent layers

» . The bottom layer will be constructed of 20 mches of engmeered fill. The construcuon of
- the engineered fill requires the excavation of sultable borrow from an on site pit source.
The estimated time to complete the fill is based on the production rate of a of a 4-5 yd®
loader excavating at the pit. All material is screened with a grizzly mounted on a surge
bin to remove 4 inch or larger rocks. The six semi tractor triicks with 20 yd® bottom dump

trailer-trailers are needed to keep up with the loader. A 6000 gal water tanker provides

dust control at the pit. The Production rate for this work is 185-yd 3. The spreading and.
compaction equipment used at'the barrier is a 250-300-hp Dozer with a U-blade to spread
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fill and two 12 ton vib tandem rollers. Dust control is by a truck with a 6,000-gal water

trailer.

To produce a smooth surface to prevent low areas, the surface of engineered fill is fine

- graded. Work involves a motor grader, 4-3 yd® loader, two 12-ton vib single drum roller,

and water tanker. The production rate is 5,000 ydzlday for the engineered fill surface
area. One labourer suppotts the grader operator as a grade checker. Two engineer
technicians set up the grade and elevation control: - : : ~

The third layer will be constructed of 6 inches of sand covered with geotextile. Work
covers the spreading, compacting and fine grading of the filter sand used for the third
ieyer. The sand will come from an off site source. The sand will be delivered by haul
truck spread on the engineered fill layer. The equipment used to construct this layer is a
motor grader, two 12-ton vib tandem rollers and a truck with a 6,000-gal water trailer.
Production Rate for this work is 208 yd*/hr. Three equipment operators and one truck
driver operates the equipment. One labourer supports the grader operator as 2 grade
checker and to help unicad trucks truck. :

Layer 3 will be fine graded to produce a smooth surface before placement of the
geotextile. Work involves a motor grader, 4-5 yd® loader, one 12-ton vib single drum
roller, and water tanker. The production rate is 2500 yd’/h for the engineered fill surface
area. One labourer supports the dozer operator and water truck. Two engineer
technicians set up the grade and slevation control. -

A geotextile is placed on top of Layer 3. This item of work covers the placement of
needle punched 120 mil goiyfpropyiene geotextile over the sand filter layer. The
production rate is 150 yd“/h. Three laborers place and splice the fabric.

The second layer will be constructed of 20 inches of silt fill. The construction of this
layer involves excavating and hauling the silt from the on site pit to the barrier. The
production rate is based on a 4-5 vd® loader excavating and loading at the-pit. There are
six trucks fhat are 20 yd® bottom dump trailer and semni tractor combinations. The

Production rate for this work is-185yd’/h based on the production of the loader. ‘At the -

barrier the silt is spread with a 200-250 hp low ground pressuze dozer. The siltis
scarified to prevent over compaction. Dust control at the pit and the barrier uses trucks
with & 6,000-gal water trailers. B o '

The top layer will be constructed of 20 inches of silt/pea gravel fill. The fill material is
made up of silt with 15% pea gravel added by weight. The silt is excavated with a 4-5 vd&
1oader and hauled from the site silt source by two dump trucks to a process area near the
pit. Pea gravel from an off site source. It is hauled and stockpiled at the silt process area.
A 4-5 yd’ loader and 2 pug mill with belt loader are used to mix the silt and gravel. The
hauling from the process area and the spreading of the material is the same as described
for the second iayer. : o L

The side slopes of the barrier will be covered with fractured basalt 1 foot deep and
engineersd fill 1 foot deep.

o The side slopes of the barrier are graded before placing any ballast, gravé% filter or
fractured basalt. The work involves a 100-150-hp dozer with laser controls,
4-5 yd3 loader, one 12-ton vib single drum roller, and water tanker. The
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production rate is 2500 yd*h for the engineered fill surface area. One labourer
supports the dozer operator and water truck. Two engineer technicians set up the
grade and eievatlon control.

o The construction of the ballast and the gravel ﬁlter for the side slope follows the
- grading of the side slope. A truck with a water trailer provides dust control. The
Production rate for this work is 125 yd*/h. The spreading and compaction
eqmpment used at the barrier to spread fill is a4-5 yd° loader, 100-150-hp dozer
the dozer operator and water truck. Both gravel layers are 6 inches deep. The
 ballast and the gravel filter will come from a commercial source and wili be
delivered and stockpﬂed at the construction site. The delivered cost for ballast is
- $19.98/ yd3 and for gravel filter is $16 Toryd® based on vendor quotes.

‘o The fracnued basalt with silt layer is the last iayer of the side slopcs to be
_constructed. The fractured basalt will come from a commercial source and will be
delivered and stockpiled at the construction site. The delivered cost of the rock is
~ based on vendor quotes of $21.61/yd>. The silt will come from the same source as
- Layer2. ‘The silt will be delivered and stockpiled at the barrier site when the silt
for Layer 2 is being hauled. One loaderand 300-hp dozer are used to place the
‘basalt on the fill slope.. .One laborers support the work. The production rate is
70 yd*/h. A quarter time water ﬁuck and driver are used for dust control

D34.1.13 Instrumentatlon is not mcluded for thls series of bamezs

D34.1.14 After complet:lon of the bagrier constmctmn work a 4-ft stee]. _post with chain fence is
to be built around the site. The fence location is at the toe of the bamer slope

D.3.4.1.15 During the construction of the barrier compaction testing will be pcrformed on the
“three Jayers of fill. The lower level will require that a minimum level of compaction
. has been reached. While the top two layers will be tested to ensure that the ﬁﬂ does
not become over compacted.

D3.3.1.16 The yd® quantities listed below are based on ioose or truck cubu: yards 'I‘he swell
factorused is 15%. Lo

D3.4.2 Representative Site 216-A-29 Ditch

The site work is estimated to 112 working days based on the followmg breakdOWn T1me
required for remedial engineering, proposal/bidding/selection process, and startup
submlttalsipermxts isin addmon to the times shown. The construction process wﬁl use one crew

to perform the work,

e Mobilization: 15 ﬁays to mobihze personnel eqmpment and materials, construcuon
- staging areas with roads, installing temporary trailers with utilities, setting up survey
buildings and decontamination sites.

» Capping: 83 days
. Revegetation' 4 days
° Demoblhze 10 days
Total construction duration = 112 days = 22.4 weeks = 5.6 months
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1 Site Description: The basis for the following information can be found on Table D-7):
2 » Areaof _w.a.sté site contamination: 2794 ft X 6 ft = 16,764 £

3 e Area of waste site with 20-ft overlap: '(2794+(20X2)5 X (6+(20X2)) = 125,048 £
4 s Type of Cap: ET Capillary

5 o Side Sibpe of Cap: 3:1

6 e Depth of pre leveling reqmred 9 3t

7 e DepthCap:2 551t

8 o Horizontal Side Slope Distance:; 22.8 ft

9 e Cap foot print length: (27944((20+22.8)X2)) = 2880 ft

10 e Cap foot print width: (6+((20+22.8)X2)} =92 ft

11 o Area of Cap foot print: 2880 X 92 = 263960 sq ft

12  Msbilization and Demobilization: The activities involved in mobilizing and demobilizing
13 personnel, equipment, and other startup work have been broken down in to several categories.

14  Typical heavy equipment mobilized to and demobilized from the site is:

i5 e Large dozer

16 o two LPG dozers

17 o 2-3CY excavator

i8 e two 4-5CY wheel loaders

19 o Soil Vib Rollers

20 o two off highway dump trucké

21 o Pug Mill with hoppers and belt loaders

22 e twpo farm fractors

23 e motor grader

24 o six semi tractors and 20CY bottom dump trailers
25 e two 4,000 to 6,000-gal water trucks

26 o flabedtmck

27 e revegetation equipment -seed drill, mulcher, & tiller

28  The cost of moving equipment 35 miles from a commercial storage yard to the waste site is
29  planned at $25,649 to mobilize and to demcbilize.

30  Contractor personnel are given training before the start of work at the site. The cost of training is
31 planned at $9,581. The training will meet site requirements to work at a waste site.

32  The contractor will setup or construct a temporary staging area, office trailers, change trailer, and
33  storage container, at a cost of $ 24,912. The rental cost of the trailers, and utilities are also
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included and are based on the duration of the work. Site access roads will also be constructed ata
cost of $ 8,784. The staging area and roads will be scarified as part of demobilization and the
planning costs is $699. The office trailers, storage containers will be removed by contractor or

off site vender and are considered part to the rental cost.

A temporary fence is constructed around the waste site work area. It will be a steel post with
orange mesh fabric. The planning cost for this site is $31,851 to construct and $4,967 to remove.

Before remediation work starts at the waste site, a boundary /topog flocation survey is performed
by the contractor. The planning cost for this work is $20,992 and is based on the area of the
waste site. :

Fluor Hanford Sampling and Crew Support: FH will perform all sampling reguired.
Air Sampling (Industrial and Environmental) See assumption for sampling rate.

e Industrial Air Samples: 33 samples _

o Quarterly Environmental Permit Samples: 6 samples -

e FH -Sampling erew: 35 hours

e  Air Sampling Cost: $ 28,874
Site Work: ' S

o Installation of Cap: Site 216-A-29 Ditch requires an ET Capillary Barrier. The design,
construction, and productlon rates for the barrier are discussed above in the Generai -
Assumptions. The yd® quantities are based on loose or truck cubic yard.

These areas and volumes will be used for the cost estimates:
Area (footprint) of Barrier: 264,960 ft* |

Pre level Volume: 32,280 yd°

Layer 4 - Volume of engineered fill: 15,035 yd®

Layer 3 ~ Volume of Sand: 4,105 yd® .

Layer 3 ~ area of geotéxtile: 21,416 yd®

Layer 2 — Volume of silt: 11,801 yd®

Layer 1 — Volume of silt & pea gravel mixture: 9832 yd®
Side Slope - Volume gravel filter: 2,184 yd®

Side Slope - Volume Ballast: 2,184 yd°

Side Slope ~ Volume fractured basalt and silt: 6,084 yd® -

0o 0 O 0O O 0o o 0 o

¢ - The planning costs for the layers are:
o Pre Level: $340,692
o Layer 4 Engineered Fill: $166,877
o Layer 3 Sand: $208,055
o -Layer 2 Silt: $107,497
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o Layer 1 Silt & Pea gravel: $89,561
o Side Slope: $712,141
o Silt Pit Process Operations: $112,131

e Other items of work that are involved in the construction of the barrier are construction
survey/ elevation control, scils compaction testing, site cleanup, construction of a site
fence, and FHL RCT support. Miscelianeous site cleanup covers the 1abor and equipment
to cover a work area cleanup on & weekly basis.

o Planning cost for Surveying: § 69,072

Planning cost for Soils Compaction Testing: $39,369
Planning cost for Misceilaneous Clean up: $1,693
Planning cost for Site Fence: $29,843

RCT support for Construction cost: $35,135

c O o ©O

¢ Site Revegetation is part of Site Work. This work covers the seeding of native dry land
grasses; planting sagebrush and irrigation for four times during the spring and early
sumnmer months. The areas to be re-vegetated include the waste site cap, construction
staging areas and temporary access roads.

o Total area to be re-vegetated: 15 acres

o Planning cost for reseeding: $10,600

o Planning cost for planting sagebrush: $14,781
o Planning cost for Irrigation: $75,438

Fix Price Contracter Field Mmagement The contactor will have z field staff to manage the
work at the site. See D3.3.1 General Assumption for a description of the crew and trucks. The
duration of this work is based on total project duration. Prepare Final D&D Report covers the
cost of the contractor to turn over submittals required to close out the work. The activity is
considered lurop sum cost to the project.

o Duration of project: 112 days
o Planning cost for Field management: $405,721
& Planning cost for Final D&D Report: $16,986

Fhzor Hanford Project Management: FH will provide oversight for the duration of the
construction activities (tnobilization through demobilization). See D3.4.1 General Assumption
for a description of the crew. Prepare Final D&D Report covers the cost of the as built
documentation process for FH. The activity is considered lump sum cost to the project.

e Duration of project management: 112 days
® Project management cost: $216,620
@ Planning cost for Final D&D Report: $2,342

Surveillance and Cap Maintenance: The costs associated with surveillance and cap
maintenance are operation and maintenance costs and are incurred annually. The activities
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performed during surveillance and cap maintenance are expected to be the same as those
described for site inspection/surveillance and existing cover maintenance cost items under
Alterative 2. Refer to the Alternative 2 assumptions for these cost items. The surveillance and
cap maintenance costs are calculated as follows: : :

. Surveﬂlancefmspect}ons (footpnnt of. cap system)

- Area of cap system = 264,960 ft2=6.1 Acre
- Team hours to complete inslﬁections : =53 days (1 day for every 50,000 f€%)
- Daily inspection rate (2 Techs) = $896/day ($56/h/person)
- Barrier Cover Inspection of surface soil = $896 X 5.3 days
- = $4,74%/event _
- Radiation surveys of surface soil = $1,000 for every 5,000 ft*
=$52,992/event .
e Cap maintenance (footprint of cap systnm) _
- Area of cap system =6.1 Acre
-~ Area requiring repair (10% of total area) _:_*2 952 yd>
- Volume of cap repair (2 ft) =1969 yd* .
- Oversi ght (soil placement 130 yd*/h) =1.9 days- Oversxght (vegetanon

5,000 yd*/h) =04 day
Oversight perfonned by one FH Engineer at $60/h

Monitoring: Menitoring includes collecting groundwater samples from down-gradzent Wells to
evaluate the performance of the cap system. Refer to Secnon D3.14.

D3.4.3 Representative Site 216-S-10 Ditch

The site work is estimated to 78 working days based on the followmg breakdown. Tlme raqmrad
for remedial engineering, proposal/bidding/selection process; :and startup submittals/permits is.in
addition to the times shown. The construction process will use one crew to. perform the work.

» Mobilization: 15 days to mebilize personnel, equipment, and malcnals constmctlon
staging areas with roads, instailing temporary trallers w1th utllltles settmg up survey
bmldmgs and decontamination sites. ' : A _

) Bamer Construction: 51 days
e Revegetation: 2 days
e Demobilize: 10 days _
Total construction duration = 78 days = 15.6 weeks = 3.7 months
Site Description: The basis for the following information can be found on Table D-7):
e Area of waste site contamination: 958 ft X 6 ft = 4,590 ft*
e Area of waste site with 20-ft overlap: (958+(20X2)) X (6:+20X2)) = 45,908 ft?
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‘Type of Cap: ET Capillary

Side Slope of Cap: 3:1

_ Depth of pre leveling required: 9 ft

Depth Cap: 5.5 ft

Horizontal Side Slope Distance: 22.8 ft

Cap foot print length: (958+((20+22.8)X2)) = 1044 ft
Cap foot print width: (6+({20+22.8)X2)) =92 ft
Area of Cap foot print: 1044 X 92 = 96,043 f*

Mobilization and Demobilization: The activities involved in mobilizing and demobilizing
personnel, equipment, and other startup work have been broken down in to several categories.

Typical heavy equipment mobilized to and demobilized from the site is:

@

g

®

-]

&

Large dozer

two LPG dozers

2-3CY excavator

two 4-5CY wheel ioaders

Soil Vib Rollers

two off highway dump trucks

Pug Mill with hoppers and belt loaders

two farm tractors

motor grader

six semi tractors and 20CY botiom damp trailers
two 4,000 tb 6,000-gal water trucks

flatbed truck

revegetation equipment - seed drill, mu}cﬁer, and tiller.

The cost of moving equipment 35 miles from a commercial storage vard to the waste site is
planned at $25,649 to mobilize and to demobilize.

Contractor personnel are given training before the start of work at the site. The cost of training is

planned 2t $9,581. The training will meet site requirements to work at a waste site.

The contractor will setup or construct a termporary staging area, office trailers, change trailer, and

storage container, at a cost of $17,247. The rental cost of the trailers, and utilities are also

included and are based on the duration of the work. Site access roads will also be constructed ata

cost of $8,784. The staging arca and roads will be scarified as part of demobilization and the
planning costs is $699. The office trailers, storage containers will be removed by contractor or
off site vender and are considered part to the rental cost. :
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A temporary fence is constructed around the waste site work area. It will be a steel post with
orange mesh fabric. The planning cost for this site is $13,412 to construct and $2,091 to remove.

Before remediation work starts at the waste site, a boundary /topog /location survey is performed

site.

by the contractor. The planning cost for this work is $9,142 and is based ofi the area of the waste

Fluor Hanford Sampling and Crew Support: FH will perform all sampling required.
Air Sampling (Industrial and Environmental} See assumption for sampling rate.

L

Industrial Air Samples: 33 samples

Quarterly Environmental Permit Samples: 6 samples
FH Sampling crew: 39 hours

Air Sampling Cost: $28,874

Site Work:

O

O ¢ o o 0o 0o O o©

Instaliation of Cap: Site 216-5-10 Ditch requires an ET Capillary Barrier. The design,
construction and production rates for the barrier are discussed above in the General
Assumptions. '

These areas and volumes will be used for the cost estimates:
Area (footprint) of Cap: 96,048 ft*
Pre level Volume: 42,240 yd®
Layer 4 - Volume of engineered fill: 5,390 yd®
Layer 3 — Volume of Sand: 1,466 yd®
Layer 3 — area of geotextile: 7,647 yd®
Layer 2 — Volume of silt: 4,196 yd?
Layet 1 - Volume of silt & pea gravel mixtiire: 3,474 yd®
Side Siope - Volume gravel filter; 823 yd® |
Side Slope - Volume Bailast: 823 yd®
Side Slope ~ Volume fractured basalt and silt: 2298 yd®
The planning costs for the layers are:
Pre Level: $445,813
Layer 4 Engineered Fill: $59,825
Layer 3 Sand : $74,292 |
Layer 2 Silt: $38,222
Layer 1 Silt & Pea gravel $31 645
Side Slope: $176,807
Siit Pit Process Operations: $39,623

00_00000
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e Other items of work that are involved in the construction of the barrizr are construction
survey/ elevation control, soils compaction testing, site cleanup, construction of a site
fence, and FH RCT support. Miscellaneous site cleanup covers the labor and equipment
1o cover a work area cleanup on a weekly basis.

o Planning cost for Surveying: $27,764
Planning cost for Soils Compaction Testmg $30 274

+ Planning cost for Miscellaneous Clean up: $
Planning cost for Site Fence: $11,403
RCT support for Construction cost: $35,408

e Site Revegetation is part of Site Work. This work covers the seeding of native dry land
grasses; planting sagebrush and irrigation for four times during the spring aud early
surnmer months. The areas to be re-vegetated include the waste site cap, construcnon
staging areas and temporary access roads.

o Total area to be re-vegetated: 7 acres

o Planning cost for reseeding: $4,947

o Planning cost for planting sagebrush: $6,898
o Planning cost for Irrigation: $35,204

Fix Price Contractor Field Management: The contactor will have a field staff to manage the
work at the site. See D3.3.1 Genera! Assumption for a description of the crew and trucks. The
duration of this work is based on total project duration. Prepare Final D&D Report covers the
cost of the contractor to turn over submittals reqmred to close out the work. The activity is
considered lump sum cost to the project.

o Duration of project: 78 days
o Planning cost for Field management: $282,555
o Planning cost for Final D&D Report: $10,986

Fluor &aﬂﬁ‘er& ngect Management FH will provide oversight for the duration of the'
construction activities (mobilization through demobilization). See D3.4.1 (eneral Assumption
for 2 description of the crew. Prepare Final D&D Report covers the cost of the as built
documentation process for FH. The activity is considered lump sum cost to the project.

¢ Duration of project management 78 days
o Project management cost: $150,861
o Planning cost for Final D&D Report: $2,342

Surveillance and Cap Maintenance: The costs associated with surveillance and cap
maintenance are operation and maintenance costs and are incurred annually. The activities
performed during surveillance and cap maintenance are expected to be the same as those
described for site inspection/surveillance and existing cover maintenance cost items under
Alterative 2. Refer to the Alternative 2 assumptions for these cost items. The surveillance and
cap maintenance costs are calculated as follows:

D-335
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° Surveﬂlanccfmspacuons (footpnnt of cap system)

- Areaofcapsystem : = 96,048 f’= 2.2 Acre
- Team hours to complete mspectlons = :1_.9 days (1 day f_or every 50,000 ft_z)
- Dmly inspection rate (2 Techs) = $896/day ($56/h/person)
- Barrier Cover Inspect:ibn of surface soil = 3$896 X 1.9 days
= $1702/event .
- Radiation surveys of surface soil = $1,000 for every 5,000 i
- =$19,210/event
e Cap maintenance.(footprint of cap system)
- Area of cap system ' ' '=2.28 Acre
- Area reqmnng repair (10% of total area) = 1,067 yd*
- Volume of cap repair (2 f1) = '.7"15.yd3
- Oversight (soil placement 130 yd’/h) =0.7day
- Oversight (vegetation 5 ,000 yd*/h) . =02day |

Oversight performed by one FH Engineer at $60/h.

Monpitoring: Monitoring includes collecting groundwater samples from down—gradlent wells to -
evaluate the perfonnance of the cap system. Refer to Section D3.1 4.

R
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Table D-1.- 216-A-29 Ditch Alternative 2.

Ttem

Item  Cost | Notes
Annually | Per 3 Years | Per 5 Years | Per 30 Years
Existing Cover | $781 . Cost is based on a two-
Inspection ' person crew (8 h/day. Itis.

: assumed to require 1 day to
inspect sites up to 50,000 £
insize. An additional day is
required for each ggmuonﬂ
50,000 £ Tk site

Radiation $8,712 Cost is based on $1, '{}00 nfor

Survey of Site every 5,000 12, - e Sife

Surface i

Existing Cover | $5,723 Cost includes the purchase

Maintenance of soil to repair ruts and
holes over 10% of the site
area

Vadose Zone $3,473 $7.130 Replacement of vadose zone

Monitoring MONi{oring Occurs once

Replacement every 5 years. Bore hole

' replacement occurs once

every 30 years

Prepare and. $10,000 Obtain lab, prepare sampling

Issue Sampling plan, document sampling

Reporting event and results

Site Reviews $20,000 Prepare Site Condition

' Report every 5 years -

Ground water $9,818 Includes the installation,

monitoring maintenance, and

well replacement of three

teplacement monitoring wells

Groundwater $4,180 Represents the non-

sampling and discounted cost of sampling

aualysis and analysis in years 1-130
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Table D-2. 216-S-10 Ditch Alternative 2.

Item
Item Cost Notes
Annually | Per 3 Years | Per 5 Years | Per 30 Years

Existing Cover | $781 Cost is based on a two-

Inspection person crew (8 h/day. Itis
assumed to require 1 day to
inspect sites up to 50,000 ft2
in size. An additional day is
required for each additional
50,000 ft’. The site area -

Radiation $8,712 Cost is based on $1,000 for

Survey of Site every 5,000 fi’. The site

Surface area -

Existing Cover | $5,723 Cost includes the purchase

Maintenance of soil to repair ruts and
holes over 10% of the site
area.

