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ATTACHMENT 6
DEVELOPMENT AND ANALYSIS OF REVISEI) FREQUENT-USE SCENARIO

1.0 INTRODUCTION

A revised frequent-use scenario has been oeveloped by the Tri-Parties. This attachment
to the sensitivity analysis defines the revised scenario and provides an assessment of how the
existing evaluation in the Process Document chan;es under the revised scenario.

The implementation of the revised frequen t-use scenario is based on the outcome of the
Tri-Party Unit Managers meeting (February 22, 1995), in which the members described the
revised scenario. This scenario was formaliz.ed in an information sheet and delivered to the
Hanford Advisory Board following the meeting. ^1 copy of the information sheet is included as
Exhibit A.

In the main text of the sensitivity analysis, a range of exposure scenarios are examined to
determine how the baseline evaluation in the Process Document would change under differing
exposure scenario assumptions. This attachment to the sensitivity analysis examines how the
baseline evaluation in the Process Document would change under the revised frequent-use
scenario introduced by the Tri-Parties.

This attachment to the sensitivity analysis contains the following additional sections:

Section 2.0 - Exposure Scenario Development
Section 3.0 - Summary of Technical Alternatives
Section 4.0 - Detailed Analysis of Technical Alternatives
Exhibit A - Tri-Party "100 Area Cleanup Information Sheet"
Exhibit B- Revised Input for the Summers Method Analytical Model
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2.0 EXPOSURE SCENARIO llEVELOPMENT

The 100 Area Cleanup Information Sheet that was recently presented to the Hanford
Advisory Board states that "In all instances the goal of the cleanup will be completed to a level
that will not preclude any future use due to Hanford contaminants." This statement was made in
the context of being a proposal for discussion by the public for interim action high priority liquid
waste disposal sites at the 100-BC-1, 100-DR-1, and 100-HR-1 Source Operable Units. The
details of how cleanup leyels would be implemented to meet this goal are provided below.

2.1 PROTECTION OF HUMAN HEALTH

Soils would be remediated to protect humr.n health. The regulatory basis for human
health protection PRG are as follows:

• State of Washington Model Toxics Contro,' Act Method B for organic and inorganic
chemical constituents in soil to support unrestricted (residential) use.

• Draft EPA and Nuclear Regulatory Commission proposed standard of 15 mrem/yr in
soils above background for radionuclides for human health.

The U.S. Environmental Protection Agencv is praposing standards (40 CFR 196) for the
remediation of soil, groundwater, and surfttce water at sites contaminated with radioactive
material that will allow these sites to be released for public use. The proposed standard
wiil limit radiation doses from contaminatr d sites to 15 mrem/yr above natural
background levels for 1,000 years fnllowing cleanup. The 15 mrem/yr proposed standard
corresponds to an ICR of 3 x 10'r, based or. the following assumptions:

The site would be used in the future fc-r residential use
Residents are potentially exposed for :550 days/year for 30 years
"All potential pathways" are considered in assessing exposure to future residents (the
exposure pathways are specified in tht propo^ed rule, but are described in the
Background Information Document.

The 1,000 year time fiame is intendcd to ensure that the standard accounts for decay of
radionuclides to isotopes that are more highly radioactive. The rationale for the 115
mrem/yr standard is that if faPls within the -ange of other radiation protection standards
promulgated by EPA. Prior radiation protection standards correspond to increased cancer
risks of 10-' to 10-4 .

The 15 mrem/yr standard is applicable to an entire site, including soils, structures, surface
water, and air. Cleanup standards for groundwater are considered separately from these
media. By limiting exposure levels to 15 nrrem/yr above background, EPA
acknowledges that background varies from site to site. As a result, radionuclide
measurement techniques need to be able to distinguish site contamination from naturally-
occurring radionuclides. According to the proposed rule, EPA in conjunction with the
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U.S. Department of Energy and the Nuclear Regulatory Commission are developing
guidelines for background determination.

For the purpose of the FFS, the point of compliance for protection of human health is
assumed to be 4.5 m(15 ft) below the existing ground sm face for inorganic and organic
contaminants (MTCA cleanup levels) and radionuclides (15 mrem). This is consistent with the
MTCA regulation summarized below.

"For soil cleanup levels based on human eeposure via direct contact, the point of
compliance shall be established in the soils throughout the site from the ground surface to
fifteen feet below the ground surface. This represents a reasonable estimate of the depth
of soil that could be excavated and distributed at the soil surface as a result of site
development activities [WAC 173-340-740(6)(c)]."

2.2 PROTECTION OF ECOLOGICAL RFCEPTORS

As described in the Process Document, the protection of ecological receptors is assumed
to be consistent with, and satisfied by, the protection of human health.

2.3 PROTECTION OF GROUNDWATER AND THE COLUMBIA RIVER

The protection of groundwater and the Columbia River has been considered under two
cases.

Protection of groundwater such that contarainants remaining in the soil after remediation
do not result in an impact to groundwater that could exceed Maximum Contaminant
Levels under the Safe Drinking Water Act. This applies to waste sites where groundwater
has not been impacted.

Protection of the Columbia River such that contaminants remaining in the soil after
remediation do not result in an impact to groundwater and, therefore, the Columbia River
that could exceed the Ambient Water Qual ity Criteria under the Clean Water Act for
consumption of fish. This applies to sites,vhere groundwater has already been impacted.

EsLablishing the protection of the Columbi,i River PRG requires site-specific modeling.
The analysis of the revised frequent-use scenario is based on the first case (assumption
that groundwater has not been impacted). fhe modeling required to support the second
case (groundwater has been impacted) will be developed during remedial design.

The Summers Method analytical model was used in the Process Document and
Sensitivity Analysis to develop protection of groundwater PRG. Because these documents have
been produced and reviewed by the Tri-Parties, a number af modifications to the model input
parameters have been made. The rcvised m,)del has been incorporated as part of the revised
frequent-use scenario. An explanation of how the model was revised is included as Exhibit B.
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2.4 PRELIMINARY REMEDIAL GOALS

The PRG for the revised frequent-use scenario are inherently waste site specific. The 15
mrem/yr dose above background is based on the cumulative contributions from individual
radionuclides. The mrem contribution from cesium may differ from site to site. The protection
of groundwater and the Columbia River PRG will also vary based on site-specific physical
features, analysis of past practice, and soil chemistry. For purposes of analysis presented in this
attachment, the PRG for the modified frequent-use scenario are assumed to be representative of
the revised frequent-use scenario because they are both based on residential type land surface use
and the use of the modified input parameters in the Summers Model lessens the influence of the
protection of groundwater criteria.
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3.0 SUMMARY OF TECHNICAL ALTERNATIVES

The alternatives developed in the current F FS were established by the screening
performed in the 100 Area Feasibility Study Phases I and 2 (DOE/RL 1993a). The phase 1 and
2 screening defined potentially applicable general response actions for 100 Area waste sites.
This screening was performed before the recent Ll'I and QRA efforts, which provide additional
data to further assess the applicability of these general response actions.

In the Process Document, alternativcs consistent with the following general response
actions were developed:

• No Action

• Institutional Controls

• Containment
• Removal/Disposal

• In Situ Treatment

• Removal/Treatment/Disposal

Initial consideration was given to the alternatives to ensure that the actions would provide
adequate protection under the given land-use scenario. It was determined that the alternatives, as
developed, would allow protection under an occasional-use scenario. The alternatives were
subjected to an additional site-specific applicability screening. For instance, it was established
that the in situ vitrification (ISV) technology could only effectively contain contamination to a
depth of 5.7 m(19 ft) below the ground surface. Therefore, the ISV Alternative was not
analyzed in the detailed analysis for sites with contamination at a depth of greater than 5.7 m(19
ft). As stated in the NCP section 300.430(e)(9)(i), the detailed analysis shall be conducted on the
limited number of alternatives that represent viable approaches to remedial action after
evaluation in the screening stage. The detailed analysis documented in the Process Document
evaluates the viable alternatives against the nine CERCLA evaluation criteria.

Because the revised frequent-use scenario has been established, the effectiveness of the
viable alternatives must be considered again. Because the new scenario is based on cleanup that
does not preclude any future use, remedial action that limits access or land use would not be
compatible with the new scenario. In Situ Treatment Alternatives (e.g., ISV and grouting), as
well as containment, are no longer considered viable alternatives because they preclude some
types of future use. Additionally, the Institutional Controls Alternative was not evaluated in
detail in the Process Document because it was not considered applicable for any of the waste site
groups. Therefore, the only alternatives evaluated in detail are No Action, RD and RTD.
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4.0 DETAILED ANALYSIS OF TECHNICAL ALTERNATIVES

Section 5.0 of the Process Document presents a detailed analysis of the candidate
remedial alternatives with respect to seven of nine CERCLA evaluation criteria. The seven
criteria evaluated include the following:

Threshold Criteria

Overall protection of human health and the environment
Compliance with ARAR

Balancing Criteria

Long-term effectiveness and permanence
Reduction of toxicity, mobilil:y, and volume through treatment
Short-term effectiveness
Implementibility

Cost.

The two remaining criteria, state acceptarice and community acceptance, will be
considered after regulatory and public comment on the proposed plan and FFS documents.

An evaluation of the viable alternatives, for the revised frequent-use scenario is described
in the following sections. The alternatives are examined against the CERCLA criteria by
evaluating those elements of remedial action that are significantly impacted by a change in
exposure scenario.

The potential cultural and ecological resoirce impacts discussed in the Process Document
and the Sensitivity Analysis were reviewed for applicability to the revised frequent-use scenario
described in this attachment to the Sensitivity Analysis. These reviews identified that a change
from an occasional-use scenario to a frequent-use scenario would result in an incremental change
in excavation area and volume and this incremental change could potentially impact cultural and
ecological resources. Other secondary factors, such as noise and utilities, could also change but
are short-term and of a minor nature compared to the cultural and ecological potential impacts.
The revised frequent-use scenario integrates various remediation goals (i.e., protection of human
health, groundwater, and the Columbia River) that were included in the different exposure
scenarios analyzed in the Sensitivity Analysis. This new concept does not introduce any new
issues that have not been discussed in the Process Docum--nt and Sensitivity Analysis.

4.1 EVALUATION OF CRITICAL I'ARANiETERS

The critical parameters include EV, CV, duration of remedial action, percent of material
that is treatable, and cost. The reason these parameters arc significantly impacted by a change in
exposure scenario is primarily because of their re ationship to PRG.
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The modified frequent-use scenario evalu,ited in the Sensitivity Analysis is considered
appropriate to estimate the relative volumes, costs, and durations for the revised frequent-use
scenario. The modified frequent-use scenario considers frequent-use of the first 4.5 m(15 ft) of
soil and is based on a target risk of I x 10 6 for radionuclides and inorganic and organic
contaminants. This approach is generally consistent with MTCA values for nonradionuclides.
The 1 x 10-6 target risk for radionuclides is more conservative than the 15 mrem values that are
estimated to be comparable to a 1 x 10-4 risk.

The modified frequent-use scenario does not consider contamination below 4.5 m(15 ft)
at all vadose zone depths. However, the new scenario does consider contaminants at depth; the
protection of groundwater is addressed through the application of the revised Summers model. A
preliminary assessment was conducted to determine how the revised model changed excavation
depths at the four representative sites. The results indicate that the application of the revised
summers model would not drive the excavation (at the four representative sites) deeper than 4.5
m(15 ft). Therefore, the volumes and costs of the modified frequent-use scenario are used as
substitutes for the revised frequent-use scenario. the following analysis is based on this
substitution.

The critical parameters are contaminated and excavated volume, duration, percent
treatable, and cost. Each parameter is discussed io the context of comparing the revised
frequent-use scenario with the baseline scenario.

4.1.1 Contaminated and Excavated Volume

The CV is the quantity of material that must be addressed by the remedial action. The
revised frequent-use scenario results in a 26% decrease in volume relative to the baseline
scenario. The EV is the quantity of material that must be handled to complete the remedial
action. The revised frequent-use scenario represents a 41 ;% decrease in volume relative to the
baseline scenario.

4.1.2 Duration

Duration is the amount of time required to complete the remedial action. This is an
important parameter when considering short-term risks to workers from industrial hazards and
exposure to contaminants. The revised frequent-use scenario potentially results in a decrease in
remedial action duration.

4.1.3 Percent Treatable

Percent treatable is the percentage of the c)ntaminated material that can be treated by soil
washing. The percentage represents the effectiveness of the treatment alternative under a given
exposure scenario. Without specific PRG, the effectiveness can not be quantified at this time;
however, as PRG become more stringent, the effectiveness (percent treatable) decreased.
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4.1.4 C'ost

The costs associated with the revised frequent-use scenario cannot be calculated directly
because the PRG are not available. Revised scenario costs have been estimated by comparing
the modified frequent-use costs to the FFS. The revised scenario costs for the RD and RTD
Alternatives are estimated to be approximately 31) % less than the baseline scenario, as developed
from the 100 area-wide estimate cw•xs presented n the sensitivity analysis.

4.1.5 Cultural Resources

The revised frequent-use scenario is anticipated to result in a decrease in volume of
excavated material compared to the volume of excavation in the Process Document. As a result,
the cultural resources concerns will either be of similar impacts as previously described or will
be less of an impact. The No Action Alternative will remain the same as evaluated before in that
cultural resources will not be disturbed but with the contamination left in place, what cultural
resources exist at the site will remain with the contaminated material. The frequent-use scenario
is incompatible with the CAP and in-situ treatment Alternatives. The RD and RTD Alternatives
require an equal amount of volume to be disturbed but with the RTD Alternative more area
would be required for treatment activities.

4.1.6 Ecological Resources

The footprint of the revised tiequent-use scenario ^s anticipated to be equal to or smaller
than the footprint estimated in the Process Document. Therefoie, the assessment performed in
the Process Document and Sensitivity Analysis is applicable to the revised frequent-use scenario.
The No Action Alternative will not disturb additional ecological resources but the No Action
Alternative and the CAP and In Situ Treatment Alternatives will not make the land available for
future uses. As a result RD and RTD are the options to be considered with respect to long term
benefits. The RTD Alternative would potentially impact it larger surface area due to the
additional staging areas required for treatment equipment as well as material stockpiling,
segregation, and handling.

4.2 IMPACT ON THE EVALUATION OF THE CERCLA CRITERIA

This section identifies the impacts oF chan5ing the exposure scenario on the evaluation of
the CERCLA criteria, as presented in the Process Docurnent. The impacts are assessed for only
those alternatives considered viable under the new scenario. The viable alternatives are No
Action, RD, and RTD.

4.2.1 Overall Protection of Human Health and the Environment

As with the other exposure scenarios, the No Action Alternative would not be protective
of human health and the environment because contamination remains at the site. The RD and

RTD Alternativcs would provide overall potection of hunian health and the environment at
completioa of the remedial action ba sed on contaninant rcmoval.
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4.2.2 Compliance with ARAR

As with the other exposure scenarios, the No Action Alternative would not meet all of the
applicable or relevant and appropriate requirements identified for remediation of the waste sites.
The RD and RTD Alternatives would comply with ARAR..

4.2.3 Long-Term Effectiveness and Permanence

The No Action Alternative would not be effective over the long term since the threat to
human health and the environment is not adequately mitigated. The RD and RTD Alternatives
would be effective over the long term because contamination is removed from the waste site and
placed in an engineered disposal facility for long-term management.

4.2.4 Reduction of Toxicity, Mobility, and Volume through Treatment

The No Action Alternative would not provide reduction of toxicity, mobility, or volume.
The RD and RTD Alternatives both continue to p ovide some reduction in mobility by placing
the contaminated material in an engineered dispo,,.al facihty for long-term management. The
RTD Alternative includes the most significant leved of treatment and may reduce the volume of
contaminated material requiring disposal.

4.2.5 Short-Term Effectiveness

The No Action Alternative would not result in adverse impacts to workers during
implementation because No Actions would be performed; however, the existing threats to human
health and the environment would remain. The RTD Alternative would result in risk to workers
from the treatment process and require more time to implement. The RD Alternative would
require less time to implement than the RTD Altemative and present less short-term risk to
workers.

4.2.6 Implementibility

The RD Alternative is fully implementablc for each exposure scenario. The technology is
proven, established, and readily implementable. The RTD Alternative is impacted by the
performance limitations of technologies, such as soil washing. As PRG become more stringent,
the ability of soil washing to treat contaminants decreases, rendering the RTD Alternative less
implementable. The amount of soil that can be treated is the best indicator of the
Implementibility of soil washing. The No Action Alternative would be easy to implement
because No Actions would be required; however, the potential threats posed by the waste site
would remain.
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4.2.7 Cost

Section 4.1.4 establishes cost adjustment factors based on the results of the sensitivity
analysis. These factors can be applied to the current cost estimates in the FFS to ascertain a new
cost estimate suitable to compare ah:ernatives under the revised frequent-use scenario.
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February 22, 1995

To: Hanford Advisory Board
From: Tri-Party Agencies
RE: 100 Area Clean Up Information Sheet

The information below concerns the cleanup activities in the 100 Area. This information is being
faxed to foster discussions during 'ihursdav aftenoon's 100 Area discussion. There are two
pages to this fax.

Over the last several months, the agencies have been working to develop cleanup plans
(i.e., proposed plans) for the first three operable units in the 100 Area. These units are 100-BC-1,
100-DR-1, and 100-HR-1. The proposed plans will focus on the radioactive liquid waste
disposal sites, such as cribs, trenches, and retention basins. The solid waste burial grounds and
septic tanks associated with these areas wil I be ct,vered in subsequent plans.

There arc approximately 30 waste sites that will be addressed in these plans. In earlier
discussions with the board the agencies shared that the preferred alternative for the 100 Area as a
remove and dispose option. The discussions hav., focused on issues such as cleanup levels,
timing for the cleanup, how reactor removal influences cleanup decision, and early cleanup.

The agencies have agreed on cleanup levels for these waste sites. The State of Washington
Model Toxic Control Act (MTCA) will be used to generate chemical/metals cleanup levels. The
agencies are considering the use of the proposed EPA and NRC standard of 15 mrem above
background for the radioactive component cleanup standard; this equates to a 10-^ cleanup level
under CERCLA. This also is consistent with EPA risk assessment methodology and the Hanford
Risk Assessment Methodology. For sites that ha,re impacted groundwater, the Freshwater
Quality Criteria standards for protection o F the Columbia River will be used to establish cleanup
levels. In sites that have not impacted groundwatar, the chemical specific Maximum
Contaminant Levels under the Safe Drinking Wad'?r Act will be used.

In regard to the timing of clean up, the agencies believe that a phased approach should be used.
Sites will be prioritized by size and location during the remedial design phase with an emphasis
on sites that have impacted groundwater. 'I'he remedial emphasis on sites that have impacted
groundwater. The remedial design phase occurs after the record of decision has been issued.
Those sites that are in close proximity (50 in has been discussed) of the reactor are proposed to
be deferred for cleanup until such time that the reactors arc removed.

Removal of contaminants at deep sites will be detarmined on a case-by-case basis. Where
appropriate, decay of radionuclides will be evaluated and balanced against protection of human
health and the environment, costs, sizing of the ERDF, worker safety, disturbance of
environmental and cultural resources, the use of institutional controls, and long-term monitoring
considerations. In all instances the goal of the clean up will be completed to a level that will not
preclude any future use because of Hanford Site contaminants.
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The three agencies have been working with the Department of Energy Headquarters on a new
project called the Streamline Approach for Environmental Restoration (SAFER). This approach
combines the data quality objective method with the observational approach. The agencies plan
on using this process to do remedial design and n.medial action planning to begin remedial
action at several key sites in the 100-BC area this summer. The three agencies will be involved
in up front planning for this project and will keep the board and affected Indian Tribes apprised
of the progress of this project.

The schedule for the first three cleanup plans is to have the proposed plans ready for the board at
the April meeting. The agencies expect to begin public comment by mid-April with record of
decision being issued this summer.
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EXHIBIT B

REVISIONS TO THE SUMMERS VIETHOD ANALYTICAL MODEL
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This exhibit is a summary of revisions to the Summers model presented in the 100 Area
Focused Feasibility Study for estimating contaminant concentrations in soil that are protective of
groundwater protection values. The only changes made in this version of the model are:

Use of a recharge rate to groundwater thai better reflects hydrological conditions at the
Hanford Site; and

Reevaluation of soil/water distribution cocfficients (Kd) for inorganic constituents.

Review of available literature indicated that Kd values for 11 contaminants should be
revised. All other parameters have remained unchanged from the version of the model originally
published in the Focused Feasibility Study

The recharge rate to groundwater original.y used in the Summers model (10 cm/year) is
too conservative compared to other values typically observed at the Hanford Site. The value
used in the revised model (0.2 cm/year) is based on the results of long-term lysimeter studies
performed at the Hanford Site (Routson, R C. and V.G. Johnson. 1990. Recharge Estimations
for the Hanford Site 200 Areas Plateau. Northwest Science. 64(3): 150-158).

The revised protection of groundwater PR(i is summarized in the attached table.
Documentation of the revised modeling assumpti >ns and calculations is also attached.
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PRGs Protective of Groundwater Quality

Values Originally in

F'FS
Values Based on Revised

Summers Model

Units

Am-241 __il 3,756 pCi/g

IC-14 18 2,320 pCf/g

Cs-134 517 62,600 pCi/g

Cs-137 775 93,900 pCi/g

Co-60 1,292 156,500 pCi/g

Eu-152 20,667 2,504,000 pCi/g

Eu-154 20,667 2,504,000 pCi/g

Eu-155 103,000 12, 520,000 pCi/g

H-3 517 66,282 pCi/g

K-40 145

i

17,528 pCi/g

Na-22 207 25,040 pCf/g

Ni-63 46,500 5 ,634,000 pCi/g

Pu-238 5 5,008 pCi/g

Pu-239/240 4 3,756 pCi/g

Ra-226 0.03 6,260 pCi/g

Sr-90 129 15,650 pCi/g

Tc-99 26 3,314 pCi/g

Th-228 0.1 --_50,080 pCi/g

Th-232 001 6,260 pCi/g

U-234 5 626 pCi/g

U-235 6 751 pCi/g

U-238 6 751 pCi/g

Antimony 0.002 _ 5 ug/g

Arsenic 0.01 94 ug/g

Barium 258 5,650 ug/g

Cadmium I 94 ug/g

Chromium 0.03 12,520 ug/g

Lead 8 282 ug/g

Manganese 13 1,565 ug/g

Mercury 0_3 38 ug/g

Zinc 775 93,900 ug/g

Aroclor 1260 1 166 ug/g

13enzo(a)pyrene 6 _ 689 ug/g

Chrysene 0.01 25 ug/g

Pentachlorophenol 0.3

-

_ 33 ug g

ig/g = mgikg
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Revised Summers Model Calculations
February 21, 1995

Objective

Estimate the concentrations of constituents in vadose zone which will elevate
groundwater concentrations above allowable levels. The following presents revisions to the
original April 1994 model, which is presented in the Process Document.

Method

Allowable constituent concentrations are calculated using the Summers Model, which is
rearranged to solve for concentration in soil from concentration in groundwater. The rearranged
model is presented below:

^ _ ----- ---
° OP

where

Cgw = Allowable concentration in groundwater (pCi/I, or ug/L)
QP - Volumetric flow rate to groundwater (ii'/day); calculated as AP x q
AP = Horizontal area of contamination (ftZ)
q = Recharge rate (ft/day)

Qgw = Groundwater flow rate (ft'/day); calculated as V x h x w
V = Darcy velocity in groundwater (ft/day); calculated as K x i
K = Hydraulic conductivity of aquifer (ft/day)
i = Hydraulic gradient in aquifer (R''ft)
h = Thickness of zone of mixing in aquifer (ft)
w = Width of zone of mixing in aquifer (site width) (ft)
C; = Initial concentration in groundwater (assumed to be zero) (pCi/L or mg/L)

Concentration in soil is calculated from CP (leachate concentration) as follows:

C = K CCl r

where

C, = Concentration in soil (pCi/g or ug/g)
CP = Concentration in leachate (pCi/niL or ug/mL)
Kd = Distribution coefficient (mL/g)
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For contaminants where the Kd value is zero, concentrations in soil are calculated as follows:

p( d)

where

m = volumetric moisture content (unitless )
d = dry soil density (g/mL)

Distribution coefficients for radionuclides and inorganics are estimated from a review of the
literature (attached). Distribution coefficients for organics are estimated as follows:

K =

where

Ko = Soil organic carbon constant (mL/g)
fo = Fraction of organic carbon in soil

Ko, values were unchanged from the ITS. The va ue for f". was assumed to be 0.1 percent
(f, = 0.001), which was unchanged from the FFS.

Parameters

PARAMETER SYMBOL VALUE SOURCE

FAllowable concentration in CNH Contaminant Maximum Contaminant Limits (MCL) for
groundwater specific nonradioactive contaminants; Derived

Concentration Guides (DCG) for radionuclides

Volumetric flow to Qp 11.5 ft'/d^y Ap x q; A, = 640,000 ft2 (see below),
groundwater q=1.8 x 10-' ft/day (see below)

Horizontal area of Ap 6-A000 f Assamed surface area of I 16-C-5 retention
contamination basin, based on dimensions of 800 x 800 ft

Recharge rate q I 8 x 10- Varies from site to site. Assumed value of 0.2
ft/day attivr (Routson and Johnson 1990)

Groundwater flow rate Q',,, 7,200 fP/d.ty V; h x w; V= 0.3 ft/day (see below); h= 30 ft
(see below); w= 800 ft (see below)

Darcy velocity in groundwater V Il 3 fUda) K x i; K = 100 ft/day (see below); i= 0.003
tt/ft (see below)

Hydraulic conductivity of the K I UO tUda, Hydraulic conductivity of the Ringold
aquifer

---^------
Iormation (DOE-RL 1993b)
----..
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PARAMETER SYMBOL VALU SOURCE

Hydraulic gradient of the i 0.003 ft It DOE-RL, 1993b
aquifer

Thickness of the mixing zone h 30 ft N krea Report
in the aquifer

Width of the mixing zone 800 ft Assumed to be the site width (value for 116-C-5
retention basin)

Volumetric moisture content m 0.09 Soil moistures average 5(w/w) or 9% by
voume (DOE-RL 1994)

Dry soil density d 1.7 g/m L Based on value of -1 10 lb/ft'

References

DOE-RL, 1993a, 100 Area Feasibility Study Phases 1 and 2, DOE/RL-92-1 1, Draft B, U.S.
Department of Energy, Richland Operations Office, Richland, Washington.

DOE-RL, 1993b, Limited Field Investigation Report for the 100-BC-5 Operable Unit,
DOE/RL-93-37, Draft A, U.S. Departmen, of Energy, Richland Operations Office,
Richland, Washington.

DOE-RL, 1994, 100 Area Excavation Treatability Study Report, DOE/RL-94-16, Decisional
Draft, U.S. Department of Energy, Richlartd Operations Office, Richland, Washington.

EPA, 1986, Superfund Public Health Evaluation Manual, U.S. Environmental Protection
Agency.

Routson, R. C. and V. G. Johnson, 1990, Recharge Estimations for the Hanford Site 200 Areas
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Distribution Coefficients
for Inorganic Contaminants in Soil

The distribution coefficient (Kd) is an empirical parameter that represents the tendency for
a chemical substance to adsorb to soil. Typically, it is measured in the laboratory as the ratio of
concentration in soil (Cs) to concentration in waler ( C,,.). at equilibrium, as shown below:

C
Ka --

C

The greater the extent of adsorption in soil, the greater the value of Kd.

Values for Kd can then be used in models to quantify the amount of contaminant in soil
that can leach to groundwater. The Kd values measured for an individual substance can vary
substantially based on differences in soil propert es. For example, the range of Kd values for
plutonium and zinc measured in different soils can span four orders of magnitude (Dragun 1988;
Baes and Sharp 1983). The variables affecting K. include the relative abundance of different
cations and anions in soil, soil pH, redox potential, cation exchange capacity, and organic matter
content (Dragun 1988; Barney 1978).

Ideally, the Kd value to be used to rnodel leachinb potential in Hanford Site soils should

be based on site-specific measuremcnts. 1 lowevcr, sole reliance on site-specific measurements

generally is not feasible. An alternate approach to developing Kd values for modeling is to (1)

identify the range of Kd values measured in Hanf,)rd Site soils, or under conditions similar to

those encountered in Hanford Site soils and (2) sdect a value that provides a conservatively

reasonable estimate of contaminant Leaching to g-oundwater. These selected values then can be

used to develop preliminary remediation goals (PRG) in soil.

Methodology

Several studies have compiled Kd values for a variety of soil, sediment, and leachate
conditions at the Hanford Site. As discussed previously, these values generally span a range
depending upon soil and leachate (liquid waste stream) conditions. These conditions include
varying combinations in soils and leachate of

High or low salt concentrations
High or low organic matter concentratiom
Acid (low pH) or neutral/basic (moderate to high pH) conditions

The approach for selecting conservatively reasorr,ble values for Kd involved evaluating the
characteristics of Hanford Site soils, and identifying the Kd value corresponding most closely to
those characteristics. The hierarchy of data used to select Kd values was to use Hanford-specific
data in preference to more general compilations oFK, values in the literature. The selected
values were compared with the range of general literature values. Finally, uncertainties in the
data were discussed to support the selected Kd val ae.
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Hanford Soil Characteristics

For purposes of selecting Kd values from t ie literature, most Hanford Site soils are
characterized as low salt, low organic matter content with neutral to basic pH (Serne and Wood,
1990). Hanford Site soils typically are sandy with very little organic carbon content (Ames and
Serne 1991). Soil pH measured in 100 Area soils range from 6.5 to 7.66. Total organic carbon
concentrations range from 600 to 1,640 ppm (DOI;RL I')94).