Vadose Zone $3,473 $7.130 Replacement of vadose zone

Monitoring monitoring occurs once

Replacement every 5 years. Bore hole
replacement occurs once
every 30 years.

Prepare and $10,000 Obtain lab, prepare sampling

Issue Sampling plan, document sampling

Reporting event and results.

Site Reviews $20,000 Prepare Site Condition
Report every 5 years.

Ground water $9.818 Includes the installation,

monitoring maintenance, and

well replacement of three

replacement monitoring wells.

Groundwater | $4,180 Represents the non-

sampling and discounted cost of sampling

analysis and analysis in years 1-150.
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Table D-3. 216-A-29 North Ditch — Alternative 3 — Removal, Treatment, and Disposal. (4 Pages)

FLUOR HANFORD 200-CS-1 FEASIBILITY STUDY S
DD/FH SHA-IS Notth S - AR 3 RTD PRINTED 02/15/2006 9:14 AM
TN VAR FT_RO2N - WORK BREAKDOWN STRUCTURE SUMMARY - w4 e
EST NO. CS29NT3C PREPARED BY BA Gillkeson
ESTMATE  TOTAL SUB  ESCALATN ESCAL  SUB  CONT CONTGNCY  TOTAL
ESTWBS ESTIMATE WBS DESCRIPTION SUBTOTAL INDIRECTS  TOTAL TOTAL % TOTAL % TOTAL AMOUNT
1.03.02 MOBILIZATION / DEMOBILIZATION
302010301 PERSONNEL TRAINING-BASIC 24388 4,031 28.420 o 000 28,420 ° 0 28,420
302020102 WASTE SITE SURVEY 6,863 1,134 7,997 0 0.00 7.997 o 0 7.897
302020203 MOB SITE WORK EQUIPMENT 5,106 844 5,950 o 000 5,950 [ 0 5,950
302020301 INSTALL TEMP CONST BARRIER 17117 2829 18,046 o 000 19,945 0 0 19,946
302020302 TEMP OFFICE & FACILITIES 41,826 6913 48,740 1] 0.00 48,740 o 0 48,740
302020304 CONSTRUCT DECON AREA 40,499 6,694 47,194 0 000 47,194 0 0 47,194
302020305 TEMP SITE ROAD 7.203 1,190 8,393 0 0.00 8,393 o ] 8,393
302090101 REMOVE TEMP CONST BARRIER 3414 564 3,979 0o 000 3,979 0 0 3979
302090102 REMOVE DECON AREA 18,411 3,043 21,454 0 0.00 21,454 0 0 21,454
302090103 REMOVE ROADS & PARKING 757 125 882 0 000 882 0 0 882
302090301 DEMOBILIZE CONSTRUCTION EQUIPMENT 14,543 2,404 16,947 0 0.00 16,947 0 0 16,947
0 0.00 2,565 0 0 2,565

302090304 FH DECON CONSTRUCTION EQUIPMENT SUPPORT 2,201 383 2,565

1.03.03 MONITORING /SAMPLING

302030102 SITE AIR MONITORING 46,800 6931 53,731 0 0.00 53,731 0 0 53,731
302030302 RAD SAMPLING ANALY SIS-VEG/SEDWSOIL 51,646 7648 59,294 0 0.00 59,294 0o 0 59,204

302030403 FH SAMPLE CREW 11,156 1,844 13,000 0 0.00 13,000 o 0 13,000

1.03.04 SITE WORK

302080101 LOADMAUL OVERBURDEN FROM STOCKPILE 42,011 6.944 48,958 [ 0.00 48,956 o 0 48,956
302080102 LOADMAUL FROM BORROW SITE 7.114 1178 8,290 0 0.00 8,290 0 0 8,200
302080201 BACKFILL & COMPACTION 45,844 7578 53,422 0 0.00 53422 0 0 53422
302080301 MECH SEEDING GRASS 10,059 1,662 1"z L] 0.00 12 0 0 1"z
302080302 SHRUBS/TREES/GROUNDCOVER 11,240 1,858 13,008 Q 0.00 13,098 0 Q 13,008
302080303 IRRIGATION 52,558 8,687 81,245 0 0.00 61,245 o 0 61,245

[} 0 ] 6,390

302090104 MISC CLEANUP 5,484 806 6,390 0.00 6,390

1.03.05 SOIL EXCAVATION

Maestyo- Master the Art of Estimating
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Table D-3. 216-A-29 North Ditch — Alternative 3 — Removal, Treatment, and Disposal. (4 Pages)

FLUOR HANFORD HOERE FUARSINIY Y SERRY PAGE 2
DD/FH 216-A-28 North Ditch - Alt 3 RTD PRINTED 02/15/2006 9:14 AM
TRENCH TERSUATE FT_RO2N - WORK BREAKDOWN STRUCTURE SUMMARY SPUATID SIS §.13 Al
EST NO. C828NT3C _ PREPARED BY BA Gilkeson
ESTMATE  TOTAL  SUB  ESCALATN ESCAL  SUB  CONT CONTONCY  TOTAL
ESTWBS ESTIMATE WBS DESCRIPTION SUBTOTAL INDIRECTS  TOTAL TOTAL % TOTAL % TOTAL AMOUNT
302040101 UNCONTAMINATED/OVERBURDEN SOIL 85.026 14,054 99,080 o 000 99,080 0 0 99,080
302040102 EXCAVATE CONTAMINATED SOIL W/DUST CONTR 6,264 1,035 7,208 0 000 7,200 0 0 7,299
302040106 RCT SUPPORT 14,385 2374 16,740 o 000 16,740 0 0 16,740
302040107 INDUSTRIAL SAFETY TECH SUPPORT 12,112 1,708 13,820 0 000 13,820 0 0 13820
302060403 LOADMAUL RAD CONT SOIL 8,683 1,435 10,119 0o 000 10,119 0 0 10,119
302060501 QUEUE AREA OPERATIONS 14,783 2,445 17,238 0 000 17,238 0 0 17238
302060502 FH QUEUE AREA OPERATIONS 52 86 608 o 000 609 0 0 609
302060601 LOW ACTMITY CONTAINERS 4433 732 5,186 o o000 5,166 0 0 5,166
302080603 FH DECONTAMINATE CONTAINERS 3,137 518 3855 o 000 3655 0 [} 3655
0 000 0 0

302060801 ERDF DISPOSAL COST 102,976 15,250 118,221

1.03.07 CONSTRUCTION STAFF
302090201 PREPARE FINAL D&D REPORT 8,393 1387 9,780 0 0.00
303020101 CONSTRUCTION FIELD STAFF-| 160,451 26,522 186,973 0 0.00

i e B ol T

1.03.08 PROJECT MANAGEMENT

302090201 PREPARE FINAL D&D REPORT 2,010 a2 2,342
302080203 FINAL SITE SURVEY -FH 3,043 491 3,535

303010101  PROJECT MANAGEMENT-FH-CPT

[

118,227

9,780
186,973

2,342

°
°
o
2
g

[roTaLs

Maestro

Master the Art of Estimating

V 1dVId £9-5002-T4/H0d
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Table D-3. 216-A-29 South Ditch — Alternative 3 — Removal, Treatment, and Disposal. (4 Pages)

FLUOR HANFORD 20081 FEARINLITY STUDY PAGE 1
DO/FH 218-A-20 South Ditch - Alt 3 RTD PRINTED 02/15/2006 9:21 AM
TRENCH TENSLATE FT_RO2N - WORK BREAKDOWN STRUCTURE SUMMARY Mot foipinibitigpiptoo
EST NO. CS29ST3C PREPARED BY BA Gilkeson
ESTIMATE  TOTAL suB ESCALATN ESCAL suB CONT CONTGNCY  TOTAL
ESTWBS ESTIMATE WBS DESCRIPTION SUBTOTAL INDIRECTS  TOTAL TOTAL % TOTAL % TOTAL AMOUNT
1.03.02 MOBILIZATION / DEMOBILIZATION
302010301 PERSONNEL TRAINING-BASIC 24,388 4,031 28,420 0 000 28,420 0 0 28,420
302020102 WASTE SITE SURVEY 3,050 504 3,554 0 000 3,554 0 0 3,554
302020203 MOB SITE WORK EQUIPMENT 5108 844 5,950 0 000 5,950 0 0 5,950
302020301 INSTALL TEMP CONST BARRIER 7548 1247 8,79 0 000 8,796 0 0 8796
302020302 TEMP OFFICE & FACILITIES 3752 6202 43,726 o 000 43,728 0 0 43726
302020304 CONSTRUCT DECON AREA 40,499 6,694 47,194 o 000 47,194 ()} 0 47,194
302020305 TEMP SITE ROAD 7,203 1,180 8,303 o o000 8,303 0 0 8393
302020101 REMOVE TEMP CONST BARRIER 1,505 248 1,754 0 000 1,754 0 0 1,754
302080102 REMOVE DECON AREA 18,411 3,043 21,454 o o000 21,454 0 0 21,454
302000103 REMOVE ROADS & PARKING 757 125 882 o 000 882 0 0 882
302090301 DEMOBILIZE CONSTRUCTION EQUIPMENT 14,543 2,404 16,947 o 000 16,947 0 0 16,947
302090304 FH DECON CONSTRUCTION EQUIPMENT SUPPORT 2,201 363 o 000 2,565 0 [

1.03.03 MONITORING /SAMPLING

302030102
302030302
302030403

SITE AIR MONITORING
RAD SAMPLING ANALY SIS-VEG/SEDWSOIL
FH BAMPLE CREW

23,920
39,010
6,396

3,542
5777
1,057

21,462
44,787
7,454

0.00
0.00
0.00

27,462
44,787
7,454

2,565

27462
44,787
7454

1.03.04 SITE WORK

302080101
302080102
302080201
302080301
302080302
302080303
302080104

LOADMHAUL OVERBURDEN FROM STOCKPILE
LOADMHAUL FROM BORROW SITE

BACKFILL & COMPACTION

MECH SEEDING GRASS
SHRUBS/TREES/GROUNDCOVER
IRRIGATION
MISC CLEANUP

1.03.05 SOIL EXCAVATION

Maestro

18,658
7.012
21,797
8,035
6,744
31,534
3,770

3,084
1,159
3,603

287
1114
5212

623

21,743
8171
25,401
7,033
7,859
36,747
4,393

o O 0o & 6 & a

0.00
0.00
0.00
0.00
0.00
0.00
0.00

21,743
8,171
25,401
7.033
7,859
36,747
4,303

o o © o o o o

| ©o o o0 0o a o

21,743
8171
25401
7,033
7.859
36,747
4,393

V 1dVId £9-5002-Td/20d
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Table D-3. 216-A-29 South Ditch — Alternative 3 — Removal, Treatment, and Disposal. (4 Pages)

FLUOR HANFORD 200-CS-1 FEASIBILITY STUDY —
DD/FH 216-A-28 South Ditch - Alt 3 RTD PRINTED 02/15/2006 9:21 AM
TRENCH TEMPLATE FT_RO2N - WORK BREAKDOWN STRUCTURE SUMMARY UPDATED 02/15/2006 9:20 AM
EST NO. CS29ST3C PREPARED BY BA Gilkeson
ESTIMATE  TOTAL suB ESCALATN ESCAL  SUB CONT CONTGNCY  TOTAL
ESTWBS ESTIMATE WBS DESCRIPTION SUBTOTAL INDIRECTS  TOTAL TOTAL % TOTAL % TOTAL AMOUNT
302040101 UNCONTAMINATED/OVERBURDEN SOIL 37,783 8242 44,005 0 000 44,005 0 [ 44,005
302040102 EXCAVATE CONTAMINATED SOIL W/DUST CONTR 6174 1,020 7,194 0 000 7.194 0 0 7.194
302040108 RCT SUPPORT 7.182 1,187 8,370 o 000 8,370 0 0 8370
302040107 INDUSTRIAL SAFETY TECH SUPPORT 6,208 888 7,186 0 000 7.186 [} 0 7,186
302060403 LOADMAUL RAD CONT SOIL 8,547 1412 9,960 o 000 9,960 0 0 9,960
302060501 QUEUE AREA OPERATIONS 8330 1377 9,707 o 000 9,707 0 0 9,707
302060502 FH QUEUE AREA OPERATIONS 495 81 577 0 000 577 0 0 577
302060601 LOW ACTIVITY CONTAINERS 4352 719 5,071 o 000 5071 0 0 5071
302060603 FH DECONTAMINATE CONTAINERS 2872 491 3,463 0 000 3,463 0 0 3463
0 0.00 116,201 (1] 0

302060801 ERDF DISPOSAL COST 101,212 14,989 116,201

1.03.07 CONSTRUCTION STAFF

302090201 PREPARE FINAL D&D REPORT 8393 1,387 9,780 0 000 9.780 0 0 8,780

303020101 CONSTRUCTION FIELD STAFF-FP 108,613 17,953 126,566 0 0.00 126,566 0 0 126,566

1.03.08 PROJECT MANAGEMENT

302080201 PREPARE FINAL D&D REPORT 2,010 332 2,342 ] 0.00 2,342 o [ 2342
302080203 FINAL SITE SURVEY -FH 1352 218 1,57 0 0.00 1,571 0 0 1,571

303010101 PROJECT MANAGEMENT-FH-CPT

[ToTALS 701,308 112,944 814,250 0 000 814,250 0 0 814,250

Maeslvo Master the Art of Estimating

'V 1dVdd €9-S00Z-Td/40d
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Table D-4. 216-S-10 Ditch — Alternative 3 - Removal, Treatment, and Disposal. (2 Pages)

FLUOR HANFORD 200-CS-1 FEASIBILITY STUDY -
DD/FH 218-8-10 Ditch - Alt 3 RTD PRINTED 0215/2006 9:24 AM
TRENCH TEMPLATE FT_RO2N - WORK BREAKDOWN STRUCTURE SUMMARY UPDATED 02/15/2006 9:24 AM
EST NO. CSS10T3C PREPARED BY BA Gilkeson
L ESTIMATE  TOTAL SUB ESCALATN ESCAL SuB CONT CONTGNCY  TOTAL
ESTWBS ESTIMATE WBS DESCRIPTION SUBTOTAL INDIRECTS  TOTAL TOTAL % TOTAL % TOTAL AMOUNT
1.03.02 MOBILIZATION / DEMOBILIZATION ‘

302010301 PERSONNEL TRAINING-BASIC 24,380 4,031 28,420 0 000 28,420 0 0 28,420
302020102 WASTE SITE SURVEY 3,050 504 3,554 0 000 3,554 0 0 3554
302020203 MOB SITE WORK EQUIPMENT 5106 844 5,950 0 o000 5,950 0 0 5950
302020301 INSTALL TEMP CONST BARRIER 7,681 1,269 8,951 0 000 8,851 0 0 8,951
302020302 TEMP OFFICE & FACILITIES 37523 6.202 13726 o o000 49,726 0 0 87%
302020304 CONSTRUCT DECON AREA 40,499 6,694 47,194 0 o000 47,194 0 0 47194
302020305 TEMP SITE ROAD 7,203 1,190 8,393 o o000 8,393 0 0 8393
302090101 REMOVE TEMP CONST BARRIER 1,532 253 1,785 0 000 1,785 0 0 1785
302090102 REMOVE DECON AREA 18411 3,043 21,454 o o000 21,454 0 0 21,454
302090103 REMOVE ROADS & PARKING 757 125 882 o 000 882 0 0 882
302090301 DEMOBILIZE CONSTRUCTION EQUIPMENT 14,543 2,404 16,047 0 000 16,947 0 0 18.947
302000304 2201 363 2,565 0 000 0 0

302030102
302030302
302030403

1.03.03 MONITORING /SAMPLING

FH DECON CONSTRUCTION EQUIPMENT SUPPORT

SITE AIR MONITORING
RAD SAMPLING ANALY SIS-VEG/SEDM/SOIL
FH SAMPLE CREW

1.03.04 SITE WORK

302080101
302080102
302080201
302080301
302080302
302080303
302090104

LOAD/MHAUL OVERBURDEN FROM STOCKPILE
LOADMHAUL FROM BORROW SITE

BACKFILL & COMPACTION

MECH SEEDING GRASS
SHRUBS/TREES/GROUNDCOVER

IRRIGATION

MISC CLEANUP

38,480
43,174
9,620

28,904
18,218
34,828
8,035
6,744
31,534
4,798

5,688
394
1,590

4,447
3177
5,757

997
1114
5212

783

44,178
49,568
1,211

36,747
5,592

o O O a o 9 Qo

0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

44,178 0 0 44,178
49,568 o ] 49,588
1,211 o o 11,211

31,352 0 0 31,352
22,396 [ o 223986
40,585 0 0 40,585
7.033 0 o 7,033
7,859 0 L] 7,859
36,747 0 0 36,747
5,562 L] L] 5,502

1.03.05 SOIL EXCAVATION

Maestro

V 14VEd £9-S002-T/H0d



Table D-4. 216-S-10 Ditch — Alternative 3 — Removal, Treatment, and Disposal. (2 Pages)

FLUOR HANFORD e Pace 2
DD/FH % PRINTED 02/15/2006 9:24 AM
TRENCH TEMPLATE FT_RO2N - WORK BREAKDOWN STRUCTURE SUMMARY UPDATED 02/5/2006 9:24 AM
EST NO. CSS10T3C PREPARED BY BA Gllkeson

ESTIMATE  TOTAL SuB ESCALATN ESCAL  SUB CONT CONTGNCY  TOTAL
ESTWBS ESTIMATE WBS DESCRIPTION SUBTOTAL INDIRECTS  TOTAL TOTAL % TOTAL % TOTAL AMOUNT
302040101 UNCONTAMINATED/OVERBURDEN SOIL 54,451 8,000 63,452 o 000 63,452 0 0 §3.452
302040102 EXCAVATE CONTAMINATED SOIL W/DUST CONTR 18922 2797 19,718 o 000 19,718 0 0 18,719
302040106 RCT SUPPORT 12,301 2,033 14,334 0 000 14,334 0 0 14,334
302040107 INDUSTRIAL SAFETY TECH SUPPORT 10,658 1,503 12,161 o 000 12,161 0 0 12,181
302060403 LOAD/HAUL RAD CONT SOIL 23,396 3,867 27,263 o 000 27,263 0 0 21263
302060501 QUEUE AREA OPERATIONS 3815 630 4445 0 000 4,445 0 0 4445
302060502 FH QUEUE AREA OPERATIONS 1,348 222 1,57 o o000 1,5M 0 0 1571
302060601 LOW ACTIVITY CONTAINERS 11,876 1,963 13,840 0 000 13,840 0 0 13840
302060803 FH DECONTAMINATE CONTAINERS 8,090 1337 9,428 o o000 9,428 0 0 9,428
302060801 ERDF DISPOSAL COST 264,302 38,155 303,537 o 000 303,537 ° 0

1.03.07 CONSTRUCTION STAFF

Sy-d

302080201 PREPARE FINAL D&D REPORT 9,780 0 000

303020101 CONSTRUCTION FIELD STAFF-FP 163,961 ] 0.00

1.03.08 PROJECT MANAGEMENT

302080201 PREPARE FINAL D&D REPORT 2,010 332 2,342 0 0.00
302090203  FINAL SITE SURVEY -FH 1352 218 1,571 0 0.00

303010101  PROJECT MANAGEMENT-FH-CPT 90,664 14,986 105,651

9.780

163,961

2,342
1.571

303,537

I‘IDTAI.S 1,034,608 164,805 1,199,415 o 0.00

1,199,415

0 1,199,415}

Maestro

Vv 14Vdd £9-5002-T4/H0d
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Table D-5. 216-A-29 North Ditch — Alternative 4 — Engineered Barrier. (4 Pages)

FLUOR HANFORD et et A Pace 1
DD/FH 218-A-29 North Ditch - Alt 4 ET Barrier PRINTED 02/15/2006 9:08 AM
ET CAPILLARYMONOFILL TEMPLATE FT_RO2N - WORK BREAKDOWN STRUCTURE SUMMARY UPDATED 02/15/2006 9:07 AM
EST NO. CS28NB4B PREPARED BY BA Gilkeson
ESTIMATE TOTAL sus ESCALATN ESCAL suB CONT CONTGNCY TOTAL
ESTWBS ESTIMATE WBS DESCRIPTION SUBTOTAL INDIRECTS TOTAL TOTAL % TOTAL % TOTAL AMOUNT
1.04.02 MOBILIZATION/DEMOBILIZATION
302010301 PERSONNEL TRAINING-BASIC 8,222 1,359 9,581 0 0.00 9,581 1] 4] 9,581
302020102 WASTE SITE SURVEY 15,399 2,545 . 17,945 0 000 17,945 0 0 17,945
302020203 MOB SITE WORK EQUIPMENT 2011 3638 25,649 o 000 25,649 0 0 25,649
302020301 INSTALL TEMP CONST BARRIER 25,372 4994 29,567 o 000 29,567 0 0 29,567
302020302 TEMP OFFICE & FACILITIES 21378 3513 24,912 o 000 24912 0 0 24912
302020305 TEMP SITE ROAD 7,538 1248 8,784 o 000 8.784 ) o 8784
302090101 REMOVE TEMP CONST BARRIER 3,957 654 4,611 0 0.00 4,611 0 0 4611
302090103 REMOVE ROADS & PARKING 600 % 699 o 000 699 0 0 699
1.04.03 MONITORING/SAMPLING
302030102  SITE AIR MONITORING - INDUSTRIAL 18,903 3,307 22,210 o o000 2,210 0 0 2210
302030103  SITE AIR MONITORING - ENVIRONMENTAL 3,780 661 4,402 o 000 4,442 0 0 4442
1.04.04 SITE WORK
302080301 MECH SEEDING GRASS 8,490 1,403 2,694 0 o000 9,804 ) 0 9,804
302080302 SHRUBS/TREES/GROUNDCOVER 11,839 1,856 13,796 0 o000 13,796 0 0 13796
302080303 IRRIGATION 60,421 9,087 70,408 0 000 70,408 1) 0 70,408
1.04.06 CAP-ET-CAPILLARY
302080401  SITE LEVELING & COMPACTION 264,450 43713 308,164 o 000 308,164 0 ) 308,164
302080402 LAYER 8 CONTOUR FILL 138,709 22928 161,638 o 000 161,638 0 0 161638
302080407 LAYER 3 SAND FILTER 173,758 28722 202,480 0 0.00 202,480 0 1] 202,480
302080408 LAYER 2 TOP SOIL 122422 20236 142,658 o 000 142,658 0 ) 142,658
302080409 LAYER 1 TOP SOIL W/ PEA GRAVEL 70470 11,848 82,119 o 000 82119 0 0 82119
302080410  SIDE SLOPE - BERM 368,805 61128 430,34 0 000 430,834 0 0 430934
302080412 PIT C & PROCESS OPERATIONS 88.227 14,583 102,811 0 000 102,811 0 0 102,811
302080413 SURVEYING 53463 8837 62,301 o 000 62,301 0 0 62.301

Maegro- _ Master the Art of Estimating

V 14VYdd £9-S002-T4/H0A
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Table D-5. 216-A-29 North Ditch — Alternative 4 — Engineered Barrier. (4 Pages)

FLUOR HANFORD 200-CS-1 FEASIBILITY STUDY —
DD/ FH 216-A-29 North Ditch - Alt 4 ET Barrier PRINTED 02/5/2006 9:08 AM
ET CAPILLARY/MONOFILL TEMPLATE FT_RO2N - WORK BREAKDOWN STRUCTURE SUMMARY UPDATED 02/5/2006 9:07 AM
EST NO. CS29NB4B PREPARED BY BA Gilkeson
ESTMATE _ TOTAL SUB  ESCALATN ESCAL _ SUB __ CONT CONTGNCY  TOTAL
ESTWBS ESTIMATE WBS DESCRIPTION SUBTOTAL INDIRECTS  TOTAL TOTAL % TOTAL % TOTAL  AMOUNT
302080414 TESTING 33250 5,496 38,746 0 000 38,746 0 0 38,748
302080415 FH-RCT SUPPORT 28,088 4312 32,401 o 000 12401 ) ) 32,401
302080416 MINOR WORK 7,575 3897 27,473 o 000 27473 ) 0 27473
o 000 1,893 0 0

302090104 MISC CLEANUP 1,453 240 1,693

1.04.08 CONSTRUCTION STAFF
302080201 PREPARE FINAL D&D REPORT 8,428 1558
303020101 CONSTRUCTION FIELD STAFF-FP

1.04.08 PROJECT MANAGEMENT
302080201 PREPARE FINAL DAD REPORT 332 2,342 0 0.00 2,342 0 0 2,342

303010101 PROJECT MANAGEMENT-FH-CPT 29,905 210,818 o 0.00 210,818 0 0 210818

[rotaLs 2106785 M8140  24549% 0 000 245492 0 0 2454926

Moestro o Master the Art of Estintating

V I1dvdd £9-5002-T4/H0d
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Table D-5. 216-A-29 South Ditch — Alternative 4 — Engineered Barrier. (4 Pages)

FLUOR HANFORD 200-CS-1 FEASIBILITY STUDY T
DD/FH 216-A-20 South Ditch - Alt 4 ET Barier PRINTED 02/15/2006 9:17 AM
ET CAPILLARY/MONOFILL TEMPLATE FT_RO2N - WORK BREAKDOWN STRUCTURE SUMMARY UPDATED 02H5/2006 9:17 AM
EST NO. CS208B4B PREPARED BY BA Gilkeson
ESTIMATE _ TOTAL SUB  ESCALATN ESCAL _ SUB __ CONT CONTGNCY  TOTAL
ESTWBS ESTIMATE WBS DESCRIPTION SUBTOTAL INDIRECTS TOTAL  TOTAL %  TOTAL %  TOTAL  AMOUNT
1.04.02 MOBILIZATION/DEMOBILIZATION
302010301 PERSONNEL TRAINING-BASIC 8222 1359 9,581 o 000 9,581 ) 0 9,581
302020102 WASTE SITE SURVEY 7845 1206 9,142 0 000 9,142 [} 0 9,142
302020203 MOB SITE WORK EQUIPMENT 2011 3638 25,649 o 000 25,649 0 0 25849
302020301 INSTALL TEMP CONST BARRIER 10,393 1718 12112 0 000 12,112 ) 0 12,112
302020302 TEMP OFFICE & FACILITIES 11511 1802 13414 ¢ o000 13,414 o 0 13414
302020305 TEMP SITE ROAD 7538 1248 8784 o oo0 8,784 0 0 8784
302090101 REMOVE TEMP CONST BARRIER 1822 301 2124 o o000 2,424 0 o 2124
302090103  REMOVE ROADS & PARKING 600 99 699 0 000 ) 0

1.04.03 MONITORING/SAMPLING

302030102 SITE AIR MONITORING - INDUSTRIAL 7.561 1322 8,884 ] 0.00 8,884 0 0 8,884
302030103  SITE AIR MONITORING - ENVIRONMENTAL 2,520 440 2,961 0 0.00 2,961 '] 0 2,961
1.04.84 SITE WORK

302080301 MECH SEEDING GRASS 4,245 7 4,947 0 0.00 4.947 0 0 4,947
302080302 SHRUBS/TREES/GROUNDCOVER 5818 878 6,808 0 0.00 6,808 0 0 6,898
302080303 IRRIGATION 30,210 4,983 35,204 0 0.00 35,204 0 0 35,204
1.04.08 CAP-ET-CAPILLARY

302080401 SITE LEVELING & COMPACTION 106330 17.576 123,907 0 0.00 123,807 0 o 123,907
302080402 LAYER 8 CONTOUR FILL 54,958 9,084 64,042 0 0.00 64,042 0 ] 64,042
302080407 LAYER 3 SAND FILTER 68,587 11,337 79,925 ] 0.00 79,925 L] 0 79,925
302080408 LAYER 2 TOP SOIL 48,082 7.948 56,030 0 0.00 56,030 ] L] 56,030
302080408 LAYER 1 TOP SOIL W/ PEA GRAVEL 27 476 4,541 32,018 0 0.00 32,018 L] 0 32,018
302080410 SIDE SLOPE- BERM 153,373 25,352 178,726 0 0.00 178,726 0 0 178,726
302080412 PIT C & PROCESS OPERATIONS 34,402 5,686 40,089 0 0.00 40,089 0 ] 40,089
302080413 SURVEYING 24,407 4,034 28,441 0 0.00 28,441 0 0 28,441

Maeslro Master the Art of Estimating

V LAVdd £9-002-Td/20d
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Table D-5. 216-A-29 South Ditch — Alternative 4 — Engineered Barrier. (4 Pages)

FLUOR HANFORD g g race
DD/FH - ' < PRINTED 0211572006 3:17 AM
ET CAPILLARY/MONOFILL TEMPLATE FT_RO2N - WORK BREAKDOWN STRUCTURE SUMMARY UPDATED 02/15/2006 3:17 AM
EST NO, C5295848 PREPARED BY BA Gllkeson
ESTIMATE _ TOTAL SUB  ESCALATN ESCAL _ SUB __ CONT CONTGNCY  TOTAL
ESTWBS ESTIMATE WBS DESCRIPTION SUBTOTAL INDIRECTS  TOTAL TOTAL % TOTAL % TOTAL  AMOUNT
202080414 TESTING 13685 2262 15,047 0 000 15,947 0 0 15,947
302080415 FH-RCT SUPPORT 1377 1,746 13,124 o 000 13,424 ° 0 13,924
302080416  MINOR WORK 9,889 1834 11,524 0 000 11,524 0 0 11.52¢
0 o 0 169

302090104 MISC CLEANUP 1,453 240 1,693 0.00 1,693

1.04.08 CONSTRUCTION STAFF
302080201 PREPARE FINAL D&D REPORT 9.428 1,658 10,988 0 0.00 10,986 Q 0 10,986
303020101 CONSTRUCTION FIELD STAFF-FP

1.04.08 PROJECT MANAGEMENT
302090201 PREPARE FINAL DAD REPORT 2,010 332
303010101 PROJECT MANAGEMENT-FH-CPT

0.00 2,342 0 0 2,342

I'I'WAI.B 871,87 160,630 1,132,601 ] 0.00 1,132,601 0 L] 1,132,601 f

Maegiro Master the Art of Estimating

vV 1dvdd £9-5002-T4/40d
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Table D-6. 216-S-10 Ditch — Alternative 4 — Engineered Barrier. (2 Pages)

FLUOR HANFORD e e Pace 1
:?::::ILLARYMONOFILL TEMPLATE FT_RO2N - WORK BREAKDOWN STRUCTURE SUMMARY L::g:TT:g m:rnz:: ::: :Mu
EST NO. CSS10B4D PREPARED BY BA Gilkeson
ESTIMATE __ TOTAL sUB ESCALATN ESCAL __ sUB CONT CONTGNCY  TOTAL
ESTWBS ESTIMATE WBS DESCRIPTION SUBTOTAL INDIRECTS  TOTAL TOTAL % TOTAL % TOTAL AMOUNT
1.04.02 MOBILIZATION/DEMOBILIZATION
302010301 PERSONNEL TRAINING-BASIC 8222 1,359 9,581 0 000 9.581 0 0 9,581
302020102 WASTE SITE SURVEY 7.845 1,298 9,142 0 000 9,142 0 0 9,142
302020203 MOB SITE WORK EQUIPMENT 22,011 3638 25,649 0 000 25,649 0 0 25,649
302020301 INSTALL TEMP CONST BARRIER 11,703 1,934 13,638 0 000 13,638 0 0 13,638
302020302 TEMP OFFICE & FACILITIES 14,800 2,446 17,247 o 000 17,247 0 0 17,247
302020305 TEMP SITE ROAD 7.538 1,248 8,784 0o 000 8,784 0 0 8,784
302080101 REMOVE TEMP CONST BARRIER 1,825 301 2127 0 000 2427 0 0 2127
302090103 REMOVE ROADS & PARKING 600 99 699 0 000 699 0 0 699

1.04.03 MONITORING/SAMPLING

302030102 SITE AIR MONITORING - INDUSTRIAL 21,424 3748 25,172 o 0.00 25,172 0 o 25172
302030103 SITE AIR MONITORING - ENVIRONMENTAL 3,780 661 4,442 0 0.00 4,442 0 0 4442
1.04.04 SITE WORK

302080301 MECH SEEDING GRASS 4,245 701 4,947 0 0.00 4,947 "] 4,947
302080302 SHRUBS/TREES/GROUNDCOVER 5918 a78 6,898 0 0.00 6,898 0 6,898
302080303 IRRIGATION 30,210 4,903 35,204 "0 0.00 35,204 0 35,204

1.04.06 CAP-ET-CAPILLARY

302080401 SITE LEVELING & COMPACTION 393,388 85,027 458,415 0 0.00 458,415 0 0 458,415
302080402 LAYER 8 CONTOUR FILL 55,082 8,101 64,184 0 0.00 64,164 0 0 64,164
302080407 LAYER 3 SAND FILTER 68,719 11,359 80,078 0 0.00 80,078 0 0 80,078
302080408 LAYER 2 TOP SOIL ; 48,176 7.963 56,139 0 0.00 56,139 0 0 56,139
302080409 LAYER 1 TOP SOIL W/ PEA GRAVEL 27,531 4,550 32,082 o 0.00 32,082 0 1] 32,082
302080410 SIDE SLOPE- BERM 153,664 25,400 178,084 0 0.00 179,064 ] ] 179,064
302080412 PIT C & PROCESS OPERATIONS 34,474 5,698 40,172 0 0.00 40,172 ] L] 40,172
302080413 SURVEYING 24,407 4,034 28,441 0 0.00 28,441 [ 0 28,441

Maestro Master the Art of Estimating

V 1dVYdd £9-6002-T4/40d
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Table D-6. 216-S-10 Ditch — Alternative 4 — Engineered Barrier. (2 Pages)

FLUOR HANFORD 200-CS-1 FEASENLITY STUDY v

— 216-S-10 Ditch -Alt4 ET Barrier PRINTED 02/15/2006 9:27 AM
ET CAPILLARY/MONOFILL TEMPLATE FT_RO2N - WORK BREAKDOWN STRUCTURE SUMMARY UPDATED 02/15/2006 9:26 AM
EST NO. CSS10B4D PREPARED BY BA Gitkeson
ESTMATE  TOTAL SUB  ESCALATN ESCAL _ SUB _ CONT CONTGNCY  TOTAL
ESTWBS ESTIMATE WBS DESCRIPTION SUBTOTAL INDIRECTS  TOTAL TOTAL % TOTAL % TOTAL  AMOUNT
302080414 TESTING 27,690 4,577 32,268 1] 0.00 32,268 1] 0 32,268
302080415 FH-RCT SUPPORT 31,644 4,858 38,502 (1] 0.00 36,502 0 0 36,502
302080416 MINOR WORK 9,906 1,637 11,544 0 0.00 11,544 4] 0 11,544
o 000 1,693 0 0

302090104 MISC CLEANUP 1453 240 1,693 1,693

1.04.08 CONSTRUCTION STAFF
302080201 PREPARE FINAL D&D REPORT 9,428 1.558
303020101 CONSTRUCTION FIELD STAFF-FP

1.04.08 PROJECT MANAGEMENT
302090201 PREPARE FINAL D&D REPORT 332 2,342 0 0.00 2,342 ] 0 2,342
303010101 PROJECT MANAGEMENT-FH-CPT Z 22222 156,663 0 0.00 156,663 0 0 156,663

[mm.s 1,413,925 233582 1,847,518 0 000 1847518 ] 1,647,518|

Maegtror Master the Art of Estimating

V 14VYdd £€9-S002-T4/40d
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Table D-7. 200-CS-1 Operable Unit Representative and Analogous Site Information.

g & Clean Soil | Area of
Overburden | Excavation Dimensions |[Contaminated| Excavated
Waste Site Site Dimensions (ft) 3 3,| Volume | Barrier in
Depth (ft) (ft) Volume (yd”) | Volume (yd") (yd) Py
Length Width| Depth Length| Width | Depth
216-A-29 Ditch 4,000 6 2-15 6 3,594 | 37t045 | 10to 13 2,399 30,811 28,412 8.1
216-S-10 Ditch 2,250 6 6 0 1025 51 15 3,625 15,865 0 23°
Total volume of soil to 6,024 y &

ERDF

V 1dVHd £9-5007-Td/30d
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Table D-8. 200-C8-1 Operable Unit Net Present Value and Non-Discounted Costs,

AEERN&TIVE y A
fintain Existin \ .
WASTE SITES ALTERNATIVEL:| - Soll Cover, : Removal. Trcatment,and | ALTERNATIVE 4;
No Action Mamto:rgd Natural i)isp sl ? Engineered Barrier
Attenuation, and.
e Institutional Controls _
216-A-~29 Ditch N/A $868,340 $$2,759,317 $3,587,527
(Non-discounted cost) $4,031,232 30 $25,954,293
216-B-64 Trench $0 N/A N/A N/A
(Non-discounted cost) : N/A N/A N/A
216-8-10 Ditch N/A $867,538 $1,679,178 - $3,573,574
(Non-discounted cost) $4,077,514 $0 $8,456,185
216-S-10 Pond $0 N/A N/A N/A
(Non-discounted cost) N/A N/A N/A
216-S-11 Pond $0 N/A N/A N/A
(Non-discounted cost N/A N/A N/A

V¥ 1AVdd £9-500C-TE/HOA
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TERMS

Comprehensive Environmental Response, Compensation,
and Liability Act of 1980

data quality objectives

‘Washington State Department of Ecclogy
groundwater

Hanford Environmental Information System database
maximum contaminant level

not applicable

not detected

operable unit

Plutoniurm-Uranium Extraction Plant

Resource Conservation and Recovery Act of 1976

remedial investigation

secondary maximum contaminant level

Hanford Federal Facility Agreement and Consent Order
{Ecology et al. 198%a)

Hanford Federal Facility Agreement and Consent Order
Action Plan (Ecology et al. 1989b)

- treatment, storage, 311d disposal (unit)
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METRIC CONVERSION CHART
Into Metric Units _ Out of Metric Units
If ¥You Know Multiply By  To Get - If You Know Multiply By  To Ger
Length Length
inches 254 Millimeters millimeters 0.039 inches
nches 2.54 Centimeters 4 centimeters 0.394 inches
feet 0.305 Meters { meters 3.281 feet
yards 0.914 Meters meters 1.004 yards
miles 1.609 Kilometers k_ilometérs 0.621 miles
Area : Area
5Q. inches 6.452 sq. centimeters 'sq. centimeters 0.155 sq. inches
sq. feet 0093 5q. meters 5q. meters 10.76 sq. feet
5q. yards 0.0836 5q. meters 5q. meters 1.196 sq. yards
sq. miles 2.6 sq. kilometers 1 sq. kilometers . 0.4 £q. miles
acres 0.405 Hectares hectares 2.47 acres
Mass (weight) . - .§ Mass (weight)
cunces 28.35 Grams ‘grams 0.035 ounces
pounds 0454 Kilograms kiloprams 2.205 pounds
ton 0.907 metric ton metric ton 1.102 ton
Volume Volume -
teaspoons 5 Milliliters milliliters 0.033 fluid ounces
tablespoons 15 Milifiters  liters 2.1 pints
fivid ounces 30 Miltiliters liters 1.057 quarts
cups 0.24 Liters liters 0.264 gallons
pints 0.47 Liters cubic meters 35313 cubic feet
quarts 0.95 Liters cubic meters 1.308 cubic yards
gallons 38 Liters
 cubic feet 0.028 cubic meters

cubic yards 0.765 cubic meters
Temperature Temperature
Fahrenheit subtract 32, Celsius Celsius multiply by  Fahrenheit

then /5, ther add

multiply by 32

59
Radioactivity Radioactivity
picocuries 37 Millibecquerel millibecquerel 0.027 picocuries
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APPENDIX E
CLOSURE PLAN FOR THE 216-A-29 DITCH
EL0 INTRODUCTION

The original closure plan for the 216-A-29 Ditch (DOE/RI-93-74, 200-BP-11 Operable Unit
RFICMS and 216-B-3 Main Pond, 216-B-63 Trench, and 216-A-29 Ditch Work/Closure Plan)
was submitted to the Washington State Department of Ecology (Ecology) pursuant to Hanford
Federal Facility Agreement and Consent Order (Tri-Party Agreement) (Ecclogy et al. 1989a)
milestone M-20-35 in June 1995. This closure plan has been rewritten to supersede the

June 1995 closure plan. Documents and information sources mentioned in this closure plan are
not intended for incorporation in WA7890008967, Hanford Facility Resource Conservation and
Recovery Act Permit, Dangerous Waste Portion, Revision 8, for the Treatment, Storage, and
Disposal of Dangerous Waste.

The 216-A-29 Ditch Treatment, Storage, and/or Disposal (TSD) unit will be incorporated into
the Hanford Facility RCRA Permit. When the permit modification to incorporate the TSD unit
becomes effective, the provisions of Hanford Facility RCRA Permit Conditions ILY.2.c will
apply. Permit Condition ILY.2.c establishes the corrective action status of the waste site
following certification of closure. This closure plan is written to address only the dangerous
waste constituents of concern relating to Resource Conservation and Recovery Act of 1976
(RCRA) TSD unit operations {(TSD unit constituents), Therefore, any other constituents of
concern described in DOE/RL-2004~17, Remedial Investigasion Report for the 200-CS-1
Chemical Sewer Group Operable Urit, related to past-practice activities at this waste site will be
addressed under past-practice authority, in accordance with Permit Condition ILY 2.c.ii. Any
physical activities necessary to complete remediation of non-TSD unit constituents is outside the
scope of this closure plan and will be performed in conjunction with Tri-Party Agreement past-
practice activities for the 200-CS-1 source operable unit (OU) and the 200-PO-1 Groundwater
Ou.

The development of this closure plan has been coordinated with the 200-CS-1 source OU in
accordance with Tri-Party Agreement milestone M-15-39C. This coordinated approach was
established in June 2002 following the completion of negotiations between the U.S. Department
of Energy, U.S. Environmental Protection Agency, and Washington State Department of
Ecology (Ecology) on the modifications to 200 Areas waste site cleanup milestones through
Tri-Party Agreement change requests M-13-02-01, M-15-02-01, M-16-02-01, and M-20-02-01.
As a result, much of the text contained in this closure plan has been obtained from existing
200-CS-1 OU Comprehensive Environmental Response, Compensation, and Liability Act of
1980 (CERCLA) documentation.

Ei-1
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The proposed closure strategy for the 216-A-29 Ditch soils is clean closure following
remediatjon of the soils and clean closure of the TSD unit pertaining to groundwater following
approval of this closure plan. The soil strategy is based on analytical data summarized in
DOE/RL.-2004-17 and verification sampling activities in the soil to be completed following soil
remediation as part of the 200-CS-1 OU activities. Groundwater data contained in the Hanford
Environmental Information System (HEIS) database was used to show that the TSD unit has not
impacted groundwater.

El1-2
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E2.0 UNIT DESCRIPTION

This chapter provides a physical description of the 216-A-29 Ditch and describes security related
to the 216-A-29 Ditch.

E2.1 PHYSICAL DESCRIPTION AND
OPERATIONS

The 216-A-29 Ditch is located to the east of the 200 East Area of the Hanford Facility

(Figure E-1). The 216-A-29 Ditch received discharge from the Plutonium-Uranium Extraction
(PUREX) Plant chemical sewer. The ditch was uncovered and unlined and followed the natural
topography. The ditch originated from the southeast side of the A Tank Farm (east of the AP
Tank Farm) outside the 200 East Area perimeter fence. The ditch was estimated to be 1,220 m
(4,000 ft) long and 1.8 m (6 ft) wide and varied from 0.6 to 4.6 m (2 to 15 ft). The head end of
the ditch was modified in 1983 to allow the construction of the AP Tank Farm. The end of the
ditch connects to the 216-B-3-3 Ditch and finally to the 216-B-3 Pond.

The PUREX Plant chemical sewer operated between November 1955 and July 1991. At the
beginning of its operation, the 216-A-29 Ditch received discharge from the PUREX Plant
cooling water and discharge from the chemical sewer. In early 1980, because of effluent
monitoring requirements, the chemical sewer lines feeding the 216-A-29 Ditch required upgrades
to allow for monitoring and diversion capabilities. A diversion box was upgraded and connected
to the 216-A-42 Retention Basin. The basin received contaminated diversions from the PUREX
Plant chemical sewer line, cooling water line, and steam condensate discharge. During 1990,
plans were developed and approved to discontinue discharges to and close the 216-A-29 Ditch,
and in 1991, all discharges were discontinued. Stabilization of the 216-A-29 Ditch was
performed in three phases from July to October 1991.

E2.2 SECURITY

Security information for the Hanford Facility is discussed in DOE/RL-91-28, Hanford Facility
Dangerous Waste Permit Application, Section 6.1, General Information Portion. Because the
216-A-29 Ditch is located near the 200 East Area, the security information pertaining to the
200 Areas applies to this TSD unit.

Changes to security are expected to occur during the course of 200 East Area deactivation and
decommissioning activities. Security measures will remain in place that limit entry to authorized
personnel and that preclude unknowing access by unauthorized individuals. Following clean-
closure certification of this TSD unit as described in Section 7.8, security provisions no longer
will apply.