KdData Sources

The principal sources of information on Hanford-specific Kd values consulted in this
analysis were Ames and Serne, 1991 and Seme and Wood. 1990. These references provided
information on most of the radionuclide and nonradioactive inorganic contaminants in soil in the
100 Area. Ames and Serne ( 1991) provided ranges of Kd values for different waste stream
characteristics (high/low dissolved solids, high/low organic content, low/neutral to high pH);
these parameters being more variable than soil characteristics at the Hanford Site. Ames and
Serne also recommended conservative estimates of Kd values for use in modeling contaminant
leaching (WHC 1990). Ames and Seme ( 1991) recommended Kd values for each contaminant of
potential concern, except for C, As, Sb, Th, and Na. Serne and Wood (1990) summarized
available information on Kd values, and identified changes in Kd values with changing conditions
in soil. These references did not reveal information on Kd values for thorium and arsenic.
Information on these two contaminants in soil was developed from the range of Kd values
compiled by Baes and Sharp ( 1983). Baes and Sharp presented ranges of Kd values for 222
agricultural soils and clays between pH 4.5 and 9. The K, values presented in these sources are
summarized in Table 1.

Selected Kd Values

The Kd values selected for modeling contaminant concentrations leaching to groundwater
are summarized in Table 1. Uncertainties in the data for selected contaminants are discussed
below.

Cesium. Ames and Seme (1991) recommended a Kd of 50 from values ranging from 50 to
3,000. Baes and Sharp (1983) cite a range from 10 to 52,000, with a geometric mean of 1,100.
According to Seme and Wood (1990), the available data indicate that a minimum value of 200 is
reasonable for ambient conditions in soil at the Hanford Site (near neutral pH, low dissolved
solids concentrations and low organic matter content); the value of 200 was selected as a Kd for
cesium based on data evaluated by Serne and Wood (1990).

Plutonium. Ames and Serne (1991) recommended a Kd of 25, with a range from 100 to 2,000.
Baes and Sharp (1983) cite a range from 11 to 300 000, with a geometric mean of 1,800. Serne
and Wood (1990) cite studies in which plutonium :,orption in a pH range from 4 to 8.5 was high,
with Kd> 1,980. Based on the available data, Sernc and Wood (1990) recommended a range of
Kd values from --100 to 1,000 for ambient soil conditions at the Hanford Site. Data reviewed by
Seme and Wood appear to show simi larities in the hehavior of plutonium and americium in soil,
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while Ames and Serne recommend a Kd of 200 f ir americium. Based on this range of
information, a Kd of 200 was selected for plutomum.

Uranium. Ames and Serne (1991) recommend ,t Kd of 2 for uranium from a range from 2 to
2,000. Baes and Sharp (1983) cite a range from 10.5 to 4,400, with a geometric mean of 45.
Seme and Wood (1990) suggest that uranium would sorb poorly to soil under neutral and basic
conditions, and concluded that additional data were required to support a recommended Kd value.
Uranium has been detected in groundwater at 101) Area sites, suggesting that it has some
mobility in soil. While it is likely that K, values are higher, a K,, of 2 was selected for modeling
contaminant leaching.

Thorium. There have been no estimates of Kd d-veloped for thorium at the Hanford Site. The
range of literature values cited by Baes and Sharp (1983) is from 2,000 to 510,000. Values for
Ka at a pH of 8.15 in medium sands (40 - 130) and very fine sands (310 - 470) (Yu et al. 1993)
are likely to be appropriate for soil conditions at 1ie Hanford Site. The higher Kd values appear
to be associated more with silty-clay soils (Ames and Rai 1978). The K,, values for thorium are
lower with low soil pH. A conservative estimate of 100 was selected as a Kd for thorium in
Hanford Site soils.

Radium. There have been no estimates of K,i developed for radium at the Hanford Site, and
there were no data cited in Baes and Sharp (.1983 ). Yu et al. (1993) compiled data indicating Kd
values at acidic pHs (2 - 6) ranging from 0 to 60, and Kd values at neutral/basic pHs (7 - 7.7)
ranging from_100 to2,400. Data summarized inAmes and _R_ai (197R) indicate Kd values at
neutral/basic pHs ranging from 214 to 354. A conservative estimate of 200 was selected as a Kd
for radium in Hanford Site soils.

Arsenic. There have been no estimates of' Ka deN eloped for arsenic at the Hanford Site. The
range of values cited in the literature are 1 to 8.3 7or As IfI (geometric mean of 3.3) and 1.9 to 18
for As V (geometric mean of 6.7) (Baes and Sharp 1983). A value of 3 was selected as a K. for
arsenic in Hanford Site soils.

Antimony. Estimates of Kd for antimony at the I[anford Site range from 0 to 40 (Ames and
Serne 1991). Studies of the soil chernistryand observed mobility of antimony-containing wastes
have resulted in Kd values ranging from <1 to >1,000 (Ames and Rai 1978). A value of 1 was
selected as a Kd for antimony in Hanford Site soil,;.

Chromium. The mobility of chromium in soil wal vary greatly with valence. The Cr VI is
highly mobile in soil, and has been estimated to have a Ki of zero (Ames and Serne 1991).
However, Cr VI is readily reduced in soil to Cr III by the presence of ferrous ion and organic
matter. A minor amount of Cr III can be oxidized to Cr VI through the presence of manganese
oxides in soils and sediments (Thorton et at 19941. A suggested Kd value for Cr III = 200
mL/g.
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Table I. Summary ofReriaed Kd Velnn for Summen Model used in the 100 Area FF5
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ComaminanncfPO!=ntialConcem Kdsm!heFFS RevisedKdvulu Smnvefo^R>.^..ave.o!„> c....,.,_,.c....,e gl;:uy 198;(^)-Bacs

Recommended Value Range Guometricmean (IbservcdRange

Am-2aI 200 200 AmesandSeme,1991 2(W IX)-50o 810 10i],230

C-14 0.05 U Seme and Woods, 1990

Cs-04 30 50 AmnmidSeme,1991 50 50-3,000 1,110 10-52,000

Cs-137 50 50 AmeaandSeme,1991 5O 50-3,000 1,110 10-52,000

Co-60 50 50 AmeeandSeme,1991 5p 10-3,000 55 02-3,800

Eu-152 200 200 Ames and Seme, 1991 260 100.500

Eu- 154 200 200 Amn and Seme, 1991 2(l0 100.500

Eu-155 p00 200 AmnandSeme,1991 Z(l0 it10-500

H-3 0.05 0 Some and Woods, 1990

K40 4 4 Amesend5eme,1991 55 20.90

NaQ2 4 4 AmesandSeme,1991 I-30

Jo 30 AmesandSeme.1991 4 1-30

Pu-238 25 300 Semeand Woods, 1990 25 100-2,000 I&1p 11-300,000

Pu-239^_40 25 200 Semeand Woods, 1990 2 - IOn-2,(NN1 1,800 11-300,1H10

IRa-Z6 I p.Ox 100 AmesandRai,19'l9

Sr-90 25 25 Ames and Seme, 1991 2 5 20-200 27 0.15-3 3IX1

Tc-99 0.05 p Snne and Woods, 199n

V

0

Th-228 0.05 llq Ames and Rei, 1978 ^ 5(I.OM 2 n(NI-510 Mln

t8-233 0.05 300 AmnandRai,1998 60,000 2,000.510,000

U-233C34 Z 2 SemeandWoods,1990 Y 2-2,000 45 105d,400

u-235 2 2 Seme and Woods, 1990 2 2-2,000 41 m.5-4,400

U-238 2 Seme and Woods, 1990 2 =20=J 45 In5.q400

Inmimom - ^.p5 ; - AmesanaRai rrla o I 0-00

A senic 0.05 3 Ban and Sharp 198 3

3 3(AS III); 69

f4s \^

I 0-8 3(AS I111; 1 9-1 9

(As N)

Barium 25 25 Amn and Seme, 1991 25 20-200

Cadmium 30 30 Ames and Some, 1991 39 100-200 6.1 726-26 8

Chromium 0.05 200

Ames and Seme, 1991; Thonon It al,

1994 0 (Cr VI) 0(CrVI) ( b) 37 1.2-1,800

Lead 30 30 Ames and Seme. 1991 30 110.200 99 4.5-7,640

Manganese 50 50 Amn and Seme, 1991 50 10-3,000 150 0.2-10,000

Mercury 30 30 Amn and Seme. 1991 30 100.2110

Zlnc 30 30 AmnandSeme.1991 3C 100-200 16 0.1-8,000

Aroclorl260(PCB) 530 530 EPA, 1986

Benau(a)pyrenc 55130 5500 I EPA, 198

Chrysene 200 200 EPA,1986

Pentachlomphenol 53 53 EPA,1986
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(a) ReaommendM consmative vWoe for liquid .to streams with low dissolved sollds concenvutions (<001 M), low organic concentration (Q ppm), and pH>6)}

(b) Recommended conscrvmive Kd for Cr(I11) was 200, with a range from 100.500

(c) Values fo r morz elements are geumevic mean of population of values in agrieultural soils and clays ofpH 4.5 to 9.
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Summers Model Parameters

SUMMERSMODELPARAMEfERS

ParameterDe^cri tion Typ e Units Symbol N alue

Allowable Concentration in

Groundwater

Input - see

Sheet 1

pCi/L or

119/1 C gw

Volumetric Flow tr Groundwater

Calculated -

do not input R^3/day p p 57, 17056

Groundwater Flow Rate

Calculaled-

do not input ft3/day Q gw 7200

DistributionCoeffrient

Input-see

Sheetl rnL/g 6 d

Volumetric Moisture Content Inp ut ni 0.09

Dry Soil Density Input _-_ 17

acuatono

Volumetric Flow to Site Area

Groundwater (Ay' q) (A p) - R^2 640000

Recharge rate

( )-ftlday 8.99E-04

Calculation of Hydraulic

GroundwaterFlo+v conductivity

Rate (K • i' h• w) (K) - Nday, 100
au rc

gradient (i) -

fUft 0.003

Mixing zune

thickness(h) -

ft 30

Mixing zone

width (w) - It 800
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Contaminant Data Summary

Contaminants of

Potential

Concern

Groundwater Piotection Standards
Distribution

Coefficients

Value Units Source (mL/g)
Am-241 3 0 pCi/L DCG 200
C-14 70000 pCi/L DCG 0
Cs-134 2000 pCi/L DCG 50
Cs-137 3000 pCi/L DCG 50
Co-60 _ 5000 pCi/l. DCG 50
Eu-152 20000 pCi/L DCG 200
Eu-154 20000 pCi/L DCG 200
Eu-155 100000 pCi/L DCG 200
H-3 2000000 pC'i/I, DCG 0
K-40 _ 7000 pC'i/L DCG 4
Na-22 100 00 pCi/L DCG 4
Ni-63 30000 0 pCi /L DCG 30
Pu-238 40 pC i/L, DCCi 200
Pu-239/240 3 0 pCi/L DCG 200
Ra-226 _ 100 PC i/L DCG 100
Sr-90 1000 pCi/l, DCG 25
Tc-99 1 00000 pCi/L, DCG 0
Th-228 _ 400 pCi/L DCG 200
Th-232 50 pCi/L DCG 200
U-234 500 pCi/L DCG 2
U-235 600 pCi/L DCG 2
U-238 600 pCi/L DCG 2
Antimony 6 ug/L MCL 1.4
Arsenic 5 0 ug/L MC L 3
Barium 1000 ug/L MCL 25
Cadmium ug/L MCL 30
Chromium 100 ug!L MCL 200
Lead

Manganese

I S

5 0

ugiL MCI.

ug/L MCi,
30

50
Mercury ugMCI, 30
Zinc 500 0 ug/L MCI, 30
Aroclor 1260 0. 5 ug 'h MCI, 530
Benzo(a)pyrene 0.2 ug 'L MCI, 5500
Chrysene 0.-: ug'L MCI, 200
Pentachlorophen I ug'L MCI, 53

DA6- 30



DOE/RL 94-61

Rev. 0
iAr ^

Contaminant

Contaminant

Leachate

Concentration

(C--P)

Units

Leachate

Concentration

(C. P)

Units

Soil

Concentration

(C_s)

Units

Am-241 4.05Et-02 pCi/L 0.405 4755 pCi/mL 81 pCi/g

C-14 9.46E+05 pCi/L 946.1095 pCi/mL 50 pCi/g

Cs-134 2.70E+04 pCi/L 27.0317 pCi/mL 1,352 pCi/g

Cs-137 4.05E+04 pCi/L 40.54755 pCi/mL 2,027 pCi/g

Co-60 6.76E+04 pCi/L 67.5 7925 pCi/mL 3,379 pCi/g

Eu-152 2.70E+05 pCi/L 270.317 pCi/mL 54,063 pCi/g

Eu-154 2.70E+05 pCi/L 270.317 pCi/mL 54,063 pCi/g

Eu-155 1.35E+06 pCi/L 1351.585 pCi/mL 270,317 pCi/g

H-3 2.70E+07 pCi/L 270 31.7 pCi/mL 1,431 pCi/g

K-40 9.46E+04 pC i/L 94. 61095 pCi/mL 378 pCi/g

Na-22 1.35E i-05 pCi/L 135.1585 pCi/mL 541 pCi/g

Ni-63 4.05E+06 pCi/L 4054 .755 pCi/mL 121,643 pCi/g

Pu-238 5.41E+02 pCi/L 0.540634 pCi/mL 108 pCi/g

Pu-239/240 4.05E102 pCi/L 0.405 4755 pCi/mL 81 pCi/g

Ra-226 1.35&F03 pCi/L 1.35 1585 pCi/mL 135 pCi/g

Sr-90 1.35E+04 pCi/L 135 1585 pCi/mL 338 pCi/g

Tc-99 1.35E+06 pCi/L 1351 .585 pCi/mL 72 pCi/g

Th-228 5.41E+03 pCi/L 5.4 0634 pCi/mL 1,081 pCi/g

Th-232 6.76E+02 pCi/L 0.675 7925 pCi/mL 135 pCi/g

U-234 6.76E+03 pCi/L 6.75 7925 pCi/mL 14 pCi/g

U-235 _ 8.11E10:3 pCi/L 8.1 0951 pCi/mL 16 pCi/g

U-238 8.11E+03 pC i/L 8.10951 pCi/mL 16 pCi/g

Antimony 8.11E+01 ug/L 0.081 0951 ug/mL 0.11 ug/g

Arsenic 6.76E+02 ug/L 0.675 7925 ug/mL 2 ug/g

Barium 1.35E+04 ug/L 13.5 1585 ug/mL 338 ug/g

Cadmium 6.76E+0 1 ug/L 0.0675 7925 ug/mL 2 ug/g

Chromium 1.35E+-03 ug/L 1.35 1585 ug/mL 270 ug/g

Lead 2.03E+02 ug/L 0.20273775 ug/mL 6 ug/g

Manganese 6.76E+02 ug/L 0.6757925 ug/mL 34 ug/g

Mercury 2.70E+01 ug/L 0.0270317 ug/mL I ug/g

Zinc 6.76E+04 ug/L 67.5 7925 ug/mL 2,027 ug/g

Aroclor 1260 6.76E+00 ug/L 0.006757925 ug/mL 4 ug/g

Benzo(a)pyrene 2.70E+00 ug/L 0.00270317 ug/mL 15 ug/g

Chrysene 2.70E+00 ug/L 0.00270317 ug/mL I ug/g

Pentachlorophenol 1.35E+01 ug/L 0.01351585 ug/mt. I ug/g
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ACRONYMS

ARAR applicable or relevant and appropriate requirements
ARCL allowable residual contamination levels
CERCLA Comprehensive Environmental Response, Compensation, and Liability Act of

1980
CFR Code of Federal Regulations
COPC contaminants of potential concern
EPA U.S. Environmental Protection Agency
FFS focused feasibility study
NEPA National Environmental Policy Act
RCRA Resource Conservation and Recovery Act of 1976
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1.0 INTRODUCTION

The objective of this operable unit-specific focused feasibility study (FFS) is to
provide decision makers with sufficient information to allow appropriate and timely selection
of interim remedial measures for sites associated with the 100-HR-1 Operable Unit. As
discussed in the main text, certain inherent assumptions are required to establish "appropriate
and timely" interim remedial measures. The assumptions and qualifiers outlined in the main
text have been followed in the work being performed in this appendix. The plug-in approach
is used in this appendix and is based on the same land use and groundwater use scenario as
used in the Process Document. The Sensitivity Analysis is then used as a basis to discuss
changes to the detailed investigation because of other land use and/or groundwater use
scenarios.

The Process Document and this operable unit-specific FFS are based on an exposure
scenario that includes occasional use of the land and frequent use of the groundwater. The
Sensitivity Analysis (Appendix D) has been developed to show the impacts of additional
exposure scenarios. The interim remedial measure candidate waste sites are determined in
the limited field investigation (DOE-RL 1993b). Site profiles are developed for each of these
waste sites. The site profiles are used in the application of the plug-in approach. The waste
site either plugs into the analysis of the alternatives for the group, or deviations from the
developed group alternatives are described and documented. A summary of the FFS results
for the 100-HR-1 interim remedial measure candidate waste sites is as follows:

• None of the waste sites require additional alternative development.

• Three of the waste sites directly plug into the waste site group alternative
(132-H-1, 132-H-2, and 132-H-3). The site-specific detailed analysis is
conducted referencing the waste sire group analysis as appropriate. A waste
site detailed analysis summary is presented in Table E5-1.

• A comparative analysis of Remedial Alternatives is presented for each waste
site.

1.1 PURPOSE AND SCOPE

The scope of this document is limited to 100-HR-1 Operable Unit interim remedial
measure candidate sites as determined in the limited field investigation. Impacted
groundwater beneath the 100-H Area shall be addressed in the 100-HR-3 FFS report. In
addition, low priority waste sites and potentially impacted river sediments near the 100 Area
are not considered candidates for interim remedia; measures; they are being addressed under
the remedial field investigation/corrective measures study pathway of the Hanford Past
Practice Strategy (DOE-RL 1991). The decision to limit the scope of the FFS is documented
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and justified in the work plan, limited field investigation, qualitative risk assessment, and the
100 Area feasibility study Phase I and II (DOE-RL 1993a).

This report presents the following:

• The 100-HR-1 Operable Unit individual waste site information (Section 2.0)

• The development of individual sitt profiles (Section 2.0)

• The identification of representative groups for individual waste sites and a
comparison against the applicability criteria and identification of appropriate
enhancements for the alternatives iSection 3.0)

• A discussion of the deviations and'or enhancements of an alternative and
additional alternative development, as needed (Section 4.0).

• The detailed analyses for waste sites which deviate from the representative
group alternatives (Section:5.0).

• The comparative analysis for all individual waste sites using the Process
Document baseline scenario (Section 6.0)

• A discussion of the modifications to the baseline scenario due to the results of
the Sensitivity Analyscs (Sec(ion 7.0)

• A comparative analysis for all individual waste sites using the revised scenario
as developed in the Sensitivity Analysis (Section 7.0), if applicable.

1.2 INCORPORATION OF NATIONAL ENVIRONMENTAL POLICY ACT
VALUES

In accordance with DOE Order 5400.4 and Chapter 10 of the Code of Federal
Regulations (CFR) Part 1021, the considerations (values) of the National Environmental
Policy Act of 1969 (NEPA) must be incorporated in the Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA) process. The NEPA values are
incorporated in the Process Document (Section 3.3).

The NEPA values, such as description of the affected environment (including
meteorology, hydrology, geology, ecological resources, and land use), applicable laws and
guidelines, short-term and long-term impacts on human health and the environment, and cost
are included to a limited degree within a typical CERCLA feasibility study. Other NEPA
values not normally addressed in CERCLA feasibility study, such as socio-economic impacts,
cultural resources, and transportation impacfs, have been evaluated in the Process Document.

The NEPA impacts that are specific to the 100-HR-1 Operable Unit and a detailed
analysis of alternatives are addressed in Section 5.0 of this document.
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2.0 WASTE SITE INFORMATION

2.1 OPERABLE UNIT BACKGROUND

The 100 Area at the Hanford Site is located in Benton County along the southern
banks of the Columbia River, in the north central part of the site (Figure E2-1). The
100-HR-1 Operable Unit comprises the northeast portion of the 100-H Area and is located
immediately adjacent to the Columbia River shoreline. The 100-HR-1 Operable Unit
encompasses approximately 0.4 km2 (0.16 mi2) of the 100-H Area. It lies primarily within
the northeast quadrant of Section 18, Township 14N, Range 27E.

The 100-HR-1 Operable Unit is one of three operable units associated with the
100-H Area at the Hanford Site. The 100-HR-1 and 100-HR-2 are source operable units that
address liquid effluent disposal sites, solid waste burial grounds, and their underlying vadose
zone. The 100-HR-1 Operable Unit contains waste units associated with the disposal of
liquid wastes and cooling water during operation of the H Reactor. The 100-HR-1 Operable
Unit contains most of the sites in the 100-H Area that were involved in plutonium
production, including the 100-H Reactor and its r,ooling system. The 100-HR-2 Operable
Unit contains primarily solid waste burial grounds. The 100-HR-3 Groundwater Operable
Unit addresses contamination that has migrated to the groundwater from both of the
100-H Area source operable units, and from the source operable units in the 100-D/DR Area
approximately 3.5 km (2 mi) southwest of the 100-H Area.

The 100-H Reactor was the sixth Hanford reactor built to manufacture plutonium
during World War II. Fuel elements for the reactor were assembled in the 300 Area, and
the plutonium-enriched fuel produced by the reacMr was processed in the 200 Area. The
100-H Reactor operated from 1945 to 1965, when it was retired. After the reactor was
retired, decontamination and decommissioning aerivities were initiated to minimize the
potential spread of radioactive and other potential contaminants. This process is ongoing,
although most of the structures in the 100-11 Area have been demolished.

Since the preparation of the 100 Area Feasibility Study Phases 1 and 2
(DOE-RL 1993a), additional data relevant to this FFS have been collected in both the
100 Area in general, and in the 100-HR-1 Operable Unit specifically. An LFI and QRA
were performed for the 100-HR-1 Operable Unit (DOE-RL 1993b, WHC 1993). In addition,
aggregate area studies were conducted to evaluate cultural and ecological resources within the
100 Area.

2.2 100 AREA AGGREGATE STUDIES

Hanford Site studies and studies within the 100 Area, such as the Hanford Site
Background studies, provide integrated analvses of selected issues on a scale larger than the
operable unit. The 100 Area groundwater operable unit work plans (e.g., DOE-RL 1992a,
1992c, and 1992d [the work plans for HR-3. FR-3, and KR-4]) provide information common
to the 100 Area, covering topics such as river impacts, shoreline ecology, and cultural
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resources. The 100-H Area source and groundwater operable unit work plans provide detail
on the physical setting within the 100-H Area, such as land form, geology, groundwater,
surface water, meteorology, natural resources, and human resources (e.g., DOE-RL 1992a
and 1992b). Studies that are applicable to this 100 Area source operable unit FFS are
summarized in the following subsections.

2.2.1 Hanford Site Background Study

The characterization of the natural chemical composition of Hanford Site soils is
presented in Hanford Site Background: Part 1, Soil Background for Nonradioactive Analytes
(DOE-RL 1993c). The background values for inorganic constituents in soils, based on the
above report, are discussed in Section 2.0 and Appendix A of the Process Document.
Background values for radionuclides are currenthy under evaluation, but only a few are
available at this time (see Appendix A of the Process Document).

2.2.2 Ecological Studies

Bird, mammal, and plant surveys in the 100 Area were conducted and reported by
Sackschewsky and Landeen (1992). Conceptual food pathways and inventories of wildlife
and plants at the Hanford Site, including threatened and endangered species, were presented
by Weiss and Mitchell (1992). Cadwell (1994), described the aquatic species in the Hanford
Reach of the Columbia River, the spatial distribution of vegetation types at Hanford, and
surveys of species of concern, such as the shrub-steppe vegetation, threatened and
endangered birds, and mule deer and elk populations. Cadwell (1994) concluded that
intrusive-type remedial activities conducted inside the controlled-area fences should not have
a significant impact on the wildlife. Landeen et al. (1993) stated that intrusive activities
outside the controlled-area fences should have minimal impact on protected wildlife species if
the recommendations contained in the three documents listed below are followed.

• Bald Eagle Site Management Plan for the Hanford Site, South Central Washington
(Fitzner and Weiss 1994)

• Biological Assessment for Threatened and Endangered Wildlife Species (Fitzner,
Weiss, and Stegan 1994)

• Biological Assessment for State Cazuiidate and Mortitor Species (Stegen 1992).

The plant communities near the 100H Arta have been broadly described as a riparian
community immediately adjacent to the Columbia River and a cheatgrass community away
from the river. The shoreline immediately adjacent to the 100-H Area is steeply sloped with
a narrow riparian zone, dominated by reed canarygrass and bluegrass with white mulberry
and golden currant. Much of the river shoreline consists of large cobbles and boulders.
Near the south boundary of the 100-H Area, the shoreline abruptly flattens into an extensive
backwater wetland known as the H-slough that supports a wide variety of plants and animals.
To the north, upriver of the 100-H Area, is another small wetland area. The White Bluffs
ferry site, south of the 100-14 Area. is dominated by stands of mature cottonwood and black
locust trees.
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The area within the 100-H Area boundary but away from the river, is primarily a
cheatgrass/rabbitbrush community (Stegen 1994). Many areas within the 100-H Area have
been physically disturbed by the original construction and operation of the reactor, and more
recently by remedial work on the buildings and waste sites. The vegetation in the vicinity
of, but outside the 100-H Area, consists primarily of cheatgrass communities, abandoned
agricultural fields, or smaller areas of sagebrush/bitterbrush.

The habitats along the Columbia River support a wide variety of mammals, birds,
reptiles, and insects. Habitats or vegetation that should be protected from damage during
remedial work at the 100-H Area include the small areas of sagebrush/bitterbrush, the trees
in the area, and riparian and wetland communities along the river.

The birds, mammals, reptiles, insects, and sensitive species found in the 100-H Area
are the same as those common to the Hanford Site, and are discussed in Section 3.3 of the
Process Document. The aquatic ecology of the 100 Area is also described in Section 3.3 of
the Process Document. Large islands in the Columbia River immediately northeast (Locke
Island) and north of the 100-H Area provide resting, nesting, and escape habitat for
waterfowl, shorebirds, small mammals, and mule deer. Major fall Chinook Salmon
spawning areas occur between the 100-H Area shorelines and Locke Island.

Bald eagles, a federal and state listed threatened species, are seasonal residents at the
Hanford Site, primarily along the river during November through March. There are several
frequently used perch trees at the north end of the 100-Fl Area and several frequently used
ground perches north and south of the 100-H Area. Bald eagles also use perch trees and
ground perches on Locke Island while resting or feeding. Remedial activities at the
100-H Area will have to be scheduled and conducted to avoid disturbing the eagles feeding
and roosting activities. Guidance on issues dealing with hald eagles can be found in the Bald
Eagle Site Management Plan (Fitzner and Weiss '.994). Peregrine falcons, a federally listed
endangered species, have been observed only infrequently at the Hanford Site. They may
use the area as a resting or feeding area during spring and fall migrations, but they do not
nest at the Hanford Site.

Other species of concern that could potentially be influenced by remedial work in the
100-H Area include the Swainson's hawk, the ferruginous hawk, sepal yellowcress, and two
aquatic molluscs (the Columbia pebblesnail and shortfaced lanx). The molluscs could be
impacted if erosion causes an increase in sediment loads in the river or degraded water
quality. Swainson's hawks, a state and federal candidate species, nest in many of the trees
planted around the White Bluffs Townsite (south of the 100-H Area) in the 1940's. These
hawks will return to the same nesting sites year after year. Nesting ferruginous hawks are
becoming more common at the Hanford Site (Fityner and Newell 1989), but most nest south,
or across the river from the 100-H Area. Canadian geese and other waterfowl and shore
birds nest in the wetland sloughs and river islands above and below the 100-H Area.
Common mammals in the area include mule deer, coyote. Great Basin pocket mouse,
jackrabbits, cottontail rabbits, and skunks.
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2.2.3 Cultural Resources

Various cultural resource-related investigations have been conducted in the
100-H Area over the last few decades. The investigations include archaeological
reconnaissances, systematic surveys, test excavations, and interviews with Native Americans
with historical ties to the area (Chatters, Gard, and Minthorn 1992; Relander 1986;
Rice 1968 and 1980; Wright 1993). These investigations have resulted in the identification
of several archaeological and ethnohistoric sites in and around the 100-HR-1 Operable Unit,
which could range in age from 9,000 years ago to the mid-nineteenth century.

The historic Wanapum Indian village of 7acht (45BN176), located 1 km (0.6 m)
south of the 100-H reactor facility, was occupied into the early 1940s, when the Wanapum
agreed to move so that the U.S. Government could pursue its agenda (Cushing 1994). The
northern portion of the 100-HR-1 Operable Unit along the river has not been surface
surveyed. It is likely that archaeoiogical sites arc located in this area because areas located
within 400 m (1,300 ft) of the Columbia River are considered as having high potential for
cultural resources (Chatters 1989). Areas to the west, south, and east of the heavily
disturbed central portions of the reactor complex were surface surveyed in the 1990s for
evidence of archaeological sites and none were found. It is possible, however, that
subsurface archaeological deposits might exist widtin those areas, especially those portions
within the 400 m (1,300 ft) zone discussed above. In addition, because discussions with
Native American peoples with historical ties to 100-H Area have yet to take place, other
areas might be considered sacred or to be traditional cultural properties. Such discussions
are planned for 1995.