E2-1
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Figure E-1. 216-A-29 Ditch Location and Site Plan.
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E3.0 PROCESS INFORMATION

The following waste streams, which are summarized from the stream-specific, report
(WHC-EP-0342, Addendum 2, PUREX Plant Chemical Sewer Stream-Specific Report),
contributed to the 216-A-29 Ditch:

Various floor drains: 202-A Canyon Building pipe and operations gallery; air
compressor, process blower, and service blower rooms in 202-A; 211-A pump house; and
202-A Canyon Building instrument and maintenance shops

618-1 and 618-2 flash tanks containing heating coils, spray water, and steam condensate

206-A Vacuum Acid Fractionator Building condensers and reboiler cooling water and
steam condensate

Sink drain from the battery room, instrument shop, and maintenance shop in 202-A

202-A laboratory ventilation room; heating, ventilation, and air conditioning-related
drainage

202-A laboratory nonradioactive clothing change room drains
202-A blower room condensate

Overflow from various demineralized water storage tanks
Overflow from the emergency water supply tank

Raw water used to flush continuously the PUREX Plant chemical sewer line.

See Section 7.1 for additional information on physical isolation of the TSD unit.

E3-1
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E4.0 WASTE CHARACTERISTICS

This chapter identifies the estimate of maximum inventory and the characteristics of the waste
disposed at the 216-A-29 Ditch.

E4.1 ESTIMATE OF MAXIMUM INVENTORY
OF WASTE

During operations, approximately 22,700,000 L/day (6,000,000 gal/day) of liquid wastewater
reached the 216-A-29 Ditch. Accurate records are not available concerning the total volume of
waste disposed. The ditch was equipped with a meter for measuring flow rate. Flow rates varied
from approximately 378 to 5,290 L/min (100 to 1,400 gal/min), depending on the operating
conditions of the PUREX Plant. The average flow was about 3,760 L/min (970 gal/min).

E4.2 WASTE CHARACTERISTICS

The dangerous waste received at the 216-A-29 Ditch includes nitric acid, sulfuric acid, sodium
hydroxide, potassium hydroxide, hydrazine, hydroxylamine nitrate, cadmium nitrate, ammonium
fluoride, and ammonium nitrate. Some of these chemicals are regulated under WAC 173-303,
“Dangerous Waste Regulations,” as a dangerous waste because they have a characteristic of
corrosivity (D002). Cadmium nitrate is regulated because of the cadmium (D006). Hydrazine is
regulated because it is in the listed waste code (U133). In addition, other constituents are
regulated because it is mentioned in the state-only WT02 waste code. These TSD unit
constituents are identified in WHC-EP-0342, Addendum 2; DOE/RL-89-28, 216-B-3 Expansion
Pond Closure Plan, Rev. 2 (Attachment 23 to Revision 6 of the Hanford Facility RCRA Permit);
and DOE/RL-2004-17, Appendix B, Table B-2.

Based on the dangerous waste received at the 216-A-29 Ditch, the TSD unit constituents of
concern for RCRA closure are sodium (from sodium hydroxide), potassium (from potassium
hydroxide), sulfate (from sulfuric acid), nitrate (from nitric acid, hydroxylamine nitrate,
cadmium nitrate, and ammonium nitrate), ammonia (from ammonium fluoride, and ammonium
nitrate), fluoride (from ammonium fluoride), cadmium (from cadmium nitrate) and hydrazine.
These constituents constitute the scope of the TSD unit RCRA closure activities (Table E-1).
The pH ranges of the pond and ditch soils are reported as 6.5 to 9.5 and are well within the
noncorrosive range from WAC 173-303-090(6), “Dangerous Waste Characteristics,”
“Characteristic of Corrosivity.”



vd

Table E-1. Comparison of 216-A-29 Ditch Remedial Investigation Data to Clean-Closure Levels. (2 Pages)

TSD Unit Hanford Site Envi tal Human Health
Constituent Soil Protection Soil Direct Seil
Related to S Misiisuh | o g oround | Frotection Contact * Concentration Meet Cl
Concentration | Concentration 1 Ecological . Clean Closure .
Part A Waste R _ (mg/kg) Protective of 5 Closure
Shallow-Zone | Deep Zone Soil Receptors for 4 Driver
Codes D002, 90% Log Groundwater Standard?
Soil (mg/kg) (mg/kg) Shallow Zone Non-
D006, U133, Normal Soils ? ( Carcinogen el (mg/kg)
and WT02 Distribution mg/kg) L.
Sodium 873 Not in RI report 690 N/A N/A N/A N/A Not regulated Yes
table
Potassium ND 2,440 N/A N/A N/A N/A Not regulated Yes
Sulfate 462 237 N/A N/A N/A 1,030 Soil concentration |  No
. protectiveof GW |
Nitrate (as N) 76.4 11.7 N/A N/A 5,600,000 83° Soil concentration |  No
. protectiveof GW | =
Ammonia ND 9.23 N/A N/A N/A N/A Not regulated Yes
Fluoride (using 5.26 ND 100 N/A N/A 210,000 24.1 Background Yes
fluorine)
Cadmium 28 0.32 - N/A N/A 3,5007 N/A Human health Yes
protection
Hydrazine Not in RI, Not in RI, B N/A 0.3333 N/A Practical Practical Yes®
Table 4-1 Table 4-3 quantitation limit* | quantitation limit

! DOE/RL-92-24, Volume 1, Hanford Site Background: Part 1, Soil Background for Nonradioactive Analytes, Rev. 3.

2 WAC 173-340-745(5)(b)(ii), “Soil Cleanup Standards for Industrial Properties,” “Method C Industrial Soil Cleanup Levels,” “Standard Method C Industrial Soil Cleanup Levels,” “Environmental
Protection.,” Environmental protection ecological receptors are not clean up levels, based on WAC 173-340-7493(2)(a)(i), “Site-Specific Terrestrial Ecological Evaluation Procedures,” “Problem
Formulation Step,” “The Chemicals of Ecological Concern” WAC 173-340-745(3)(b)(ii), “Soil Cleanup Standards for Industrial Properties,” “Method A Industrial Soil Cleanup Levels,” “General
Requirements,” values are identical to WAC 173-340-740(3)(b)(ii), “Unrestricted Land Use Soil Cleanup Standards,” “Method B Soil Cleanup Levels for Unrestricted Land Use,” “Standard
Method B Soil Cleanup Levels,” “Environmental Protection,” because they use the same approach.

¥ WAC 173-340-745(5)(b)(iii)(B)(T) and (II), “Scil Cleanup Standards for Industrial Properties,” “Method C Industrial Soil Cleanup Levels,” “Standard Method C Industrial Soil Cleanup Levels,”
“Human Health Protection,” “Soil Direct Contact,” “Noncarcinogens,” and “Carcinogens.” Equations are found in (I) (noncarcinogens) and (II) (carcinogens) for human health direct contact. Point
of compliance is surface to 15 ft (WAC 173-340-740(6), “Unrestricted Land Use Soil Cleanup Standards,” “Point of Compliance”).

4 WAC 173-340-745(5)(b)(iii)(A), “Soil Cleanup Standards for Industrial Properties,” “Method C Industrial Soil Cleanup Levels,” “Standard Method C Industrial Soil Cleanup Levels,” “Human
Health Protection,” “Ground Water Protection.” Point of compliance is soils throughout the site (WAC 173-340-740(6)). WAC 173-340-745(5)(b)(iii)(A) values are identical to
WAC 173-340-740(3)(b)(iii)(A), “Unrestricted Land Use Soil Cleanup Standards,” “Method B Soil Cleanup Levels for Unrestricted Land Use,” “Standard Method B Soil Cleanup Levels,” “Human
Health Protection,” “Ground Water Protection,” because they use the same approach.

* Represents the most restrictive level after ensuring the most restrictive level is not less than natural background and for analytical considerations as indicated in WAC 173-340-700(6)(d), “Overview

of Cleanup Standards,” “Requirements for Setting Cleanup Levels,” “Natural Background and Analytical Considerations.”

Alternate fate and transport model established pursuant to WAC 173-340-747(8), “Deriving Soil Concentrations for Ground Water Protection,” “Alternative Fate and Transport Models.”

See DOE/RL-2005-63, Feasibility Study for the 200-CS-1 Chemical Sewer Group Operable Unit Table 3-1.

7 Soils also meet WAC 173-340-740(3)(b)(iii)}(B)I), “Unrestricted Land Use Soil Cleanup Standards,” “Method B Soil Cleanup Levels for Unrestricted Land Use,” “Standard Method B Soil Cleanup
Levels,” “Human Health Protection,” “Soil Direct Contact,” “Noncarcinogens,” noncarcinogen value of 80 mg/kg.

® The practical quantitation limit for hydrazine exceeds the soil concentration protective of groundwater standard of 0.0000625. Therefore, the practical quantitation limit is used for clean-closure
determinations.

V 14V¥dd £€9-S002-T4/40d



Table B-1. Comparison of 216-A-29 Ditch Remedial Investigation Data to Clean-Closure Levels. (2 Pages)

TSD U Hanford Site , Human Health
Comstituent | oo Moxhamn | . 00 E“;;‘;‘:ec':“t";;?im Protection Soll Direct ol -
Related 10 | oovconpeation | Concentration | oot | geginmeal | Contact Concentration |y eyaure | Micet Clean
Part A Waste _ . S Cinig/ke) e - {mg/kg) Protective of _ 5 Closure
Shallow-Zone - | Deep Zone Soil o Receptors for > g Drriver ; )
Codes D2, o : o 90% Log A, ) - Cromndwater Standard?
b Soil (mig/kig) (/i) ey Shailpw Zone g Non- A
DOGs, U133, i Mpmsal - Sofls ? (rag/k Carclnogen i (mgfikg)
and WTO2 Distvibution o 2 - | carcinogen

¥ Hydrazine was not identified as a constituent of pre
soils have been approved by the Washington state Diep

GW = gromndwater,
N/A = mnotapplicabie.
ND = notdeiected.

Part A =
Ri =
TSD

1-

ern during thé F00-C8-1 Opierable Usit data quality objectives process Contaniéd-in determinations for listed waste code U133 fuf hydrazine in
arteent of Boology. Clean closine is based on tire data guality objectives procéss and the contained-in detenmindtion.
DOR 2002, 216-5-10 Pond and Trench Pari A, Form 3 Dangerous Waste Permit Application, Rev. 6.

remedial investigation (DOE/RL-2004-17, Remedial Investigation Report for the 200-CS-1 Cherideal Sewer Group Operabie Unir).
treatmient, storage, and disposad (unit),

v LIVd £9-00Z-T9/A0A



DOE/RL-2005-63 DRAFT A

This page intentionally left blank.

E44



o S R O T e el
AU= B B W) S NS B )M GO =2 N LR B DD

28

RES

BRIRY

W) LI L L) LY L) LD LD R
w1 N L W) e DND

|95 ]
[#203

DOE/RL-2005-63 DRAFT A

E5.0 GROUNDWATER MONITORING

The 216-A-29 Ditch groundwater closure approach is clean closure. The closure approach is
based on the data gathered to date from the monitoring network (PNNL-13047, Groundwater
Monitoring Plan for the 216-A-29 Ditch), the groundwater data contained in the HEIS, and text
provided in PNNL-15070, Hanford Site Groundwater Monitoring for Fiscal Year 2004, Section
2.11.3.4, for the 216-A-29 Ditch. Groundwater monitoring also will continue, as appropriate, in
the 200-PO-1 Groundwater QU for past-practice discharges. Table E-2 shows a comparison of
the TSD unit constituent levels in groundwater to clean-closure levels. The clean-closure levels
for groundwater are the calculated overall groundwater cleanup levels. Following approval of
this closure plan, the TSD unit groundwater monitoring program for the 216-A-29 Ditch will be
discontinued.

The current interim-status groundwater monitoring i)lan {as required by WAC :
173-303-400,“Dangerous Waste Regulations,” “Interim Status Facility Standards ?and

" 40 CFR 265, “Interim Status Standards for Owners and Operators of Hazardous Waste

Treatment, Storage, and Disposal Facilities,” Subpart F, “Ground-Water Monitoring™) is
contained in a separate document, PNNL-13047. This document contains further details
regarding the geology, hydrology, and current groundwater monitoring programs for the RCRA
TSD unit. Excerpts from PNNL-15070 are presented below that pr0v1de for more recent
monitoring network and gro!mdwaier conditions.

The 216-A-29 Ditch onit cemtinued to be monitored under an interim-status detection program
{40 CFR 265.93(b), “Interim Status for Owners'and Operators of Hazardous Waste Treatment,
Storage, and Disposal Facilities,” “Preparation, Evaluation, and Response,”) in fiscal year 2004.
The groundwater beneath the 216-A-29 Ditch is monitored for evidence of dangerous waste
migration, as required by interim-status RCRA regulations (40 CFR 265.93(b) as referenced by
WAC 173-303-400). The groundwater monitoring network at this TSD unit is sampled twice
annually for constituents that include contamination indicator parameters, annual groundwater
quality parameters, and site-specific constituents. The well network is adequate for the ctirrent
groungwater flow directions. -

Except for specific conductance, indicator parameters in downgradient wells did not exceed
critical mean values in fiscal year 2004. Specific conductance exceeded its critical mean value in
three downgradient wells during fiscal year 2003 {wells 299-E26-13, 299-E25-48, and

299-E25-35) (Figure E-2). During ﬁscal year 2004, specific conductance did not exceed the
critical mean in well 299-E26-13, although the other two wells still showed the exceedance. The
reason for the exceedance at wells 299-E25-48 and 295-E25-35, which lie at the head end of the
216-A-29 Ditch, is the high sulfate concentrations in groundwater associated with discharges of
sulfuric acid. The reason for the elevation of specific conductance in wells in other portions of
the diich is unknown.



¢Sd

Table E-2. Comparison of 216-A-29 Ditch Groundwater Data to Clean-Closure Levels.

Dangerous Constituent | Maximom RPN R . Overall
Related to Part A Waste | Concesitration in. Hauford Site Q:;pu;}dwate;_ - Gromndwater “~Clean Closure :. Meet Clean
_ i 1 g g "1 Background {(pg/L) (90 % A : e B | . Closure
Codes D002, D006, U133, Groundwater from - Log Norrial Distribution) | - Cleanup Level . . Driver | standard?
and WT02 =~ |  HEIS(ugL) | OBNOrTMMM Vol () ! '
Sodium ) : ' 48,500 o 26,998 .. NA " Not regulated . Yes
Potassium | 8130 | S 9,122 1 . NA Notregulated | -~ Yes
Sulfate b 236000 47,014 1 250,000 SMCL Yes
Nitrate (asN) -~ - 4897 1 - 6,067 {10000 _ MCL  Yes
Ammonia : . Notanalyzed 113 : N/A Not regulated " Yes
Fluoride (fluorine) 1,000 1,047 ] 4,000 MCL 1 Yes
Cadmium ' = 0916 iy 5 MCL | Yes
Hydrazine | Coreut | - Practical quantitation | = Practical | = Yes
- 1 ' o Limit’ quantitation limit |

T DOR/RL 96-61, Hanford Site Bﬁékéfouﬁd: Part 3, Groundwater Backgraund.

2 Listed values represent the most Téstrictive level of the groundwater pathways after evaluation of this value to ensure that it is not less than natural background and

for analytical conisidéralions as indicated in WAC 173-:340-700(6)(d) , “Qverview of Cleanup Standards,” “Requirements for Setting Cleamip Levels,” “Naturat
Background and Analytical Considerations.” .~ .~ SR o _ .

3 ‘Tyends for these constituents are currently increasing, but the contamination is from sources other than the 216-A-29 Ditch.

4 All values reported as uridetected with variable detection limits ranging from 1,000 p#/L to 36 ug/L. ~ 5

$ Al values reposted as undetected with variable detection limits rangirg from 10 pg/L 10 0.058 pg/L. - -

6 All values reported as undetected with variable detection limits ranging from 3,000 rg/L-to 1.6 pgfl.

7 The clean up level of 0.0146 pg/t is below the practical quantitation limit. Clean closure is based on the practical quantitation limit.

HEIS = Hanford Eiivironmenial Information System. . " PatA = DOE _2002. 216:5-10 Pand and Trench Part A; Form 3 Dangerous Waste Permit Application, Rev. 6.
MCL = maximum contaminant level. ‘. SMCL = secondary maximum contaminant fevel. . '
NA = = ithdetected. :

not applicable. B c- - u

v LIV £9-S00Z-T/A0d
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2 Figure E-2. Borehote and Test Pit Location Map for the 216-A-29 Ditch.
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Two of the three wells that exceeded the critical mean for specific conductance in fiscal year
2003 continued to exhibit an increasing trend. ‘The trend for the third well has reached a plateau.
Elevated sulfate levels have been shown to increase specific conductance at the 216-A-29 Ditch
in the past. Sulfate levels continued to rise in network wells — most of them with a concomitant
rise in specific conductance. This association also has been reported near the Liquid Effluent
Retention Facility, Low-Level Waste Management Area 2, and Waste Management Areas A-AX
and C. Al of these waste management areas are located at the west edge of the decommissicned
B Pond. The direction of groundwater flow near the 216-A-29 Ditch generally is to the
south-southwest, and the gradient is Jargely flat. The B Pond continues to create a smail
hydraulic barrier that contributes to now localized reversals of groundwater flow. The lower
mud unit of the Ringold Formation inhibits flow to the east near the 216-A-29 Ditch and
groundwater, therefore, is forced to the south. The resulting groundwater flow rate is low, not
exceeding ~0.1 m/day.

ES.1 HISTORY OF RCRA GROUNDWATER
MONITORING

* The RCRA groundwater monitoring of the 216-A-29 Ditch began in November 1988 with an

interim-status indicator parameter evaluation (detection-level) program (DOE/RL-92-03, Annual
Report for RCRA Groundwater Monitoring Projects at Hanford Site Facilities for 1991). The
wells were sampled quarterly for one year to establish background levels. Background sampling
was completedin August 1989. The program was elevated to an assessment-level program in
1690 because of elevated specific conductance beyond the critical mean in one downgradient
well. The results of the groundwater quality asséssment, which concluded in 1995, are reported
in WHC-SD-EN-EV-032, Results of the Groundwater Quality Assessment Program at the
216-A-29 Ditch. The program then reverted to indicator evaluation monitoring in October 1996.

ES.2 AQUIFER IDENTIFICATION

The uppermost or unc0nf1ned aquifer beneath the 216-A-29 Ditch is approxmately 2 to 24 m
(7 to 79 ft) thick and is contained within sediments of the Hanford formation and the Ringold
Formation. The aquifer extends from the water table to the top of the basait or, in some areas,
the lower mud unit of the Ringold Formation. Groundwater flow is to the southwest because of

 the groundwater recharge from the 216-B-3 Pond system. The average groundwater flow

velocities range from approximately 0.03 to 0.09 m/day (PNNL-13047). The water table beneath
the ditch has declined significantly since the discharges to the 216-B-3 Pond system ceased. .

ES3  WELL LOCATION AND DESIGN
At the end of the assessment monitoring program, the monitoring well network reverted to a
smaller group of 10 wells. There were two upgradient wells (699-43-43 and 699-43-45) and

eight downgradient wells. Well 699-43-43 no longer produces representative groundwater
samples and was removed from the sampling schedule in 2001. The downgradient wells

E5-4
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(prefixed by 299-) are E25-26, B25-28, E25-32P, E25-34, E25-35, E25-48, B26-12, and E26-13
{Figure E-2). All of the wells are sampled semiannually with dedicated sampling pumps.

Construction of wells followed the RCRA standard well-construction specifications. The
standards in WAC 173-160, “Minimum Standards for Construction and Maintenance of Wells,”
were used to set the basic design requirements. The interim-status groundwater monitoring
network for the 216-A-29 Ditch includes 10 wells constructed from 1985 through 1992. Nine of
the wells are constructed with screens at the water table, and the remaining well is screened
above the top of the basalt. Construction summaries and details of drilling and design
specifications for all wells in the interim-statas groundwater monitoring system are contained in
several reporis and are available upon request. Two upgradient wells (699-43-43 and 699-43-45)
were selected to determine the background groundwater chemistry.

E54 RESULTS OF RCRA INTERIM-STATUS
GROUNDWATER MONITORING DATA

The RCRA indicator parameters are specific conductance, pH, total organic carbon, and totai
organic halides. Site-specific parameters include inductively coupled plasma metals, anions,
alkalinity, and turbidity. These constituents, other than turbidity, are analyzed annuaﬁy although
the wells are sampled semiannually. Groundwater guality parameters are chloride, iron
{filtered), manganese {filtered), phenols, sodivm (filtered), and sulfate. The 216-A-29 Ditch was
placed into an assessment-level groundwater monitoring program in 1990 because of elevated
specific conductance beyond the critical mean in one downgradient weli. From that time until
1695, comprehensive sampling and analysis were performed to determine the cause of this
exceedance. The assessment report (WHC-SD-EN-EV-032) concluded that elevated specific
conductance was caused by high concentrations of sulfate, sodium, and calcium in the _
groundwater beneath the 216-A-29 Ditch, The TSD unit reverted to an indicator parameter
evaluation program. In fiscal year 2004, specific conductance increased slightly in nearly all of
the network wells.

The groundwater near the 216-A-29 Ditch displays pH at levels above interim drinking water
standards, but these are not considered attributable to the TSD unit. Unfiltered chromium and
iron historically have exceeded drinking water standards in several wells, but filtered results have
not exceeded the drinking water standard. These concentrations have been attributed to well
construction and oxidizing conditions in the aquifer.

E5-5



DOE/RL-2005-63 DRAFT A

This page intentionally left blank.

E5-6



I W

\D R~ G LA

18

11
i2

43

14

15
16
17
18
15
20
21
22

25
26

Z7
28
28
36
31
32
33
34
35

DOE/RL-2005-63 DRAFT A

£6. CLOSURE STRATEGY AND PERFORMANCE STANDARDS

This chapter identifies the 216-A-29 Ditch closure sn:atcgy and closure performance standards
for soils. Groundwater is discussed in Section 5.0.

E6.1 CLOSURE STRATEGY

The standards for closure of Hanford Facility interim-status TSD units are contained in

WAC 173-303-610, “Dangerous Waste Regulations,” “Closure and Post-Closure,” based on the
Hanford Federal Facility Agreement and Consent Order Action Plarn (Tri-Party Agreement
Action Plan) (Ecology et-al, 1989b), Section 5.3. The possibility for clean closure for zil TSD
units at the Hanford Facility is describec in the Tri-Party Agreement Action Plan, Section 6.3.1.

E6.2 CLOSURE PERFORMANCE STANDARDS

Thig section identifies general clean-closure performance standards and the specific cigsure
standards for the soils.