Culuural resource impact assessments are being conducted for each waste site in the
100-H Area. Assessment scores will be derermined and presented in an action plan being
prepared for 100-H Reactor Area by ERC cultural resource staff. These assessments will
accelerate cultural resource reviews and clearances, which are required of all Hanford Site
projects involving ground disturbing activities, as mandated in the Hanford Cultural Resource
Management Plan (Chatters 1989).

The following waste sites discussed in this document have high cultural resource
sensitivity, so any work done involving these sites should include cultural resource staff to
incorporate cultural resource concerns into remedial action decision making:

• 116-H-1 Process Effluent Disposal Trench
• 116-H-7 Sludge Burial Trench
• Process Effluent Pipelines.

Based on this existing information, t.he 100-HR-1 Operable Unit is considered to be
extremely sensitive for cultural resources. Sensitive areas include not only those areas where
cultural resources have been identified from previous surface investigations (the locations of
which cannot be released in public documents), but also those areas where there is high
potential for, but no surface indications of, subsurface cultural resources. Future remedial
activities at high-priority waste sites in the ()perable Unit Isuch as 116-H-1 and 116-H-7) -
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are of particular concern. While it appears that these areas were disturbed during
construction of the reactor and related structures during the 1940's, the horizontal and
vertical extent of this disturbance is not known Therefore it is possible that intact
archaeological deposits exist in the area. Because of Tribal concerns, clean-up activities
must incorporate actions to protect cultural resources.

2.2.4 Summary

The potential influence of remedial actiolis on the resources described in the preceding
subsection s are considered during the analysis of Remedial Alternatives conducted in
Sections 5.0 and 6.0 of the Process Document and Sections 5.0, 6.0, and 7.0 of this
100-HR-1 FFS. Other issues, such as potential transportation and socioeconomic impacts are
also discussed in Sections 3.3 and 5.2 of the Process Document. The assessment of potential
impacts in the Process Document are consistent with the potential impacts anticipated as a
result of remediating the individual waste sites w the 100-HR-1 Operable Unit. Mitigation
measures, as discussed in Section 5.2.2 of the Process Document, will be developed during
the conceptual and preliminary design of the selected Remedial Alternative to avoid or
minimize impacts on physical, biological, and cultural resources.

2.3 LIMITED FIELD INVESTIGATION

The LFI is an integral part of the RI/FS process and is based on Hanford-specific

agreements discussed in the Hanford Federal Facility Agreement and Consent Order (Fourth

Amendment) (Ecology et al. 1994), the Hanford Site Risk Assessment Methodology

(DOE-RL 1995), the RCRA Facility Investigation/Corrective Measures Study Work Plan for

the 100-HR-1 Operable Unit (DOE-RL 1992b), and the Hanford Past-Practice Strategy

(HPPS) (DOE-RL 1991). The HPPS emphasizes initiating and completing waste site cleanup

through interim actions.

The primary purpose of the LFl at the 100-HR-1 Operable Unit (DOE-RL 1993b) was

to collect sufficient data to recommend which site,,, should remain as candidates for interim

remedial measures (IRM). Sites that are not recommended for an IRM will be addressed

later during the final remedy selection process for the entire 100 Area. The data gathered in

the LFI are also used to evaluate Remedial Alternatives in this FFS.

A Qualitative Risk Assessment (QRA) was performed as part of the LFI, and

determined the principal risk drivers at the 100-HN,-1 Operable Unit. Another purpose of the

100-HR-1 QRA (WHC 1993) was to qualitatively evaluate human health and environmental

exposure scenarios to help determine which waste ;ites within the 100-HR-1 Operable Unit

were candidates for IRM. The QRA evaluated risks for a predefined set of human and

environmental exposure scenarios, and is not intended to replace or be a substitute for a

baseline risk assessment.

The QRA considered only two human health exposure scenarios (frequent- and

occasional-use) with four pathways (soil ingestion, fugitive dust inhalation, inhalation of
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volatile organics from soil, and external radiation exposure), and an ecological exposure
scenario based on ingestion of plants by the Great Basin pocket mouse.

For the human health risk assessntent,frequent- and occasional-use exposure scenarios
were evaluated to provide bounding estimates of risk consistent with the residential and
recreational exposure scenarios presented in the Hanford Site Risk Assessment Methodology
(DOE-RL 1995). Currently there are no such land uses in the 100-HR-1 Operable Unit.
The estimated risks associated with carcinogenic contaminants at 100-HR-1 were grouped
into four categories based on lifetime increment:d cancer risk (ICR):

• high - ICR > 1 x 10Z
• medium - ICR between 1 x IA4 and I x 10'
• low - ICR between 1 x 10' and I x 104
• very low - ICR < 1 x 10-6.

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

The ecological risk assessment evaluated -ontaminant uptake by the Great Basin
pocket mouse. The mouse was used as an indicator receptor because it is common at the
Hanford Site, its home range is comparable to the size of most waste sites, and it lives in
close proximity to the contaminants in the soil. Ecological risks were defined by estimating
the amount of contaminants received through ingestion of food, and then calculating an
environmental hazard quotient. An environmentd hazard quotient greater than one (unity)
indicates that the contaminant poses a risk To individual mice.

The results of the LFI/QRA were u,ed to select tJte sites where IRM should be
evaluated. If an IRM is not justified, the site will be subject to further investigation and/or
remediation under the site-wide RI/FS process. The LFI report for the 100-HR-1 Operable
Unit described the field sampling program, identified the constituent concentrations at each of
the sites, presented the data analysis, and discussed the risk assessment conclusions for the
operable unit (DOE-RL 1993b).

Based on the LFI/QRA, waste sites at the 100-HR-1 Operable Unit were retained as
IRM candidates if:

• The site posed a medium or high incremertal cancer risk to humans under the
occasional-use scenario

• The site contained noncarcinogenic contarrinants that exceeded a human health hazard
quotient of 1.0

• The site contained contaminants thae posed a risk to the Great Basin pocket mouse
(Et;. iron,;,ental Hazard Quotient [EHQ greater than 1.0)
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• The conceptual exposure model could rot be completed because of insufficient data

• The site had contaminants at levels that exceeded applicable or relevant and
appropriate requirements (ARAR) in Appendix C of the Process Document

• The site had a probable current impact un groundwater, based on comparing onsite
contaminant concentrations to groundwater protection criteria.

The LFI also assumed that solid waste burial grounds are IRM candidate sites
regardless of the above criteria. The IRM candidacy review conducted during the LFI
evaluation retained eight waste sites as IRM candidates (Table E2-1).

Although the outfall structures at the 100-14R-1 Operable Unit were determined to be
IRM candidate sites in the LFI, they have been recently designated for an expedited response
action, in conjunction with the effluent pipelines at the operable unit. The 100 Area River
Effluent Pipelines Fxpedited Response Action Proposal (DOE-RL 1994) states that the
100 Area outfall structures will be addressed concurrently with the river pipelines. The
116-H-5 outfall structure is therefore, not addressed further in this FFS.

The conclusions drawn from the LFI and QRA studies were used solely to determine

IRM candidacy for high-priority waste sites and solid waste burial grounds within the

100-HR-1 Operable Unit. While this FFS report relies on the data presented in the

LFI/QRA, the conclusions drawn in this FFS are based on the analyses of the Remedial

Alternatives in Sections 5.0 and 6.0 of the Procet.s Document, Sections 4.0 and 5.0 in the

Sensitivity Analysis (Appendix D), and this FFS "Appendix E).

2.4 DEVELOPMENT OF WASTE SITE PROFILES

To facilitate the implementation of the plug-in approach described in Section 1.0,

waste-site profiles have been developed for each of the seven IRM candidate sites within the

100-HR-1 Operable Unit. These seven IRM candidate sites were selected from a total of 13

high-priority waste sites (Table E2-1) within the 100-HR- i Operable Unit during the LFI

study (DOE-RL 1993b). The individual site profiles were developed using radiological data

from Dorian and Richards (1978), field data obtained during the 1992 LFI, and information

acquired during decontamination and decommissioning activities. When site-specific data

were unavailable, data from an analogous site were assumed to be the most appropriate

information for describing the conditions at rhe 10)-HR-1 IRM site, and developing its

waste-site profile.

2.4.1 Site Descriptions

The first step in developing the individual waste-site profiles was to prepare a basic

site description of each IRM candidate site (Table E2-2). This included listing the name of

the site, describing its use during the operation of the H Reactor, describing its physical

characteristics (the size and structural material), and determining which one of the waste-site
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groups the individual waste site belonged in. "he waste-site groups are listed in Section 5.0
of this FFS and are described in Section 3.0 of the Process Document.

2.4.2 ReSned Contaminants of Potential Concern

To develop the individual waste-stte profiles, another activity was determining what
contaminants were present at each waste site that posed a risk to humans, biological receptors
(plants and animals), and groundwater quality. These so-called "refined COPC" are the risk
drivers at the site and represent the contaminants that have to be remediated. The refined
COPC were identified by starting with the list of COPC developed during the LFI and
screening these contaminants against more stringent risk criteria.

The COPC (from the LFI) are de.tined as those contaminants that are known to occur
within the operable unit or waste site, and were present at concentrations that exceeded
natural background levels or conservative human risk criteria (ICR > 10-' or HQ > 1.0).
For example, if strontium-90 was present at soil concentrations above 193 pCi/g, it presented
an incremental cancer risk greater than 10' and was considered a COPC. If strontium-90
concentrations were below this level the concentrations were considered to be below levels
requiring further evaluation, and the contaminant was not a COPC.

The refined COPC for each of the IRM ::andidate sites at the 100-HR-1 Operable Unit
were identified by comparing the concentrations of the COPC to the preliminary remediation
goals (PRG) developed in Section 2.0 and Appendix A of the Process Document. If the
maximum COPC concentration at. the waste site exceeded any of the PRGs, then that
contaminant was considered a refined COPC. There can be one to several refined-COPC at
each site, and the number and types of re*ined-COPC atre used to help determine which
Remedial Alternatives may be appropriate at the site. T'he derivation of the PRGs is
described in Appendix A of the Process Document. The PRG represents the maximum
concentration of a contaminant that would not e<ceed an acceptable human health or
ecological risk level, or would not exceed the groundwater protection criteria. Table E2-3
presents the PRGs that were developed in the Ptocess Document. These preliminary
remediation goals were never set at concentrations that were below natural background
concentrations, to preclude trying to remediate naturally existing constituents in soils. Also,
if the risk based PRG was less that the lahoratory required quantification/detection limit for
that particular contaminant, then the quantification/detection limit was used as the PRG (for
example, the PRG for carbon-14 was set ..t 50 pCi/g even though the groundwater protection
PRG is 1fc pCi/g, Table EZ-3).

Two or more PRGs were determined for each COPC identified in the LFI, as shown
in Table 12-3. All COPC had a PFIG that represented a concentration protective of
groundwater, and almost all COPC had a PRG based on human health risks assuming a
recreational exposure scenario. The PRGs for the carcinogenic radionuclides and chemicals
represented the soil concentration that would pose an incremental cancer risk of one in a
million. The human health PRGs for noncarcinogenic chemicals represented the
concentration that would result in a hazard quoti,--nt of 0.1. For a given contaminant, the
most stringent PRG was used, and the PRG were applied at two different depth strata
depending on whether human and biological receptors wuuld be exposed or protection of
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groundwater is the main factor. For example, for cobalt-60 the most stringent PRG is the
one in a million incremental cancer risk level i soil concentration of 17.5 pCi/g). This PRG
(17.5) is applicable at the 0 to 3-m (0 to 10-ft) depth strata because (1) humans are exposed
to contaminants within the 0 to I m(0 to 3 ft) strata (assuming a recreational exposure
scenario) and (2) the human health-based PRG is used at depth strata where animals and
plants 0 to 3 m (0 to 10 ft) are exposed because there is no ecological-based PRG available
for cobalt-60 (i.e., the human health PRG is used as default values). It was assumed that
there were no exposure pathways that would link contaminants below 3 m (10 ft) to humans,
animals, or plants; therefore, the groundwater protection PRG (1292 pCi/g) is applied at the
> 3-m (10-ft) depth strata. The groundwater protection PRG is also applied to the 0 to 3-m
(0 to 10-ft) depth strata if it is more stringent tl an the human risk PRGs.

To identify the refined COPC at each waste site, several assumptions and protocols
were used to compare the COPC to the PRGs. These include the following:

• The soils within the waste site were divided into two depth strata, corresponding to
the depth strata that the human and biological receptors and groundwater could be
exposed to. This approach is discussed in detail in Section 2.0 and Appendix A of
the Process Document.

• At each waste site, the maximum concenration of each contaminant (COPC) within

each stratum was identified. The maximum concentration was taken from either the

LFI data set or the Dorian and Richards (1978) data set.

• The historical data set (Dorian and Richaids 1978) was modified to account for

radioactive decay between 1978 and 1992, so it was consistent with the LFI data set

collected in 1992.

• If a sample was collected at the boundary between two strata (i.e., at I m [3 ft]) the

data from that sample were applied to the shallower stratum (i.e., the 0 to 1 m [0 to

3 ft] strata).

• Historical or LFI data reported within a range (e.g., 2.6 to 4.8 m [8.5 to 16 ft]) were

applied to two depth strata if appropriate (e.g., the 0 to 3 m 10 to 10 ft] and the

greater than 3 m [10 ft] ranges).

• The nickel-63 concentrations reported by Dorian and Richards (1978) may have been

analyzed using a surrogate. Therefore, the concentrations reported in this FFS may

not be an accurate representation of the acrual concentration at the waste site. For the

purpose of this FFS, the nickel-63 concentrations reported by Dorian and Richards

were used as the best available estimate.

• Total uranium concentrations were reported by Dorian and Richards (1978) rather

than specific isotopes. For the purpose of this FFS, the total concentrations were

considered to be uranium-238 because uranium-238 was determined to be the major

risk contributor of the uranium isotopes during the QRA.
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The screening process that compares the COPC to PRG and identifies the refined
COPC results in the identification of the contaminants that must be addressed by remedial
action at the given IRM candidate site. Tables E2-4 and E2-5 present the PRG screening for
the two IRM candidate sites at the 100-HR-1 Operable Unit that have analytical data.

2.4.3 Waste-site Profiles

The waste-site profiles characterizing each individual waste site are presented in
Table E2-6. Each profile includes the extent of contamination (how much soil may have to
be excavated or what area may have to be capped), the depth of contamination, the media
(i.e., soil) or material at the waste site, a list of refined COPCs at the waste site, and the
maximum concentration observed for each retined-COPC. The waste-site profiles also state
if the contaminant concentrations exceed the reduced infiltration concentration. The reduced
infiltration concentration is the soil concentration that is considered protective of groundwater
under the assumption that hydraulic infiltration is limited by a surface barrier over the
wastes. The reduced infiltration concentrations are presented in Table E2-7; their derivation
is discussed in Appendix A of the Process Document.

The waste-site profiles serve several purposes. Eirst, they contain information needed
to compare each waste site at 100-HR-1 to the Waste Site Groups developed in Section 3.0
of the Process Document. The profile informaticn is also used to compare the site
characteristics of each waste site with the applica)ility criteria developed in Section 4.0 of
the Process Document, to help determine xhich Remedial Alternatives are or are not
appropriate for that site. The area, depth, and volume of contamination is used to determine
how much soil may have to be excavat:ed, treated, capped, etc.; this has a direct bearing on
time and costs for remedial action. Be intormat on in the profiles is explained more in the
following paragraphs, and the actual profilcs are vesented in Table E2-6.

• Extent of Contamination - This includes tIe volume, length, width, area, and
thickness of the contaminated media. The volume estimates performed for each site
are presented in Attachment I of this document. Volume, length, width, and area do
not necessarily impact the determination o appropriate Remedial Alternatives,
however they are important considerations for developing costs and estimating the
time required for remedial actions. Thickness of the contaminated lens impacts the
implementability of In Situ actions such as vitrification, which has a limited vertical
extent of influence.

• Contaminated Media/Materi al - Contaminated media and material located at the site
are determined and described. Structural materials such as steel, concrete, and
wooden timbers influence the applicability of Remedial Alternatives, as well as
equipment needed for actions such as removal. The presence of solid wastes will
influence material handling considerations and may require Remedial Alternatives
which are different than alte.rnatives for sites with just contaminated soil.

• Refined COPC/Maximum Concentrations - Refined COPC for a site are determined
as discussed in Section 2.4.2. The associated maximum concentration for each
refined COPC is the highest eoncentration detected at the site. Refined COPC may

E2-10
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influence the applicability of Remedial Alternatives. For example, the presence of
certain radioactive contaminants may allow natural decay to be considered in
determining appropriate remedial actiors. The presence of organic contaminants may
require that enhancements, such as thermal desorption, be added to a treatment
system.

• Reduced Infiltration Concentratio n - Thu- reduced infiltration concentration is a level
which is considered protective of groundwater under a scenario where hydraulic
infiltration is limited by the application of a surface barrier. The maximum refined
COPC concentration detected is compared to the allowable reduced infiltration
concentration. Exceedance of the reduced infiltration concentrations indicates that
containment alternatives using a surface cap may not prevent contaminants from

leaching into the groundwater below the site.

The following Section 3.0 on application of the plug-in approach describes the use of
the site profiles during the feasibility study process.

E2-11
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Figure E2-1. 100-HR• 1 Operable Unit Map.
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Qualitative Risk
Assessment

C
Probable Potential for

IRM

Waste Site
Low-

frequency
use scenario

n
^HQ > 1

onceptual
Model

Exceeds
ARAR

Current
Impact on

Groundwater

Natural
Attenuation
by 2018

Candidate
yes/no

116-H-I Process Effluent Disposal Trench Medium Yes Adequate Yes Yes No Yes

116-H-2 Effluent Disposal Trench Low Yes Incomplete(a) No No No Yes(b)

116-H-3DummyDecontaminationFrenchDrain Low No Adequate No No Yes No

116-H-7 Process Effluent Retention Basin High Yes Adequate Yes Yes No Yes

116-H-9 Confinement Seal Pit Drainage Crib Low No Adequate No No Yes NoNo

116-H-5 Process Effluent Outfall Structure Medium -- Adequate No No No Yes

Prucess E$luent Pipelines (

Soil)

Very Low No Adequate No Yes No

Process Efrluent Pipelines (Sludge? High No Adequate No Yes No Yes

^-117 Sludge Buriai Trench Very Low - Adequate No No No

F

No

132-H-3 Effluent Pumping Station Low -- Adequate Unknown Unknown Unknown Yes

132-H-2 Exhaust Air Filter Buildine La.v - Adequate Unknown No ^ Unknown Yes

132-H-1 Reacmr Exhaust Stack i,<;w -- qdequale Unknown No Unkttown Yes

116-II-1PIutoCrib. Low -- Adeqe.+.r^ ^'.?nk+^oar ^ No I Unknown ^^Yes ^

EHQ - Environmental Hazard Quotient (calculated by the qualitative ecological risk assessment [WIIC 1993]).
-- = not rated by the qualitative ecological risk assessment.

t_z?-_! is considcred incomple,e hP,anse e'_ diseccpan^ic;; tcr.ceeu the Iimited field tnvestigation (LFI) data and historical data. The LFI data
mdicates little or no contamination that contradicts with the historical data. Additional investigation may be necessary.
(b) = data needed concerning nature and vertical extent of contamination, site remains an interim remedial measure (IRM) candidate until data are available.
However, this site was not included in the analysis of remedial alternatives in this FFS report.
ARAR = applicable or relevant and appropriated requirements, specifically the Washington State Model Toxics Control Act Method B concentration values for
soils (DOE-RL 1992b).
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Table E2-2. 100-HR-1 Interim Remedial Measure Waste Site Description.

Site Number/

------^

Data
Name ( Alias) Previous Use I'hysical Description Source

116-H-7/ Held cooling water effluent from H Reactor Retention Basin LPI,
(107-H Reention for short-term coolingldecay before release to Reinforced concrete, single historical
Basin) Columbia River. containment.

192.6 x 84.1 x 6.1 m(63l .9 x
275.9 x 20 ft) deep

116-H-1/ Received high activity effluent produced by Trench LPI,
Process Effluent ruptured fuel elements. Received sludg, from Unlined historical

Disposal Trench 116-H-7 retention basin when 100-H Area 58.8 x 33.5 x 4.6 m(192.9 x
(107-H Liquid was deactivated. Also received 90 kg )f 105.9 x 15.09 ft) deep

Waste Disposal sodium dichromate.

Trench)

116-H-4/ Received cooling water discharge Crib/French Drain No
Pluto Crib (105-H contaminated by failed fuel elements. Unlined pluto crib. analytical
Pluto Crib) Received 1,000 kg of sodium dichromate. 3.1 x 3.1 x 3.1 m(10.17 x data

Crib was excavated and material buried in 10.17 x. 10. 17 ft) deep

118-H-5 burial ground 132-H2 exhaust air

filter building was Ltter built on the same site.

Buried Pipelines Transported reactor cooling water from 'rocess Effluent Pipelines Historical
reactors to retention basins, owfah struutures, 'Cotal length =1228 m(4,028

and 116rH-1 trench; leaked efiluent to roil. tt); pipe diameter varies; depth
contains contaminatcd sludge and scale. below surface varies.

132-H-1/(l16-H Contaminated stack demolished in place, D&D Facility D&D
Reactor Exhaust buried, and covcred with 1.5 in (4 9 ft) fill. Demolished reinforced concrete (Beckstrom
Stack) e xhaust stack. 1987)

r,7.1x"'.6x4.6m(220.14x

54.93 x 25.09 ft) deep

132-H-2/(1] 7-H Contaminated building demolished in pl:xe, I1&D Facility D&D
Exhaust Air Filter buried, and covered with 5 in (16.4 ft) tilL Demolished reinforced concrete (Beckstrom
Bullding) Building was built on site of the demolished building 1984)

and removed 116-H-4 pluto crib. 22.6 x 12.5 x 12.5 x 8.8 in
(74.15 x 41 x 41 x 28.87 ft)

deep

132-H-3/(1608-H Collected and pumped water from H Re ictor D&D Facility D&D
Effluent Pumping drains, including irradiated fuel storage Iour concrete sumps. Capacity (Cummings
Station) drains, into 116-H-7 process effluent ret:ntion o( =300,000 liters 1987)

basin. Water and sludge in sumps was 1 I x 10.4 x 9.7 m(36 x 34.1 x (Encke
removed before station was demolished m 31,8 ft) deep 1989)
place and covered with 5 in (1 f;A fq of IilL

D&D = decmttamination and decommissioning

LFI = lunited field investigation
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HUMAN-HSRAM (a,b) PROTECTION ZONE SPECIFIC PRO
of BACKGROUND CRQWCRDL ( f) 1(g) 2(h)

7R= I E-06 HQ=0.1 GROUNDWATER(a,c) (4c) orasno[cd 0.10A_ >IOfi
RADIONUCLIDES (pCdg)

.4m-241 769 C/A 31 N/C 1 31 31
014 44,200 N/A 18 N/C 50 50 50
Cs-134 3,460 N/A 517 N/C 0.1 ( d) 517 517
Cs-137 5.68 N/A 775 1,$ 0.1
Co-60 175 N/A 1,292 N/C 0 05 (d) 17.5 1$92
Eu-152 596 N/A 20,667 N/C 0.1 5.96 20,667
Eu-154

Eu-155

106

3,080

N/A

N/A

20,667

103,000

N/C

N/C

0.1 (d)

0.1
(
d)

106

3 180

2Q667

105 000
H-3 2,900,000 WA 517 N/C 400

5 1

K-40 12.1 N/A 145 19.7 4 (d) 19J 145
Na-22 545 N/A 207 N/C 4

(i) 207 207
Ni-63 184,000 N/A 46,500 N/C 30 46,500 46,500
Pu-238 879 N/A 5 N/C I ( d) 5 5
Pu-239/240 ]2.8 N/A 4 0035 it d) 4 4
Ra-226 N/A 003 098 0.1 (d) 0.98 0.98
Sr-90 _. ._ I 930 N!P. 129 0.36 (d) 129 129
Io-99 2g,900 N/A 26 N/C 15 26 26
Th428 7,260 N/A 0.1 N/C I 6) I I
"Ih-232 162 N/A

I
(d) 6 6

1 04
I

(d) 6 fi
INORGANICS (mgrkg)

.Antimoay N:n 167 s ^^--^J.002 N/C 6 6 6
Arsenic 161 125 0.013 9

(e) 9 9
Barium N/A 29,200 258 115 20

TO 8 258
Cadmium 1,360 417 0.775 N/C 05

5

007 0.?
^^Chromium b'1 204 I 2,086 o n2c 28 1 2

Leati N/C

Manganese N/A 2,086 13 583

Macury

Zinc N/A 100000(c) 775 79

M

ORGANICS (mg/kg)

Aroclor I260 (PCB) 4.34 N/A 1.37 <003

Benzo(a)pne 330
Chryrseoe N/A N/A 0.0 <0330

Pcntachlorophenol 300 N/A 0.27 08

1..7

8

>y'

'S

w7
<

e!

O
ŵ7

4J

TR=Targe1 Risk; HQ= }lazard Quotient; NLA=Not Applicable; N/C=Not calculated; PRG=Preliminary Remediation Goal

(a) Risk-bascd numbers are eapressed to to one significant figure.

(b)Oecasional Use Scenario

(c) Based an Summer's Model (EPA I989b)

(d) Status Report, Hanford Site Background: Evaluation of Existing Soil Radionuclide Data (Lener #008106)

( e) Hanford Site Background: Part 1, Soil Background for Nonradioacitve Analytes, DOFIRL-92-24, Rev. 2.

(t) Based on 100-BC-5 OU Work Plan QAPP (DOE-RL 1992)

(g) PRGx are established to be protective ofgroundwater, human and ecological receptors. The screening process used to establish PRGx for zone I are discussed in section 2.3 ofthis document
( h) PRGx we established to be protective ofgroundwater. The screening process used to establish PRGx for zone 2 are ciscussed in section 2.3 ofthis document.

71(i) Based on gross beta analysis

(j) Detection limit assumed to be same as Th-232 41a,
(k) Includes total U ifno other data exist

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



Zone 1(a) Zonc 2(b) Refincd
116-H7 0-30 3-6fl 6-IOR 1o-15R IS-2011 30-25fl 25-308 30-31R CUFC

hfax Screenin8r Max Saeeilng' Mu Screcning• Max Saeening• Mn 5arecMnge Max Screening• Max Screcnin • Max Screenin • Summary

RADIONUCLfDES( i/)

+m-24i 7 7.20E-Oi NO NO NO

G14 NO NO NO NO NO NO NO NO
Cvm134 552E•00 NO 4IOE-01 NO 36gE-04 NO 64YE-04 NO NO NO NO NO

Cs-137 119E401 YES ).01EN3 YES tNEWI YES 429E•UI NO 56)E•UI NO LRE•UI NO 1.80E01 NO 3.53EA1 NO YES
ConO 3.42EWI YES 2.20E•E3 YES 3.60EM1 YES 360Ea01 NO 2.93EUI NO 366E<UI NO 2SIE+W NO NO YES
Eu152 4.86EW2 YES LREM4 YES 2.60E402 YES 2.60E•U2 NO 2U8EMI NO 141HU2 NO 7 0]E•^ NO 20]E-02 NO YES
Em154 9.3]EWI YES S.68EaUl YES 3]OU41 YES ) ]0E•UI NO 369HUI NO 3.I2E+OI NO I]^,o NO NO YES
Eu-155 ECgEMO NO 6 63E,02 NO {.I3E-UI NO IIEE+0U NO 25]EMU NO 203E+00 NO 128E-0I NO NO

11-1 T]0E00 NO ISONO2 NO 6.89E^00 NO I 18E-01 NO I74E•01 NO NO NO NO
K-40 NO NO NO NO NO NO NO NO
Nn2: NO NO NO NO NO NO NO NO
N663 1 07E,03 NO 1]9EM4 NO NO NO NO NO NO NO
Pod3g 449E-01 NO 6JeE+00 YES 2.38E-02 NO 6%E-02 NO 2.64E-0I NO NO NO NO YES
Pu.239t240 I.i0Ea01 YES 2.OOE402 YES 1.30E•00 NO 190E+00

NO
320E+00 NO 1OOE-02 NO NO NO YES

Ra2Z6 290E-01 NO NO NO 650E-01 NO 6.SOE-0I NO 1A0E-OI NO NO NO
Sr-90 911Ei01 NO 239E•U2 YES 120E+00 NO 122EUI NO I.ISEM2 NO 3 .15E-01 NO 1.36E•00 NO ]4]E-01 NO VES
IC-vY NO NO NO NO NO NO NU NO

_

NQ

IT-Z33 <.IOE-01 NO NO NO NO 110E-01 NO 4411601 NO NO NO
U-23L234 NO NO NO NO NO NO NO NO
U-ll5 NO NO 3 EOE-01 NO 160E-01 NO NO NO NO NO
1u23[ I41 1 C JO601 NO 1 471JE•U0 1 NU 1 = EOE01 1 NO 610E-0I I NO 5 30E-01 1 NO 5 30E4I NO NO 1 I NO
NORGANICS(mgtg)

Anumam NO NO NU NO NO NO NO NO
drsrnic i10E.01 YES NO NO ;:0 NO NO NO NO YES
Oanum NO NO NO NO NO NO NO NO
(-edmimn

-

NO j NO NO NO NO NO NO NO
(hromiumFl NO NO NO NO NO NO NO NU
lod 940E+03 YES NO NO NU NO NO NO NO YES
Manpanese NO NO NC NC NO NO NO NO
Alcrnuy NO NO NC NO NO NO NO NO

NU NO NO NU NO NO NO NO
ORGANICSIm t )
Aenclnr 12601PCB) NO NO NO NO NO NO NO NO
Benael. NO NO NO NO NO NO NO NO
Ch NO NO NO NO NO NO NO NO
Pennchforophmol NO NO NO NO NO NO NO NO

N

• nfa.^mumcanc<mnnonsvcs<rccncdagsinvlM1ePRG(preliminaryrcmcdiaiangail).-Yci ifdavilucexceeJaihePRG.'No'iflhevalucisbclownc.PRG
The COPC ( conlaminanmr of powemial Nicarc rcfined based On he sod concenvaaion and the PRG
< hlanh undcr TSax- meana eilher no infommion is available or the conaliwem wu nd dnecaed

(a ) PRGs are established to be protective of graundwaner, human and ccologlcd rseeplors.

b) PRGa are c51abliahed to be promc;i- of groundweer

Somccr
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DOE-RI., 1993d, Tablu 3-2,4, 5
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]nne 1 (a) Zone 2(b) RerneA
116-H-1

RADIONUCLIDES( )

0-3fl 3-6fl 6-IOfl
Max Scrccning• Maa Saaning• Max Scrcenin •

10-I3 15-20R 20-2 fl 25-10fl 30-35fl
Max Scaeenin8• Max Screening• Max Sueening• M. Screenin • Max $ceeenin •

COPC
Summ

Am-241 NO NO NO 200E-0I NO 1.60E-0i NO NO NO NO
n14 NO NO NO NO NO NO NO NO
Cs-134 NO 1]5E-01 NO NO ID6E-04 NO NO 1. E-01 NO NO NO
Cs-I37 4.01E+03 YES 900E-0I NO 2.21E+01 YES 3.20 +01 NO 160E+02 NO S.t8E+01 NO NO NO YES
Co60 I.QEWI YES 930 -02 NO 96/E-01 NO 230E+00 NO SJ)E+01 NO 7 44EOp NO NO NO YES
Eu-152

Eu-154

5.30E+OI
g.e0E+01

YES
YES

1.28 +00

I<2 -01
NO

NO

2A3E00

4.t3E-01
NO
NO

S40 MI
SIOE00

NO
NO

9.28E+02

).IOH02
NO

NO
I.IIE+O

I 83E+0
NO
NO

NO

NO
NO
NO

YES
YES

Eu-155 4 99E+00 NO 503E-02 NO 2J5E-02 NO 2.17E-02 NO 9.95E+00 NO g.56E-0I NO NO NO
H-1 NO NO NO 3.93E-01 NO 2.f3E-01 NO NO NO NO
AJO NO NO NO NO NO No NO NO
Na-22 NO NO NO NO NO NO NO NO
Ni63 NO NO NO NO NO NO NO NO
Pu-2le
Pn4J9/]40

R d26

292ELI

6.6UE+00
NO
lES

NO

NO

NO

O

NO

NO

O

3.40E-01
NO

NO

3 U8E-0I
LIOEWI

NO
YES 180E+00

NO

NO
NO

NO
NO

NO YES
a

-

N N NO 6.SOE-0I NO 3.50E-01 NO NO NO
Sr -90 3.53E+01 NO NO NO 122Ea00 NO 5.53E+UI NO 1.09E0I NO NO NO
Tc-99 NO NO NO NO 610E-01 NO NO NO NO
lh?39 NO NO NO 950E-01 NO 2.50E-01 NO 150E-0I NO NO NO
Ibd1+- NO NO NO NO 890E-01 NO 640E-0I NO NO NO
I1-233/214 NO NO NO 530E-01 NO 6.20E-0I NO NO NO NO
fl-i)5 NO NO NO NO NO NO NO Np
U238(kl NO NO NO 610E-0I NO 391 -0I NO ig0 -0I NO NO Np
INORGANICSrmnhel

Anomony NO NO NO NO NO NO NO NO
Arsrnic NO NO NO ].)9EMf YES 2I6E+OI YES N. NO NO YumBm NO NO NO NO NO - -NO NO p

ES

m ^umOd NU NO NO NO NO NO
N

NO
(hrommm If
Icad
ManRancae

_

_

NO
NO

NO

NO

NO
NO

NO

NO
NO

L87E+03
NO
YES

NO

3.96E+01

LISE+03
YES

YES

NO

NO
NO

NO

NO

NO
Np

NO
NO

NC

YES

YES

Alcraurv NO__ NO NO NO NO NO NO NO
Linc I NC NO NO NO NO NO Np NO
ORGANICSIm I
Aroclor1260(PCB) NO NO NO NO NO NO NO NO
Hcnao(a rne NO NO NO NO 8.10E-01 NO NO . NO NO
Ch srnc

Pmuchloro hrnal

NO

NO

NO

NO
NO

NO
NO

NO

9.IOE-01 YES
NO

NO

NO
NO

NO
NO

NO
YES

m

J

v

' M1lasimum concemralions are scrceoed zgainsl the PRG (preliminasY remedimion goal). -Yei i(she valu<exceeds the PRG. "No' the value is below the PRG.
Il¢ COPC (mmaminanls of pmenrizl cnnecm) are re6ned bsed on the soil concentration and the PRG.
A hlauk nnder -Alar' meane cilher no informalion is available or the constiNent waa not dtlecred.

(a) PR(is are enabhshed to be prorecrlve of groundwaer, Aumu and ecologiul recepwrs
Of PRGs are csublishad to be pro¢nisa of youndwaer.
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Waste Site (group) Extent of Contamination Maximum Are Reduced
Concentration Infiltration

Volume Length Width Area Depth Media/ Refined Detected Concentrations

/m') (m) (m) (mr) (m) Materiai COPC (a) Exceeded?

116-H-7 (retention 56483.0 201.8 93.3 18828.0 3.0 Soil Radionuclides DCi/e
basin) Concrete EOCo 2.20 x 10' NO

"oCs 2.01 x 10' NO
12Eu 1.72 x lo' NO

15°Eu 5.68 x 10' NO
438P,u 6.78 NO
239n4Op. 2.00 x 10' NO
xSr 2.38 x 102 NO

I I Inorganics mR/ke

Arsenic 4.7 x 10' YES

I 1 Lead 5.40 x 102 NO

^v^0 r 41_ Sa:. Radionuciides
effluent trench) I

^Co 3.42 x 10 NO

'"Cs 4.01 x 10' NO
"`Eu 5.30 x 10' NO

,
'"Eu 8.8 x 10' NO
i3'n°°Pu 1.1 x 10' NO

Inoreanics mclkc
Arsenic 3.79 x 10' YES

Chromium 2.96 x 10' YES

VI 1.87 x 102 NO

Lead

PL
Oreanics 9.20 x 102 NO

Chrysene

116-H-4 (pluto crib) 0.0 0.0 0.0 0.0 0.0 NA None NA NA
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Waste Site Extent o f Contamination Maximum Are Reduced
(group) Concentration InCdt tira on

Volume Length Width Area Depth Media/ Refined Detected ConcentraGOns

(m') (m) (m) (m^) ^ (m) Material COPC (a; Exceeded?

100 H pipeline (b) (b) (b) (b) (b) Steel Radionuclides assume data from NO(c)
(Pipeline) Concrete 60Co pipeline group

"'Cs
1s2Eu

151Eu
155En

s'Ni
238N

239R<0pr,

^Sr

132-H-1 0.0 0.0 0.0 0.0 0.0 NA None NA NA
Reactor

Exhaust Stack

(D&D faci litp)

132-H-2 00 n n ... 0-^ o.u NA None NA NA
Filter Building

(

(D&D facility)

132-H-3 n n CA ^ 0.0 u.u OA NA None NA NA
Effluent
Pumping

Station (D&D

facility)

(a) Where concentration exceeds preliminary remediation goals.
(b) No contaminated soil is associated with the site; therefore, no volume of contamination is calculated; extent of contamination is limited to the pipeline
itself.

(c) Based on group data.

COPC = contaminants of potential concern

NA = not applicable

D&D = decontamination and decommissioning
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Table E2-7. Allowable Soil Concentration - Reduced Infiltration Scenario.

Analyte Soil Concentration

RADIONUCLIDES pCi/g

241Am 5.01(103)
14C 2.92(103)
134Cs 8.35 (104)
137C5 1 .25(105)

6°Co 2.09(105)
152Eu 3.34(106)
154Bu 3.34(106)
155Eu 1.67(107)
3H 8.35(104)
40k 2.34(104)
22Na 3.34(104)
63Ni 7.52(106)
238Pu 8.35(102)
239 z4opu 6.27(102)
226Ra 4.00(10°)
'Sr 2.09(104)
9'1'c 4.18(103)
228Th 1.67(101)
232Th 2.09(10°)
233i234U 8.35 (102)
235U 1.00(103)
238U 1.00(103)

iu1 7llA!_A1vICi^`_vawa-a nig/kg

Antimony 2.51(10-')
Arsenic 2.09(10°)

Barium 4.18(104)

Cadmium 1.25(102)

Chromium (VI) 4.18(10°)

Lead 1.25(103)

Manganese 2.09(103)

Mercury 5.01(101)

Zinc 125(105)

ORGANICS mg/kg

Aroclor 1260 2.21(102)

Benzo(a)pyrene 9.19(102)

Chrysene 2.00(10))
Pentachlorophenol 4.40(10')

E2-20
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3.0 RESULTS OF THE PLUG-IN APPROACH

This section provides the "plug-in" (Section 1.4 of the Process Document) approach
as applied to the interim remedial measures candidate sites in the 100-HR-1 Operable Unit.
The plug-in approach requires identification of the waste site group to which a waste site
belongs and an evaluation of the alternate applicable criteria.

Identification of the waste site group to which each waste site belongs is accomplished
by using the waste site descriptions defined in Section 2.0 and fitting the site into the
appropriate waste site group in Figure 1-4 of the Process Document. It is also necessary to
refer to the group descriptions defined in Sectian 3.0 of the Process Document. The
appropriate group for each site is identified in i'able E:3-1.

'I'able E3-1 presents the evaluation of the alternative applicability criteria for each
interim remedial measures waste site. The evaluation represents step 6 of the plug-in
approach (Section 1.4 of the Process Document) and identifies which alternatives and
enhancements apply to each site. Any deviation from alternatives developed for the
appropriate group in the Process Document are identified by footnote. Sites with deviations
will be developed further in subsequent sections; however, the general analysis of alternatives
in the Process Document (Section 5.0) will be used for sites without deviations.

The deviations indicated in Table F3-1 are briefly summarized as follows:

• Waste site 116-H-7 retention basir has contamination <5.8-m (19-ft) thick;
therefore, In Situ Vitrification doe:; apply.

• Waste site 116-H-1 process effluer:t trench has contamination that is

>5.8-m (19-ft) thick; therefore, Ir, Situ Vitrification does not apply. Also,

because organic contaminants are present, thermal desorption will be added as

an enhancement to the treatment al ernative.

• Waste site 100-H buried pipelines are not known to have soil contamination
associated with them; therefore, soil treatment is not applicable.

• Waste site 116-H-4 pluto crib was removed and buried in waste site 118-H-5

burial ground in the past; therefore, no action is warranted at the site.

3.1 EXAMPLE APPLICATION OF THE PLUG-IN APPROACH (116-H-7)

To achieve a further understanding of the p;ug-in approach (Section 1.4 of the Process

Document), an example of its application has been developed. The example, waste site

116-H-7, will be evaluated as dictated by the plug- n approach. The waste-site profile has

been defined in Section 2.0 (completing step 4 of the approach). Steps 5 and 6 of the

approach arc completed below.

E3-1
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3.1.1 Identification of Appropriate Group

Waste site 116-H-7 retention basin is assessed against the elements of Figure 1-4 of
the Process Document to ensure that the appropriate group is identified.

Table E2-2 does not indicate that the site received solid waste, and states that the site
held cooling water effluent from H Reactor for short-term cooling/decay before release to the
Columbia River. This indicates that it is a contaminated soil site used for liquid effluent
transfer. Table E2-2 does indicate that the site is a reinforced concrete retention basin. It
can be concluded that the appropriate group for waste site 116-H-7 is the retention basins.
The profile for the group and the associated detailed and comparative analyses are
documented in the Process Document.

3.1.2 Evaluation of the Alternative Applicability Criteria

Based on the description and profile developed for waste site 116-H-7 in Section 2.0,
an evaluation of the alternative applicability criteria can be accomplished. The evaluation of
each alternative is presented below.

No Actioi t - There are data indicating contamination present at the site that warrants an
interim action. Therefore, no action is not an appropriate alternative.

Institutional Controls - Refined COPC are identitied for waste site 116-14-7 in Table E2-3
indicating that there are contaminants present that exceed preliminary remediation goals.
Therefore, institutional controls will not effectively address contaminants at the site.

Containment - Because there are contaminants that exceed reduced infiltration concentrations
at waste site 116-H-7, containment will not be applicable at the site.

Removal/Disposal - Because contaminants exceed prelimmary remediation goals, this
alternative may be applicable.

In Situ Treatment - Because contaminants exceed preliminary remediation goals, and the
contaminated lens is <5.8 m(19 ft), the In Situ treatment option may be applicable.

Removal/"1'reatment/Disposal - Because contaminants exceed preliminary remediation goals,
this alternative may be applicable. Thermal desorption enhancement is not necessary because
organic contaminants are not present at the site. For cost purposes, it was assumed that the
percentage of contaminated soil that can be effectively treated by soil washing is 33 % of the
116-H-7 waste site. This percentage was based on the depth, distribution, and concentration
of contaminants at the waste site. This does not affect the application of the alternative, but
does impact the magnitude of volume reduction realized at the site.

This evaluation resulted in identifying applicable alternatives. These results are
compared to the results of the group analysis presented in Table E5-1 of the Process
Document to identify deviations.

E3-2
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116-H-7 Alternatives Group Alternatives
Removal/Disposal Removal/Disposal
In Situ Treatment Removal/Treatment/Disposal
Removal/Treatment/Disposal - no enhancements
- no enhancements

No Action
Institutional Controls
Containment

No Action
Institutional Controls
Containment
In Situ Treatment

The alternatives for waste site 116-H-7 are not the same as those for the retention basin

group; therefore, deviations are identified and the site does not completely plug into the

analyses for the group. The deviation is with respect to the In Situ treatment alternative.

Contrary to the retention basin group, waste site 116-H-7 has a lens of contamination that is

<5.8 m (19 ft); therefore, In Situ Vitrification may be applicable at the site.
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Table E3-1. Comparison of Waste Sites to Remedial Alternatives. (page 1 of 2)

116-H- 7 116-H-I PIPELINES 116-H-4 132-H-1
132-H-2

Waste Site 132-H-3

Group Reteutaou Process Buried Decoatantiuatioa
Basin EPFluent Pipeline Pluto Crib and
_ Trench Decommissioning

Alternafive

I

Applicability Criteria and At e Applicability Criteria and Enhancements Met?
Enhancements

No Action

SS-1 Criterion: No No No Yes (d) Yes
S W-2 • Has site been eHectively

addressed in the past?

Institutional Controls

SS-2 Criterion: No No No NA NA
SW-2 • Contaminants < PRG

Containmen:

SS-3 Criteria. Yes Yes Yes NA NA
SW-3 • Contaminants > PRG

• Contaminants < reduced No No Yes NA NA
infiltration concentrations

Removal/Dispusal

SSA Criterion: Yes Yes Yes NA NA
SW-4 • Contaminants > PR _

In Situ Treatmenl

SS-8A Criteria: Yes Yes NA NA NA
• Contaminants > PRG

• Contamination < 5.8 m Yes(d) No(d) ' NA NA NA
(19 it) in depth

SS-8B Criteria: NA NA Yes NA NA
• Contaminants > PRG

• Contaminants < reduced NA NA Yes NA NA
infiltration concentrations

+SW-7 Criteria: NA 1 NA NA NA NA
• Contaminants > PRG

• Contaminants < reduced NA II NA NA NA NA
infiltration concentrations I-
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Table E3-1. Comparison of Waste Sites to Itetnedial Alternatives. (page 2 of 2)

116-H 7 116-H3 PIPELINES 116-H-4 132-H-1
132-H-2

Waste Site 132-H-3

Group Retention Process Buried Decontamination
Basin Etflueat Pipeline Pluto Crib and

Trench Decommissioning

Altetnativ^. Applicability Criteria and As c Applicability Criteria and Enhancements Met?

Enhancem^ts

RemovallTreatmentlDisposal

SS-10 Criterion: Yes Yes NA(d) NA NA

• Contaminants > PRG

Enhancements: No Yes(d) NA(d) NA NA

• Organic contzminants (if

yes, thermal desorption

must be included in the

treatment system)

• Percentage of 33% 33% NA(d) NA NA

contaminated volume less

than twice the PRG for

cesium-137.

SW-9 Criterion: NA NA NA NA NA

• Contaminants > PRG

Enhancement: NA NA NA NA NA

• Organic contaminants

NA - not applicable

(d) - deviation from waste site group

PRG - pieliminary remediation goals
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4.0 ALTERNATINE DEVELOPMENT

This section identifies those waste sites in the 100-HR-1 Operable Unit that match
completely with their corresponding waste site group in the Process Document; and those
waste sites that don't match.

For those sites that match completely, the site plugs directly into the analysis of
alternatives for the waste site group conducted in the Process Document (see Section 1.4,
Step 6a). The waste sites that meet this requirement are 132-H-1, 132-H-2, and 132-H-3.

The sites that do not plug in directly (Process Document, Section 1.4, Step 6b) can be
divided into two groups. The first group contains those sites that require enhancements to an

alternative or an inclusion or dismissal of an alternative as originally proposed. These sites

are discussed in the bullets that follow. However, the enhancements do not need

development for these sites, because the Process Document incorporates the appropriate
enhancements in Section 1-4.

• The 116-H-4 pluto crib does not meet the applicability criteria for the pluto

crib group alternatives identified in the Process Document. Because this site

was excavated and material buried in waste site 118-H-5 (decontamination and

decommissioning), contamination is believed to no longer exist at the site.

Therefore, this site meets the applicability criteria for the No Action

Alternative. Accordingly, this site deviates from the group because of a

change in the applicable alternatives.

• The 116-H-1 process effluent trench requires thermal desorption as an

enhancement option (because of the presence of organic contamination) to the

Removal/Treatment/Disposal Alternative. Additional development of the

technology and alternative are not required because the Process Document

discusses thermal desorption as a treatment enhancement. Waste site 116-H-1

does not meet the applicability criteraa for In Situ Vitrification (unlike the

process effluent trench waste site group).

• The 116-H-7 retention basin does me--t the applicability criteria for the In Situ

treatment alternative because of its relatively shallow depth of contamination.

Therefore, this site deviates from the retention basin group. However, this

deviation does not require additional development of technologies or

alternatives.

• Buried pipelines in the 100-HR1 Operable Unit have no identified

contaminated soils associated with them; therefore, the

RemovallTreatment/Disposal Alternative does not apply. This is a deviation

from the group; therefore, this site docs not require additional development of

technologies or alternatives.
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The second group of sites which do not plug in, are those sites that require a
significant modification to an alternative, such as changes in the excavation process or
disposal options. Alternatives for sites included in this second set require additional
development in the next section of this Appendix. None of the sites within the 100-HR-1
Operable Unit fit into this second set; therefore additional alternative development is not
required.
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5.0 DETAILED APIALl'SIS OF ALTERNATIVES

This section presents the detailed analysis of the remedial alternatives for the four
individual waste sites within the 100-HR-1 Operable Unit that require further analyses
(i.e., do not plug into Process Document). In the detailed analysis, each alternative is
assessed against the evaluation criteria described in Section 5.1 of the Process Document.
The detailed analysis provides a basis to compare the alternatives and support a subsequent
evaluation of the alternatives made by the decision makers in the remedy selection process.

The detailed analysis for the sites within the 100-HR-I Operable Unit are presented in
the following manner:

• The detailed analyses for those individual waste sites that do not deviate from
the waste site groups are referenced to the group discussion presented in the
Process Document.

• The detailed analyses for those individual waste sites that deviate from the
waste site groups are discussed in Section 5.2.

5.1 SITE-SPECIFIC COMMON EVALUATION CONSIDERATIONS

Based on the comparison presented in Table E3-1, several of the individual waste
sites within the 100-HR-1 Operable Unit plug into the waste site group alternatives;
therefore, the common evaluation considerations for these individual waste sites can be found
in the Process Document. These individual waste sites include 132-H-1, 132-H-2, and 132-
H-3.

The common evaluation considerations for the remaining waste sites (116-H-7,
116-H-1, 116-H-4, and 100-H pipelines) are discussed in the following sections. Each
deviation of a Process Document alternative for these waste sites is analyzed for impacts to
transportation, air quality, ecological, cultural, socioeconomic, noise and visual resources.
In addition to identifying those potential impacts, irretrievable and irreversible commitment
of resources indirect and cumulative impacts, and compliance with Executive Order 12898
are also discussed.

5.1.1 116-H-7 Retention Basin

This section evaluates the alternatives that deviate from the Process Document for
waste site 116-H-7 retention basin. Alternatives SS 4, SS-8A, and SS-10 are applicable to
this site. However, only Alternative SS-8A deviates from the Process Document and
therefore will be evaluated.

Alternative SS-8A, In Situ Vitrification of cooltaminated soil, would impact
transportation. This alternative would require the transport of equipment, solid waste from

I.s-1
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operations, and importing clean fill after treatment by truck on site. The commuter traffic
associated with this alternative would not. be expected to cause a noticeable impact in the Tri-
Cities area or on the Hanford Site.

Implementation of Alternative SS-8A for the 116-H-7 retention basins would not
impact air quality in the short-term.. The 116-H-7 retention basins are not known to have
any organic contamination, so the emission of o-ganic compounds during vitrification would
not be a problem. Mitigative measures would be employed as needed to ensure that short-
term impacts on air quality are minor and accepable.

In Situ Vitrification of the contaminated noil at the 116-H-7 retention basins would not
impact ecological resources. This area has beer disturbed by former reactor operations and
presently has very little ecological value. Reve€etation and restoration efforts subsequent to
In Situ Vitrification would in the long-term benefit natural resources.

Impacts from remediation to cultural rescurces co-located with the retention basins
would generally be minimized by this alternative. The potential of this alternative for
disturbing cultural resources is considered low. However, contaminated cultural resources
would be a continuing source of concern to Native American communities.

The socioeconomic impact of this alternaiive would be insignificant. The number of
employees involved and the income gained would be insignificant when compared with the
total Tri-Cities area employment. Workers would likely come from the regional labor force.
So, consistent with overall employment, income and population impact effects on housing
would be rnsignificant.

This alternative would create minor shortterm impacts to noise and visual resources.
Some impact to 100 Area noise levels may occur during the In Situ treatment process. Noise
mitigation would be provided should noise levels become a problem. To mitigate potential
impacts to visual resources, dust controls and backfilling with clean soil and contouring and
revegetating would be implemented when needed.

This alternative would result in commitment of land-to-waste management.
Institutional controls and monitoring would be required. Resources, such as federal funds,
soil cover, and consumables, such as fuel, electricity, chemicals, and personal protective
equipment. would be irreversibly committed.

The indirect impact of this alternative would be enhancement of the natural resources
through revegetation of remediated waste sites. This alternative could add to the cumulative
impact on transportation, ecological, noise, and visual resources from Hanford Site
remediation.

As stated in the Process Document in Section 5.2.6.5, this alternative would comply
with Executive Order 12898, Environmental Justice, because it would not disproportionately
affect any group of the population more than another.
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5.1.2 116-H-1 Process Effluent Trench

This section evaluates the alternatives that deviate from the Process Document for the
116-H-1 process effluent trench site. Alternatives SS-4 and SS-10 are applicable to this site.
However, only Alternative SS-10 deviates from the Process Document, and therefore, will be
evaluated.

Alternative SS-10, which includes thermal desorption, would impact transportation.
This alternative would require the transport of equipment, contaminated and solid waste, and
clean fill by truck on site. The commuter traffic flow for this alternative would be
considered an impact in the 100 Area.

The thermal desorption included in this alternative may impact air quality. Organics
present at waste site 116-H-1 may be emitted during the thermal desorption process.
However. mitigative measures would be employed as needed to ensure that these potential
short-term impacts on air quality are minor and acceptable.

Excavation, soil treatment, and disposal of the remaining contaminated soil would
have a short-term impact on wildlife as a result of increased human activities, traffic, noise,
and fugitive dust. Mitigation measures would be implemented to limit these impacts.
Alternative SS-10 would remove contaminants from the area, and the subsequent revegetation
and restoration efforts would, in the long term, benefit natural resources.

The potential of this alternative, for disturbing cultural resources, is considered high.
Actions to mitigate adverse impacts on significant cultural resources must be taken before
implementing this alternative.

The socioeconomic impact of this alternative would be insignificant. The number of
employees involved and the income gained would be insignificant when compared with the
total Tri-Cities area employment. Workers would likely come from the regional labor force.
Consistent with overall employment, income, and population impact effects on housing would
be insignificant.

This alternative would create minor short-term impacts to noise and visual resources
during the treatment process. Noise mitigation would be provided should noise levels
become a problem. To mitigate potential impacts to visual resources, dust controls and
backfilling with clean soil then contouring and revegetating would be implemented when
needed.

Resources such as federal funds, soil cover; and consumables such as fuel, electricity,
chemicals, and personal protective equipment would be irreversibly committed.

The indirect impact of this alternative would be an enhancement of the natural
resources through revegetation. This alternative could add to the cumulative impact on
transportation and cultural, noise and visual resources from Hanford Site remediation.
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As stated in the Process Document, this alternative may comply with Executive Order
12898, Environmental Justice. Excavation always poses the risk of unearthing Native
American burials. This risk of an adverse impact on Native American cultural resources
may be disproportionately large compared to other segments of the population. This
alternative may protect groups of the population with higher fish consumption patterns than
the general population from contamination at the 116-H-1 process effluent trench.

5.1.3 116-H-4 Pluto Crib

Because of the elimination of contamination (through previous excavation and
removal) only the No Action Alternative (SS-1) applies to the 116-H-4 pluto crib site. The
deviation for this site is just an omission of alternatives; no evaluation is required.

5.1.4 Buried Pipelines

The Removal/Treatment/Disposal Alternative (SS-10) is applicable to sites that have
contaminated soil. Current documentation indicates that the soil surrounding the 100-HR-1
pipelines is not contaminated (Dorian and Richards 1978). Therefore, the soil surrounding
the pipelines is not anticipated to require remedial action. The deviation for this site is just
an omission of an alternative; no evaluation is required.

5.2 SITE-SPECIFIC DETAILED ANALYSIS

Based on the comparison pre:sented in Table E3-1, several of the individual waste
sites within the 100-HR-1 Operable Unit plug into the waste site group alternatives;
therefore, the detailed analysis for these individual waste sites can be referenced to the
Process Document. These individual waste sites include 132-H-1, 132-H-2, and 132-H-3.

The detailed analysis for the remaining waste sites (116-H-7, 116-H-1, 116-H-4, and
100-H pipelines) are discussed in the following sections. Table E5-1 summarizes the
Remedial Alternatives applicable to each waste site and shows whether the detailed analysis
is covered in the Process Document or discussed in this document. Tables E5-2 and E5-3
present the remediation costs and duirations, respectively, associated with all waste sites.

5.2.1 116-H-7 Retention Basin

This section evaluates the alternatives that deviate from the Process Document for the
116-H-7 retention basin site against the CERCLA evaluation criteria. Alternatives SS-4,
SS-8A, and SS-10 are applicable to this site. However, only Alternative SS-8A deviates
from the Process Document, and therefore, will be evaluated.

5.2.1.1 Overall Protection of Hunian Health and the Enviromnent. Alternative SS-8A
involves In Situ Vitrification to thermally treat organic contaminants and immobilize
inorganic contaminants applicable to the I I 6-H-7 retention basin. Alternative SS-8A will
eliminate the human health and ecological pathways in approximately 8.1 years. Workers
will not be exposed to contaminants during implementa6on.
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5.2.1.2 Compliance with ARAR. Chemical-specific ARAR for Alternative SS-8A will be
met by thermal destruction and encapsulation of contaminants in the soil. Location-specific
ARAR can be met through proper planning and scheduling. Action-specific ARARs are met
through appropriate design and operation.

5.2.1.3 Long-term Effectiveness and Permanence. The magnitude of the remaining risk
for Alternative SS-8A is expected to be minimal because of the anticipated characteristics of
the vitrified material and the soil cover. Sources of risk remain; however, In Situ
Vitrification will eliminate all exposure pathways. Long-term management in the form of
institutional controls and groundwater surveillance monitoring is required. Also,
maintenance of the soil cover overlying the vitrified material may be needed.

5.2.1.4 Reduction of Toxicity, Mobility, or Volume. In Situ Vitrification is an
irreversible process that will treat all of the contaminated soil to the maximum melt depth,
effectively immobilizing the contaminants in the glass melt. Hydraulic infiltration is
temporarily reduced and mobilization is eliminated. There will be minimal quantities of
residuals from offgas treatment as condensate and contaminated filters. However, these can
be disposed of directly into the melt. The principal exposure pathways at the site are
eliminated.