621  Treatment, Storage, and Disposal Unit
Ciosure Performance Standards

The closure performance standards of WAC 173-303-610(2)(a)(i - iii), “Deangerous Waste
Regulations,” “Closure and Post-Closure,” “Closure Performance Standard,” require the owner
or operator.of a TSD facility to close the facility in a manmer that: (1) “minimizes the need for
further meintenance,” (2} “controls, minimizes, or eliminates, to the extent necessary to protect
human health and the environment, postclosure escape of dangerous waste, dangerous waste
constituents, leachate, contaminated runoff, or dangerous waste decomposition products to the
ground, surface water, groundwater, or the atmosphere™ and, (3) “retums the land to the
appearance and use of surrounding land areas to the degree possible given the nature of the
previous dangerous waste activity.” These standards can be met by the clean-closure removal or
decontamination standard of WAC 173-303-610(2)(b) or by implementing the alternative closure
requireraents of WAC 173-303-610(1)(e), “Dangerous Waste Regulations,” “Closure and
D@st-Clomre," “Apphcablhty ”

Potential contaminant exposures and health impacts to humans are largely dependent on land
use. The land use for the 200 Areas selected by The U.S. Department of Energy through

64 FR 61615, “Record of Decision: Hanford Comprehensive Land-Use Plan Environmental
Impact Statement (HCP EIS),” is industrial (exclusive). Industrial cleanup standards are
identified in WAC 173-340-745(5), “Soil Cleanup Standards fer Industrial Properties,”

“Method C Industrial Soil Cleanup Levels.” Before the application of the WAC 173-340-745(5)
standards, however, clean closure is evaluated based on the traditional application of

WAC 173-340-740(3), “Unrestricted Land Use Soil Cleanup Standards,” “Method B Soil
Cleanup Levels for Unrestricted Land Use,” as required by WAC 173-303-610(2)}b){).

Eb6-1
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The standards in WAC 173-340-745(5) can be 1mposed through the altemanve closure
requirements of WAC 173-303- 610(1)e).

The first approach to examine for TSD unit closure is clean closure. Clean closure will eliminate
the need for future inspections and maintenance necessitated by TSD unit constituent
contamination. Clean closure also will eliminate the need for future postclosure monitoring and
maintenance of the soils. Clean closure using the WAC 173-340-740(3) values were examined
first because if the DOE/RI.-2004-17 data showed that the soils met WAC 173-340-740(3)
values as is without further remediation, the TSD unit clean closure can occur mdependent of the
OU remedlatlon activities. :

If the TSD umt constituents cannot meet the WAC 173- 340-740(3) values, then the

WAC 173-340-745(5) values are used to determine if the closure standard has been met. If the .
DOE/RL-2004-17 data showed that the. smls met WAC 173-340-745(5) values.as is without
remediation, the alternative closure requirements of WAC 173- 303-610(1)(e) would be used to
implement closure.

To achieve clean closure following remediation of the soils, verification sampling and analysis -
must be used-to demonstrate that TSD unit constituent concentrations meet the closure standard.

E6.2.2 Soil Closure Standards

The clean-closure requirements are established in WAC 173-303-610(2)(b) and the surface
impoundment standards in WAC 173-303-650(6)(a), “Dangerous Waste Regulations,” “Surface
Impoundments,” “Closure and Post-Closure Care,” to remove or decontaminate unit soils ’
contaminated above clean-closure standards. These soil clean-closuré cleanup levels are the
numeric levels identified in WAC 173-340-740(3) that are either: (1) levels calculated using the
most restrictive WAC 173-340-740(3) formulas for unrestricied use, or (2) background levels -
(DOE/RL-92-24, Hanford Site Background: Part 1, Soil Background for Nonradioactive
Analytes) when the most restrictive WAC 173-34@-740(3) fomzuﬂas are more smngent than

Hanford Srte backgroand concentrat;ons

WAC 173-340—740(3) contains thﬁ follomng potential clean-closu;re standards Enmnmental :
protection related to ecological receptors, soil concenttations protective of groundwater, soil
direct-contact carcinogens, soil direct-contact noncarcinogens, soil direct-contact petroleum .
vapors, and soil vapors. The ‘environmental protection related to ecological receptors’ values
are not a clean-closure standard for TSD unit closure, based on WAC 173-340-7493(2)(a)(d),
“Site-Specific Terrestrial Ecological Evaluation Procedures,” “Problem Formulation Step,” “The
Chemicals of Ecological Concern.”) The ‘soil concentration protecuve of groundwater,” ‘soil -
direct-contact carcinogens,” and “soil direct-contact noncarcinogens’ are applicable and are
identified in Table E-1. The *soil concentrations protective of groundwater’ value for nitrate was
established using the alternative fate and transport provisions in WAC 173-340-747(8),
“Deriving Soil Concentrations for Ground Water Protection,” “Alternative Fate and Transport.
Models,” as described in DOE/MRL-2005-63, Feasibility Study for the 200-CS-1 Chemical Sewer
Group Operable Unit. Section 2.13 and Table 3-1. The ‘soil direct-contact petroleum vapors’
and ‘soil vapors’ standards do not apply, because there are no petroleum compounds and no
volatile organic compounds related to TSD unit closure, respectively.

B6-2
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WAC 173-340-745(5) contains the identical potential clean-closure standards as

WAC 173-340-740(3)". The applicability statements for the individual pathways stated above
under WAC 173-340-740(3) also apply to the WAC 173-340-745(3), “Soil Cleanup Standards
for Industrial Properties,” “Methed A Industrial Soil Cleanup Levels,” standards. In addition,
the following individual pathways and their methods to arrive at a standard are identical:
environmental protection related to ecological receptors, soil concentrations protective of
groundwater, and soil vapors. There is no difference in these standards when comparing
WAC 173-340-740(3) to WAC 173-340-745(5). The only differences between

WAC 173-340-740(3) and WAC 173-340-745(5) for applicable standards are: ‘soil direct-
contact carcinogens,” and ‘soil direct-contact noncarcinogens.” See Table E-1 for additional
informaticn on the clean-closure standards.

Historical listed waste (U133) hydrazine discharges will not prevent clean closure of the
216-A-29 Ditch. Hydrazine was ruled cut 2s a potential contaminant of concern during the data
quality objectives (DQO) process for the 200-CS-1 OU. The DQO report (BHI-01276,
200-CS-1 Operable Unit DQO Summary Repor) states: “Hydrazine is a listed waste that was
potentially discharged with the cooling waters. However, because hydrazine is extremely
reactive and volatile, it no longer is present in any media associated with the 200-CS-1 OU.”
The practical quantitation limit for hydrazine exceeds the soil concentration protective of
groundwater standard of 0.0000625. Therefore, the practical quantitation limnit is used for
clean-closure determinations. Furthermore, 216-A-29 Ditch hydrazine was subject to

& contained-in determination by Ecology (letter 072750, “200 Area Hydrazine Contained-In
Determination Strategy”; letter 02-RCA-0261, “216-A-29 Ditch Hydrazine Contained-in
Determination (CID) Request”; Ecology 2002, “Letter, J. Hebdon, 11.S. Department of Energy,
to 1. B. Price, Washington State Department of Ecology, 216-A-29 Ditch Hydrazine
Contained-in Determination (CID) Request, DOE/RL 02-RCA-0261, dated April 4, 2004™).
This contained-int determination addressed the 216-A-29 Ditch soils. Therefore, clean closure
can be pursued for hydrazine at the 216-A-29 Ditch, and the U133 waste code no longer applies
to 216-A-29 Ditch soils. Clean closure for hydrazine is based on the DQO process and the
contained-in determinations.

! Clean closure using heaith based standards other than those prescribed by WAC 173-303-610(2)(b)(i) is described
in two memos: (1) EPA, 1996, “Coordination Berween RCR A Corrective Action and Closure and CERCLA Site
Activities,” and (2) EPA, 1998, “Risk Based Clean Closure.”

E6-3
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E7.0 CLOSURE ACTIVITIES

This chapter summarizes clean-closure activities for the 216-A-29 Ditch performed as part of the
200-CS-1 OU remediation process. Physical closure activities included TSD unit physical
isolation, borehole and test pit drilling, sampling and analysis, removal of 216-A-29 Ditch soils,
and verification samplmg following soil removal. Administrative closure activities also are
discussed (e.g., certification). '

The unit soils are planned to be clean closed based on the results of DOE/RL-2004-17 and
remediation of the 216-A-29 Diich soils. Soil will be removed and generated as waste. The soil
generated as a waste will require: subsequent deszlgnatmﬂ according to WAC 173-303-070(3),
“Designation of Dangemus Waste,” “Designation Procedures,” and (5}, “Additional Designation -
Required,” and mamagement as part of cﬁosure Because soﬂs are not expected to be deﬂgmated _

“nwmmnsmtal Restoranon Disposai Famhty

E71 TREATMENT, STORAGE, AND '
' BISPGSAL UNIT PHY, SICAL ISOLATION

To preclude any further discharges to the unit and in support of TSD unit closm‘e, the
216-A-29 Ditch was physically isolated from receipt of the PUREX Plant chemical sewer
effluent. Stabilization of the 216-A-29 Ditch was performed in three phases from July to
October 1991. The trench no longer can accept dangerous waste.

E7.2 TREATMENT, STORAGE, AND
DISPOSAL UNIT SAMPL]NG AND
- ANALYSIS

The foﬂo*mng sectmns xde.s‘cr'ibe sampliﬁg and analyses activities that have been completed for .
the 216 A-29 Ditch. :

E7.2.1  Soil Sampling and Analysis

As part of the 280-CS-1 OU remedial investigation, data were coliected to characterize the
nature anij vertical extent of contamination and the physical conditions in the vadose zone _
underlying the 216-A-29 Ditch. Drilling, test pit excavation, surface and borehole geuphysxcal .
surveys, and soil sampling and analysis were conducted during the field activities. Borehole ang.
test pit locations are shown in Figure E-2,

Borehole B8826 was drilled and sampled in the 216-A-29 Ditch east of the AP Tank Farm in the
200 East Area. Test Pits AD-1 through AD-3 were excavated and sampled at the _ '
216-A-29 Ditch in fiscal year 2002, and details are summarized in DOE/RL-2004-17. Data
collected from Test Pit AD-3 was additicnal to the data required by DOE/RL-99-44, ZOG-CS-I
Operable Unit RYFS Work Plan and RCRA TSD Unit Sampling Plan, and was used to support

E7-1
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the decmlon-makmg process for locating a propose.d waste transfer hne to the Waste Vitrification
Plant.

Borehole B8826 was drilled and sampled during fiscal year 2003. The borehole was drilled
through the 216 A-29 Ditch, from the ground surface to a depth of 83.2 m (273 ft). Thc Bborehole
was logged using a high-resolution spectral gamma-ray logging system and a neutron-moisture
logging system. The borehole was drilled to better define stratigraphy and to assess the nature
and vertical extent of contamination, as well as to determine the physical properties of the soil
beneath the TSD unit. '

The test pit locations were preparad by removing 0.3 to 0.6 m (1 to 2 ft) of topsoil from the site.
The test pits were excavated to a maximum depth of 7 m (25 ft) below ground surface usmg a
track-hoe, Samples were obtained du‘ectly from the track-hoe bucket at intervals of
approximately 0.7 m (2.5 ft). ‘Before bein; g placed in a sample jar, soil samples were screened in
the field to assist in selecting sample pomts to support worker health and safety, and to prowde
shipping information. Samples were analyzed for chemical and physical properties. The test pits
were backfilled in the reverse order from which they were excavated, using the track hoe.

Soils from the boreholes and test pits were screened.in the field both for indications of ,
contamination and for assisting in determining the discrete samplc locations or depths before the
samples were collected. Soil samples were collected for analysis and determination of physical
properties. The sampling approach generally required a greater sample frequency nearthe
bottom of the TSD unit, which is the area of highest suspected contamination. Samgle collection
always was attemnpted at depths-of 4.6 and 7.6 m (15 and 25 ft) below ground surface to define .
contamination profiles. Sample frequency generally was reduced t0 6.1t0 152 m (20- to 50-ft)
intervals below a depth of 7.6 m (25 ft) in the boreholes.

Soil samples were analyzed for the constituents of concerns from DOE/RL-2004-17. Samples
were analyzed selectively for field bulk density and moisture content. In addmon, ditch bottorn
samples from each of the test pits were analyzed for an expanded list of compounds, to satisfy
waste-designation requirements. Soil descriptions were recorded to better define stratigraphic
relationships in the OU. The tesults obtdined from previous characterization activities also were
evaluated as part of this remedial investigation. S

E7.22  Seoil Sample Results

Analytical results obtained from the remedia! investigation were intended for RCRA closure
decisions and are defensible for use-in this closure plan. Table E-1 identifies the maximum
concentration of TSD unit constituents in shallow soils and deep-zone soils from
DOE/RL~2004-017, Tabies 4-1-and 4-3. The maximum values are compared to the clean-closure
levels described in Section 6.2.2.

After comparing the TSD unit constituent concentrations found in DOE/RL-2004-17, Tables 4-1
and 4-3, to the WAC 173-340-740(3) values, the TSD unit was not eligible for clean-closure
without remediation. The TSD umit constituent concentrations were then compared to the
WAC 173-340-745(5) values with the same result. Not all constituents met the

WAC 173-340-745(5) standard without remediation. Remediation of the 216-A-29 Ditch soils

E7-2
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will prevent the need for barrier construction as part of the 200-CS-1 OU decision making. The
WAC 173-340-745(5) standards still can be used to meet clean-closure standards.

Table E-1 shows that six of eight TSD unit constituents (sodium, potassium, ammonta, fluoride,
cadmium, and hydrazine) mest the clean-closure standard, the constituent is not regulated, or, in
the case of hydrazine, other provisions are used to demonstrate clean closure. Nitrate and sulfate
are the TSD unit constituents that do not meet the clean-closure standard. To meet

WAL 173-340-745(5) cleanup levels, 216-A-29 Ditch soils will require removal. Furthermore,
because the 200-CS-1 OU is removing the 216-A-29 Ditch soils, the closure approach for the
soils will be to remove the 216-A-29 Ditch soils and conduct verification sampling.

E7.3 OTHER ACTIVITIES REQUIREB FOR
CLOSURE

The 200-CS-1 OU activities planned to suppor: clean closure of the TSD unit include the
removal of the 216-A-29 Ditch soils. This activity is expected to achieve clean closure for the
"TSD unit soils. In addition, a DQO action with follow-on verification sampling will be
performed to determine if the clean-closure levels have been met, as part of the 200-CS-1 OU
activities. After closure, appearance of the land will be consistent with future land-use
determinations for adjacent portions of the 200 Areas as an industrial-exclusive portion of the
Hanford Facility. ' '

E74  INSPECTIONS
The TSD unit has been inspected to ensure that it meets interim-status requirements. Annual

inspections. are performed based on Ecoiogy approval in 2003, .Following closure certification as
described in Section 7.8, inspections for the 216-A-29 Ditch will be discontinued.

A TREET

E75

A dangerous waste training plan has been maintained for the TSD unit to meet interim-status
reguirements. The duties associated with dangerous waste management activities include
performing inspections, notifying Ecology of any potential threats to human health and the
environment, and performing groundwater monitoring. Following closure certification as
described in Section 7.8, the dangerous waste training plan addressing the 216-A-29 Ditch waste
management duties will be discontinued. Following approval of this closure plan, the dangerous
waste {raining plat will be revised to remove the groundwater monitoring duties. :

During the time that the remaining closare activities are performed, as described in Section 7.6,
personne] training will be conducted in accordance with the CERCLA training requirements
contained in 40 CFR 300.150, “National Oil and Hazardous Substances Pollution Contingency
Flan,” “Worker Health and Safety.”
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E7.6  SCHEDULE FOR CLOSURE

The remaining closure activities for this TSD unit include (1) removal of the 216-A-26 Ditch
soils, (2) completion of a DQO process for verification sampling, and (3) verification sampling
of the soils.. These activities will be conducted as part of the 200-CS-1 OU activities. Following
submittal of this closure plan to Ecology, Ecology’s 90-day review period begms in accordance
with the Tn-Parcy Agreement Action Plan, Fi gure 9-2.

E77  AMENDMENT OF CLOSURE PLAN

As required by WAC 173-303-610(3)(b), “Dangerous Waste Regulations,” “Closure and
Post-Closure,” “Closure Plan; Amendment of Plan,” the closure plan will be amended if changes
to closure activities require a modification of the approved closure plan. Modifications to this
plan could occur as a result of the activities identified in Section 7.6.

E78  CERTIFICATION OF CLOSURE

Upon removal of the 216-A-29 Dxtch soils, venficaUOn sampling must be performed to

determine if the closure activities meet the clean-closure standard. When verification sampling

results have been evaluated, closire activities under this closure plan are planned to have been

completed. | , L

Tn accordance with WAC 173-303-610(6), “Dangerous Waste Regulations,” “Closure and
Post-Closure,” “Certification of Closure,” within 60 days of completion of TSD unit closure, the
U.S. Department of Energy will submit to the lead regulatory agency (Ecology) a certification of
closure. Both DOE and the Co-Operator identified on the current Part A Permit Apphcatmn
(DOE 2002, 21 6-A-29 Ditch Part A, Dangerous Waste Permit Apphcatzon, Rev. 6) will sign the
certification of closure, and an independent Registered Professional Engineer will state that the
unit has been closed in accordance with the approved closure plan. The certification will be
submitted by registered mail or an equivalent delivery service. Documentation supporting the -
independent chxstered Professional Engineer’s certification will be placed in the Administrative

Record.
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'E8.0 POSTCLOSURE PLAN

The closure strategy for the 216-A-29 Ditch is clean closure with regard to TSD unit constituents
for soils and groundwater. Therefore, no postclosure plan is required. If the verification
sampiing following removal of the 216-A-29 Ditch soils does not demonstrate clean closure, 2
postclosure plan will be prepared for the 216-A-29 Ditch. The postclosure plan will be
submitted to Ecology within 180 days following ceriification of closure or as otherwise agreed to
by Ecology, based on 200-CS-1 OU schedules.
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APPENDIX F
SEASONAL SOIL COMPARTMENT MODEL

F1.0 BASIS FOR SEASONAL SOIL COMPARTMENT MODEL AS AN
ALTERNATIVE TRANSPORT AND FATE MODEL

The extended risk analysis uses as a vadoss zone to groundwater alternative transport and fate
model] in accordance with the requirements in Washington Administrative Code

(WAC) 173-340-747(8), “Deriving Soil Concentrations for Ground Water Protection,”
“Alternative Fate and Transport Models,” in order to help clarify uncertainties in the
understanding of the threats posed by shallow (0 to 15 £t [0 to 4.6 m]) soil contamination. The
uncertainties stem from initial use of Equation 747-1 from WAC 173-340-747(8) to evaluate
vadose zone s0il contamination impacts on groundwater. Equation 747-1 is a screening tcol that
does not account for the significant depth fo groundwater, typically 270 ft (94 m), or the
deficiency of net infiltration typical of the Hanford Site. WACT 173-340-747(8) specifies
procedures and requirements for establishing soil concentrations that are protective of
groundwater usmg fate and transport models other than Equation 747-1.

The alternative fate and transport model used to evaluate soil to groundwater impacts is the
Seasonal Soil Compartment Model (SESOIL). SESQIL was developed ar_iginailly'by the

U.S. Environmental Protection Agency’s Office of Water and Toxic Substances. The Oak Ridge
National Laboratory has upgraded the model several times, including a major effort in 1995,
General Sciences Corporation (GSC 1998, SESOIL) currently licenses the model. SESOLL is
widely used in the hazardous waste industry to assess soil-to-groundwater impacts at
Comprehensive Environmental Response, Compensation, and Liability Act of 1980 and Resource
Conservation and Recovery Act of 1976 sites such as those found at the 200-CS-1 Operable Unit
(CU) waste sites. ‘Various states, including Colorado and Kansas, use SESOIL to evaluate the
impacts that contaminants in soils may have on groundwater. A detailed dlscussmn of SESOE
can be found in Section F2.0. :

SESOCIL is-a compartment mode! that computes the mass movement of constituents from
overlying strata to the underlying strata using advective moisture movement from infiltration,
water balance, and constituent-pastitioning algorithms. SESOIL helps clarify the groundwater
impacts assessment, over the use of Equation 747-1 from WAC 173-340-747(8), by:

s Using local climatological data to drive the moisture flux '
e Incorporating the significant depth to groundwater that is intrinsic to the Hanford Site
« Integrating constituent-specific migration and attenuation characteristics over time.-

The constituent partitioning and depth of penetration aspects of SESOIL are governed by (1) the
distribation coefficient (e.g., Xg) in a method that is essentially similar to that used by

Eguation 747-1, and (2) the vertical moisture velocity computed by the model using site-specific
meteoroclogical (i.e., Pasco National Weather Service data).
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A comparison of requirements for the use of alternative fate and transport models, as set forth in
WAC 173-340-740, with SESOIL as conf1gured for the 200-CS-1 OU waste sites, is provided in
Table F-1.

Examination of Table F-1-indicates that the use of SESOIL as an alternative fate and transport
model to clarify uncertainties in the refined risk analysis has been accomplished in accordance
with WAC 173-340-747(8). The uncertainties arise from the use of Equation 747-1, which does
not account for the significant depth to groundwater, typically 270 ft (94 m), nor does the
equation account for the scarmty of net infiltration typical of the arid Hanford Site. SESOIL
modeling results, detailed in Sectmns 2-12 and 2-13 are credible and consistent w:lth observed
monitoring data . _

F2.0 DETAILED DESCRIPTION OF THE SESOIL MODEL

F21 SESOIL OVERVIEW

SESOILis a one-dlmensmnal vertical transport software code for the unsaturated soil zone.
(Figure E-1).! SESOILis a unique model, both in its structure and its mathematics. An

- integrated. screenmg—level soil compartment model, SESOIL is designedto simultaneously

model water transport, sediment transport, and pollutant fate. However, for apphcaﬁons at the

© 200-CS-1 OU waste sites, sediment transport was not used..

SESOIL was developed for the U.S. Envnonmental Protection Agency (EPA) Ofﬁce of Water
and the Office of Toxic Substancesin 1981 by Arthur D. Little, Inc., Cambridge, Massachusetts
{Bonazountas and Wagner 1981, SESOIL: A Seasonal Compartment Model) as part of the EPA
Risk Analysis Program. The model was updated in 1984 to include a fourth soil compartment
(the original model included up to three Jayers) and soil erosion algorithms (Bonazountas. and
Wagner 1984, “Modeling Mobilization and Fate of Leachate Below Uncontrolied Hazardous -
Waste Sites”). Following a comprehensive evaluation of SESOIL. (Watson and Brown 1985,
Testing and Evaluation of the SESOIL Model), SESOIL was enhanced at the Ozk Ridge National
Laboratory {Hetrick et al. 1986, “Model Predictions of Watershed Hydrologic Components:
Comparison and Verification™; Hetrick et al. 1988, “Model Predictions of Watershed Erosion
Components”; ORNL/TM-10672, Qualitative Validation of Pollutant Transport Components of

. an Unsaturated Soil Zone Model [SESOIL])

SESOIL Was :de_veloped as a screening-level model, using less soil, ch‘emichl, -and meteorological
values as input than most other similar models. Qutput of the SESOIL mode} includes -
time-varying pollutant concentrations af various soil depths and pollutant loss from the
unsaturated zone in terms of surface runoff, percolahon to the groundwater volau.hzatlon, and
degradation.