5.2.1.5 Short-term Effectiveness. Risks to the community and workers during In Situ
Vitrification include potential releases of fugitive dusts and gases. These releases can be
controlled through proper operating procedures. No receptors are currently in the area.
However, remedial activities can be scheduled to accommodate nesting or roosting species if
encountered. All remedial action objectives are met upon completion of a Remedial
Alternative.

5.2.1.6 Implementability. Some difficulties are associated with the implementation of In
Situ Vitrification. Some investigation may be required to locate the area proposed for
treatment. In addition, soil particle sizes may vary from site to site. Existence of cobble
layers and structural members may affect performance. It. is very unlikely that technical
problems will lead to schedule delays. All necessary equipment and specialists are readily
available. Long-term deed restrictions may require coordination with state groundwater
agencies and with local zoning authorities.

5.2.2 116-11-1 Process Effluent Trench

This section evaluates the alternatives that deviate from the Process Document for the
116-H-1 process effluent trench site against the CERCLA evaluation criteria. Alternatives

SS-4 and SS-10 are applicable to this site. However, only Alternative SS-10 deviates from
the Process Document, and therefore, will be evaluated. Alternative SS-8A is applicable to
the process effluent trench group, but was eliminated for 116-H-1 in the evaluation of the
alternative applicability criteria in Section 3.2_

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

5.2.2.2 Compliance with ARAR. Chemical-specific ARAR for Alternative SS-10 will be
met by desorption of organic compounds from the soil. Location-specific ARARs can be met
through proper planning and scheduling. Actior-specific ARARs are met through
appropriate design and operation.

5.2.2.3 Long-term Effectiveness and Permanence. The addition of thermal desorption to
Alternative SS-10 does not change the analysis of this alternative with respect to this criterion
from the Process Document. Contaminated soil exceeding preliminary remediation goals will
be permanently removed from the site.

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

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

5.2.2.6 Implementability. No difficulties are anticipated with the implementation of
thermal desorption despite the absence of site-specific treatability study data. An influent soil
particle size limitation of 2-in. exists. It is very unlikely that technical problems will lead to
schedule delays. All necessary equi;pment and specialists are readily available and
adjustments to Alternative SS-10 are easily accomplished as thermal desorption will be an
off-line process. Because of removal, posi closure monitoring will not be required.

5.2.3 116-H-4 Pluto Crib

This section evaluates the alternatives that deviate from the Process Document for the
116-H-4 pluto crib sites against the CERCLA evaluation criteria. Because of the elimination
of contamination (through previous excavation and removal) only Alternative SS-1 applies,
and therefore, no evaluation is required.

5.2.4 Buried Pipelines

This section evaluates the 100-HR-1 pipeline sites against the CERCLA evaluation
criteria. The Removal/Treatment/Disposal Alternative (SS-10) is applicable to sites that have
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contaminated soil. Current documentation indicates that the soil surrounding the 100-HR-1
pipelines is not contaminated (Dorian and Richards 1978). Therefore, the soil surrounding
the pipelines will not require remedial action. Because the deviation for this site is just an
omission of an alternative, no evaluation is required.
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Table ES-1. Waste Site Remdi:d Alternatives and Technologies.

- Alternatives Technologies Included Waste Site Grou

116-H-7
Retention Basin

116-H-1
Process Etiluent

Trench

Buried Pipelines 116-H-4
Pluto Crib

132-H-1
132-H-2
132-H-3

No Action SS-1
SW-1

None 0 P

Institutional Controls SS-2 Deed Restrictions

SW-2 GroundwaterMonitoring

Containment SS-3 Surface Water Controls P

SW-3 ModifiedRCRABarrier P

Deed Restrictions P

Groundwater Monitoring P

Removal, Disposal SS-4 Removal P P P

SW-4 Disposal P P P

InSituTreatment 55-SA SurfaceWaterContiols 0

1n5itu Vitrification O ...... ^ . . . _ __^ _. _...

Groundcvater monrtoring 0

Deed restrictions 0

DS-5i; `v'oidGroutnig
P---

N[od f ed RCRA Barr er _ ___-_____ P

Surface Water Controls

T

1DeedRestrictions _

GroundwaterMon n ino

^.

DynanvcCompaction

Modified RCRA Barr er

Surface Water Controls
_----- - __ _ ---

Groundwater Monitorinq

Deed Restrictions

Removal, Treatment, Disposal 55-10 Removal P P

Thermal Desorption P,O

il WaslungSo P P

Dsposal P P

SW-9 Removal

Thermal Desoc tion , . ..

Compaction ___ I

ERDF Disposal
Note: P - Indicates the detailed analysis which is provided in the Process Document

O- Indicates the detailed analysis which is provided in the operable u ut-specific report

blank - Technology does not apply to this Waste Site

RCRA - Resource Conservation and Recovery Act

ERDF - Environmental Restoration Disposal Facilitv
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Table E5-2. 100-HR-1 Waste Site-Specific Alternative Costs.
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Containment Removal/ ' il In Situ Treatment Removal/Tieatmentl '
Site

Ca p ital OBuVI Present Worth Ca ital 08:.,1 Present Worth Ca ital O&,\II Present Worth Ca pital CLScNI Present Worth

100-HR-1 OPERABLE INIT

116-H-7 Retention Basin $29.41\4 $0 328M S66.9M 554.9M $98.OM $31.9M $4.05M $34.22VI

116-H-1 Process Effluent

Trench

$6.08M $0 55.79M $6.53M $.825M $7.02M

116-H-4 Pluto Crib No interim action to sed at site

100HPIPELIiVES 39.76M 4.6asvt 511.91NI $2.27M $0.0 52.16M 5.942NI $0.0 $.898M

132-H-1 Reactor Exhaust

Stack

No interim action proposed at site

132-H-2 Exhaust Air Filter

BuildinQ

No interim action proposed at site

---

132-H-3 Eftluent Pumping

Station

No interiun action proposed at site

O8uY1= Operation and Maintenance

M = million
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Containment RemovaliDisposai In Situ lreatment RemovaliTreatmentiDisposal

SITE Duration

I (vts)
Duration

(vrxl
Duration

(vrsi
Duration

(yrsl

100-HR-1 OPERABLE UNIT

I16-H-7 Retention Basir. g,;

116-H-1 Process Effluent Trench 0.2 0.2

116-H-4 Pluto Crib No interim action proposed at site

100 H PIPELINES 0.5 0.3 0.1

118-H5 Burial Ground InSEtutional Cunuole ptoposed ni 'itc

132-H-I Reactor Exhaust Stack No interim action proposed at site

132-H-2 Exhaust Air Filter Building No interim action proposed at site

132-H-3 Effluent Pumping Station No interim action proposed at site

Blank Cell = Not Applicable
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6.0 COMPARATIVE ANALYSIS

This section presents the comparative analysis of Remedial Alternatives, which
involves evaluation of the relative performance of each alternative with respect to the
evaluation criteria presented in Section 5.0. This comparison identifies the advantages and
disadvantages of each alternative so that key tradeoffs can be identified.

Following the methodology of the Process Document, the comparative analysis of the
100-HR-1 alternatives is presented in tabular format (Tables E6-1 through E6-3). The tables
present the alternatives applicable to each waste site and a comparison of the relative
differences between each alternative. The comparison consists of identifying the relative
rank of the alternative (relative to other applicable alternatives) along with the cost', and a
discussion of the specific advantages and disadvantages of each alternative. The quantitative
comparison tables rank each alternative as well as provide separate rankings for the five
criteria evaluated.

6.1 QUANTITATIVE COMPARISON OF REMEDIAL ALTERNATIVES

6.1.1 116-H-7 Retention Basin

The 116-H-7 retention basin does meet the applicability criteria for the In Situ
Vitrification Treatment Alternative because of its relatively shallow depth of contamination
(unlike the retention basin group presented in the Process Document).

The addition of In Situ Vitrification as a treatment alternative results in the need to
reexamine the comparative analysis performed in the Process Document. The
Removal/Disposal and Removal/Treatment/Disposal Alternatives evaluated for retention
basins in the Process Document applies directly to the l 16-H-7 retention basin. In Situ
Vitrification for the retention basin follows the same philosophy, detailed evaluation, and
comparative analysis, as was performed for the other waste sites that included ISV. The
only factor that resulted in variations to the scoting for different waste sites is the size of the
excavation. The long-term effectiveness, reduction in toxicity, mobility, and volume through
treatment, and short-term effectiveness all remain the same score as was given to the other
waste sites (a 4, 7, and 7, respectively). A score of 2 was given to the retention basins for
implementability because of the large area to be vitrified. As a result, Removal/Disposal is
the highest ranking option followed by Removal/Treatment/Disposal and then In Situ
Vitrification.

6.1.2 116-H-1 Process Effluent Trench

The elimination of ISV for the 116-H-1 Process Effluent Trench leaves the two
Remedial Alternatives to be evaluated as RemoNal/Disposal and
Removal/Treatment/Disposal. The addition of thermal desorption to the treatment process

'Estimatea of durations for each ahernative are presented in Section 5.0, Table E5-2.
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increases the score for the Reduction in'1'oxicity, Mobility, and Volume through Treatment

by one point. The additional process slightly reduces the short-term effectiveness and
implementability categories. This reduction is so slight that a reduction in the score
originally given to these categories is not warranted. However, as can be seen in the scoring

of the cost category, a reduction in score in the .ost category by one point is required.

6.1.3 116-H-4 Pluto Crib

The 116-H-4 pluto crib site was excavated from its original location in 1960. The
excavation debris was then buried in the 118-H-5 burial ground to accommodate the
construction of the 132-H-2 filter building. (The 118-H--5 burial ground will be addressed as
part of the 100-HR-2 Operable Unit.) No contaminants of concern were identified at the
116-H-4 pluto crib site; therefore, the No Action Alternative is the preferred alternative.
The No Action Alternative meets all. CERCLA criteria evaluated for action alternatives for
this waste site. The 116-H-4 pluto crib will be addressed as part of future remedial actions
for the 100-HR-1 Operable Unit.

6.1.4 100-H Buried Pipelines

The reason for eliminating the treatment option for Removal/Treatment/Disposal
Alternative is the lack of contaminat:ed soils around the buried pipelines. This lack of
contaminated soil has its benefits from a cost and environmental cleanup perspective, but
increases the difficulties for short-term effectiveness and implementability from the need to
create staging areas and double handling of the clean fill that would be placed back into the
hole. As a result, the score for these two categories have been reduced by one point. This
results in Removal/Disposal to still be the highest ranking alternative, but In Situ Grouting is
now less than one point behind the Removal/Disposal Alternative.

E6-_'
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Table E6-1. Quantitative Comparison of Evaluation Criteria for 116-H-7
Retention Basin.

Remedial Alteraativt,^c
CERCLA
Evaluation Removal/Disposal In Situ VitritScation RemovaVTreatment/Disposal
Criteria

Weight Score Rank"^ Weight Score Rank^" Weight Score Rank°

Long-term 1.00 7.00 7.00 00 4.00 4.00 1.00 9.00 9.00

Effectiveness

Reductionof 0.50 4.00 2.00 it 50 7.110 3.50 0.50 5.00 2.5
Mobility or

Volume

Shon.(evn 0.50 6.00 3.00 0.50 7!00 3.50 0.50 3.00 1.50

Effectiveness

Implementability 1.00 900 9.00 .00 2.00 2.00 1.00 5.00 5.00

Cost 1.00 10.00 10.00 .00 3.00 3.00 1.00 8.00 8.00

Total Rank`°) 3 1. 0 16.00 26.0

1°Rank = weight x score

°'Total Rank = sum of individual rankings
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Table E6-2. Quantitative Comparison of Evaluation Criteria
for 116-H-1 Process Effluent Trenches.

CERCLA
Remedial Alternatives

Evaluation Removal/Disposal Removal/Treatment/

Criteria Disposal

Weight Score Rankt°) Weight Score RanlctO

Long-term 100 7.00 7.00 1.00 9.00 9.00
Effectiveness

Reduction of 0.50 3.110 1.5 0.50 5.00 2.5
Mobility or Volume

--IShort-term 0.50 7. 00 3.50 0.50 3.00 1.50
Effectiveness

Implementability 1.00 7.00 7.00 1.00 5.00 5.00

Cost 1-00 10.00 10.00 1.00 8.00 8.00

Total Rankt" 29.0 26.0

tefRanilc = weight x score

tb'Total Rank = sum of iodividwaV ranldnes
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Table E6-3. Quantitative Comparison of Evaluation Criteria
for 100-11 Buried Pipelines.

Rimedi2l Alternatives
CERCLA

Evaluation Containnteut Removal/Disposal In Situ Grouting
Criteria

Weight Score RnnVS° Weght Sa^re Raukr9 Weight Score Rankr`

Long-term 1.00 2.00 2.00 1,)0 7.00 7.00 1.00 3.00 3.00

Effectiveness

Reduction of 11.50 1 .00 0.51 0.111 3.)0 1.50 0.50 2.00 1.0

Mobility or

Volume

Short-term 0.50 ^-00 3.5f 0.50 6.00 3.00 0.50 6.00 3.00
Effectiveness

Implementability 1.00 3.00 3.00 1.10 7.00 7.00 1.00 2.00 2.00

Cost 1.00 L00 1.00 1. ]0 490 4.00 1.00 10.00 10.00

Tutal Rankol 10.0 22.5 19.0

"'Rank = weight x score

("Total Rank = sum offndividualr'aukings
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7.0 COMPARATIVE ANALYSIS FOR REVISED FREQUENT USE SCENARIO

As discussed in the introduction of this Appendix, the detailed and comparative
analyses performed in Sections 5.0 and 6.0 of the Process Document and this FFS Appendix
were based on meeting human health risk-based goals assuming occasional use of the land
and soil remediation to support frequent use of groundwater. This scenario is referred to as
the baseline scenario. Based on the recent Tri-Party Agreement decision to use Washington
State MTCA B regulations and EPA's proposed 15 mrem/yr radiation exposure criteria to
establish soil remediation goals, an assessment was conducted to see how this change in
cleanup goals affects the analysis of alternatives. The revised frequent use scenario
(MTCA 13/15 mrem/yr), discussed in the Sensitivity Analysis (Appendix D, Attachment 6),
indicates that the revised frequent use scenario rmposes the following two significant changes
on the comparative analysis of alternatives.

1 The In Situ and Containment Alternatives are no longer appropriate for interim
actions at the 100 Areas because these alternatives leave wastes at the site and
thereby preclude several potential future uses. Interim actions, based on the
recent Tri-Party decision, should be consistent with both frequent and
occasional use of the land.

2. The revised frequent use scenario potentially requires less excavation than the
baseline scenario. Therefore, the costs of the Removal/Disposal and
Removal/Treatment/Disposal alternatives are reduced 32 and 30%,
respectively, as compared to the baseline scenario. The baseline scenario costs
are presented in Appendix B of the Process Document, and the costs and
volumes for the revised frequent use scenario are presented in the Sensitivity
Analysis (Appendix D).

With the elimination of the Containment and In Situ Treatment alternatives, the
Removal/Disposal and Removal/Treatment/Disposal alternatives become the two principal
remedial alternatives. The change from the baseline scenario to the revised frequent use
scenario influences these two alternatives in similar ways. Therefore, there is very little
effect on the key discriminators used for the comparative analysis. This means that the
comparative analysis of these two alternatives under the baseline scenario changes only
slightly as a result of the switch to the revised frequent use scenario. The next two
subsections evaluate how the revised frequent use scenario changes the results of the original
analysis of alternatives. The evaluation is basec on information presented in Appendix D,
the Process Document, and earlier sections of this FF5 Appendix.

7.1 INFLUENCE OF THE REVISED FREQUENT
USE CLEANUP GOALS ON THE 100-HR-1 FFS

The development of the remedial alternaiives in the 100 Area Feasibility Study Phases
1 and 2(DOE-RL 1993a) and the Process Document are not influenced by the change in
cleanup goals, so the number and types of remedial alternatives remain the same. Likewise,
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the plug-in approach is still directly applicable lor either the baseline or the revised frequent
use scenarios.

The detailed analysis of the Removal/Disposal and Removal/Treatment/Disposal
alternatives in the Process Document (Section 5.0) is influenced only slightly by the change
in cleanup goals (less excavation is required by the revised frequent use scenario); therefore,
there is no change in the assessment of these alternatives with regards to the CERCLA
evaluation criteria and NEPA issues. The potential adverse effects of the Removal/Disposal
and Removal/Treatment/Disposal aVternatives on workers, future site uses, and the
environment are also much the same under the revised frequent use scenario as they are
under the baseline scenario. Therefore, the detailed analysis of alternatives in the Process
Document and this 100-HR-1 FFS Appendix remain va.lid.

The comparative analysis in Section 6.0 of this FFS Appendix (see Tables 6-1 through
6-3) required changes because: (1) the In Situ and Containment alternatives drop out, and
(2) the ranking based on costs must be recalculated. In most cases the recalculation of costs
did not change the relative ranking of the alternatives. 'l'hat is, the alternative with the
highest total rank under the baseline scenario also generally received the highest rank under
the revised frequent use scenario. The tiollowing subsection describes how the results of the
comparative analysis change, in comparison to the results in Section 6.0 of the Process
Document and this FFS Appendix, due to the change in the cleanup goals.

7.2 REVISED FREQUENT USE SCENARIO COMPARISON OF REMEDIAL
ALTERNATIVES

7.2.1 116-H-7 Retention Basins

With the elimination of In Situ Vitrification as an alternative for the 116-H-7 retention
basin, only Removal/Disposal and Removal/Treatment/Disposal are applicable for cleaning
up the retention basins (compare Tables 6-1 and 7-1 in this FFS Appendix). The scoring and
ranking of these two alternatives as presented in the Process Document and in this FFS
Appendix are still valid, and even the cost scores do not change. The cost reductions of 32
and 30% for Removal/Disposal and Removal/Treatment/Disposal, respectively, did not effect
the original cost scores in this case. Although the revised frequent use scenario requires less
excavation than the baseline scenario, it does not change the relative advantages and
disadvantages of the two alternatives and therefore, die comparative analysis remains
essentially the same. The comparative analysis rankings for the 116-H-7 waste site, based on
the revised frequent use scenario, are shown in'Pable 7-1 and the Removal/Disposal
Alternative receives the highest rank.

7.2.2 116-H-1 Process Effluent 'f rench

There were three alternatives applicable co the Process Effluent Trench waste site
group, as shown in Table 6-6 in the Process Document. However, as discussed in Section
3.0 of this FFS Appendix, the In Situ Vitrification Alternative is not applicable to the
116-H-1 site because the contaminated zone is thicker than 5.8 m (19 ft). Therefore, only
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two alternatives, the Removal/Disposal and Removal/Treatment/Disposal Alternatives are
addressed in the site specific comparative analysis (Table 6-2 in this FFS Appendix). Under
the revised frequent use scenario the quantitativ- rankings of these two alternativCs do not
change (compare Tables 6-2 and 7-2), and the results of the comparative analysis remain the
same.

7.2.3 100-H Buried Pipelines

There were four remedial alternatives applicable to the Effluent (Buried) Pipelines
waste site group, as shown in the Process Document (Table 6-10). Under the revised
frequent use scenario the In Situ and Containment Alternatives are not applicable and
therefore drop out of the analysis. Also, the Re:moval/Treatment/Disposal Alternative is not
applicable to the 100-H Pipelines because the existing data indicate that the soil surrounding
the pipeline is not contaminated, thus no treatment is necessary (see Section 6.0 in this FFS
Appendix). Therefore, the Removal/Disposal Alternative is the only viable alternative for
the 100-H Buried Pipelines.

7.2.4 116-H-4 Pluto Crib

The 116-H-4 Pluto Crib was removed and buried in the 118-H-5 burial ground in
1960. Therefore, as discussed in Section 6.0 of this FFS Appendix, no further action is
warranted at this site.

7.2.5 Comparative Analysis Summary

At the 100-HR-1 Operable Unit, remedial alternatives were evaluated for cleaning up
four interim remedial measure candidate sites. This evaluation indicates that one site, the
116-H-4 Pluto Crib, has already been remediated; and that only one remedial alternative is
viable for the 100-H buried pipelines. At the remaining two sites, the 116-H-7 Retention
Basins and the 116-H-1 Process Effluent Trench, there are two appropriate remedial
alternatives, Removal/Disposal and Removal/Treatment/Disposal.

E7-:i
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Table E7-1. New Remediation Concept for Quantitative Comparison of Evaluation
Criteria for 116-H-7 Retention Basin.

Remedial Alternatives

CERCLA Evaluation
Criteria

Removal/Disposal
-

Removal/Treatment/Disposal

Weight Score Rank") Weight Score Rank(e)

Long-term Effectiveness 1.00 7.00 7.00 1.00 9.00 9.00

Reduction of Mobility
or Volume

0.50 4.00 200 0.50 5.00 2.50

Short-term Effectiveness 0.50 6.00 3.00 0.50 3.00 1.50

Implementability 1.00 9.00 9.00 1.00 5.00 5.00

Cost 1.00 10.00 10.00 1.00 8.00 8.00

Total Rank(b) 31.0 2 6. 0

("Rank = weight x score
(e)Total Rank = sum of individual rankings

'Cable E7-2. New Remediation Concept for Quantitative Comparison of
Evaluation Criteria for 116-H-1 Process Effluent Trench.

Remedial Alternatives

CERCLA Evaluation
Criteria

Remov a UDisposal Removal/Treatment/
Disposal

Weight Score Rank(" Weight Score Rank(')

Long-term Effectiveness 1.00 7.00 7.00 1.00 9.00 9.00

Reduction of Mobility
or Volume

0.50 3.00 1.50 0.50 5.00 2.50

Short-term Effectiveness 0.50 7.00 3.50 0.50 3.00 1.50

Implementability 1.00 7.00 7.00 1.00 5.00 5.00

Cost 1.00 10.00 10.00 1.00 8.00 8.00

Total Rank(") I 29A 26.0

(°)Rank = weight x score
rolotal Rank = sum of individual rankings
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WASTE SITE VOLUME ESTIMATES
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Volume Estimate
100-HR-1 Operable Unit

OBJECTIVE:

Provide estimates of:

• The volume of contaminated materials
Operable Unit.

• The volume of materials that will nee(i
materials.

• The areal extent of contamination

Estimates are provided for the following w

S ite Number Site

116-H-1 107-H Liquid Waste

116-H-4 105-H Pluto Crib

116-H-7 107-H Retention Bas,

132-H-1 Reactor Exhaust Sta(

132-H-2 117-H Filter Buildin

132-H-3 1608-H Wastewater

Pipelines 107-H Effluent Pipe:9
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Volume Estimate
100-HR-1 Operable Unit

METHOD:

T:ie following steps are used to calculate volumes and areas for each waste site:

• Estimate the dimensions of each waste site.

• Estimate the location of the site.

• Estimate the extent of contamination present at each site.

• Estimate the extent of the excavation necessary to remove the contamination present.
• Calculate the volume of contamination present, the volume of material to be removed,

and the areal extent of contamination.

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

Waste Site Location -
Location of the waste site is derived from pertinent references, confirmed by field visit.
The specific reference or method used to locate each site is discussed in a separate brief
(see Reference 9). Coordinates for each vaste site are converted to Washington State
coordinates (see Reference 9). Resulting Washington State coordinates are presented
herein.

Contaminated Volume Dimensions -
The extent of contamination present at the waste site is estimated from analytical data
which exists for the site. The data used, assumptions made, and method for estimating
extent is discussed in a separate brief (see Reference 10). Dimensions are summarized
herein.

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

of the excavation.

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

ASSUMPTIONS:

The following assumptions were used to locate and/or provide dimensions for a waste site
if no other data exists. See Referenee 10 for assumptions concerning extent of
contamination and Reference 9 for assumptions concerning location of the waste site.
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Volume Estimate

100-HR-1 Operable Unit

ASSUMPTIONS (continued):

Burial Grounds -

• Burial ground dimensions are 6 10 in (20 ft) wide at the bottom, 6.10 m(20 ft) deep,

and have 1.0 H: 1.0 V side slopes.

• Five feet of additional cover was provided.

• Burial grounds were filled completely.

Liquid Waste Sites -

• Trenches were built with 1.0 H : side slopes.

• Tops of cribs are (6 ft) below grade.

The following assumptions were used in calculating volumes and areas:

• No site interferences or overlaps are considered, volumes and areas are calculated for

each waste site separately.

All depths are below grade unless n Red.

REFERENCES:

DOE-RL, 1994, U.S. Department of L-'nergy, Richland Operations Office, Hanford

Site Waste Information Data System (WIDS), Richland, Washington.

2. 100-H Area Technical Baseline Repor .

3. Hanford Site Drawings and Plans (P-1220, P-1221, M-1904-H, Sheet 4).

4. Site topographic maps, Drawings.

5. Historical photographs of the 100-H Area (#9621, Box 16273).

6. Dorian, J.J., and V.R. Richards, "Radiological Characterization of the Retired 100

Areas," UNI-946, May 1978, United Nuclear Industries, Richland, Washington.

7. DOE-RL, 1993, "Limited Field Inves:igations Report for the 100-HR-1 Operable

Unit," DOE/RL-93-51, Draft A, U.S Department of Energy, Richland Operations

Office, Richland, Washington.

8. Limited Field Investigation Report foi 100-HR-3 OU.

9. IT Corporation, 1994, "100-HR-1 Watste Site Locations," IT Corporation Calculation

Brief, Project Number 199806 409.

10. IT Corporation, 1994, "100-HR-1 Wa,ste Site Contaminated Extent," IT Corporation

Calculation Brief, Project Number 199806.409.
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Volume Estimate
100-HR-1 Operable Unit

(continued):

I l. IT Corporation, 1994, "100-HR-1 Pipe Locations", IT Corporation Calculation
Brief, Project Number 199806.409.
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Volume Estimate
100-HR-1 Operable Unit

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

WASTE SITE DIMENSIONS:

Length - 106 ft (32.3 m) along bottom, 193 ft (58.8 m) at surface [5]
Width - 37 ft (11.2 m) along bottom, 110 ft (33.5 m) at surface [5]
Depth - 15 ft (4.6 m) [51
Slopes - Varies
Orientation - North-South 15]

Waste site consists of three lobes that were oriented from north to south [2]. Second lobe
bottom is 405 ft x 120 ft (123.4 in x 36.6 in), third lobe bottom is 377 ft x 120 ft(114.9
in x 36.6 m) [5]. Second and third lobes,tppear to be approximately 5 ft deep [5]. Waste
site has been backfilled to the surface [1]. The second and third lobes have not been
documented as being used, therefore are not considered in the contaminated volume.

CONTAMINATED VOLUME DIMENSIONS:

Trench was filled to graded with liquids, side slopes and substrate are contaminated
from the surface to groundwater [10].

Length - 193 ft (58.8 m) [101
Width - 110 ft (33.5 m) 1101
Depth - 20 ft (6.1 m) [10]

EXCAVATED VOLUME DIMENSIONS:

Base of excavation is 193 ft (58.8 m) long by 110 ft(33.5 m) wide at a depth of 20 ft
(6.1 m).

Excavation Slopes - 1.5 H: 1 0 V

WASTF. SITE LOCATION:

!Vorthing: 152,452 191 Northing: 152,420 [9]
Easting: 578,087 [9] Easting: 578,087 [9]

Center of N edge Center of S edge

ELEVATIONS:

Surface: 418 ft (127.5 m) [6]
Groundwater: 376 ft (114.5 m) [81
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Figure EA1-1. Interim Remedial Measures Site: 116-H-1.
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Volume Estimate
100-14R-1 Operable Unit

SITE NUMBER: 116-H-4

SITE NAME: 105-H Pluto Crib

WASTE SITE DIMENSIONS:

Length - 10 ft (3.1 m) [2]

Width - 10 ft (3.1 m) [2]

Depth - 10 ft (3.1 m) [2]

Slopes - Vertical
Orientation - North-South

Waste site was covered with 10 ft (3.1 m)

burial ground [1,2].

CONTANIINATED VOLUME DIMENSIONS:

Site was excavated and removed for constrc

assumed that during construction of the 117

were removed [10]. Assume no contaminaz

EXCAVATED VOLUME DIMENSIONS:

Not Applicable.

WASTE SITE LOCATION:

Northing: 152,479 [91
Easting: 577,706 [9]

Reference Point: Center of crib.

ELEVATIONS:

Surface: 421 ft (128.5 m) [4]
Groundwater: 376 ft (114.7 m) [8]
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Volume Estimate
100-HR-1 Operable Unit

SITE NUMBER: 116-H-7

SITE NAME: 107-H Retention Basin

WASTE SITE DIMENSIONS:

Length - 632 ft (192.6 m) [3,5]
Width - 276 It (84.1 m) [3,5]

Depth - 20 ft (6.1 m) [2], bottom of basin (a7 elevation 396 ft (120.7 m) [4]
Slopes - Vertical
Orientation - Lengthwise N-S

Site was backfilled to 4 ft(1.2 m) above floor [I].

CONTAMINATED VOLUME DIMENSIONS:

('ontamination extends 15 it (4.5 m) in all directions [10].

Length - 662 ft (201.8 m) [ 10]
Width - 306 If (93.3 m) [10]
Depth -]0 ft (3.0 m) [101 (below top of basin fill)

EXCAVATED VOLUME DIMENSIONS:

Bottom of excavation corresponds with contamination limits.

Excavation Slopes - 1.5 H : 1.0 V

WASTE SITE LOCATION:

Northing: 152,745 [9]
Easting: 578,044 [9]

Reference Point: Northwest corner

ELEVATIONS:

Surface: 402 ft (122.5 in) [4]
Groundwater: 376 ft (114.6 rn) [8]
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Figure EA1-2. Interim Remedial Measures Sitec 116-H-7.
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Volume Estimate
100-HR--1 Operable Unit

SITE NUMBER: 132-H-1
SITE NAME: Reactor Exhaust Stack

WASTE SITE DIMENSIONS:

I.ength - 200 ft (61.0 m) along bottom, 220 ft(67 l m) at top of trench [2]
Width - 5 ft (1.5 m) along bottom, 25 ft 17.6 m) at top of trench [21
Depth - 15 ft (4.6 m) [2]
Slopes - 1.0 H: 1.0 V
Orientation - East-West lengthwise

Stack was decontaminated, de:molished, and buried between 117-H and 105-H buildings
[2]. Site has been covered with 5 ft (1.5 m) of clean fill

CONTAMINATED VOLUME DIMENSIONS:

The site was decontaminated and decommissioned to ARCL methodology. Contamination
is not expected at the site.

EXCAVATED VOLUME DIMENSIONS::

Not Applicable.

WASTE SITE LOCATION:

Northing: 152,504 [91
Easting: 577,737 [91

Reference Point: Center of east side of bottom of trench.

ELEVATIONS:

Surface: 418 ft (127.5 m) [4]
Groundwater: 376 ft (114.7 m) [8]
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Volume Estimate
100-HR-1 Operable Unit

SITE NUMBER: 132-H-2
SITE NAME: 117-H Filter Building

WASTE SITE DIMENSIONS:

Length - 74 ft (22.6 m) [51
Width - 41 ft (12.5 m) [51
Depth - 29 ft (8.8 m) [I]
Slopes - Vertical
Orientati on - East-West lengthwise

Site was originally 35 ft (10.7 m) tall wit
demolished In Situ with 3 ft (1 m) of cov

CONTAMINATED VOLUME DIMENSIONS:

The site was decontaminated and decomn
is not expected at the site.

EXCAVATED VOLUME DIMENSIONS:

Not Applicable.

WASTE SITE LOCATION:

Northing: 152,495 [9]
Easting: 577,698 [9]

Reference Point: Northwest corner

ELEVATIONS:

Surface: 418 it (127.5 m)
Groundwater: 376 ft (114.7 m)
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Volume Estimate
100-HR-1 Operable Unit

SITE NUMBER: 132-H-3
SITE NAME: 1608-H Wastewater Pumping Siation

WASTE SITE

l..ength - 36 ft (11.0 m) [2]
Width - 34 It (10.4 m) [2]
P.epth - 3 ft (1.0 in) to 32 It (9.7 ni) 12]
Slopes - Vertical
Crientation - North-South lengthwiire

Site was originally 44 ft (10.7 m) tall with 32 ft (9.7 m) below grade [2]. It was
demolished In Situ with 3 ft(t m) at cover

CONTAMINATED VOLUME DIMENSIONS:

The site was decontaminated and decommis:aioned to ARCL methodology. Contamination
is not expected at the site.

EXCAVATED VOLUME DIMENSIONS:

Not Applicable.

WASTE SITE LOCATION:

Northing: 152,480 [9]
Easting: 577,744 [9]

Reference Point: Northeast corner

ELEVATIONS:

Surface: 418 ft (127.5 m)
Groundwater: 376 It (114.7 m)
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Volume Estimate
100-HR-1 Operable Unit

SITE NUMBER: - i -

SITE NAME: Effluent Pipelines (soil and sludge)

WASTE SITE DIMENSIONS:

Length - 2,961 ft (902.5 m) [3]
Width - 5 ft (1.5 m) diameter [31
Depth - Varies [11]
Slopes - Varies
Orientation - Varies

Length - 1,068 ft (325.5 m) [31
Width - 20" (0.51 m) [3]
Depth - Varies [l1]
Slopes - Varies
Orientation - Varies

CONTAMINATED VOLUME DIMENSIONS:

Soil around pipe- No contamination along length of pipe.

Sludge inside pipe- All pipes have contaminated sludge along bottom. Volume of sludge is
insignificant, the volume calculated will be that of pipe void.

EXCAVATED VOLUME DIMENSIONS:

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

Excavation Slopes - 1.5 H : 1.0 V

WASTE SITE LOCATION:

See figure.

ELEVATIONS:

See figure.
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Figure EA1-3. Interim Remedial Measures Site: 100-H Buried Pipelines.
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Figure EA1-4. Typical Pipeline Excavation Cross Section.
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Figure EAI-5. 100-H 20-in. Pipelines.
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Figure EA1-6. 100-H 60-in. Pipelines.
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ATTACITVIENT 2

100-HR-1 OPERABLE UNIT WASTE SITE COST ESTIMATES
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1.0 COST ESTIMATE SUMMARIES

This appendix describes the cost models developed to support the source operable
unit focused feasibility study reports. This appendix also documents the cost estimates
developed for each waste site using the cost models.

1.1 DESCRIPTION OF COST MODELS

A cost model defines the Remedial Alternative activities and provides a method in
which to estimate the associated cost. Each cost model is developed using the MCACES'
software package.

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

All cost models were developed based cal a common work breakdown structure.
There are three main elements within the structure; Offsite Analytical Services (ANA),
Fixed Price Contractor (SUB), and the Environmental Restoration Contractor (ERC).
Each element is defined further by additional levels. Table EA2-1 describes each element
and level of a cost model. The work breakdown structure discussion is applicable for
each cost model.

1.2 WASTE SITE COST ESTIMATES

Cost estimates were developed for each waste site addressed by the focused
feasibility study based on the applicable cost model. The present worth for each estimate
is based on a 5 % discount rate and a disposal fee of $70/cubic yard. Because of current
uncertainty as to the actual disposal fee, a Sensitivity Analysis is based on $700/cubic
yard and $7,000/cubic yard besides $70/cubic yard. A matrix of the waste site, cost
estimate table, and cost comparison figure is presented on Table EA2-2.

LMCACFS: Micro Computer Aided Cost Estimating System
2
The cost model tenninology has not been updated W reflect i he c urrem change in the environmental restoration primary contractor.
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Table EA2-1. 116-H-7 Retention Basin Disposal Cost ComparisonH

Cost Element SS-4 SS-8A SS-10

ANA: Offsite Analytical Services

ANA:02 Monitoring, Sampling & Analysis $ 513,620 $ - $ 964,090

SUB: Fixed Price Contractor

SUB:01 Mobilit,nion & i'reparat)ry 89,650 75,170 81,697

SUB:02 Monitoring, Sampling & Analysis 194,690 119,320 479,882

SUB:08 Solids Collection & Conainment 683,550 324,360 1,114,691

SUB:13 PhysicalTreatment - - 4,210,439

SUB:14 Thennal Treatment - - -

SUB:15 StabiGuation/Pixation - 54,987,930 -

SUB:18 Disposal (Other than Conmercial) 11,353,920 - 8,658,098

SUB:20 Site Re>toration 1,719,930 1,131,090 1,768,917

SUB:21 Demobilization 18,610 17,440 17,087

ERC: Environmental Restoration Contractor

ERC:02 Monitoring, Sampling & Analysis 390,960 4,926,780 917,727

ERC:08 Solids Collection & Coniaintuent 40,100 817,870 98,482

Subcontractor Materials Procurement Rate 140,600 566,550 163.308

Project ManagianenUConstruction Managemeni 2,194,800 9,444,980 2,626,549

General & Administration/CommonSupport Pool 4,290,840 18,464,930 5,134,904

Contingency 7,787,260 30,897,990 9,707,272

Total 29,418,520 121,774,430 35,943,144

Capital 29,418,520 66,915,600 31,890,902

Annual Operations & Maintenance 0 6,772,695 4,052,242

Present Worth 28,022,466 97,972,216 34,242,818

SS-3/SW-3: Containment

SS-4/SW-4: Removal/Disposal 1.0 3.496 1.22
SS-8A/S-8B/SW7: In Situ Treatment

SS-10/SW-9: 12emoval/Treatment/Dispos.d 10 3 8

'The cost moi9el work breakdown structure is explained in Apperdix B of he Process Document.
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Table EA2-2. 116-H-1 Process Effluent Trencb Disposal Cost Comparison.

Cost Element SS-0 SS-10

ANA: Offsite Analytical Services

ANA:02 Monitoring, Sampling & Analysis $ 138,930 $ 235,760

SUB: Fixed Price Contractor

SUB:01 Mobilization & Preparatory 61,290 67,940

SUB:02 Monitoring, Sampling & Analysis 58;350 89,580

SUB:08 Solids Collection & Containnent 119,860 142,910

SUB:13 Physical Treatment - 986,430

SUB:14 Therntal Treatment

JSUB:15 StabilizatioNFixation - -

SUB:18 Disposal (Other than Cumm(rcial) 2,038,160 1,417,850

SUB:20 Site Restoration 411,940 358,950

SUB:21 Demobilization 15,050 15,240

ERC: Environmental Restoruion t'ontracG^r

ERC:02 Monitoring, Sampling & Anr.lysis 134,830 233,540

ERC:08 Solids Collection & t7ontainnient 10,200 21,100

Subcontractor Materials Procureme,n Rate 197,480 224,760

Project ManagemendConstruction Management 457,160 533,740

General & Administration/Common Suppon Pool 893,760 1,043,470

Contingency 1,542,790 1,987,370

Total 6,080,400 7,358,630

Capital 6,080,400 6,533,600

Annual Operations & Maintenance 0 825,030

Present Worth 5,793,890 7,018,407

SS-3/SW-3: Contaimnent
SS-4/SW-4: Removal/Disposal
SS-8A/SS-8B/SW-7; to Situ Treatment

SS-10/SW-9: Removal/Trcatment/Disposal
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Table EA2-3. Effluent Buried Pipelines Disposal Cost Comparison.

Cost Element SS-3 SS-4 SS-8B

ANA: Offsite Analytical Services

ANA:02 Monitoring, Sampling & Analysis I $- $ 63,150 $ -

SUB: Fixed Price Contractor

SUB:01 Mobilization & Preparatory 28,130 48,040 17,630

SUB:02 Monitoring, Sampling & Ar^lysis 84,900 -

SUB:08 Solids Collection & Containment 4,032,330 293,990 428,890

SUB:13 Physical Treatment - - -

SUB:14 Thermal Treatment -

SUB:15 Stabilization/Pixatior -

SUB:18 Disposal (Other than Commercial) - 10,070 -

SUB:20 Site Restoration 463,150 407,980 -

SUP.:21 Demobilization 8,750 11,160 8,650

14R,': Environmental Restoration Contraaor

ERC:02
1
Monitoring, Sampling & Analysis : 79,870 154,350 25,880

ERC:08 Solids Collection & Containment 4,220 21,100 1,410

Subcontractor Materials Procuremcat Rate +30,860 62,500 4,550

I'roject ManagementiConstruction Management 57,100 164,110 73,050

General & Administration/Common Support Pool 1480,130 320,840 142,820

Contingency 2,476,740 624,030 238,980

Total

--------

9,161,290 2,266,210 941,870

Capital 9,;61,290 2,266,210 941,870

f.nnual Operations & Maintenance _01,617 0 0

1: resent Worth 1187,957 2,160,625 897,876

SS-3/SW-3: Containment
SS-4/SW-4: Removal/Disposal 13.24 2.41
SS-8A/SS-8B/SW-7: In Situ Treatment
SS-10/SW-9r. Removal/Treatment/Disposal l 4
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ACRONYMS

ARAR applicable or relevant and appropriate requirements
CERCLA Comprehensive Environmental Response, Compensation, and Liability Act of

1980
COPC contaminants of potential concern
D&D decontamination and decommissioning
EPA U.S. Environmental Protection Agency
FFS focused feasibility study
IRM interim remedial measures
LFI limited field investigation
PRG preliminary remediation goals
QRA qualitative risk assessment

F-iii



DOE/RL-94-61
Rev. 0

F-I J



DOE/RL-94 6I
Rev. 0

CONTFNTS

1.0 INTRODUCTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . F 1-1
1.1 PURPOSE AND SCOPE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Fl-2
1.2 INCORPORATION OF NATIONAL ENVIRONMENTAL POLICY

ACT VALUES ...... .............................F1-3

2.0 WASTE SITE INFORMATION .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . F2-1
2.1 OPERABLE UNIT BACKGROUND . . . . . . . . . . . . . . . . . . . . . . F2-1
2.2 100 AREA AGGREGATE STUDIES . . . . . . . . . . . . . . . . . . . . . . F2-2

2.2.1 Hanford Site Background Study . . . . . . . . . . . . . . . . . . . . . F2-2
2.2.2 Ecological Studies . . . . . . . . . . . . . . . . . . . . . . . . . . . . F2-2
2.2.3 Cultural Resources . . . . . . . . . . . . . . . . . . . . . . . . . . . . F2-4
2.2.4 Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . F2-5

2.3 LIMITED FIELD INVESTIGATION . . . . . . . . . . . . . . . . . . . . . . F2-6
2.` DEVELOPMENT OF WASTE-SITE PROFILES . . . . . . . . . . . . . . . F2-8

2.4.1 Site Descriptions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 172-8
2.4.2 Refined Contaminants of Potential Concern . . . . . . . . . . . . . . F2-9
2.4.3 Waste-site Profiles . . . . . . . . . . . . . . . . . . . . . . . . . . . . F2-11

3.0 RESULTS OF THE PLUG-IN APPROACH . . . . . . . . . . . . . . . . . . . . . . . . F3-1
3.1 EXAMPLE OF THE PLUG-IN APPROACH . . . . . . . . . . . . . . . . . 173-1
3.2 RESULTS OF THE PLUG-IN APPROACH . . . . . . . . . . . . . . . . . . F3-2

4.0 ALTERNATIVE DEVELOPMENT ... .... .................... F4-1

5.0 DETAILED ANALYSIS OF ALTERNATIVES . . . . . . . . . . . . . . . . . . . . 175-1
5.1 SITE-SPECIFIC COMMON EVALUATION CONSIDERATIONS .. .. 175-1
5.2 DETAILED ANALYSIS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . F5-2

5.2.1 Overall Protection of Human Health and the Environment ... .. F5-3
5.2.2 Compliance with ARAR . . . . . . . . . . . . . . . . . . . . . . . . F5-3
5.2.3 Long-term Effectiveness and Permanence . . . . . . . . . . . . . . . F5-3
5.2.4 Reduction of Toxicity, Mobility, or Volume . . . . . . . . . . . . . . 175-3
5.2.5 Short-term Effectiveness . . . . . . . . . . . . . . . . . . . . . . . . F5-3
5.2.6 Implementability .. . . . . . . . . . . . . . . . . . . . . . . . . . . F5-3

6.0 COMPARATIVE ANALYSIS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . F6-1
6.1 QUANTITATIVE COMPARISON OF REMEDIAL ALTERNATIVES . F6-1

6.1.1 Retention Basins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 176-1
6.1.2 Process Effluent Trenches . . . . . . . . . . . . . . . . . . . . . . . F6-2
6.1.3 Sludge Trenches . . . . . . . . . . . . . . . . . . . . . . . . . . . . F6-2
6.1.4 Dummy Decontamination C'ribs and French Drains ....... .. F6-2
6.1.5 Pipelines .. . . . . . . . . . . . . . . . . . F6-2
6.1.6 Burial Grounds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . F6-3

F-v



DOE/RL -94-61
Rev 0

CONTENTS (continued)

7.0 COMPARATIVE ANALYSIS FOR REVISED FREQUENT USE SCENARIO .. F7-1
7.1 INFLUENCE OF THE REVISED FREQUENT USE CLEAN UP

GOALS ON THE 100-BC-1 FFS . . . . . . . . . . . . . . . . . . . . . . . . F7-1
7.2 REVISED FREQUENT USE SCENARIO QUANTITATIVE

COMPARISON OF REMEDIAL ALTERNATIVES . . . . . . . . . . . . . F7-2

7.2.1 116-C-5 and 116-B-11 Relention Basins . . . . . . . . . . . . . . . . F7-2

7.2.2 116-C-1 and 116-B-1 Process Effluent Trenches . . . . . . . . . . . 177-2

7.2.3 116-B-13 and 116-13-14 Sludge Trenches . . . . . . . . . . . . . . . . 177-3

7.2.4 116-B-4 French Drain . . . . . . . . . . . . . . . . . . . . . . . . . . . 177-3

7.2.5 116-B-5 Special Crib . . . . . . . . . . . . . . . . . . . . . . . . . . . . F7-3
7.2.6 100-B/C Buried Pipelines . . . . . . . . . . . . . . . . . . . . . . . . . 177-3
7.2.7 100-BC Burial Grounds . . . . . . . . . . . . . . . . . . . . . . . . . . F7-3

7.2.8 Comparative Analysis Summary . . . . . . . . . . . . . . . . . . . . . F7-4

8.0 REFERENCES ............... .... ....................F8-1

ATTACHMENT 1 100-BC-1 OPERABLE UNIT WASTE SITE VOLUME

ESTIMATES ............... .... ...................FA1-1

ATTACHMENT 2 100-BC-1 OPERABLE UNIT WASTE SITE COST ESTIMATES FA2-1

FIGURES

172-1. 100-BC Operable Unit Map . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . F2-13
FA1-1. IRM Site: 116-B-1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . FAI-8

FAI-2. IRM Site: 116-B-5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . FA1-10

FA1-3. [RM Site: 116-C-5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . FA1-12
FA1-4. IRM Site: 116-C-1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . FAI-14
FA1-5. IRM Site: 116-8-11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . FA1-16

FA1-6. IRM Site: 116-B-13 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . FAI-18
FAI-7. IRM Site: 116-B-14 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . FA1-20

FA1-8. [RM Site: 116-B-4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . FA1-22

FA1-9. [RM Site: 118-B-5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . FA1-27

FA 1-10. IRM Site: 118-B-7 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . FA I -29

FA 1-11. IRM Site: 118-B-10 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . FA 1-31

FA1-12. IRM Site: 100 B/C Pipelines . . . . . . . . . . . . . . . . . . . . . . . . . . . . FA1-34

FA1-13. Typical Pipeline Excavation Cross Section . . . . . . . . . . . . . . . . . . . . FA1-35

FAl-14. 100 B/C 18-in. Pipelines . . . . . . . . . . . . . . . . . . . . . . . . . . . . . FAI-36

FAl-15. 100 B/C 24-in. Pipelines . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . FA1-37
FA1-16. 100 B/C 42-in. Pipelines . . . . . . . . . . . . . . . . . . . . . . . . . . . . . FA1-38

FAl-17. 100 B/C 48-in. Pipelines. . . . . . . . . . . . . . . . . . . . . . . . . . . . . FAI-39

FAI-18. . 100 B/C 54-in. Pipelines . . . . . . . . . . . . . . . . . . . . . . . . . . . . . FA1-40

FAI-19. 100 B/C 54-in. Pipeline at Junction Box Leak . . . . . . . . . . . . . . . . . . FA1-41

F-ai



DOE/R1 -94-61
Rev 0

CONTENTS (continued)

FIGURES (continued)

FA1-20. 100 B/C Junction Box Leak . . . . . . . . . . . . . . . . . . . . . . . . . . . . . FA1-42
FA1-21. 100 B/C 60-in. Pipelines . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . FAI-43
FAl-22. 100 B/C 66-in. Pipelines . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . FA1-44

TABLES

F2-1. IRM Recommendations from the 100-BC 1 LFI . . . . . . . . . . . . . . . . . . . . F2-14
F2-2. 100-BC-1 Site Description . . . . . . . . .. . . . . . . . . . . . . . . . . . . . F2-15
F2-3. Potential Preliminary Remediation Goals . . . . . . . . . . . . . . . . . . . . . . . . 172-17
F2-4. 116-B-11 Retention Basin Refined Contaminants of Potential Concern Based on

Occasional Land Use Scenario and Protection of Groundwater .......... 172-18
172-5. 116-C-5 Retention Basin Refined Contaminants of Potential Concern Based on

Occasional Land Use Scenario and Protection Groundwater . . . . . . . . . . . . 172-19
172-6. 116-B-1 Process Effluent Trench Refined Contaminants of Potential Concern

Based on Occasional Land Use Scenario and Protection of Groundwater .... 172-20
F2-7. 116-C-1 Process Effluent Trench Refined Contaminants of Potential Concern

Based on Occasional Land Use Scenario and Protection of Groundwater .... F2-21
172-8. 116-B-5 Crib Refined Contaminants of Potential Concern Based on Occasional

land Use Scenario and Protection of Groundwater . . . . . . . . . . . . . . . . . . F2-22
F2-9. 116-B-4 French Drain Refined Contaminants of Potential Concern Based on

Occasional Land Use Scenario and Protection of Groundwater .......... F2-23
F2-10. 100 B/C Pipeline Sludge Refined Contaminants of Potential Concern Based

on Occasional Use Scenario . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . F2-24
F2-11. 100 B/C Pipeline Soil Refined Contaminants of Potential Concern Based on

Occasional Use Scenario . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 172-25
172-12. Allowable Soil Concentration - Reduced Infiltration Scenario . . . . . . . . . . F2-26
F2-13. 100-BC-1 Waste-site Profile . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 172-27
F3-1. Comparison of Waste Sites and Alternatives . . . . . . . . . . . . . . . . . . . . . . F3-4
F5-1. Waste Site Remedial Alternatives and Technolog es . . . . . . . . . . . . . . . . . . 175-5
175-2. 100-BC-1 Site-Specific Alternative Costs . . . . . . . . . . . . . . . . . . . . . . . F5-7
F5-3. 100-BC-1 Site-Specific Alternative Durations . . . . . . . . . . . . . . . . . . . . . . 175-9
F6-1. Quantitative Comparison of Evaluation Criteria for 116-C-5 Retention Basin .. . F6-4
F6-2. Quantitative Comparison of Evaluation Criteria for 116-B-11 Retention Basin . . F6-4
F6-3. Quantitative Comparison of Evaluation Criteria for 116-C-1 Process Effluent

Trench . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . F6-5
176-4. Quantitative Comparison of Evaluation Criteria for 116-B-1 Process Effluent

Trench . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . F 6-5
176-5. Quantitative Comparison of Evaluation Criteria for 116-13-13 Sludge Trench . . . 176-6
F6-6. Quantitative Comparison of Evaluation Criteria for 116-13-14 Sludge Trench .. . F6-6
F6-7. Quantitative Comparison of Evaluation Criteria for 116-B-5 (Special Crib) ... . F6-7

F-vii



Dt)E/RL-94-61
Rev 0

CONTENTS (continued)

TABLES (continued)

F6-8. Quantitative Comparison of Evaluation Criteria for 116-B-4 French Drains ... . F6-7
F6-9. Quantitative Comparison of Evaluation Criteria for 100 B/C Buried Pipelines F6-8
F6-10. Quantitative Comparison of Evaluation Criteria for 118-B-10 Burial Ground . . 176-9
F6-11. Quantitative Comparison of Evaluation Criteria for 118-B-7 Burial Ground . . . F6-9
F6-12. Quantitative Comparison of' Evaluation Criteria for 118-B-5 Burial Ground .. . 176-9
F7- 1. New Remediation Concept Quantitative Comparison of Evaluation Criteria for

116-C-5 Retention Basin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 177-5
F7-2. New Remediation Concept Quantitative Comparison of Evaluation Criteria for

116-B-11 Retention Basin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . F7-5

177-3. New Remediation Concept Quantitative Comparison of Evaluation Criteria for
116-C-1 Process Effluent Trench . . . . . . . . . . . . . . . . . . . . . . . . . . . . . F7-6

F7-4. New Remediation Concept Quantitative Comparison of
Evaluation Criteria for 116-B-1 Process Effluent Trench . . . . . . . . . . . . . . . F7-6

F7-5. New Remediation Concept Quantitative Comparison of Evaluation Criteria for
116-B-13 Sludge Trench . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . F7-7

F7-6. New Remediation Concept Quantitative Comparbson of Evaluation Criteria for
116-B-14 Sludge Trench . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 177-7

F7-7. New Remediation Concept Quantitative Comparison of
Evaluation Criteria for 116-13-4 French L)rain . . . . . . . . . . . . . . . . . . . . . 177-8

F7-8. New Remediation Concept Quantitative Comparason of
Evaluation Criteria for 116-13-5 (Special Crib) . . . . . . . . . . . . . . . . . . . . . 177-8

F7-9. New Remediation Concept Quantitative Comparison of
Evaluation Criteria for 100 B/C Buried Pipelines . . . . . . . . . . . . . . . . . . . 177-9

F7-10. New Remediation Concept Quantitative Comparison of Evaluation Criteria for
118-B-10 Burial Grounds . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 177-9

F7-11. New Remediation Concept Quantitative Comparison of Evaluation Criteria for
118-B-7 Burial Grounds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 177-10

177-12. New Remediation Concept Quantitative Comparison of Evaluation Criteria for
118-B-5 Burial Ground . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . F7-10

F-viii



DOE/RL-94-61
Rev. 0

1.0 INTRODUC'I7ON

This 100-BC-1 Operable Unit FFS is preoared in support of the CERCLA RI/FS
process for the 100 Areas. As discussed in Section 1.0 of the Process Document (Sections 1
through 6 of the main report plus Appendices A B, and C), the approach for the RI/FS
activities for the 100 Areas has been defined in =.he Hanford Past Practice Strategy (DOE-RL
1991). The HPPS emphasizes timely integratior of ongoing site characterization activities
into the decision making process (the observational approach) and expedites the remedial
action process by emphasizing the use of interim actions. This 100-BC-1 FFS, therefore,
evaluates the remedial alternatives for interim action at fifteen high priority (candidates for
interim remedial measures) waste sites within the 100-BC-I Source Operable Unit, and
provides the information needed for the timely selection of the most appropriate interim
action at each of those waste sites. The high priority waste sites were originally defined in
the 100-BC-1 Work Plan and further described in the Limited Field Investigation and
Qualitative Risk Assessment (DOE-RL 1993d and WHC 1993).

As shown in Figure 1-2 of the Process Document, the FFS process for the 100 Areas is
conducted in two stages; an evaluation of remedial alternatives for waste site groups (the
Process Document) and an evaluation of the remedial alternatives for individual waste sites
(the Operable Unit FFS). In this FFS, alternatives for cleaning up individual waste sites are
chosen from the previously developed alternatives for waste site groups whenever the
characteristics of the individual waste sites are sufficiently similar to the characteristics of the
waste site groups. This approach, referred to as the "plug-in" approach, is used because
there are many waste sites within the 100 Areas hat are very similar to each other. This
"plug-in" approach is further described in Sections 1.1 and 1.4 of the Process Document.
The remedial action objectives and preliminary rf inediation goals that direct the analysis of
alternatives in both the Process Document and th; FFS are defined in Section 2.0 of the
Process Document.

Alternatives were evaluated in the Process Document by establishing remedial goals based
primarily on human health risk goals assuming an occasional-use of land surface and soil
remediation to support frequent use of groundwater. This 100-BC-1 FFS Appendix also
includes an evaluation of alternatives using these health-risk based goals via the "plug-in"
approach. However, Ecology, EPA, and DOE recently decided to establish interim soil
remedial goals based on the State of Washington's MTCA B regulations for organic and
inorganic chemicals, and EPA's proposed standard of 15 mrem per year (above background)
for radionuclides. Therefore, this 100-BC-1 FFS Appendix contains an additional
comparative analysis section (Section 7.0) that describes how the results of the original
alternative analyses in the Process Document and Sections 1 through 6 of this appendix may
change as a result of using the new (MTCA B, 15 mrem) clean up goals. The results of the
Sensitivity Analysis (Appendix D) was also used to evaluate the influence of revising clean-
up goals because it evaluated the remedial alternacives using several different combinations of
land and groundwater uses, including the baseline exposure scenario in the Process
Document and the latest MTCA B and 15 mrem approach (the revised frequent use
scenario). The conclusions reached in this 100-BC7-1 FFS regarding interim remedial
alternatives are presented in Sectior 7.0.
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1.1 PURPOSE AND SCOPE

The scope of this document is limited to 100-BC-1 Operable Unit interim remedial measure

candidate sites as determined in the Limited Field Investigation (DOE-RL 1993b). Impacted

groundwater beneath the 100 B/C area will be addressed in the separate 100-BC-5 FFS. In

addition, low priority waste sites and potentially impacted river sediments near the 100 Area

are not considered candidates for interim remedial measures; they are being addressed under

the remedial investigation/corrective measures study pathway of the Hanford Past Practice

Strategy (DOE-RL 1991). The decision to limit the scope of the FFS is documented and

justified in the work plan, the 100 Area Feasibility Study Phase I and II (DOE-RL 1993a),

and the limited field investigation (DOE-RL 1993d).

This report presents the following:

• The 100-BC-1 Operable Unit individual waste site information (Section 2.0).

• The development of individual site profiles (Section 2.0)

• The identification of representative groups for individual waste sites and a

comparison against the applicability criteria and identification of appropriate

enhancements for the alternatives (Section 3.0).

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

• The detailed analyses for waste site which deviate from the representative

group alternatives (Section 5.0).

• The comparative analysis for all waste sites using Process Document baseline

scenario (Section 6.0).

• A discussion of the modifications to the baseline scenario due to the results of

the Sensitivity Analysis (Section i.0).

• A comparative anarysis for all individual waste site using the revised scenario

as developed in the Sensitivity Analysis, if applicable.

A summary of the FFS results for the 100-BC-1 interim remedial measure candidate

waste sites is as follows:

• Thirteen of the individual waste sites plug directly into the waste site group

alternatives without deviations.