! Much of this section was excerpted nearly verbatim from Chapter 7.0 in Bonazountas et al. 1997, SESOIL in
Environmental Fate and Risk Modeling.
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SESOLL accepts time-varying poliutant loading. It can simulate chemical releases te soil from a
variety of sources, including landfili disposal, accidental leaks, agricultural applications, leaking
underground storage tanks, or deposition from the atmosphere. Applications of SESOIL include
long-term leaching studies from waste disposal sites, pesticide and sediment transport in
watersheds, studies of hydrological cycles and water balances in soil compartments, and
pre-calibration runs for other simulation models. The model can be used to estimate the effects
of various site management or design stratcgzes on poliutant distributions and concentrations in
the environment.

The soil column in SESOIL is a user-defined compartment extending from the surface through
the unsaturated zone te the groundwater table. Typically, SESOIL is used to estimate the
migration rate of chemicals through soils and the concentration of the chemicals in soil layers
following a chemical release to the soil environment. SESOIL simulation of chemic¢al -~ ~
persistence considers mobﬂity, volatility, and degradation. This is cbnsistent with its
site-gpecific parameters t0 estimate the concentratson of the chemical in the soil, its rate of
leaching toward groundwater, and i its impact on other environmental pathways. The user is
required to provide chemical properties and relea.se rate, and soil and chma}te data.”

F2.2 SESOIL THEORY

¥2.2.1 Model Description

SESOIL is 2 oné-dimensional vertical transport model for the unsaturated soil zone. The model -
is based on mass balance and equilibrium partitioning of the chemical between different phases
(i.c., dissoived, sorbed, vapor, and pure). SESOIL was designed to perform long-term
simulations of chemical transport and transformations in the scil. The model employs
theoreticaily derived ‘equations 10 represent water transport, sediment transport on the land
surface, pollutant transformation, and migration of the pollutant to the atmosphere and
groundwater. Chimatic data, compartment geometry and scil and chexmca]l prepe:rty data are the
mejor compenents used in the equatmns -

Processes modeled by SESCIL are categorized into three cyc]les: hydrology, sediment'(not used
for the 200-CS-1 OU waste sites), and pollutant transport. Each cycle is a separate submoc%ei' "
within the SESOIL code. Most mathematical environmental simulation models may be -

categorized as. stochastic (i.e., statistical) or deterministic models; both models are theoreticaily
dﬁ:rweﬂ'i Stochastic models incorporate the concept of pzobabﬁity or some other measure of
uncertainty, while deterministic models describe the system in termis of cause-effect
relationships. SESOIL employs a stochastic approach for the hydrologic cycle and a
deterministic approach for the poliutant transport cycle.

F2.2.2 Soi#l Compartment

In SESCIL, the soil compartment (or coluran) is a cell extending from the surface through the
unsatarated zone to the upper level of the saturated soil zone (aquifer or groundwater tabie).
While SESCIL estimates the pollutant mass added to the groundwater, the saturated zone is not
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modeled. The output from SESOIL can be used for generating input values for groundwater
transport models: In the version used for the 200-CS-1 OU waste sites, a simple
groundwater-mixing model (Summers model) takes the SESOIL output and estimates
groundwater concentrations. The Summers model is an integrated feature of the modeling
system provided in RISKPRO Version 3.0 (GSC 1998). :

SESOIL perfor.ms simulation for three separate cycles within the soil compameﬁt. The cycles
and the processes included in each cycle are as follows:

e Hydrologic cycle, Which includes rainfall, infiltration, groundwater mmoff (i.e., recharge),
surface runoff, capillary rise, evapotranspiration, and soil moisture retention (storage)

. Sedament cycle, which includes sedlment wash load {erosion due to sterms) which was
not simulated for the 200-CS-1 OU waste s1tes _ '

° Pollutant fate cyc]e, which 1ncludes the processes of advection, diffusion (¢.g., air phase)
volatilization, sorption, cation exchange, hydrolysis, wash load, ‘'surface nmoff,
groundwater runoff (i.e., recharge) metal complexation, and chemical degradation/decay.
For the 200-CS-1 OU waste sites, advection, sorption, and groundwater rimoff were the
principal processes simulated. Chemical degradation/decay was s1mu1a1:ed to add:ess
benzene contamination at the 216-B-63 Trench,

F2.2.3 Hydrologic Cycle

The hydrologic cycle, illustrated in Figure F-2, is one-dimensional submodel that considers
vertical movement only and focuses on the role of soil moisture (or interstitial pore water) in the
soil compartment. The hydrologlc cycle submodel calculates results for the hydrology of a site
and transfers these results to the sediment wash load cycle and the pollutant fate cycle. The
hydrologic cycle used in SESOIL is an adaptation of the water balance dynamics theory of
Eagleson 1978, “Climate, Soil, and Vegetation.” The theory can be described as a dimensionless
analytical representation of an annual water balance. It is itself 2 model based on interscting
hydrological processes, which include parameters governing climate, soil, and vegetation of a
basin. These processes are coupled through statistical algorithms.

Itis beyond the scope of this dascussmn to present the detailed physms and mathemaucal
expressions used. The hydrologic cycle is thomughly described by Eagleson (1978) and
summarized by Bonazountas and Wagner (1984). It is based on the water balance equat:lons (see
Equations 1 and 2). All of these parameters are expected or mean annual values and in SESOIL
they are expressed in centimeters:

P-E-MR:S-FG::Y | | Eql
I=P-S Eq2
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where

precipitation

gvapotranspiration

moisture retention

surface runoff

infiltration

yield

groundwater runoff or recharge (includes term for capillary rise).

@@wmgmw

Wi nnH

Precipitation is represented by Poisson arrivals of rectanguiar garnma-distributed intensity pulses
that have random depth and duration. Infiltration is described by the Philip equation, which
assumes the medium to be effectively semi-infinite, and the internal soil moisture content at the
beginning of each storm and interstorm period to be uniform at its long-term average.
Percolation to the groundwater is assumned to be steady throughout each time step of simulation,
at a2 rate determmed by the long-term average soil moisture content. Capillary rise from the
water table is assurned to be steady throughout the time period and to take place to a dry surface.
Surface runoff is derived from the distribution of rainfall intensity and duration, and by use of
the Philip infiltration equation. The effects of moisture storage are included in the monthiy
option in SESOIL, based on the wcrk of Eaglescn as modiﬁed by Bonazomntas and

Wagner (1984).

Eagleson’s theory assumes a one-dimensional vertical analysis in which all processes are -
stationary at {he Jong-term average. Eagleson’s approach assumes that soils are homogeneous
and that the soil column is semi-infinite in relation to the surface processes. Thus, in the
hydrologic cycle of SESOIL, the entire unsaturated soil zone is conceptualized as a single layer
{or compartment) and the prediction for soil water csntent is an average value for the entire
unsaturated zone. '

While the user can provide different permeability values as input for each enf the four major soil
layers for SESOIL’s pollutant cycle, the hydrologic cycle will compute and use the '
depth-weighted average permeability according to the formula shown in Equation 3:

Eq 3

d

Z___

:—1

where
K. = vertically averaged permeablhty (cm?)
K; = permeability for layeri (cm®)
d = depth from surface to groundwater {cm)
d;: = thickness of layeri (cm).
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There is no explicit consideration of snow and ice, which are entered as precipitation. The model
assumes that the water table elevation is constant, with no change in groundwater storage from
year to year. Bonazountas et al. (1984) adopted this theory for annual and monthly simulations.

Each process in Equations 1 and 2 is written in terms of the soil moisture content.  Solution of

the equations is accomplished by iterating on soil moisture until the calculated value for

precipitation is within 1 percent of the measured value input by the user. When this iteration is

completed, components such as infiltration and evapotranspiration in Equations 1 and 2 are

known. SESOIL uses this procedure in the annoal ‘and monthly routines. The monthly routine is
an extension of the annual routine. The monthly routmc used for the 200-CS 1 OU waste sites,
is dlscussed below -

Monthly Hydroiogtc Cycle

The monthly water balance routine is based on the same theory as the annual routine, with
modifications made to the details of moisture transfer from month to month (handling of
moisture storage) and to the radiation effects. The initial value for soil moisture content is
calculated in SESOIL by summing the appropriate monthly climatic input data (for the first year)
to obtain annual values and using the annual cycle algorithm. Then, for each month, the monthly
input values for precipitation, mean storm number, and mean length of the rain season are
multiplied by 12 to again obtain annual values. Equations 1 and 2 then are solved to compute the
s0il moisture content, and the results for the components (e.g., infiltration, evapotranspiranon)
are d:wded by 12 to attain average monthly values,

The monthly cycle in SESOL accounts for the changc n. mmsmre storage from monthto
month, incorporating the work of Metzger and Eagleson 1980, “The Effects of Annual Storage
and Random Potential Evapotranspiration on the One-Dimensional Annual Water Balance™).
The SESOIL evapotranspiration algorithm has been modified from the original work of
Eagleson (1978) to include seasonal changes in average monthly radiation (radiation was 2
constant furiction of latitude before). Hetrick 1984, “Simulation of the Hydrologic Cycle for .
Watersheds,” observed that hydrology predictions of the original SESOIL model were
insensitive to seasonal changes in meteorological data. To.model the hydrology more .
realistically, an algorithm from the Agricultural Terrestrial Ecosystem Hydrology Model
(AGTEHM) model (ORNL/TM-7856, AGTEHM: Documentation of Modifications to the
Terrestrial Ecosystem Hydrology Model (TEHM) for Agricultural Applications) is now used.
The AGTEHM algorithm computes daily potential radiation (incoming radiation for cloudless
skies) for a given latitude and Julian date (December-31=365). The middle day of the month is
used in the algorithm and the effect of cloud cover is calculated with the expression (Hetrick et
al. 1986) shown in Equation 4:

Savg =8[ (i‘C_)_+ k f.C] Eq 4
where
Swg = the average monthly solar radiation
S = the potential radiation
C = the fraction of sky covered by clouds -
k = the transmission factor of cloud cover.
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The value for k used in SESOIL is 0.32 as suggested by ORNL/TM-7856. Because latitude and
monthly cloud cover are required input for SESOIL (e.g., Pasco National Weather Service
Station for the 200-CS-1 waste sites), no new input data are needed to support this modification.

SESOIL modaei predicuons (usmg the monthly option) of watershed hydrologic components have
been compared to those of (1) the more data-intensive terrestrial ecosystem hydrology mode!l
AGTEHM (ORNL/TM-7856), and (2) empmcal measurements at a deciduous forest watershed
and a grassland watershed (Hetrick et al. 1986). Although there were some dlfferences in
monthly results between the two models, good agreement was obtained between model
predictions for annual values of infiltration, evapotranspiration, surface runoff, and groundwater
runoff (recharge). In addition, SESOIL model predictions compared well with the empirical
measurements at the forest stand and the grassland watersheds.

Figure F-3 illustrates how the SESOIL layer and sub—laysr system typmally were conﬁgmed for
the 200-CS-1 OU waste sites. -

Hydroiagzc Calzbmtwn :

Calibraticn of unsaturated seﬁ zone. mode}is can be uncertain and difficult because climate, soil
moistire, soil infiltration, and; perculaﬁon are strongly interrelated parameters that are difficult
and expensive to measure in the field. ¥ possible, input parameters for any ‘unsaturated smi Zone
model shmﬂd be calibrated so that hydrologic predictions agres with observations.

In SESOH., all input parameters reqmred for the hydrologlc cycle can be estimated from field
studies with the exception of the pore disconnectedness index, “c.” This parameter is defined as
the exponent relating the “wefting” or “drying” time-dependent penneabxhty of asoil toits
safurated permeability (Bagleson 1978; Eagleson and Tellers 1982, “Ecological Optimality in
Water-Limited Nataral Soil-Vegetation Systems, 2. Tests and Applications™). Brooks and
Corey 1966, “Propersiesof Porous Media Affecting Fluid Flow,” presented the Ielaticnshlp
shown in Equatmn 5;

KJﬁS)=K(D*_S"_' - o s
where

KO = _saturated hydrauhc conduchwty (cmls)

K{S)= hydreulic conductivity at S (cmis)
S = percent saturation . _
¢ = pore disconnectedness index.

This parameter is not commonly found in the literature. Defauit values for “c” proposed by
Eagleson (1978) and Bonazountas and Wagner (1981, 1984) are clay, 12; silty ¢clay loam, 10;
clay loam, 7.5; sandy loa:m, 6; silt loam, 5.5; sandy clay loam, 4; and sand, 3.7.

52,24 Pol!utaat Fate Cyc]le

The pollutant fate cycle focuses on the various chemical transport and transformation processes
that may occur in the soil. These processes were summarized in Section 2.2.2, and are discussed
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in more detail below ‘The pollutant fate cycle uses calculated results from the hydrolog1c cycle -
that are automatlcally pronded to the pollutant fate cycle.

In SESOIL, the ultlmate fate and dlstnbutlon of the pollutant are controllcd by !.he processes

 interrelated by the mass balance equation (Equation 6). The processes are selectively employed -

and combined by the pollutant fate cycle based on the chemical properties and the simulation
scenario specified by the user. The actual quantity or mass of pollutant taking part in any one
process depends on the COmPEtlthl‘l amongall the processes for available pollutant mass.
Pollutant availability for participation in these processes and poliutant rate of migration to the
groundwater depend on its partitioning in the soil between the gas (soﬂ air) dissolved (soﬂ
moisture), and solid (adsorbed to soﬂ) phases : ,

Pollutant Cycle F oundatwn

In SESOCIL, any layer or sub—layer can receive poﬂutant, store it, and expoxt it to oﬂ*zer ' _
subcompartments. Downward movement of pollutant occurs only with the soil moisture, while
upward movement can occur only by vapor phase diffusion. Like the hydrologic-cycle, the-
pollutant fate cycle is based on a mass balance equation that tracks the pollutant as it moves in
the soil moisture between subcompartmsnts Upon reachmg and entering a layer or sub-layer,
the model assumes instantaneous uniform distribution of the pol]uzant throughout that Iayer or
sub-layer. The mass balance equatlon (Equatlon 6) it

| O(t 1+ It)= T(t)+R(t}+M{t) . Eq6
wheré'

ot-1) = the amount of pollutant originally in the soil compartment af time t—l (ﬂg/cm )
m = the amount of poliutant entering the soil compartment during a time step (fig/cm®)

T() the amount af poltatant transformed within the soil: compartmem dmmg the time
step (ﬂg/cm )

R() = the amount of pollutant remaining in the soil.compartment at time ¢ (ﬂglcm }

M) = the am%unt of pollutant migrating out of the soil compartment during the time step
(flg/em”).

The fate of the pollutant in the soil column includes both transport and transformation processes,
which depend on the chemical’s partitioning among the three phases:" soil ait, soil moisture, and
soil solids. The three phases are assumed to be in equilibrium with each other at all times, and
the partitioning is a function of chemical-specific pamuan coefficwnts and rate constants
supplied by the user.

Once the concent:ratzon in one phase is known, the concentrations in the other phases can be
calculated. The pollutant cycle of SESOIL is based on the chemical concentration in the soil -
water, That is, all processes are written in terms of the pollutant concentration in soil water, and
the model iterates on the soil moisture concentration until the system defined by Equation 6
balances. : _ ; .
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The concentration in the soil air is calculated via the modified Henry’s law constant {(see
Eguation 7):

%
s = _._.E-...H;.__. Eq 7
CR#FT+273)
where
C; = poellutant concentration in $0il air (#g/mL)
¢ = pollutant concentration 1n soil water (ig/mL)
H = Henry's law constant {(m’atm/mol) -
R = gas constant [8.2%10-5 m’atm/(mol °K)]
T = scil temperature (°C). '

The concentration adsorbed to the soii is calculated using the Freundlich isotherm (note that a
cation exchange option, discussed later, is available in SESOIL) (see Equation 8):

1

s=K,c* - Eq 8
where
§ = pollu‘tam-adsorbed concentration {ugfg soil)
Ka = polluiant-partitioning coefficient (gg/g soil)/(ug/mL)
¢ = pollutant concentration in soil water (pg/mL)
n = Freundlich constant.

The total concentration of the poliutant in the soil is computed as shown in Equation 9:

¢, =1, *c, ¥0*c+p,n Eq9
where
ce = overall {total) pollutant concentraticn (,ug!cma)
fi = n-b = the air-filled porosity {mi/mL)
n = soil (total) porosity (mL/mL) _
8 = soil moisture (water) content (mL/ml.)
pp = soil bulk density (g/cmS)

In SESOIL, aach soﬂ layer or sub-layer has a set volume, and the totai soil co‘iumﬁ 1is tmated asa
series of interconnected layers. Each layer or sub-layer has its own mass balance equation
{Bquation 6) and can receive and release pollutant to and from adjacent layers or sub-layers. The
individual fate processes that compose the SESOIL mass balance equations (e.g., volatilization,
degradation) are functions of the pollutant concentration in the soil water of each zone and a
variety of first-order rate constants, partitioning coefficients, and other constants.

The pollutan: cycle equations are formulated on a monthly basis and results are given for each
month simulated. However, {o account for the dynamic processes in the model more accurately,
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an explicit time step of 1 day is used in the-equations. The monthly output represents the
summation of results from each day.

In the event that the dissolved concentration exceeds the aqueous solubility of the pollutant, the
dissolved concentration is assumed to equal the aqueous solubility. That is, if during solution of
the mass balance equation for any one layer, the dissolved concentration exceeds the solubility of
the chemical, the iteration is stopped for that time step, and the solubility is used as the dissolved
concentration. The adsorbed and soil air concentrations are calculated using the chemical
partitioning equations as before (Equations 7 and 8).

To maintain the mass balance, the remaining pollutant is assumed to remain in a pure phase
(undissolved)., Transport of the pure phase is not considered, but the mass of the chemical in the
pure phase is used as input to that same layer in the next time step. Simulatlon contmues until
the pure phasc eventua!ly msappears

Pollutant Depth Algomhm

This section introduces the user to the major algorithms and processes simulated in the pollutant
cycle of SESOIL, which is based on the pollutant concentration in soil moisture. In theory, a
nonreactive dissolved pollutant originating in any unsaturated soil layer will travel to another soil
layer or to the groundwater at the same speed as the moisture mass originating in the same soil
layer. The movement of a reactive pollutant, however, will be retarded in relation to the '
movement of the bulk moisture mass because of vapor phase partitioning and the adsorption of
the pollutant onto the sojl particies.  If it is assumed that no adsorption occurs, and that the vapor
phase is negligible, the poltutant will move at the same rate as water through the soil.

Originally, only the advective velocity was used in SESOIL to determine the 'depth- the pollutant
reached during a time step. The depth (ID) was calculated as shown in Equation 10:

J.t
D': ¥ C Eq 10
9 . .
where
Jw = water velocity (cm/s}
tc = advection time (s)
8@ = soil water content (cm’fcm?).

Using this approach, all chemicals reach the groundwater at the same time, irrespective of their
chemical sorption characteristics. To account for retardation, SESOIL uses Equation 11to
calculate the depth reached by a chemical with a linear equilibrium partitioning between its
vapor, liquid; and adserbed phases (Jury et al. 1984, “Behavior Assessment Mode] for Trace
Otrganics in Soil: II. Chemical Classification and Parameter Sensitivity”):

De It Eq 11

8+p,*Kd + _LH
R(T +273)
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All terms previously were defined.

SESCIL calcuiates the ﬂux I, (see below) for each layer using the infiltration rate and
groundwater runoff (recharge) rate computed by the hydrologic cycle, and the depths and
permeabilities input by the user. It must be noted that a different permeability can be input for
gach of the four major soil layers. While the hydrologic cycle will use the weighted mean
average of layer permeabllmes according to Equation 3, the pollutant cycle does take into -
account the separate permeability for each layer in computing Jy at the layer boundaries

according to Equation 12:
d: ik, ‘
J..={G+d-G) || — 12
wz [ @ )(dﬂLK} Eq.

where
Jwz = infiltration rate at depth z, which will be the boundary between two major layers
'igcm}S)
G = groundwater runoff (recharcrc} (cm/s)
I = infiltration at'surface (cm/s)
& = depth of soil column below depth z (cm)
d = depth of soil column from surface to groundwatar table {cm)
K. = intrinsic permeability defined by Equation 3 (cm )
& = vertically averaged permeability for layer i {(cm?); computed using Eq_iuatmn 3,

except d in the numerator of Equation 3 is the sum of the layer depths above
_depth z and the summation in the denominater is from layer 1 to layeri.

The user is allowed three options for pollutant loading: (1) a spill loading, where 2ll of the
pollutant is entered at the soil surface in the first time step of the month the loading occurs; or
(2) 2 steadly application, where the pollutant load is distributed evenly for each time step during
the month the loading is specified; or (3) initial concentrations for any sub-layer can be input. .
However, Option (3) allows the user to input initial concentrations into any sub-layer, allowmg a
specific initial concentration distribution for the entire soil column, Option (3) was used for
assessing the 200-C8-1 OU waste sites.

Equation 11 is used to compute the depth of the pollutant front from that peint. If initial -
concentrations are input, the depth of the front begins at the middle of the lowest layer that has a.
concentration. Subseguently, the pollutant is not allowed to enter a layer or sub-laver until the
depth of the pollutant front has reached the top of that layer or sub-layer. When the pollutant
depth reaches the groundwater table, the pollutant leaves the unsaturated zone by simply
multiplying the groundwater runoff (recharge) rate by the concentration in the soil moisture.

Volatilization/Diffusion

In SESCIL, volatilization/diffusion includes movement of the pollutant from the soil surface to
the atmosphere and from lower soil layers to upper ones. The vapor phase diffusion in SESOIL
operates in the upward direction only. The rate of diffusion for a chemical is determined by the
properties of the chemical, the soil properties, and environmental conditions. The
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volatilization/diffusion model in SESOIL is based on the model of Farmer et al. 1980,
“Hexachlorobenzene: Its Vapor Pressure and Vapor Phase Diffusion,” and is a discretized
version of Fick’s first law over space, assuming vapor phase diffusion as the rate-controlling
process. That is, the same equation is used for volatilization to the atmosphere as is used for
dlffllSlOIl from lower layers to upper ones. The vapor phase diffusion flux through the soil I,
(g/cm’s) is described as shown i in Equation 13:

' 197 .
f3 idc
J,=-D | 21— |— : 13
! I f? ) d, Fq
where
D. = the vapor diffusion coefficient of the compound in air (cm?/s)
¢® = comes from Equation 7 and f; and f. are as defined previously.