• Waste site 116-B-5 is a special crib without a group profile; however, the site

fits into the dummy deconlamination crib/french drain group.
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• Retention basin 116-C-5 is the only site requiring an alternative enhancement,
thermal desorption.

• A waste site detailed analysis summary is presented on Table F5-1.

1.2 INCORPORATION OF NATIONAL ENVIRONMENTAL POLICY ACT
VALUES

In accordance with DOE Order 5400.4 and Chapter 10 of the Code of Federal
Regulations (CFR) Part 1021, the considerations (values) of the National Environmental
Policy Act of 1969 (NEPA) must be incorporated in the Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA) process. The NEPA values are,
therefore, incorporated in the Process Document (see sections 3.3 and 5.2).

Several NEPA values, such as a description of the affected environment (including
meterology, hydrology, geology, ecological resources, and land use), applicable laws and
guidelines, short-term and long-term impacts on human health and the environment, and cost
are included in a typical CERCLA feasibility study. Other NEPA values not normally
addressed in CERCLA feasibility study, such as socio-economic impacts, cultural resources,
and transportation impacts, have been evaluated in the Process Document.

The NEPA impacts that are specific to thi! 100-BG1 Operable Unit and a detailed
analysis of alternatives are addressed in Section 5.0 of this document.
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2.0 WASTE SITE INFORMATION

2.1 OPERABLE UNIT BACKGROUND

The 100 Area at the Hanford Site is located in Benton County along the southern
banks of the Columbia River, in the north central part of the site (Figure F2-I). The
100-BC Area is in the farthest upstream (west) reactor area along the Columbia River, and is
about 6.4 km (4 mi) downstream of the Vernita Bridge. The 100-BC-1 Operable Unit
comprises the northern half of the 100-BC Area and is located immediately adjacent to the
Columbia River shoreline. The 100-BC-I Operable Unit encompasses approximately 1.8 km2
(0.7 mi2) of the 100-B/C Area. It lies predominately within Section 11, the southern portion
of Section 2, and the western portion of Section 12 of Township BN, Range 25E.

The 100-B/C Area contains two separate reactors, the B and C Reactors. The
B Reactor is closer to the Columbia River and about 400 m(1,312 ft) north of the
C Reactor. Many of the support facilities for both reactors, such as the cooling water
retention basins, process effluent trenches, and sludge trenches are located closer to the river
than either reactor (Figure F2-1). The 100-BC-1 Operable Unit is one of three operable
units associated with the 100 B/C Area. The 100-BC-1 and 100-BC-2 Operable Units are
source operable units, while the 100-BC-5 Operable Unit addresses groundwater. The
100-BC-1 Operable Unit includes the B Reactor ^ 118-B-8); the retention basins, process
effluent trenches, and sludge trenches for both reactors; and smaller burial grounds and
liquid disposal facilities associated with the B Reactor. The 100-BC-2 Operable Unit
includes the C Reactor 118-C-3, a portion of the effluent pipelines from the C Reactor, and
small burial grounds and liquid disposal facilities associated with the C Reactor.

The groundwater below the source operable units in the 100-B/C Area is being
addressed in the 100-BC-5 Operable Unit. The 100-BC-5 Operable Unit also is addressing
groundwater adjacent to the operable unit; and surface water, sediments, and biota in the
Columbia River near the 100-B/C Area.

The 100-B and 100-C Reactors were the tirst and fifth Hanford reactors built to
manufacture plutonium during World War 11. Fuel elements for the reactors were assembled
in the 300 Area, and the plutonium-enriched fuel produced by the reactor was processed in
the 200 Area. The 100-B Reactor operated from 1945 to 1965, when it was retired. The
100-C Reactor began operation in 1952 and was retired in 1969. After the reactors were
retired, decontamination and decommissioning activities were initiated to minimize the
potential spread of radioactive and other potential contaminants. This process is ongoing,
although most of the structures in the 100-BC Area have been demolished.

Since the preparation of the 100 Area Feasibilitv Study Phases 1 and 2
(DOE-RL 1993a), additional data relevant to this FFS have been collected in both the
100 Area in general, and in the 100-BC-1 Operable Unit specifically. An LFI and QRA
were performed for the 100-BC-1 Operable Unit (DOE-RL 1993b, WHC 1993). In addition,
aggregate area studies were conducted to evaluate cultural and ecological resources within the
100 Area.
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2.2 100 AREA AGGREGATE STUDIES

Hanford Site studies and studies within the 100 Area, such as the Hanford Site

Background studies, provide integrated analyses of selected issues on a scale larger than the

operable unit. The 100 Area groundwater operable unit work plans (e.g., DOE-RL 1992a,

1992b, and 1992c (the work plans for HR-3, FR-3, and KR-41) provide information common

to the 100 Area, covering topics such as river impacts, shoreline ecology, and cultural

resources. The 100-B/C Area source and groundwater operable unit work plans provide

detail on the physical setting within the 100-B/C Area, such as land form, geology,

groundwater, surface water, meteorology, natural resources, and human resources

(e.g., DOE-RL 1992d, 1992e, and 1993e). Studies that are applicable to the 100 Area

source operable unit FFS are summarized in the following subsections.

2.2.1 Hanford Site Background Study

The characterization of the natural chemical composition of Hanford Site soils is

presented in Hanford Site Background: Part 1, Soil Background for Nonradioactive Analytes

(DOE-RL 1993d). The background values for inorganic constituents in soils, based on the

above report, are discussed in Section 2.0 and Appendix A of the Process Document.

Background values for radionuclides are currently under evaluation, but only a few are

available at this time (see Appendix A of the Process Document).

2.2.2 Ecological Studies

Bird, mammal, and plant surveys in the l00 Area were conducted and reported by

Sackschewsky and Landeen (1992). Conceptual food pathways and inventories of wildlife

and plants at the Hanford Site, including threatened and endangered species, were presented

by Weiss and Mitchell (1992). Cadwell (1994), described the aquatic species in the Hanford

Reach of the Columbia River, the spatial distribution of vegetation types at Hanford, and

surveys of species of concern, such as the shrub-steppe vegetation, threatened and
endangered birds, and mule deer and elk populations. Cadwell (1994) concluded that
intrusive-type remedial activities conducted inside the controlled-area fences should not have

a significant impact on the wildlife. Landeen et al. (1993) stated that intrusive activities

outside the controlled-area fences should have minimal impact on protected wildlife species if

the recommendations contained in the three documents listed below are followed.

• Bald Eagle Site Management Plan for th,z Hanford Site, South Central Washington
(Fitzner and Weiss 1994)

• Biological Assessment for 77treatened and Endangered Wildlife Species (Fitzner,

Weiss, and Stegen 1994)

• Biological Assessment for State Candidate and Monitor Species (Stegen 1992).

The plant community along the perimeter of the 100-B/C Area is comprised primarily

of the alien species of tumblemustard, Russian thistle, and cheatgrass. Small stands of gray
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rabbitbrush, as well as a few scattered bunchgresses (mostly sand dropseed), are present both
east and west of the B and C Reactors. Cheatgrass and Russian thistle dominate the eastern
boundary of the 100-B/C Area. The central portion of the area is largely devoid of
vegetation, with generally less than 5% cover (Stegen 1994). This area was physically
disturbed by the original construction and operation of the reactors, and more recently by
remedial work and weed control activities. The area extending northeast form the 100-B/C
Area is primarily typified by relatively steep river banks dropping from the dry, cheatgrass-
dominated uplands to the river shoreline, with a fairly narrow riparian zone. Along the river
the vegetation is primarily reed canarygrass, Poa, sedges, and tickseed.

Bank erosion has created a steep embankment along the northeast shoreline of the
100-BC-1 Operable Unit, with a cobble shoreline and relatively sparse vegetation. However,
the shoreline broadens upstream (west) and at the northwest corner of the 100-BC-1 Operable
Unit to form an extensive riparian zone. This region upstream of the 100-B/C Area is
dominated by a thick stand of willow, interspersed with patches of reed canarygrass, sedges,
thickspike wheatgrass, and goldenrod. Much of the area is classified as a wetland, which is
dome to at least three state sensitive species (the southern mudwort, false pimpernel, and
shining flatsedge).

The habitats along the Columbia River support a wide variety of mammals, birds,
reptiles, and insects. Habitats or vegetation that should be protected from damage during
remedial work at the 100-B/C Area include the trees in the area, and riparian and wetland
communities along the river.

The birds, mammals, reptiles, insects, and sensitive species found in the 100-B/C
Area are the same as those common to the Hanford Site, and are discussed in Section 3.3 of
the Process Document. The aquatic ecology of the 100 Area is also described in Section 3.3
of the Process Document. Islands in the Columbia River northwest of the 100 B/C Area,
and the wetlands west (upstream), provide resting, nesting, and escape habitat for waterfowl,
shorebirds, small mammals, and nmle deer. Major fall Chinook salmon spawning areas
occur between the 100-B/C and 100-K Areas, above Coyote Rapids.

Bald eagles, a federal and state listed threatened species, are seasonal residents at the
Hanford Site, primarily along the river during November through March. There are
numerous frequently used ground perches, primarily on the north shore of the Columbia
River between the 100-B/C and 100-K Areas, and an infrequently used perch tree at the
northeast corner of the 100-BC-1 Operable Unit. Remedial activities at the 100-B/C Area
will have to be scheduled and conducted to avoid disturbing the eagles feeding and roosting
activities. Guidance on issues dealing with bald eagles can be found in the Bald Eagle Site
Management Plan (Fitzner and Weiss 1994). Peregrine falcons, a federally listed endangered
species, have been observed only infrequently at the Hanford Site. They may use the area as
a resting or feeding area during spring and fall migrations, but they do not nest at the
Hanford Site.

Other species of concern that could potentially be influenced by remedial work in the
100-B/C Area include the Swainson's hawk, the ferruginous hawk, sepal yellowcress, and
two aquatic molluscs (the Columbia pebblesnail and shortfaced larix). The molluscs could be
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impacted if erosion causes an increase in sediment loads in the river or degraded water
quality. Swainson's hawks, a state and federal candidate species; nest in areas several miles
south and southwest of the 100-B/C Area. The closest nests are located about a mile west of
the 100-B/C Area, on the north side of the Columbia River. These hawks will return to the
same nesting sites year after year. Nesting ferruginous hawks are becoming more common
at the Hanford Site (Fitzner and Newell 1989), but most nest far south and southeast of the
100-B/C Area. An inactive ferruginous hawk nest site exists about a mile south of the
100-B/C Area.

2.2.3 Cultural Resources

Various cultural resource-related investigations have been conducted in the
100-B/C Area over the last few decades. The investigations include archaeological
reconnaissances, systematic surveys, test excavations, and interviews with Native Americans
with historical ties to the area (Chatters, Gard, and Minthorn 1992; Relander 1986;
Rice 1968 and 1980; Wright 1993). These investigations have resulted in the identification
of several archaeological and ethnohistoric sites in and around the 100-BC-1 Operable Unit,
which could range in age from 9,000 years ago to the mid-nineteenth century.

The 100-BC-1 Operable Unit is located in an area that has documented significant
cultural resources. For example, surface surveys conducted in the area have revealed the
presence of several prehistoric archaeological sites. One of these sites (45BN446), located
adjacent to and probably within the 100-BC-1 Operable Unit, has been determined to be
eligible for listing in the National Register of Historic Places. Diagnostic artifacts recovered
from test excavations conducted in 1993 indicate that this site was occupied from as early as
2,000 years ago to 5,000 years ago Other evidence of prehistoric activity in the area is
documented by sites 45BN153 and 45BN430, both of which are located close to the
100 B/C Area; by site 45GR315 located across the river; and by numerous sites related to
hunting and religious activities at Gable Butte, located just south of 100-B/C Area.

Given the known presence of archaeological sites in the 100-B/C Area, and the fact
that buried archaeological deposits frequently cannot be detected from the surface, it is likely
that other buried sites will be encountered during remediation activities at the 100-BC-1
Operable Unit. This is especially true for areas adjacent to the river because areas within
400 m(1.312 ft) of the Columbia River have high potential for cultural resources (Chatters
1989). Also, because discussions with Native American peoples with historical ties to
100-BC Area have yet to take place, other locations or features might be considered sacred
or to be u-aditional cultural properties. Such discussions are planned for 1995.

The 100-B/C Area is also significant from a historical perspective, primarily because
of the 100-B Reactor. This reactor is listed as a Nationad Mechanical Engineering Landmark
and is listed in the National Register of Historic Places (Cushing 1994). Another historic site
(HT94-016), located adjacent to the 100-13C-1 Operable Unit, has yet to be evaluated for
eligibility to the National Register. A third potential historic site (H3-17) was recorded just
outside of the 100-BC-1 Operable Unit, but in 1994 this site was determined not to be
eligible for the National Register.
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To identify those waste sites that pose a potentially significant risk to cultural
resources, cultural resource impact assessments are being conducted for each waste site in
the 100-B/C Area. Assessment scores will be determined and presented in an action plan
being prepared for the 100 BC Reactor Area by ERC cultural resource staff. These
assessments will accelerate cultural resource reviews and clearances, which are required of
all Hanford Site projects involving ground disturbing activities, as mandated in the Hanford
Cultural Resource Management Plan (Chatters 1989).

Discussions among Department of Energy, ERC, and Tribal cultural resource staff
should continue so that solutions to cultural resource concerns can be developed together.
Potential impacts to cultural resources must be an integral component of the next phase of the
remedial process, the development of the conceptual and preliminary remedial designs.

Preliminary results indicate that the following waste sites in the 100-BC-1 Operable
Unit should be considered to have extremely high to moderately high cultural resource
sensitivity:

Extremely High

• 126 B-1 184 Powerhouse Ash Pit
• 128 B-2 Burn Pit
• 128 B-3 Coal Ash and Demolition Waste Site
• 600-34 Baled Tumbleweed Site.

Moderately High

• 116-C-1 Liquid Waste Disposal 7rench
• 126-B-3 Coal Pit
• 128-B-1 Coal Pit
• 1607-B-2 Septic Tank and Drain Field.

The remaining waste sites in BC-1 appear to have little potential for disturbing cultural
resources. Activities planned for these waste sites should follow the normal Cultural
Resource Review process.

Based on this existing information, the 100-BC- I Operable Unit is considered to be
extremely sensitive for cultural resources. Sensitive areas include not only those areas where
cultural resources have been identified from previous surface investigations (the locations of
which cannot be released in public documents), but also those areas where there is high
potential for, but no surface indications of, subsurface cultural resources. Because of Tribal
concerns, cleanup activities must incorporate actions to protect cultural resources.

2.2.4 Smnmary

The potential influence of remedial actions on the resources described in the preceding
subsections are considered during the analysis of Remedial Alternatives conducted in Sections
5.0 and 6.0 of the Process Document and Sections 5.0, 6.0, and 7.0 of this 100-BC-1 FFS.

F2-5



DOE/RL -94-61
Rev 0

Other issues such as potential transportation and socioeconomic impacts, are also discussed in
Sections 3.3 and 5.2 of the Process Document. The assessment of potential impacts in the

Process Document are consistent with the potential impacts anticipated as a result of
remediating the individual waste sites at the 100-BC-1 Operable Unit. Mitigation measures,

as discussed in Section 5.2.2 of the Process Document, will be developed during the
conceptual and preliminary design of the selected Remedial Alternative to avoid or minimize
impacts on physical, biological, and cultural resources.

2.3 LIMITED FIELD INVESTTGAT'ION

The LFI is an integral part of the RI/FS process and is based on Hanford Site-specific
agreements discussed in the Hanford Federal Facility Agreement and Consent Order (Fourth
Amendment) (Ecology et al. 1994), the Hanfora Site Risk Assessment Methodology
(DOE-RL 1995), the RCRA Facility Investigation/Correc,tive Measures Study Work Plan for

the 100-B'C-1 Operable Unit (DOE-RL 1992d), and the Hanford Past-Practice Strategy

(HPPS) (DOE-RL 1991). The HPPS emphasizes initiating and completing waste-site cleanup
through interim actions.

The primary purpose of the LFI at the 100-BC-R Operable Unit (DOE-RL 1993b) was
to collect sufficient data to recommend which of the 27 "high priority" sites identified in the
100-BC-2 workplan should remain as candidates for interim remedial measures (IRM). Sites
that are not recommended for an IRM will be addressed later during the final remedy
selection process for the entire 100 Area. The data gathered in the LFI are also used to
evaluate Remedial Alternatives in this FFS.

A Qualitative Risk Assessment (QRA) was performed as part of the LFI, and
determined the principal risk drivers at the 100-BC-1 Operable Unit. Another purpose of the
100-BC-1 QRA (WHC 1993) was to qualitatively evaluate human health and environmental
exposure scenarios to help determine which waste sites within the 100-BC-1 Operable Unit
were candidates for IRM. The QRA evaluated risks for a predefined set of human and
environmental exposure scenarios, and is not intended to replace or be a substitute for a
baseline risk assessment.

The QRA considered only two human health exposure scenarios ( frequent- and
occasional-use) with four pathways ( soil ingestion, fugitive dust inhalation, inhalation of

volatile organics from soil, and external radiation exposure), and an ecological exposure
scenario based on ingestion of planns by the Great Basin pocket mouse.

For the human health risk assessment., fr--quent- and occasional-use exposure

scenarios were evaluated to provide bounding estimates of risk consistent with the residential

and recreational exposure scenarios presented in the Hanford Site Risk Assessment

Methodology (DOE-RL 1995). Currently there are no such land uses in the
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100-BC-1 Operable Unit. The estimated risks associated with carcinogenic contaminants at
100-BC-1 were grouped into four categories based on lifetime incremental cancer risk (ICR):

• high - ICR > 1 x 10-2
• medium - ICR between 1 x t0° and I x l0 '
• low - ICR between 1 x 10-6 and 1 x 10°
• very low - ICR < 1 x 101.

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

The ecological risk assessment evaluated contaminant uptake by the Great Basin
pocket mouse. The mouse was used as an indicator receptor because it is common at the
Hanford Site, its home range is comparable to the size of most waste sites, and it lives in
close proximity to the contaminants in the soil. Ecological risks were defined by estimating
the amount of contaminants received through ingestion of food, and then calculating an
environmental hazard quotient. An environmental hazard quotient greater than one (unity)
indicates that the contaminant poses a risk to individual mice.

The results of the LFI/QRA were used to select the sites where IRM should be
evaluated. If an IRM is not justified, the site will be subject to further investigation and/or
remediation under the site-wide RI/FS process. The L.FI report for the 100-BC-1 Operable
Unit described the field sampling program, ident fied the constituent concentrations at each of
the sites, presented the data analysis, and discussed the risk assessment conclusions for the
operable unit (DOE-RL 1993b).

Based on the LFI/QRA, waste sites at the 100-BC'.-1 Operable Unit were retained as
IRM candidates if:

• The site posed a medium or high incremental cancer risk to humans under the
occasional-use scenario

• The site contained noncarcinogenic contaminants that exceeded a human health hazard
quotient of 1.0

• The site contained contaminants that posed a risk to the Great Basin pocket mouse
(Environmental Hazard Quotient [EHQ] greater than 1.0)

• The conceptual exposure model could not be completed because of insufficient data

• The site had contaminants at levels that exceeded applicable or relevant and
appropriate requirements (ARAR), Appendix C of the Process Document.

• The site had a probable current impact on groundwater, based on comparing onsite
contaminant concentrations to groundwater protection criteria.
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The LFI also assumed that solid waste burial grounds are IRM candidate sites

regardless of the above criteria. The IRM candidacy review conducted during the LFI
evaluation retained 18 waste sites and three burial grounds as IRM candidates (see

Table F2-1).

Although the outfall structures at the 100-BC-1 Operable Unit were determined to be
IRM candidate sites in the LFI, they have been recently designated for an expedited response
action, in conjunction with the effluent pipelines at the operable unit. The 100 Area River

Effluent Pipelines Expedited Response Action Proposal (DOE-RL 1994) states that the
100 Area outfall structures will be addressed concurrently with the river pipelines. The
116-B-7, 132-B-6, and 132-C-2 outfall structures are therefore, not addressed further in this

FFS. Finally, the 116-B-9 french drain and 166-B-10 dry well are characterized by
incomplete conceptual models and are therefore not addressed further in this FFS.

The conclusions drawn from the LFI and QRA studies were used solely to determine
IRM candidacy for high-priority waste sites and solid waste burial grounds within the
100-BC-1 Operable Unit. While this FFS repor: relies on the data presented in the
LFI/QRA, the conclusions drawn in this FFS are based on the analyses of the Remedial
Alternatives in Sections 5.0 and 6.0 of the Process Document, Sections 4.0 and 5.0 in the
Sensitivity Analysis (Appendix D), and this FFS (Appendix F).

2.4 DEVELOPMENT OF WASTE-SITE PROFILES

To facilitate the implementation of the plug-in approach described in Section 1. 1,
waste-site profiles have been developed for each of the 16 IRM candidate sites within the
100-BC-1 Operable Unit. These 16 IRM candidate sites were selected from 21 high-priority
waste sites (Table 2-1) within the 100-BC-1 Operable L:nit during the LFI study
(DOE-RI. 1993b). The individual site profiles were developed using radiological data from
Dorian arid Richards (1978), field data obtained during the 1992 LFI, and information
acquired during decontamination and decommissioning activities. When site-specific data
were unavailable, data from an analogous site were assumed to be the most appropriate

information for describing the conditions at the °00-BC-l IRM site, and developing its waste-
site profile.

2.4.1 Site Descriptions

The first step in developing the individual waste-site profiles was to prepare a basic

site description of each IRM candidate site carried forward in this FFS (Table F2-2). This

included listing the name of the site, describing its use during the operation of the B and C

Reactors, describing its physical characteristics (the size and structural material), and

determining which one of the waste site groups the individual waste site belonged in. The

waste site groups are Iisted in Section 1.1 of this FFS and are described in Section 3.0 of the
Process Document.
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2.4.2 Ret"ined Contaminants of Potential Concern

Another activity to develop the individual waste-site profiles, was determining what
contaminants were present at each waste site that posed a risk to humans, biological receptors
(plants and animals), and groundwater quality. These so called "refined COPC" are the risk
drivers at the site and represent the contaminants that have to be remediated. The refined
COPC were identified by starting with the list of COPC developed during the LFI and
screening these contaminants against more stringent risk criteria, as described below.

The COPC (from the LFI) are defined as those contaminants that are known to occur
within the operable unit or waste site, and were present at concentrations that exceeded
natural background levels or conservative human risk criteria (ICR > 10-' or HQ > 1.0).
For example, if strontium-90 was present at soil concentrations above 193 pCi/g, it presented
an incremental cancer risk greater than 10' and was considered a COPC. If strontium-90
concentrations were below this level the concentrations were considered to be below levels
requiring turther evaluation, and the contaminant was not a COPC.

The refined COPC for each IRM candidate site at the 100-BC-1 Operable Unit were
identified by comparing the concentrations of the COPC to the preliminary remediation goals
(PRG) developed in Section 2.0 and Appendix A of the Process Document. If the maximum
COPC concentration at the waste site exceeded any of the PRGs, then that contaminant was
considered a refined COPC. There can be one to several refined-COPC at each site, and the
number and types of refined-COPC are used to help determine which Remedial Alternatives
may be appropriate at the site. The derivation or the PRGs is described in Appendix A of
the Process Document. The PRG represents the maximum concentration of a contaminant
that would not exceed an acceptable human health or ecological risk level, or would not
exceed the groundwater protection criteria. Table F2-3 presents the PRG that were
developed in the Process Document. These preliminary remediation goals were never set at
concentrations that were below natural background concentrations, to preclude trying to
remediate naturally existing constituents in soils. Also, if the risk-based PRG was less that
the laboratory required quantification/detection limit for that particular contaminant, then the
quantification/detection limit was used as the PRG (for example, the PRG for carbon-14 was
set at 50 pCi/g even though the groundwater proiection PRG is 18 pCi/g, Table F2-3).

Two or more PRGs were determined for each COPC identified in the LFI, as shown
in Table F2-3. All COPCs had a PRG that represented a concentration protective of
groundwater, and almost all COPCs had a PRG based on human health risks assuming an
occasional use exposure scenario. The PRGs for the carcinogenic radionuclides and
chemicals represented the soil concentration that would pose an incremental cancer risk of
one in a million. The human health PRGs for noncarcinogenic chemicals represented the
concentration that would result in a hazard quotient of 0. 1. For a given contaminant, the
most stringent PRG was used, and the PR(:, were applied at two different depth strata
depending on whether human and biological receptors would be exposed or protection of
groundwater is the main factor. For example, for cobalt-60 the most stringent PRG is the
one in a million incremental cancer risk level (soil concentration of 17.5 pCi/g). This PRG
(17.5) is applicable at the 0 to 3 m (0 to 10 ft) depth strata because (1) humans are exposed
to contamnants within the 0 to I m(0 to ? fi) st-ata (assuming a recreational exposure
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scenario) and (2) the human health based PRG were used at depth strata where animals and
plants 0 to 3 m(0 to 10 ft) are exposed because there is no ecological-based PRG available
for cobalt-60 (i.e., the human health PRG is used as default values). It was assumed that
there were no exposure pathways that would link contaminants below 3 m(10 ft) to humans,
animals, or plants; therefore the groundwater protection PRG (1292 pCi/g is applied at the
> 3 m (10 ft) depth strata. The groundwater protection PRG is also applied to the 0 to 3 in
(0 to 10 ft) depth strata if it is more stringent than the human risk PRGs.

To identify the refined COPC at each waste site., several assumptions and protocols
were used to compare the COPC to the PRGs. These include the following:

• The soils within the waste site were divicted into two depth strata, corresponding to
the depth strata that the human and biological receptors and groundwater could be
exposed to. This approach is discussed in detail in Section 2.0 and Appendix A of
the Process Document.

• At each waste site, the maximum concen.ration of each contaminant (COPC) within
each stratum was identified. The maximum concentration was taken from either the
LFI data set or the Dorian and Richards `1978) data set.

• The historical data set (Dorian and Richards) was modified to account for radioactive
decay between 1978 and 1992, so it was consistent with the LFI data set collected in
1992.

• If a sample was collected at the boundary between two strata (i.e., at 1 m[3 ft]) the
data from that sample were applied to the shallower stratum (i.e., the 0 to 1 m[0 to
3 ft] strata).

• Historical or LFI data reported within a range (e.g., 2.6 to 4.8 m[8.5 to 16 ft]) were
applied to two depth strata if appropriate (e.g., the 0 to 3 m[0 to 10 ft] and greater
than 3 m[10 ft] ranges).

• The nickel-63 concentrations reported by Dorian and Richards (1978) may have been
analyzed using a surrogate. Therefore, the concentrations reported in this FFS may
not be an accurate representation of the actual concentration at the waste site. For the
purpose of this FFS, the nickel-63 concentrations reported by Dorian and Richards
were used as the best available estimate.

• Total uranium concentrations were reported by Dorian and Richards (1978) rather
than specific isotopes. For the purpose of this FFS, the total concentrations were
considered to be uranium-238 because uranium -2 :38 was determined to be the major
risk contributor of the uranium isotopes during the QRA.

The screening process that compares the COPC to PRG and identifies the refined
COPC results in the identification of the contaminants that must be addressed by remedial
action at the given IRM candidate site. Tables F2-4 through F2-11 present the PRG
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screening for the eight IRM candidate sites at the 100-BC-1 Operable Unit that have
analytical data.

2.4.3 W aste-site Profiles

The waste-site profiles characterizing each individual waste site are presented in
Table F2-12. Each profile includes the extent of contamination (how much soil may have to
be excavated or what area may have to be capped), the depth of contamination, the media
(i.e., soil) or material at the waste site, a list of refined COPCs at the waste site, and the
maximum concentration observed for each refined-COPC. The waste-site profiles also state
if the contaminant concentrations exceed the reduced infiltration concentration. The reduced
infiltration concentration is the soil concentration that is considered protective of groundwater
under the assumption that hydraulic infiltration is limited by a surface barrier over the
wastes. The reduced infiltration concentrations are presented in Table F2-1; their derivation
is discussed in Appendix A of the Process Document.

The waste-site profiles serve several purposes. First, they contain information needed
to compare each waste site at 100-BC-1 to the Waste Site Groups developed in Section 3.0 of
the Process Document. The profile information is also used to compare the site
characteristics of each waste site with the applicability criteria developed in Section 4.0 of
the Process Document, to help determine which Remedial Alternatives are or are not
appropriate for that site. The area, depth. and volume of contamination is used to determine
how much soil may have to be excavated, treated, capped, etc.; and this has a direct bearing
on time and costs for remedial action. The information in the profiles is explained more in
the following paragraphs, and the actual profiles are presented in Table F2-12.

• Extent of Contamination - This includes he volume, length, width, area, and
thickness of the contaminated media. The volume estimates performed for each site
are presented in Attachment I of this document. Volume, length, width, and area do
not necessarily impact the determination of appropriate Remedial Alternatives;
however, they are important. considerations for developing costs and estimating the
time required for remedial actions. Thickness of the contaminated lens impacts the
implementability of In Situ actions such is vitrification, which has a limited vertical
extent of influence.

• Contaminated Media/Material - Contaminated media and material located at the site
are determined and described. Structural materials such as steel, concrete, and
wooden timbers influence the applicability of Remedial Alternatives, as well as
equipment needed for actions such as removal. The presence of solid wastes will
influence material handling considerations and may require Remedial Alternatives that
are different than alternatives for sites with just contaminated soil.