The pollutant can volatilize directly to the atmosphere from the surface layer, but if the chemical
is in the second or lower layer, and the concentration in that layer is greater than the layer above
it, then the chemical will diffuse into the upper layer rather than volatilize dlrectly into.the
atmosphere. _

Sorption: Adsorptionﬂ)esorptian and Cation Exchdnge

SESOIL includes two partitioning processes for movement of pollutant from soil meisture or soil
air to soil solids: (1) the sorption process, and (2) the cation-exchange mechanism. The
cation-exchange process was not used to evaluate the 200-CS-1 OU waste sites and information
relative to that process contained in the author’s publication (Bonazountas et al. 1997, SESOIL in
Environmemtal Fate and Risk Modeling) is omitted from this presentation. Simulation of
adsorption for metal contannnants of potential concern (e g sﬂver) used dlstnbutlon
cocfficients. . , y _ R

The sorption process may be defined as the adhesmn of pollutant molecules or ions to the surface
of soil solids. Most sorption processes are reversible; adsorption describing the movement of
pollutant onto soil solids, and desorption being the partitioning of the chemical from solid into
the liquid or'gas phase (Lyman et al. 1982, Handbook of Chemical Property Estimation.
Methods). Adsorptionand desorption are usually assumed to be occurring in equilibrivm and are
therefore modeled as‘a single process. Adsorption is assumed to occur rapidly relative to the -
migration of the poliutant in soil moisture; and itcan drasucally retard pollutant nngmtlon
through the soil colummn. . - _ _

SESOIL employs the general Freundlich equation (Equation 8) to mode! soil sorption processes.
The equation correlates adsorbed concentration with the dissolved concentration of the pollutant
by means of an adsorption coefficient and the Freundlich parameter. This equation has been
found to most nearly approximate the adsorption of many pollutants, especially organic
chemicals, and a large amount of data has been generated and is available in the literature.
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For most organic chemicals, adsorption occurs mainly on the organic carben particles within the
soil (Lyman et al. 1982). The organic carbon pastition coefficient (K) for organic chemicals can
be measured or estimated. The soil organic carbon-water partition coefficient (Ko} is converted
to the partition coefficient (K4} by multiplying by the fraction of organic carben in the soil.

Values for the Freundlich exponent can be found in the literature. They generally range between
0.7 and 1.1, aithough values can be found as low as 0.3 and s high as 1.7. In the absence of
data, a value of 1.0 is recommended, because no estimation techniques for this parameter have
vet been developed. Note that using 1.0 for the Freundlich exponent assumes a linear modet for
sorption {Equation 8).

Degradation: Biodegradation and Hydrolysis

The poliutant cycle of SESCIL contains two transformation routines that can be used to estimate
pollutant degradation in the soil. Biodegradation is the biological breakdown of organic
chemicals, most often by microcrganisms. Hydrolysis is the chemical reaction of the pollutant
with water, Both processes result in the Joss of the original pollutant and the creation of new
chemicals, The SESOIL model accoimts for the mass of original pollutant lost through
degradation, but does not keep track of any degradation products. The user is responsible for
knowing what the degradation products will be and their potential significance.

The bicdegradation process usually is a significant loss mechanism in soil systems, because soil
environments have a diverse microbial population and a large variety of food sources and
habitats (Flamaker 1972, “Decomposition; Quantitative Aspects”). Many environmental factors
affect the rate of biodegradation in soil, including pH, moisture content of the soil, temperature,
redox petential, availability of nutrients, oxygen content of the soil air, concentration of the
chemical, presence of appropriate microorganisms, and presence of other compounds that may
be preferred substrates. However, SESCIL does not consider these factors.

Biodegradation in SESOIL is handled as primary degradation, defined as any structural
transformation in the parent compound that results in a change in the chemical’s identity.
Bicdegradation is estimated using the chemical’s rate of decay in both the dissolved and
adsorbed phases according to the first-order rate equation (Equation 14):

P, =(C*8*K, +5*p, ¥k, JFA*d *Ar Eq 14

where |

P; = decayedrt milutant MAass chmng tirne step At

ka = biodegradation rate of the compound in the hqmd phase (per day)

ke = biodegradatlon rate of the com]pomd in the solid phase (per day)

A = greaof pollutant application (cm?)

d; = depth of the soil sub-layer (cm)

At = time step (day).

C, 8, s, and py, are as defined for Equations 8 and 9.

The parameters C, 9, s are functions of time in the SESOIL model.
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The use of a first-order rate equation is typical for fate and transport models and generally is an
adequate representation of biodegradation for many chemicals. However, because of the many
factors affecting biodegradation, in some cases, a first-order rate may not be applicable to the site
field conditions; a zero-order or a second- or higher-order rate might be more appropriate. The
biodegradation algorithm in SESOIL described by Equation 14 cannot handle these cases.

The SESOIL hydroly31s algorithm allows the simulation of neutral, acid-, or base-catalyzed
reactions and assumes that both dissolved and adsorbed pollutant are susceptible to hydrotysis
(Lyman et al. 1982).  Hydrolysis was not simulated in evaludtion of the 200-CS-1 OU waste sites
and it will not be discussed in this section. _

Pollutant Cycle Evaluation

Several,_app_mach#s, such as verification, calibration, sensitivity analysis, uncertainty analysis,
and validation, are used to evaluate the reliability and usefulness of an environmental model.

Verification establishes that results from each-of the algorithms of the model are correct.
Calibration is the process of adjusting selected model parameters within an accepted range until
the differences between model predictions and field observations are within selected criteria of
performance (Donnigan and Dean 1985, Environmental Exposures from Chemicals). Sensitivity
analysis focuses on the relative impact that each parameter or term has on the model output, in
order to determine the effect of data quality on output reliability. Uncertainty analysis seeks to
quantify the unceﬁamty in the model output as a function of uncertainty:in both model input and
model operations 'Validation also compares measured with predicted results, but includes
analysis of the theoretical foundations of the model; focusing on the model’s performance in

 simulating actual behavior of the chemical in the environmentunder study. Validation often has

been broadly used to mean a variety of things, mcludmg all five of the techmques reported
earlier.

A number of calibration, validation, and sensitivity studies have been performed on SESCIL.
Extensive testing using extreme ranges of input data have verified the mode).  Studies of the
hydrologic cycle were discussed above. The following discusses the kinds of evaluations that
have been performed on the pollutant cycle of the SESOIL model. Note that model validation is
a continuing process; no modelis ever completely validated. _

To assess SESOIL’s predictive capabilities for poliutant movement, a pollutant transport and
validation study was performed by Arthur D, Little, Inc., under contract to the EPA
(Bonazountas et al. 1982, Evaluation of Seasonal Soil Groundwater Pollutant Pathways). The
application/validation study was conducted on two field sites, one in Kansas and one in Montana.
SESOIL results were compared to data for the metals chromium, copper, nickel, and sodium at
the Kansas site, and to the organics naphthalene and anthracene at the Moniana site: Results
showed reasonable agreement between predictions and measurements, aithough the’
concentrations of the metals were consistently underestimated, and the rate of metal movement at
the Kansas site was consistently overestimated; and at the Montana site, the concentrations of the
organics were overestimated by SESOIL. Bonazountas et 4al. (1982) state that the
overestimations for the organics probably occurred because biodegradation was not considered
in the simulations. NOTE: This study was undertaken with the original SESOIL model, not the
modified model described herein.
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Hetrick et al. (1989) compared predictions of the improved version of SESOIL with empirical
datz from a laboratory study involving six organic chemicals (Melancon et al. 1986, “Evaluation
of SESOIL, PRZM, and PESTAN in & Laboratory Column Leaching Experiment”); from three
different field studies involving the application of aldicarb to two field plots (Hornsby et

al. 1983, “Fate of Aldicarb in Florida Citrus Soils: Field and Laboratory Studies™; Jones 1983,
“Fate of Aldicarb in Florida Citrus Soil: 2, Model Evaiuation”; Jones 1985, “Field, Laboratory,
and Modeling Studies on the Degradation and Transport of Aldicarb Residues in Seil and
Groundwater™); and atrazine to a single-field watershed (EPA/600/3-78/056, Transport of
Agricultural Chemicals from Small Upland Piedmonst Watersheds). Resuits for several measures
of pollutant transport were compared, including the location of chemical peak versus time, the
time-dependent amount of pollutant leached to groundwater, the depth distribution of the
pollutant at-various times, the mass of the chernical degraded, and the amount of pollutant in
surface runoff. This study showed that SESOIL predictions were in good agreement with
observed data for both the laboratory study and the field studies.

SESOLL. does a good _,]Ob m.pzredlctmg the leading edge of the chemical profile (Hetrick et

al. 1989), due mainly to the improvement of the poliutant depth algorithm to include the
chemical sorption characteristics (see the pollutant depth algorithm section). In addition, when a
split-sample calibration/validation procedure was used on 3 years of data from the single-field
watershed, SESOIL did a good job of predicting the amount of chemical in the runoff. The
mode] was less effective in predicting actual concentration profiles; the simulated concentrations

" near thﬁ soil surface underestimated the measurements in most cases. One explanation is that

SESOIL does not consider the potential upvrard movement of the chemical with the upward
movement of water due to soil evaporation losses.

SESQIL is a very useful screening-level chemical migration and fate model. The mode] is
relatively easy to'use, the input data are straightforward to compile, and most of the model
parameters can be readily estimated or obtained. Sensitivity analysis studies with SESOIL can
be done efficiently. _

SESOQIL can be applied to generic environmental scenarios to evaluate the general behavior of
chemicals. Care shounld be taken when applying SESOIL to sites with large vertical variations in
soil properties, because the hydrologic cycle assumes a homogeneous soil profile. Only one
value for the soil moisture content is computed for the entire soil column. If different
permesbilities are input for each soil ayer, the soil moisture content calculated in the hydrologic
cycle using the vertically averaged permeability (Equation 3) may not be valid for the entire soil
column. Thus, the user is warned that even though the model can accept different permeablhtlas
for each layer, it does not fully account for the effects of variable permeability.

F3.0 SESCIL MODEL INPUT PARAMETERS

Section F2.0 provides a detailed explanation of the SESGIL model, and Sections F2.7.5 and
F2.8.5 discuss the applications of the SESOIL model for evaluating the impacts from vadose
zone scil contamination on underlying groundwater. This section presents the input parameters
used in the SESOLL model and the long-term average results of the hydrologic cycle obtained by
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the model froth Equations 1 and 2. Site-specific soil column and chemical-specific parameters
are discussed in Sections F2.7.5 and F2.8.5. Model input parameters and hydrologlc cycle
results are found in Tablcs F—2 through F—6 :
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Figure F-1, SESOIL General Conceptualization. |

4 #  Source Bonazountas
et al,, 1997
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Figure F-2. Schematic of the Monthly Hydrologic Cycle.

S = Surface Runoff l
E = Evapotranspiration

Table Source Bonazountas
Groundwater (et al., 1997)
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Figure F-3. Illustration of SESOIL Layer and Sub-Layer General Configuration for the
200-CS-1 Operable Unit Waste Sites.

SESOIL (GSC 1998)
Regulatory Vadose-Zone Model

Atmospheric Input
Pasco NWS Data Developed by EPA OTS mid-1980s

Revised by ORNL early 1990s

SESOIL Layer 1

5 Subleysrs (100 cm each) :
COPC source concentration evenly
distrihuted in each sub tayer o
(e.9. nitrate 67 uglg).

SESOIL Layer 3
1 Layer (15 cm)

Thin sentinel layer to observe
flux entry to groundwater .

No COPC congentratlo_n -ente__red.

Summers Moaei Gmunawater L
Mbang Zone ; : ;

No COPC Gonuentraﬁon entera&

SESOIL = Seasonal Soil Compartment Model
COPC = Chemical of Potential Concern
EPA = Environmental Protection Agency
OTS = Office of Toxic Substances

ORNL = Oak Ridge National Laboratory
GSC = General Sciences Corporation
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Table F-1. Comparison of WAC 173-340-747(8) Reguirements and SESOIL. as Configured for 200-C8-1 Operable Unit
Waste Sites. (2 Pages)

Section of WAC 173-340-747(8) Reguirement

SESOIL as Configured for 200-CS-1 Operable Unit Waste Sites

(8)(a) Utilize site»speciﬂc daia.

Uses local (Pasco National Weather Service Station) climatological data, local soil
property data (Burbank soils are common on the Central Plateau), site-specific depths
to groundwater (typically 270 £t [94 m] below ground surface), and site-specific soil
constituent concentrations.

8(b) Chemical partitioning and advective flow and other processes
may be used to predict fate and transport.

SESOIL. simulates one-dimensional (vertical) advective flow and chemical
partitioning. With one exception, advective flow and partitioning were the sole
processes used by SESOIL to predict fate and transport. SESOIL, can simulate other
processes (e.g., volatilization and degradation), and benzene biodegradation at the
216-B-65 Trench was investigated to clarify uncertainties.

8(b)(i) Sorption values mﬁst be.derived in accordance with §(4)(¢)

or §(5)(b). §(4)(c) specifies the use of default Ky values;
§(5)(b) addresses requirements for petroleum fractions and it is not
applicable.

Sorption (partitioning) was simulated with default K s obtained from the Washington

 State Department of Ecology (Ecology 2003). Default Kys were not available for

nitrate, nitrite, and sulfate. For these constituents, a K, for nitrate, developed using
site-specific data published by PNNL-13895 was used.

NOTE: SESOIL also usés agueous solubﬂ:ty in its algorithms to ensure that
partitioning does not result in concentrations exceeding solubility limits. Aqueous
solubilities were obtained from reliable public domain sources and are documented in
the report,

8(b)(ii) Sets forth requirements for assessing vapor phase
partitioning; they are not applicable.

Vapor phase partitioning, as discussed in WAC 173~340 TAT(8)(b)(ii), was not
simulated.

B(b){iii) States that rates of naiural degradatxon must be derived
from site-specific measurements.

Natural degradation was not simulated, with the exception of benzene biodégradation,
at the 216-B-65 Trench. . In the case of benzene, a conservative degradation constant,
obtained from a refiable public domain source, was used to help investigate the
potential for benzene degradation. Documentation is provided in the report.

8(b)(iv) Requires thai estirnates of disperéion be derived from
site-specific measurements or literature values.

SESOIL is a one-dimensional (vertical) compartment model that does not simulate
dispersion as discussed in §8(b)(iv).

8(b}(v) Permits thie use of al gonthms that secouit for decay over
time.

Decay, as discussed in §8(b)(v), was not sirnulated.

8(b)(vi) States that dilution should be estimated from site-specific
measurements or estimated using site-specific characteristics.

Ditution is estimated tsing site-specific characteristics by virtue of the use of the
Burbank soil-and typical groundwater characteristics. Dilution is computed in the soil
column through sequenitial mass balance algorithms. Constitnent mass entering a
compartment is mixed with the existing mass in the compartment. Dilution is
computed in the groundwater by means of a simple mixing equation that uses typical
site-specific gradient and hydraulic conductivity data.
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Table F-1. Comparison of WAC 173- 340-747(8) Requirements and SESOIL as Conﬁgured for 200 CS-1 Operablc Unit
Waste Sites, (2 Pages)

Section of WAC 173-340-747(8) Requirement

SESOIL as Cunﬁgured for 200-CS-1 Operable Unit Waste Sites

R(b)(vil) states that infiltration must be derived in accordarice with

§GYDGDNA) or §5)DGINB). $S)E)(i)NA) specifies a geographic
locale consideration when ising a default infiltration rate; this
requirement is not-applicable. §(5)()(i1)}(B) requires that when a
site-specific infiltration measurement or estimate is used, no cap or
similar impeding structureé can be assamed.

No cap or infiltration impeding structure was assurned.

8(c) Sets forth department evaluation criteria based on

WAC 173-340-702(143,(15), and (16). WAC 173-340-702(14)
places the burden of praof that Washington Administrative Code
protectiveness requirements have been met on the respondent when
'| deviations from default values are used. WAC 173-340-702(15)
establishes a process for the department to consider new scientific
information; this section is not appl:cable WAC 173-340-702(16)
establishes department “‘quality of information criteria,” including
considerations such as acceptance in the scientific community,
relevance, rationale, and propensity to err on the side of safety.

The SESOIL model meets all requ:rements specified in WAC 173- 340-747 (8) which
stresses the use of site-specific date. SESOIL was developed under

U.S. Environmental Protection Agency direction and is widely accepted inthe
regulatory community. The use of SESOIL to clarify uncertainties in potential impacts

-to groundwater at the 200-CS-1 OU waste sites is consistent with the developer’s

intent. Significant errors on the side of safety, including conscious and considerable

1 overestimation of the source mass in the vadose zone, ensure that the results will be

conservative and protective.

Ecology 2003, Cleanup Levels and Risk Calculations (CLARC) Database, https llfortress wa. gov[ecylc]arc/CLARCHome aspx .
PNNIL-13895, Hanford Contaminant Distribution Coefficient Database and Users Guide.

WAC 173-340-702(14), *General Policies,” “Burden of Proof.”

WAC 173-340-702(15), “General Policies,” “New Scientific Information.”
WAC 173-340-702(16), “General Policies,” “Criteria for Quality of Information,”
WAC 173-340-747(8), “Deriving Soil Concentrations for Ground Water Protection,” “Alternative Fate and Transport Models.”

K, = chemical-specific distribution coefficient.
OU = operable unit.

SESOIL = Seasonal Soil Compartment Model.
WAC = Washington Administrative Code.
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Table F-2. SESOIL Statistical Climate Parameters from Pasco, Washington, National Weather

Service Station.

Air

Cloud

Relative

‘No. of

Precipitation Duration

| Month ngi} (FS;;?;.M Humidity A}be&o (gm) - i Storms (a_iays)
Oct. | 1094 |- 06 0.65 0.16 1.48 177 | 0.234583
Nov. | 4.22 0.8 0.8 0.23 2.22 2.91 0.3275
Dec. | 0.39 0.8 0.8 0.36 2.93 339 | 0.355833
Jan. | -1.61 | 08 08 c4 2.81 347 | 0.422917
Feb. | 2.56 0.8 08 | D26 1.75 244 | 0.340833
Mar. | 6.06 07 0.6 0.21 1.4 2.11 | 0307083
Apr. | 1044 | 065 -| 055 0.16 0.97 127 | 0.224583
May 13 0.6 0.5 0.15 1.48 169 | 0332917
Jun, | 1872 0.6 0.3 0.15 1.29 174 | 0.239583
Jul. | 2261 03 04 0.15 0.41 049 | 0.111667
Aug, | 2161 0.4 04 |- 0.16 0.82 092 | 0.185833
Sep. | 175 | 04 0.5 0.23 0.86 1 | 0.175833

SESQOIL = Seasonal Soil Compartment Model.
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Table F-3. SESOIL Soﬂ Parameters.

Variable = | Parameter Remark

Soil series Burbank | The Burbank series consists of very deep, excessively
drained, very slow to medium runoff; rapid permeability
soils formed in basaltic glacial outwash or alluvium
(WSU 2005). Burbank soils are commonly found in the

o 200-CS-1 Operable Unit sites.

Bulk density 1.569 g/cm’ | Burbank series (GSC 1998).

Intrinsic 1x10® em® | High end of the range (1 x 10" to 1 x 10 cm® for silty

permeability | sand soils (EPA 1986) and Freeze and Cherry (1979).

Pore - 3.9 Relates the wetting/drying time-dependant permeability of a

disconnectedness soil to its saturated permeability (GSC 1998). See

index ' Equation 5 in this appendix. Values suggested in GSC
(1998) include silt loam, 5.5; sandy loam, 6; sandy clay

‘ loam, 4; and sand, 3.7.

Effective 0.28 | Burbank series (GSC 1998).

-porosity - :

Organic carbon 0.1% Default value (Ecology 2003).

content ‘ '

Freundlich 1.0 Default (GSC 1998). Freundlich equation not used in the

equation assessment.

exponent

Ecology 2003, Cleanup Levels and Risk Calculations (CLARC) Database,
https://fortress.wa.gov/ecy/clarc/CLARCHome.aspx .

EPA/800/6-85/002b, Water Quality Assessment: A Screening Procedure Jor Toxic and
Conventional Pollutants in Surface and Groundwater — Part I1.

Freeze, R. A., and J. A. Cherry, 1979, Groundwater.

WSU, 2003, Soils of Washington.

SESOIL = Seasonal Soil Compartment Mode).
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Table F-4. SESOIL Chemical Parameters for Nitrate and Nitrate/Nitrite,

Variable Parameter Remark
Solubility 990,000 mg/L Assume essentially miscible {(39% aqueocus
solubility).
Diffusion 0.0 cm¥s No diffusion assumed.
coefficient

Henry's constant

0.0 m-atm/mole

No volatilization assumed.

Adsorption 1.17 Average of three Hanford Site measurements

coefficient (Kq) from gravely sands (82.5% gravel, 15.6% sand,
1.2% siit, 0.7% clay) (PNNL-13895).

Molecular weight 62 g/mole Nitrate (NQOs)

Hydrolysis, Various These processes not simulated.

biodegradation,

complexation :

NOTE: See tables in individual sections of Chapter 2.0 of the main text for other chemicals.

PNNL~13895, Hanford Contaminant Distribution Coefficient Database and Users Guide.

SESUIL = Seasonal Soil Compartment Model.
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‘Table F-5. SESOIL Summers Groundwater Mixing Model.

Variable Paraméter Remark
Saturated 0.86 cm/day | Typical of deep groundwater system.
hydraulic : '
conductivity _
Horizontal 0.02 cm/cm | 2% grade typical of deep gfoundwater system.
gradient
Thickness of 500cm | Nominal 5 m mixing zone is conservative.
groundwater - :
mixing zone '
Width of 800cm | Nominal 8 m width perpendicular to groundwater flow
contaminated generally corresponding to ditch/trench width.
zone

Summers Mixing Model (GSC 1998):

where

o 0
¥
w i n

G =
Ca =

C = (Qp *Cp)_(Qa =kca)
o =
Q, +Q,

groundwater concentration (pug/mL).

volumetric flow rate of soil water (cmn’/day).

volumetric flow rate of groundwater beneath contaminated area (cm3lday).
contaminant concentration in pore water entering groundwater (gg/mL).
existing contaminant concentration in pore water in groundwater (pg/mL).

GSC, 1998, SESOIL.

SESOIL = Seasonal Soil Compartment Model.
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Table F-6. SESOIL Long-term Average Hydrologic Cycle Components Obtained from Model

Results.

Hydrologic Parameter Resuit
Average soil moisture Zone I (waste layer) 1.337% -
Average soil moisture below zone {unsaturated zone) 1.337%
Total precipitation ' 20318 cm
Total infiltration 20.318 cm
Total evapotranspiration 3.508cm
Total surface runoff 0.C00 cm
Total groundwater runoff (recharge) 16.810 cm
Total moisture retention 0.000 cm
Total yield 16.810 e

SeeEquaﬁoﬁsi and 2 in the text

SESGIL = Seasonzl Soil Compartment Model.
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A.  BACKGROUND

1. Name of proposed project, if applicable:

This State Environmental Policy Act (SEPA) of 1971 Environmental Checklist is being submitted for
closure of the Hanford Facility, 216-A-29 Ditch. This area will be closed with respect to dangerous
waste contamination that resulted from treatment operations as a Resource Conservation and Recovery
Act (RCRA) of 1976 treatment, storage, and/or disposal (TSD) unit.

2. Name of applicants:
U.S. Department of Energy, Richland Operations Office (DOE-RL).
3. Address and phone number of applicants and contact persons:

U.S. Department of Encrgy
Richiand Operations Office
P.0. Box 550

Richiand, Washington 99352

Contact:

Keith A. Klein, Manager
Richland Operations Office
(509) 376-7395

4. Date checklist prepared:
March 2006.
5. Agency requesting the checklist: SRR

Washington State Department of Ecology
P.O. Box 47600
Olympia, Washington 98504-7600

6. Proposed timing or schedule: (inclading phasing, if applicable):

This SEPA Environmental Checklist is being submitted concurrently with a closure plan prepared in
accordance with Washington Administrative Code (WAC) 173-303 Dangerous Waste Regulations. The
closure plan will be submitted to the Washington State Department of Ecology by March 2006.

7. Do you have any plans for future additions, expansion, or further activity related to or
connected with this proposal? If yes, explain.

No. The 216-A-29 Ditch closure plan is being submitted in conjunction with 216-5S-10 Pond and Ditch
closure plan and the 216-B-63 Trench closure plan. The 216-5-10 Pond and Ditch closure plan submittal
is required by March 31, 2006 in accordance with Tri-Party Agreement (Ecology et al) Milestone
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M-20-39. The 216-A-29 Ditch, 216-B-63 Trench, and the 216-S-10 Pond and Ditch TSD units are all
within the 200-CS-1 source Operable Unit.

8; List any environmental information you know about that has been prepared, or will be
prepared, directly related to this proposal.

The original closure plan for the 216-A-29 Ditch was submitted to the State of Washington Department
of Ecology (Ecology) pursuant to Tri-Party Agreement milestone M-20-36 in June 1995. An updated
closure plan is being prepared.

This SEPA Environmental Checklist is being submitted to Ecology to address the 216-A-29 Ditch closure
activities. Environmental information that has been prepared directly related to this proposal is contained
in DOE/RL-2004-017, Remedial Investigation Report for the 200-CS-1 Chemical Sewer Group Operable
Unit and groundwater data contained in the Hanford Environmental Information System (HEIS).
Environmental information that will be prepared directly related to this proposal will be contained in the
document(s) prepared to describe (1) the soil removal necessary to achieve clean closure, and (2) the data
quality objectives and verification sampling implemented following soil removal. Any other information
related to the 216-A-29 Ditch after closure of the TSD unit will be performed in conjunction with Tri-
Party Agreement past practice activities for the 200-CS-1 source operable unit and 200-PO-1
groundwater operable unit. :

General information concerning the Hanford Facility environment can be found in the Hanford Site
National Environmental Policy Act (NEPA} Characterization, PNL-6415, Revision 17, September 2005.
This document is updated annually by Pacific Northwest National Laboratory (PNNL), and provides
current information concerning climate and meteorology. ecology. history and archeology,
socioeconomic, land use and noise levels, and geology and hydrology. These baseline data for the
Hanford Site and past activities are useful for evaluating proposed activities and their potential
environmental impacts.

9. Do you know whether applications are pending for government approvals of other proposals
directly affecting the property covered by your proposal? I yes, explain.

No other applications are pending. However, see response to A8 regarding physical activities necessary
to complete remediation of non-T'SD unit constituents.

16. List any government approvals or permits that will be needed for your proposal, if known.

DOE-RL forwards the aforementioned 216-A~29 Ditch closure plan to Ecology for approval.

11. Give brief, complete description of your proposal, including the proposed uses and the size of
the project and site. There are several questions later in this checklist that ask you to describe
certain aspects of your proposal. You do not need to repeat those answers on this page.

The proposed DOE-RL closure strategy for the 216-A-29 Ditch soils is clean closure following
remediation of the soils and clean closure of the TSD unit pertaining to groundwater following approval
of the closure plan.

The PUREX Plant chemical sewer operated between November 1955 and July 1991. At the beginning of
its operation, the 216-A-29 Ditch received discharge from the PUREX Plant cooling water and discharge

2006-03-06
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from the chemical sewer. In early 1980, because of effluent monitoring requirements, the chemical
sewer lines feeding the 216-A-29 Ditch required upgrades to allow for monitoring and diversion
capabilities. A diversion box was upgraded and connected to the 216-A-42 Retention Basin. The basin
recejved contaminated diversions from the PUREX Plant chemical sewer line, cooling water line; and
steam condensate discharge. During 1990, plans were developed and approved to discontinue discharges
to and close the 216-A-29 Ditch, and in 1991, all discharges were discontinued. Stabilization of the
216-A-25 Ditch was performed in three phases from July to October 1991. The trench can no longer
accept dangerous waste.

Current data show that six of eight TSD unit constituents (sodium, potassium, ammonia, fluoride,
cadmium, and hydrazine) either meet the clean closure standard, the constituent is not regulated, or in the
case of hydrazine, other provisions are used to demonstrate clean closure. Nitrate and sulfate are the
TSD unit constituents not meeting the clean closure standard. To meet WAC 173-340-745(5) cleanup
levels, 216-A-29 Ditch soils will require removal. Furthermore, since the 200-CS-1 Operable Unit is
removing 216-A-29 Diich soils, the closure approach for the soils will be to remove the 216-A-29 Ditch
soils and conduct verification sampling. .

No other physical activities are required for closure. After closure, appearance of the land will be
consistent with land use determinations of the Hanford Facility.

12. Location of the proposal. Give sufficient information for a person to understand the precise
“location of your proposed project, including a street address, if any, and section, township,
“and range, if known. I a proposal would occur over a rdange of area, provide the range or
boundaries of the site(s). Provide a legal description, site plan, vicinity map, and topographic

- map, if reasonably available. While you should submit any plans required by the agency, you
are not required to duplicate maps or detailed plans snbmitted with any permit applications
related to this checklist.

The 216-A-29 Ditch is located to the east of the 200 East Area of the Hanford Facility. The

216-A-29 Ditch received discharge from the PUREX Plant chemical sewer. The ditch was uncovered
and unlired and followed the natural topography. The ditch originated from the southeastern side of the
A Tank Farm (east of the AP Tank Farm) outside the 200 East Areca perimeter fence. The ditch was
estimated to be 1,220 m (4,000 ft) long and 1.8 m (6 ft) wide and varied from 0.6 mto 4.6 m (2 to 15 ft).
The head end of the ditch was modified in 1983 to allow the construction of the AP Tank Farm. The end
of the ditch connects to the 216-B-3-3 Ditch and finally to the 216-B-3 Pond.

2006-03-06
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1 B. ENVIRONMENTAL ELEMENTS
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2 1. Earth

3 a. General description of the site (circle one): Flat, rolling, hilly,

4 steep slopes, mountainous,other_ .

5 The southern portion of the 216-A-29 Ditch is fiat, however a fair

6 amount of the ditch is on a steep slope.

7 _

8 b. What is the steepest slope on the site (approximate percent

9 slope)?
10 . The approximate slope of the southern portion of the 216-A-29
11 Ditch is less than 2 percent. For the northern portion, the elevation
12 change drops from approximately 205 meters down to approximately
13 180 meters.
14
15 ¢. What general types of soils are found on the site? (for example,
16 clay, sandy gravel, peat, muck)? If you know the elassification
17 of agricultural soils, specify them and note any prime farmland.
18 Soil types consist mainly of eolian and fluvial sands and gravel.
19 More detailed information concerning specific soil classifications
20 can be found in the Hanford Site National Environmental Policy Act
21 (NEPA) Characterization, PN1L-6415, Revision 17, September 2005.
22 Farming is not permitted on the Hanford Facility.
23

- 24 ...d. Advrethere surface indications or history of unstable soils in the

25 immediate vicinity? H so, describe.
26 No.
27
28 e. Describe the purpese, type, and approximate quantities of any
29 filling or grading preposed. Indicate source of fill.
30 Removed, contaminated soil would be replaced with clean fill from
31 existing Hanford Site borrow areas. Additional information
32 regarding Hanford Site borrow material may be found in DOE/EA-
33 1403, Use of Existing Borrow Areas, Hanford Site, Richland,
34 Washington. ‘
35
36 f. Could erosion occur as a result of clearing, construction, or use?
37 If so, generally describe.
38 Erosion might only occur during scil removal activities, depending
39 on the time of the year the activity is performed.

SEPA Checklist
216-A-29 Pitch Closure
Page 4 of 17
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1
2 g¢. About what percent of the site will be covered with impervious
3 surfaces after project construction (for example, asphalt or
4 buildings)?
5 Not applicable. No construction is proposed as part of this project.
6
7 h. Proposed measures to reduce or control erosion, or other
8 impacts to the earth, if any:
Y None.
10
11 2. Air
12 a. What types of emissions to the air would result from the
13 proposal (i.e., dust, antomobile, odors, industrial wood smeke)
14 during construction and when the project is completed? If
15 any, generally describe and give approximate quantities, if
16 known. ' :
17 Routine closure activities wonld generate dust.
18
19 An airborne radiological release could occur as a result of upset
20 conditions. Such a release would not exceed immediately dangerous
21 to life and health concentrations outside the immediate area of the
22 spill/release because of the small quantity of material that is
23 available for release.
24
25 " b, Are tliére any off-site sonrces of emissions or odors that may” -
26 affect your proposal? If so, generally describe.
27 No.
28
29 ¢. Proposed measures to reduce or control emissions or other
30 impacts to the air, if any?
31 Good engineering practices [e.g., applying the principle of As Low
32 As Reasonably Achievable (ALARA)] would be followed, and
33 actions would comply with onsite procedures designed to protect the
34 environment and personnel safety and health.
35 -
36 3. Water
37 a. Surface
38 1) Isthere any surface water body on or in the immediate
39 vicinity of the site {including year-round and seasonal

2006-03-06
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2)

3)

5.

streams, saltwater, lakes, ponds, wetlands)? If yes, describe
type and provide names. If appropriate, state what stream
or river it flows into.

No. The 216-A-29 Ditch are over 7 kilometers from the
Columbia River.

Will the project require any work over, in, or adjacent to
(within 200 feet) the described waters? If yes, please describe
and attach available plans.

The work would not require any activity in or near the described
waters and drainage.

Estimate the amount of fill and dredge material that would
be placed in or removed from surface water or wetlands and
indicate the area of the site that would be affected. Indicate
the source of fill material.

There would be no dredging or filling from or to surface water
or wetlands.

Will the proposal require surface water withdrawals or
diversions? Give general description, purpose, and
approximate quantities if known.,

No surface water withdrawal or diversion would be required.

SEPA Checklist
216-A-29 Ditch Closure
Page 6 of 17
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Does the proposal iie within a 100-year floodplain? If so, -- - - -

note location on the site plan.

The 216-A-29 Ditch are not within the 100-year or 500-year
floodplain [Hanford Site National Environmental Policy Act
(NEPA) Characterization, PNL-6415, Revision 17,
September 2005].

Does the proposal involve any discharges of waste materials
to surface waters? If so, describe the type of waste and
anticipated volume of discharge.

No.
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b. Ground

1

2)

Will ground water be withdrawn, or will water be
discharged to ground water? Give general description,
purpose, and approximate quantities if known.

No.

Describe waste material that will be discharged into the
ground frem septic tanks or other sources, if any (for
example: Domestic sewage; industrial, containing the
following chemicals...; agricnltural; etc.). Describe the
general size of the system, the number of such systems, the
nurnber of houses to be served (if applicable), or the number
of animals or humans the system(s) are expected to serve,

None.

¢. Water Run-off (including storm water)

D

2)

Describe the source of run-off (including storm water) and
method of collection and disposal, if any (include quantities,
if known). Where will this water flow? Will this water flow

into other waters? If so, describe.

The Hanford Facility receives only 15.2 to 17.8 centimeters of
annual precipitation. Precipitation runs off the existing

buildings and seeps into the soil on and near the buildings. This -

precipitation does not reach the groundwater or surface waters.

Could waste materials enter ground or surface waters? If
so, generally describe.

Engineering controls during closure activities, such as using dry
decontamination methods, visually checking the liners for
breaches before using decontamination solutions (and
minimizing the use of liguid solutions), etc., will prevent
dangerous waste materials from entering ground or surface
waters. All waste materials would be contained.

d. Proposed measures fo reduce or control surface, ground, and

run-~off water impacts, if any:

Measures would include visually checking for breaches or cracks,
and sealing any found (or containing solutions in a catch pan),

SEPA Checklist
216-A-29 Ditch Closure
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before using decontamination solutions; and using dry
decontamination methcds and minimizing the use of liquids.

Plants
a. Check or circle the types of vegetation found on the site.

deciduous tree: alder, maple, aspen, other

evergreen tree: fir, cedar, pine, other

shrubs

grass

pasture

crop or grain

wet soil plants: cattail, buttercup, bulrush, skunk cabbage,
other

water plants: water lily, eelgrass, milfoil, other

other types of vegetation

00 COOORKOC

The most common vegetation community in the 200 East Area is
sagebrush/cheatgrass or Sandberg's bluegrass. Native vegetation
resides in the immediate vicinity of the 216-A-29 Ditch.

b. What kind and amount of vegetation will be removed or
altered?

Vegetation existing where the soil will be removed will aiso be
removed during 216-A-29 Ditch closure activities.

e List threatened or endangered species known to be on or near - - -

the site.

No known threatened or endangered species are known tc be on or
near the 216-A-29 Ditch. Additional information on species can be
found in Hanford Site National Environmental Policy Act (NEPA)
Characterization, PNL-6415 (Revision 17, September 2005).

d. Proposed landscaping, use of native plants, or other measures
to preserve or enhance vegetation on the site, if any:

None.

SEPA Checklist
216-A-29 Ditch Closure
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Animals

a. Indicate (by underlining) aﬁy birds and animals which have

been observed on or rBear the site or are known to be on or
near the site: -

birds: tors (burrowing owls, ferruginous. redtail. and Swainson's

hawks) eagles. songbirds,

animals: deer, elk. covoies, rabbits, rodents.

Additional information on animals can be found in Hanford Site
National Environmental Policy Act (NEPA) Characterization,
PNL-6415 (Revision 17, September 2005).

b. List any threatened or endangered species known to be on or

near the site.

One federal and state listed threatened or endangered species has
been identified on the 1,517 square kilometer Hanford Site along the
Columbia River (the bald eagle) and three in the Columbia River
(steelhead, spring-run Chinook salmon, and bul! trout). In addition,
the state listed white pelican, sandhill crane, and ferruginous hawk
also occur on or migrate through the Hanford Site.

¢. Isthesite part of a migration route? If so, explain.

The Hanford Site is a part of the broad Pacific Flyway. However,
the 216-A-29 Ditch location is net known as a haven for migratory-
birds.

d. Proposed measures to preserve or enhance wildlife, if any:

This project contains no spec1fic measures to preserve or enhance
wildlife.

Energy and Natural Resources

a. What kinds of energy (electric, natural gas, oil, wood stove,

solar) will be used to meet the completed project's energy
needs? Describe whether it will be used for heatmg,
manufacturing, etc.

None.

SEPA Checklist
216-A-29 Ditch Closure
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b. Would your project affect the potential use of solar energy by
adjacent properties? If so, generally describe.

No.

¢. What kinds of enerzy conservation features are included in the
plans of this proposal? List other proposed measures to
reduce or control energy impacts, if any:

None.

7. Environmental Health
a. Are there any environmental health hazards, including
exposure to toxic chemicals, risk of fire and explosion, spill, or
hazardous waste that could occur as a result of this proposal?
If so, describe.

No.

1) Describe special emergency services that might be required.
No special emergency services are known to be required.

2) Proposed measures to reduce or control environmental
health hazards, if any:

None.
b. Noise

1) What type of noise exists in the area which may affect your
project (for example: traffic, equipment, operation, other)?

None is anticipated.

2) What types and levels of noise would be created by or
associated with the project on a short-term or a long-term
basis (for example: traffic, construction, operation, other)?
Indicate what hours noise would come from the site.

Norne is anticipated.

3) Proposed measures to reduce or control noise impacts, if
any:

None.

2006-03-06
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2 8. Land and Shoreline Use
3 a. What is the current use of the site and adjacent properties?
4 The 216-A-29 Ditch site is not in use. Adjacent pfoperties are
5 industrial/research.
6
7 b. Has the site been used for agriculture? If so, describe.
8 No portion of the 200 East Area has been used for agricultural
9 purposes since 1943.
10
11 ¢. Describe any stroctures on the site.
12 There are no structures at the 216-A-29 Ditch site.
13
14 d. 'Will any structures be demolished? I so, what?
15 Not applicable. There are no structures on the site (refer to Section
16 B.3.c).
17
18 e. What is the current zoning classification of the site?
19 Does not apply. The site is located on Federal lands and as such is
20 not subject to the Growth Management Act (State of Washington
21 land use authority). However, for completeness, the Hanford Site is
22 currently inchided in the Benton County Comprehensive Plan (June
23 22, 1998) as the undesignated "Hanford Sub-Area".
24
25 f. What is the current comprehensive plan designation of th
26 site? :
27 - The Federal land management decision process has determined
28 through NEPA {Hanford Comprehensive Land-Use Plan
29 Environmental Impact Statement Record of Decision (64 FR 61615,
30 November 12, 1999)] that the 200 East Area geographic area, which
31 includes the 216-A-29 Ditch, is designated Industrial-Exclusive.
32
33 g. If applicable, what is the current shoreline master program
34 designation of the site?
35 Dees not apply.
36

2006-03-06
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h. Has any part of the site been classified as an "environmentally
sensitive” area? If so, specify.

No.

i. Approximately how many people would reside or work in the
completed project?

None after the closure activity is performed.

j- Approximately how many people would the completed project
displace?

None.

k. Proposed measures to avoid or reduce displacement impacts, if
any:

Does not apply.

1. Proposed measures to ensure the proposal is compatible with
existing and projected land uses and plans, if any:

Does not apply (refer to Section B.8.1.).

9. Housing

a. Approximately how many units would be “provided, if any?
Indicate whether high, middle, or low-income honsing.

None.

b. Approximately how many units, if any, would be eliminated?
Indicate whether high, middle, or low-income housing.

None.

¢. Proposed measures to reduce or control hounsing impacts, if
any:

Does not apply.

2006-03-06
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10. Aesthetics
a. What is the tallest height of any proposed structure(s), not
inclnding antennas; what is the principal exterior building
material(s) proposed?
No new structures are being proposed.

b. What views in the immediate vicinity would be altered or
obstrocted? '

None.

¢. Proposed measures to reduce or control aesthetic impacts, if
any:

None.
11. Light and Glare

a. What type of light or glare will the proposal produce? What
time of day would it mainly occur?

None.

b. Could light or glare from the finished project be a safety
hazard or interfere with views?

. No.

¢. What existing off-site sources of light or glare may affect your

proposal?
None.

d Proposed measures to reduce or control light and glare
impacts, if any:

None.
12. Recreation

a. What designated and informal recreational opportunities are
in the imumediate vicinity?

None.

2006-03-06
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b. Would the proposed project displace any existing recreational
uses? If so, describe.

No.
¢. Proposed measures to reduce or control impacts on recreation,
including recreation opportunities to be provided by the
project or applicant, if any?

None.

' 13. Historic and Cultural Preservation

a. Are there any places or objects listed on, or proposed for,
national, state, or lecal preservation registers known to be on
or next to the site? If so, generally describe.

No placés or objects listed on, or proposed for, national, state, or
local preservation registers are known to be on or next to the 216-A-
29 Ditch.

b. Generaily describe ahy landmarks or evidence of historic,
archaeological, scientific, or cultural importance known to be
“on or next to the sife.

There are no known archaeological, historical, or Native American
religious sites on or near the 216-A-29 Ditch.

¢. Proposed measures to reduce or control impacts, if any: .
None.
14. Transportation
a. Identify public streets and highways serving the site, and
describe proposed access to the existing street system. Show
on site plamns, if any.
Does not apply.

b. Issite currently served by public fransit? If not, what is the
approximate distance to the nearest transit stop?

No. The distancé to the nearest public transit stop is approximately
50 kilometers, located at Washington State University Tri-Cities.

2006-03-06
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¢. How many parking spaces would the completed project have?
How many would the project eliminate?

Not applicable.

d. Will the proposal require any new roads or streets, or
improvements {o existing roads or streets, not including
driveways? If so, generally describe (indicate whether public
or private).

Noa.

e. Will the project use (or occur in the immediate vicinity of)
water, rail, or air transportation? If so, generally describe.

No.

f. How many vehicular {rips per day would be generated by the
completed project? If known, indicate when peak volumes
would occur.

Additional vehicular trips would be required to remove
contaminated soils. Peak traffic volumes would occur during the
daytime. '

g. Proposed measures fo reduce or control transportation
impacts, if any:

None.
15. Public Services

a. Would the project result in an increased need for public

services (for example: fire protection, police protection, health

care, schoels, other)? If so, generally describe.
No.

b. Proposed measures to reduce or control direct impacts on
publie services, if any:

Does not apply.

2006-03-06

SEPA Checklist

- 216-A-29 Ditch Closure

Page 15 of 17

EVALUATIONS FOR

-AGENCY USE ONLY



W

Ju—y
[ BN B = REN B

11
12
13

TO BE COMPLETED BY APPLICANT

16. Utilities

a. Cirele utilities currently available at the site: electricity,
natural gas, water, refuse service, telephone, sanitary sewer,
sepfic system, other:

No utilities currently are available at the 216-A-29 Ditch.

b. Describe the utilities that are proposed for the project, the
utility providing the service, and the general construction
activities on the site or in the immediate vicinity which might
be needed.

No utilities are planned for the proposed abtivity. If necessary, to

support contaminated soil removal, portable electrical generators
could be provided on a temporary basis.
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1  SIGNATURES
2
3  The above answers are true and complete to the best of my knowledge. I understand that the lead agency
4 isrelying on them to make its decision.
5 .
6
7
8
9
10 Keith A. Klein, Manager Date

11 U.S. Department of Energy
12 Richland Operations Office .
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