• Refined COPC/Maximum Concentrations - Refined COPC for a site are determined
as discussed in Section 2.4.2. The associated maximum concentration for each
refined COPC is the highest concentration detected at the site. Refined COPC may
influence the applicability of Remedial Alternatives. For example, the presence of
certain radioactive contaminants may allow natural decay to be considered in
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determining appropriate remedial actions The presence of organic contaminants may

require that enhancements, such as thermal desorption, be added to a treatment

system.

• Reduced Infiltration Concentration - The reduced infiltration concentration is a level

that is considered protective of groundwater under a scenario where hydraulic

infiltration is limited by the application of a surface barrier. The maximum refined

COPC concentration detected is compared to the allowable reduced infiltration

concentration. Exceedance of the reduced infiltration concentrations indicates that
containment alternatives using a surface cap may not prevent contaminants from

leaching into the groundwater below the site.

The following Section 3.0 on application of the plug-in approach describes the use of

the site profiles during the feasibility study process.
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Figure F2-1. 100-BC Operable Unit Map.
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Table F2-1. IRM Recommendations from the 100-BC-1 LFI.

Qualitative Risk

Assessment Probable Potential
IBM

Conceptual Exceed, Current Impact for Natural
Waste Site Low- ^Q M^Nlel ARAR on Attenuation

Candidate
/

frequency
>

I Groundwater by 2018
y^ no

scenario

116-B-1 Process low no adequate yes yes yes yes

Effluent Trench

t 16-B-2 Trench low no adequate no no yes no

116-B-3 Pluto Crib low no adequate no no yes no

116-B-5 Crib low yes adequate no no yes yes

116-C-5 Retention medium yes adequate yes yes no yes

Basin

116-C-1 Process medium no adequate yes yes yes yes

Effluent Trench

116-B-11. Retention high yes adequate yes yes no yes

Basin

Process Pipe (sludge) high yes adequate yes yes no yes

Process Pipe (soil) low no adequate yes yes no yes

116-B-]"J/14Sludge medium yes adequate yes yes no yes

Trench

116-B-6A Crib low - adequate no no no no

116-B-6B Crib very low no adcquate no no no no

11 6-B-4 French Drain medium - adequate no no yes yes

x 16-B-9 French Drain low - incomplete' unknown' no unknown' yes'

116-B-10 Dry Well lugb - incomplete' unknown' no unknown' yes'

116-B-l::Seal Pit medium - adequate no yes no yes

Crib

132-B-4 and 132-B-5 very low yes adequate no yes no yes

(D&D Facility)

116-B-7, 116-B-6, medium - adequate no no no yes

and 132C-2

128-B-3 Dump Site low - adequate no no no no

126-B-2 Clear Well low - adequate no no no no

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

Source: 100-BC-1 LFl (DOE-RL 1993b)
EHQ = Environmental Hazard Quotient calculated by the qualitative ecological risk assessment

= Not rated by the qualitative ecological risk assessment

*= Data needed concerning nature and vertical extent of contamination, waste site remains an IRM
candidate until data are available, therefore not addressed in this FFS.

ARAR = Applicable or Relevant and Appropriate Requirements, specifically the Washington State

Model Toxics Control Act Method B concentration values for soils
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Table F2-2. 100-BC-1 Site Description. (Page 1 of 2)

Site
Use Physical Dimensions Data Source

N/Name/(Allas)

116-B-I1 Held cooling water effluent from B Reactor ba F-101 Historical
Retention Basin cooling/decay before release to the Columbia 143.3 x 70.1 x 1.5 m(469.2 x 229.6 x

(107-B Retention River; large leaks of effluent to soil 49 fl) deep

Basin)

116-C-5 Retention Held cooling water effluent from B and C 100.6 m(331 ft) diameter x 4.9 in LFI, Historical

Basin (107-C Reactors for cooling/decay before release to Ihe (16._ ft) deep (see F-97)

Retention Basin) Columbia River; large Ieaks of effluent to soil

Pipelines Transported reactor cooling water from reactors Buriuf 6 in (19.6 ft) his. Historical

to retention basins, outfall structures, 116-B- . --6533 m(21,433.7 ft) total length;

and 116-C-1 trenches; leaged effluent to soil; varicvs diameters; various depths

contains contaminated sludge and scale.

116-B-1 Received 60 million liters of high activity Inlined trench. backfilled. LPI, Historical

Effluent Disposal effluent produced by failed fuel elements,

Trench (107-B Liquid disposed effluent to the soil. 114.3 x 9.1 ). 4.6 m(375 x 49.9 x
Waste Disposal 15.1 ft) deep

Trench)

116-C-1 Received 700 million liters of high activity I'nlined trench, backfilled. Historical

Effluent Disposal effluent produced by failed fuel elements; 152- 4 x 15.2 x 7.6 in deep (500 x 50 x

Trench (107-C Liquid disposed effluent to the soil. 2 5 fl i

Waste Disposal

Trench)

116-B-1 3 Received sludge from I 16-B-I1 retention basin; UNined trench, backfilled. No Analytical

Sludge Trench (107-B sludge disposed to soil then trench t:ackfilled 15.2 x 15.2 s 3 m( 49.9 x 49.9 x 9.8 Data
South Sludge Trench) fp dcep

116-B-14 Received sludge from 116-B-11 retention bas^n; Ilnlined trench, backfilled. No Analytical

Sludge Trem:h (107-B sludge disposal to soil then trench backfdled. 36.6 x 3 x 3 in (120.1 x 9.8 x 9.8 R) Data

North Sludge Trench deep

116-B4 Received 300,000 liters of effluent. e.g, Gravel filled pipe. Historical

French Drain contaminated spent acid from dumR.ry 1.2 m(3.9 fl, diameter x 6.1 m(20 B)

(105 Dumm} decontamination facility; disposed effluent to deep

Decontamination soil.

French Drain)

116-B-12 Received drainage from confinement seal sysiem 'Iimher reinforced excavation. filled No Analytical

Seal Pit Crib in 117-B building seal pits: disposeo effluent o with gravel, soil covered. Data

(117-BCrib) soil. 3x3x3m(9.8x9.8x9.8fl)deep.

116-B-5 Received 10 million liten of low-level effluent 25.6 x 4.9 x 3.5 in (84 x 16.1 x LFI, Historical

Crib (108-B Crib) from contaminated maintenance shop and 11.5 f) deep

decontamination pad in 108-B building,

including liquid tritium waste: disposed eftluc nl

to soil.

118-B-5 Received highly contaminated reactor Unlined L-shaped excavation. Historical

Burial Ground components removed from B Reactor. 2 in ;6.5 fl) cover

(Ba1l3X) 22x22x8x14x14x8.2x

6.1 m(72.2x72.2x26.25x46x46

>269x20fl)deep

118-B-7 Miscellaneous solid waste (e.g., decontaminaion Unlined excavation. Historical

Burial GrourA materials and associated equipment) : m6.5 fl) wver

(111-B Solid Waste % 3> 7.3 x 2.4 m(23.95 x 23.95 x

Burial Site) % 87 ft) deep
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Table F2-2. 100-BC-1 Site Description. (Page 2 of 2)

Site Use Physical Dimensions Data Source
#/Neme/(Alias)

118-B-10 Received activated reactor components; buried in Unlined excavation. Historical

Burial Ground unlined excavation; backflllcd with soil 2 m(6.5 B) cover

(115-B/C Caisson 26.8 x 17.7 x 6.1 m(87.9 x 58 x
Site) 20 fl) deep

132-B-4 Contaminated building demolished in place; Demolished reinforced concrete D&D

Filter Building buried; covered with fi1L (D&D Facility.) suucture.

(117-B Filtet Building: 18.0 x 11.9 x 8.2 m(59.1 x

Building) 39.05 x 26.9 ft)

7lmnels: 58 m(190.3 ft) long

132-B-5 Contaminated gas recirculation building Demolished reinforced concrete D&D

Gas Recirculation demolished in place; buried; covered with fil strucmre.

Building (115-B/C (D&D Facility.) 51.2 x 25.9 x 3.4 m(167.98 x 85 x

Gas Recirculation 11 .15 ft)

Facility)

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

D&D = deco ntamination and decommissioning
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HUMAN-HSRAM (a,b) PROTECTION ZONE SPECIFIC PRG
of BACKGROUND CRQUCRDL (f) 1(g) 2)

TR=IE-06 HQ=0.1 GROUNDWATER(a,c) (d,e) 0-10 It , >IOR.
RADIONUCLIDES

nAm- 41 769 N/A 31 N/C I 31 31
C-14 44,200 N/A IB N/C 50 50 50
Cs-134 3,460 N/A 517 N/C 0.1 517 517
Cs- 37 5.68 N/A 775 1.9 0.1 6 775
Cofi0 17.5 N/A 1,292 N/C 0.05 IB 1,292
Eu-152 5.96 N/A 20,667 N/C 0.1 6 20,667
Eu-154 10.6 N/A 20,667 N/C 0.1 II 20,667
Eu-153 3,080 N/A 103,000 N/C 0.1 3,080 103,000
H-3 2,900,000 N/A 517 N/C 400 517 517
K40 12.1 N/A 145 19,7 4 19.7 145
Ns-22 545 N/A 207 N/C 4 (i) 207 207
Ni-63 184,000 N/A 46,500 N/C 30 46,500 46,500
Pu-238 87.9 N/A 5 N/C I 5 5
Pu-239/240 72 8 N7A 4 0 035 1 4 4
Ra-226 11 N/A 003 098 0.1 I I
Sr-90 1,930 WA 129 036 I 129 129
Tc-99 28,900 N/A 26 N/C 15 26 26

-228 7,260 N/A 0.I N/C I U) I
Th-272 162 N/A 0.01 N/C I I I
U-233.234 165 N/A 5 I I I c

U-235 23.6 N/A 6 N/C I 6 6
U-238 (k) 58 4 N/A 6 104 I 6 6
INORGANICS (mg/kg)

Anlimuny NiA i6% fi002 W(. h 6 6
Arsenic 16.2 125 0013 9 1 9 9
Banum N/A 29,200 258 175 20 258 258
Cadmium :,360 417 1!5 N/C 0 i 08

^ChmmiumVl ) 204 2.086 0026 28 I 28 28
Lead N/C N/C 8 14.9 0.3 14.9 149
Manganese N/A 2,086 13 583 1.5 583 583
Merwry

--^--- ^

NIA 125 031 13 002 13 1.3
Zinc N/A IOQ000 775 79 2 775 775
ORGANICS (mg/kg)

Aroclor 1260(PCB) 4.34 N/A 1.37 <0.033 0033 I I
Benw(a)pyrene S N/A 5.68 <0330 0330 5 6
Chrysene N/A N/A 001 <0.330 0.330 0730 0.330
Pentachlorophenol 300 N/A 0.27 <08 0.8 08 08

TR=Target Risk, IIQ= Haaard Quotient; N/A=Not Applicable; NIC=No1 calculnted

(a) Risk-based numbers based on a I E-06 increased cancer risk for carcinogens and radionuclides and a noncancer haeard quotient of 0.1 for noncarcinogens
(b) Occasional Use Scenario

(c) Based on Summer's Model (EPA 1989b)

(d) Status Report, Ilmdord Site Background: Evaluation of Existing Soil Radionuclide Data (Letter H008106)

(e) Hanford Site Background: Part 1, Soil Background for Nonradioacirve Analyles, DOEIRL-92-24, Rev. 2.
(I) Based on 100-BC-5 OU Work Plan QAPP (DOE-RL 1992)

(g) PRGs are established to be protective of groundwaler, human and ecological receplors .
(h) PRGs are established to be prdeclive of groundwater

(i) Based on gross beta analysis
Q) Detection limit assumed to be same as Th-232

(k)Includesrotal U if no other data exist

(I) Value calculated exceeds 1,000,000 ppmtherefure use 100,000 ppm as default
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Table F2-7. 116-C-1 Process Effluent Trench Refined Contaminants of Potential

Concern Based on Occasional Land Use Scenario and Protection of Groundwater.
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Zone 1(a) Zone 2 ( b) Refined
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Table F1-11. 100 B/C Pipeline Soil Refined Contaminants of Potential Concern
Based on Occasional Use Scenario.
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Table F2-12. Allowable Soil Concentration - Reduced Infiltration Scenario.

Analyte Soil Concentration

RADIONUCLIDES pCi/g

'"'Am 5.01(103)
'"C 2.92(103)
10Cs 8.35(104)
"'Cs 1.25(105)

'CO 2.09(10')
152Eu 3.34(106)
15°Eu 3.34(106)
15Eu 1.67(107)

'H 8.35(10')
00K 2.34(104)
^Na 3.34(10")
63Ni 7.52(106)
238 pu 8.35(101)
J9°^npu 6.27(10')
m6Ra 4.00(10°)

'Sr 2.09(104)
9'Tc 4.18( ] 0')
MTh 1.67(101)
MTh 2.09(10°)
233 Q30U 8.35(10z)

"'U 1.00(103)
238U 1.00(103)

INORGAHICS mg/kg

Antimony 2.51(10')
Arsenic 2.09(10Y)
Barium 4.18(10')

Cadmium I15(1ff)
Chromium (VI) 4. tri(10')

1.ead 1.25(10')

Manganeae 2.09(10')

Mercury 5.01(10')
Zinc 1.25(I0`)

ORGANICS mg/kg

Aroclor 1260 2.21(10`)

Benzo(a)pyrene 9.19(10')

Chrysene 2.00(10')
Pemachlorophenol 4.40(1(Y)

F2-25



'17
N

Waste
Site/Group

Extent of Contamination Media/
Material

Refined COPC Maximum
Concentration

Are Reduced
Infiltration

(Retention Volume I.ength Width Area Depth Detected Concentrations
Basin) !m') (m) (m) (mz; (m) (a) Exceeded?

116-B-II 118835.0 210.3 111.3 23406.0 6.1 Soil Radionuclides
Concrete "C 2.59(16) NO

®Co 4.39(10') NOV
"'Cs 8.30(]ff) NO
'nEu 2.83(10') NO
"'Eu 8.24(10') NO
mNi 5.10(10') NO
""Pu 7.66 NO
vnmoN 3.40(102) NO

SOSr 2.10(10') NO
mU 9 00 NO

Inor¢anics mo%ke

I Arsenic (e) YPSfhI^

{ Cadmium NOI l

Chromium VI VFc

I I I i Lead NO
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'i7
N

Waste Extent of Contamination Media/ Refined COPC Maximum Are Reduced

Site/Group Material Concentration Infiltration

(Retention Volume Length Width Area Depth Detected Concentrations

Basin) ( m') (m) (m) (m') (m) (a) Exceeded?

116-C-5 145210.0 (c) (c) 23805.0 6.1 Soil Radionuclides DCj/Q
Concrete .'Am 3.40(l0') NO

"C 2.59(l0') NO
®Co 1.95(10") NO
o`Cs 2.15(10') NO
16'Eu 5.75(10') NO
"'Eu 6.53(10') NO

'H 1.78(10') NO
vePu 9.40 NO
239"'0Pu 2.30(102) NO
a'Sr 7.70(10') NO

4.40 NO

Inoreanics me/ke

Barium 2.60(! Nt'

I Cadmium 8.40Q0-'1 NOI

Chromium VI 6.09(101) YES

Lead C 6d/IfV) Nn

Mercvey 4.30 NO

I00 B'C Bur,cd 302977.0 E533.^ ^ares caces caries Soil Radionuclide^ ^ pCi/c

Pipelines Steel ®Co 2.81(10') NO

Concrete °'Cs 1.11(l0') NO

Sludge 163Eu I.68(1(P1 NO

1°'Eu 3.41(10') NO

"'Eu 9.42(10') NO
eNi 6.18(10') NO

"'Pu 1.41(10') NO
".Pu 2.80(101) YES(d)
"Sr 2.04(10') NO

100 B/C Pipeline 1325.0 76.2 5.8 441.0 3.0 Soil Radionuclides pCi/e

Soil (Leak at Concrete 'Co 4.64(10') NO
Junction Box) ""'AOPu 1.00(10') NO

"Sr 1.36(10') NO

C
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Extent of Contamination Media/ Refined COPC Ma^umum Are Reduced
Waste Site/Group Material Conc®tration Infiltration

Volume Length Width Area Depth Detected Concentrations
(m') (m) (m) (m') (m) (a) Exceeded?

116-11-1 (Process Effluent 3001.0 112.2 13.1 1470.0 4.6 Soil Inoreanics me/ke
Disposal Trench) Chromium VI 3.30(10') YES

Manganese 8.39(10') NO

116-C-1 (Process Effluent 31441.0 169.8 326 5535.0 5.8 Soil Radionuclides oCU¢
Disposal Trench) Concrete "'Cs 1.18(10') NO

'nEu 6.63 NO
""'"0Pu 5.30 NO

Inor¢anies me/ke
Chromium VI (e) YES(ej

116 B 13 iSiudge Trench) 924.0 15.2 15.2 228 4.0 Sludge Radionuclides (b) NO(b)

"'Am (Inclusive)
"C

rr
®Co
IR^

°Ni
aepu

]>92WP,

' I ^Sc ^

nYfh
'fI
v.U

Inoreanics (b) YES(b)
Arsenic NO
Barium NO
Cadmium YES

Chromium VI NO
Mercury NO
Lead
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O

Waste Site/Group Extent of Contamination Media/ Refined COPC Maximum Are Reduced Infiltration

Material Concentradoa Detected Conceatradoas
Volume Length Width Area Depth (a) Exceeded?
(m') (m) (m) (m') (m)

116-1Y14 (Sludge Trench) 439.0 36.6 3.0 110.0 4.0 Sludge Radionuclides b NO(b)
U'Am (Inclusive)

"C
°fCs

"Co
aF,

'NEu

"Ni
xeP,

avNOpu

"Sr
IIFTh

Tritium
avU

I I Inoreanics b I YES(b)

Arsenic NO

Barium

( ( f ^ Chromium VI NO

Mercury Nl ^

Lead

1:5-B-4 (Prench Drain) 3 2 7^. (f) 1 2 (t) 1.1 27 Soil Radionuclides oCi/e

Steel "Co 2.68(1t?,` NO

"'Cs 2.08(10') NO

"`Eu 4.20(10') NO

j°'Eu 4.54(10') NO

""'0Pu 8.60 NO

116-B-12 (Scal Pit Crib) 0.0 0.0 0.0 0.0 0.0 NA None e NO(e)

116-B-5 Crib 1022.0 29.0 8.2 232.0 4.3 Soil Radionuclides DCi/e
Concrete "Eu 1.15(10') NO

'H 2.96(1(Y) NO

InorCanlcs m¢/ke
Barium 4.84(10') NO

Mercury 2.90 NO
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Waste
Site/Group

Extent of Contamination Media/
Material

Refined COPC Maximum
Concentration

Are Reduced
Infiitration

Volume Length Width Area Depth Detected Concentrations

(m') (m) (m) (m") (m) (a) Exceeded?

118-B-5 3297.0 varies varies 907.0 6.1 Misc. Radionuclides (h) NO(g)
Ball 3X Burial Solid Waste "C
Ground "'Cs

®Co

°Ni
9°Sr

'H

BIOrQaniCB

Cadmium

Lcad

Mercury

Or¢anics

no specific

constituents

identified, but 5%

if aolunie ia

assumed to be

I I ^ contaminated by

^ .....___ ^ I Organlac ^ ^
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In

Waste
Site/Group

Extent of Contamination Media/
Material

Refined COPC Maximum
Concentration

Are Reduced
Infiltration

Volume Length Width Area Depth Detected Concentrations

(m j (mj (mj (m3} (mj (a) Exceeded?

118-11-7 Burial 61.0 7.3 7.3 46 2.4 Misc. Radionuclides (h) NO(g)

Ground Solid °C

Waste MCs

®CO
tnE,

"Eu
mNi
°0Sr

'H

SnorCamca

Cadmium

Lead

Mercury

Oreanics

-no

specific

constituenls

( ^ ^ I identified, but 5%
ni..nA.mn:•^. . ^.^..._ .

assumed In be

contaminated by

I

organics
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W

Waste Extent of Contamination Media/ Refined COPC Maximum Are Reduced
Site/Group Material Concentration Infiltration

Volume Length Width Area Depth Detected Concentrations

(m') (mj (mj (ms) (m) (a) Exceeded?

118-B-10 Burial 1346.0 26.8 17.7 402 6.1 Misc. Radionuclides (h) NO(g)
Ground Solid IT

Waste Cs

®Co

1°4Eu
'mEu
ONi

9°Sr

'H

Inoreanics

Cadmium

Lead

Mercury

Orcanics

t I I -no specific

constituents

Identified,

I I

of volume is

assumed to be

contaminated by

organics

132-B-4 0 0 0 0 0 NA None NA NA
Filter Buildin¢

(D&D Facility)
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Waste Site/Group Extent of Contamination Media/
Material

Refined
COPC

Maximum
Concentration

Are Reduced
Infiltration

Volume Length Width Area Depth Detected Concentrations

(m') (m} (m} (mrj (m) (a) Exceeded?

132-B-5 0 0 0 0 0 NA None NA NA

Gas RecircWa[lon

Building (D&D Facility)

'r]

?

a Where concentration exceeds PRG.
b Based on retention basin group data.

c Contamination is defined by an additional 12.2 in (40 ft) radius beyond the retention basin walls

d Data is from pipeline sludge. Although the in situ PRG are exceeded, impact to groundwater is expected to be negligible due

to containment of the material by the pipe.

e Based on Process Document group data.

f 1.2 m(4 ft) is the diameter of the french drain

g Assumed to meet in situ PRG.
.h No Glla.n.ntatlve dat3 :S aValLyhln, i pnW(itn°nrg g. __.... _, n>ri frnn; Miiler and W_hlnn I997

PA(; - n.rlimin3^o •PmPdiatinn onalo_... r.__..... . .__...___•°.._.

COPC = contaminants of potential concern

NA = not applicable
Dimensions = Contaminated volume dimensions from Appendix A.

D&D = decontaminanon and decomnussiontng
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3.0 RESULTS OF THE PLUG-IN APPROACH

This Section describes how the analysis of remedial alternatives for the waste site
groups in the Process Document is used in lieu of doing independent analyses for the
individual waste sites. The waste sites in the 100 Area source Operable Units were
categorized into ten waste site groups , then several remedial alternatives for cleaning up
each of the waste site groups were evaluated (see Sections 3.0, 4.0, and 5.0 of the Process
Document). To implement the "plug-in" approach, the first step is to identify which waste
site group an individual waste site appears to belong to. This is accomplished by comparing
the profiles of the individual waste sites presented in Table 2-13 of this FFS to the waste site
group descriptions and group profiles given in Section 3.1 and Table 3-1 of the Process
Document. The results of this process for the 100-BC-1 Operable Unit are:

Individual Waste Site (100-B ! - D Waste Site Group
116-B-11 Retention Basin
116-C-5 Retention Basin
100 B/C Buried Pipelines Buried Pipelines
100 B/C Pipeline Soil Buried Pipelines
116-B-1 Process Effluent Trench
116-C-1 Process Effluent Trench
116-B-13 Sludge Trench
116-B-14 Sludge Trench
116-B-4 French Drain
116-B-12 Seal Pit Crib
116-B-5 Special Crib
118-B-5 Burial Ground
118-B-7 Burial Ground
118-B-10 Burial Ground
132-B-5 D & D Facility
132-B-4 D & D Facility

The next step in the process is to determine if the individual waste site characteristics
meet the applicability criteria for the remedial alternatives for that waste site group (see
Table 4-2 in the Process Document). If the individual waste site characteristics match the
group profile and the applicability criteria completely. there are no deviations from the
analysis in the Process Document. In this case the analysis of alternatives in the Process
Document is adequate for the individual waste site, and the individual waste site plugs into
the existing alternatives analysis in the Process Document. If there are deviations, then
further analyses of that waste site are conducted in Sections 4.0, 5.0, and 6.0 of this
Appendix.

3.1 EXAMPLE OF THE PLUG-IN APPROACH

Implementing the plug-in approach for the 116-B-1 waste site is presented here as an
example to clarify the process. The process steps are described in Section 1.4 of the Process
Document, and the example below illustrates steps 5 and 6 described in that Section. First,
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the 116-B-1 waste site is identified as a process effluent trench. Table 2.2 indicates that the

site received highly contaminated cooling water effluent diverted from the retention basins

and that the site is an unlined trench. Site 116-B-1, therefore, belongs in the process effluent

trench group.

The alternative applicability criteria are evaluated below based on the description and

profile developed for waste site 116-B-1 in section 2.0.

No Action - There is data indicating that there is contamination present at the site which

warrants an interim action. Therefore, no action is not an appropriate alternative.

Institutional Controls - Refined COPC are identified for waste site 116-B-1 on Table 2-6
indicating there are contaminants present which exceed preliminary remediation goals.
Therefore, institutional controls will not effectively address contaminants at the site.

Containment - Table 2-13 indicates that waste site 116-B-1 contains contaminants which

exceed infiltration concentrations. 'Therefore, containment is not applicable at this site.

Removal/Disposal - Contaminants exceed preliminary remediation goals; therefore, this
alternative may be applicable.

Insitu Treatment - Contaminants exceed preliminary remediation goals, and the contaminated

lens is <5.8 m (19 ft); therefore. insitu treatment may be applicable.

Removal/Treatment/Disposal - Contaminants exceed preliminary remediation goals;
therefore, this option may be applicable. The thermal desorption enhancement is not

necessary because there are no organic contaminants present at the site. Soil washing is the

most likely treatment method.

The next step is to compare the 116-B-1 waste site characteristics to the applicability
criteria for the remedial alternatives shown in Table 4-2 of the Process Document. The
analysis conducted in the Process Document determined that three remedial alternatives were
appropriate for process effluent trench group: removal/disposal, insitu treatment, and
removal/treatment/disposal.
The applicable remedial alternative for the 116-13-1 waste site are identical to those for the
effluent disposal trench group; therefore, the site completely plugs into the analyses for that

waste site group.

3.2 RESULTS OF THE PLUG-IN APPROACH

The characteristics and profiles of the 100-BC-1 individual waste sites were compared

to the applicability criteria for the remedial alternatives (as shown in Table 4-2 of the Process

Document), and the results of this evaluation are shown on Table 3-1. Retention basin

116-C-5 is characterized by organic contaminamds, a deviation; therefore, thermal desorption

was added as an enhancement to the removal/treatment/disposal remedial alternative.
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Table F3-i. Comparison of Waste Sites and Alternatives. (Page 1 of 2)

^ t .

Waste Site Group I3D-B-1 116B-11 116-C-5 Bldtt® 116-B-1
132-B-5 Retention RUention ^P8' Process
D&.D Basin Basin U^ Effluent

Pipenno
•Facility Trench

Altemative Applicability Criteria and Enhancemeots Are Applicability Criteria and Euhancements Met?

No Action

SS-1 Criterion: ^Yes No No No No
SW-2 • Has site been effectively addrcssed in the past?

Institutional Controls

SS-2 Criterion: Yes No No No No
SW-2 • ConUminants < PRG

Containment

SS-3 Criteria: Ni Yes Yes Yes Yes

SW-3 • Contaminants > PRG

• Contaminants < reduced infiltration concentcations Ni: No No Yes No

Rcmoval/Disposal

-

SS-4

I

Crilerion: Na

T

Yes Yes Yea Yes

SW-0 • Contamtnants > PRG

Situ Treatment

SS-8A Criteria: No Yes Yes NA Yes
• Contzminants > PRG

• Contamination < 5.8 in in depth NA No No NA Yes

SS-811 Criteria: NA NA NA Yes NA
• Contzminants > PRG

• Contaminants < reduced infiltration concentrations NA NA NA Yes NA

SW-7 C[iteria: NA NA NA NA NA
• Contaminants > PRG

• Contaminants < reduced infiltration concentrations NA NA NA NA NA

Removal/Treatment/Disposal

S5-10 Criterion: No Yes Yes Yes Yes

• Contaminants > PRG

Enhancements: NA No Yes(d) No No

• Organic contaminants (if yes. thermal desrnption

must be included in the treatment system)

• Percxntageofcontammatedvolumelessthan+wice 33% 33% 100% 100%

the PRG for cesium-137

SW-9 Criterion: NA NA NA NA NA
• Contaminants > PRG

EnhancemenC NA NA NA NA NA

• Organic contaminants
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Table F3-1. Comparison of Waste Sites and Alternatives. (Page 2 of 2)

Waste Site Group 116C-1 116-B4 116-8-12 116-8-5 118-8-5
A16 118-11-7

Process
[

y Seal Pit Spedal 118-8-10

Etflumt I>ecou/ Crib Crtb
TreocL FreocL Burial

]Yrem Ground

Alternative

I

AppBcabBity Criteria and Are Appticability Criteria aud Euhancemmts Met?

Eoheucem®ts

No Action

SS-1 Criterion: Nn No No Yes No No

SW-2 • Has site been effeclively addressed

in the past?

-

Institutional Controls

SS-2 Criterion: ^ No No No No No No

SW-2 • Contaminants < PRG

-_

Containment

SS-3 Criteria: Yes Yes Yes NA Yes Yes

SW-3 • Contaminants > PRG

• Contaminants < reduced infiltration No No Yes NA Yes Yes

concentrations

Removal/Disposal

SS-4 Criterion:

_T

Yes Yes Yes NA Yes Yes

SW-4 • Contaminants > PRG
-

In SiW Trcaunent

SS-8A Criteria: Yes Yes Yes NA Yes NA

• Contaminants > PRG

• Contamination < 5.8 m( 19 ft) in Yes Yes Yes NA Yes NA

depth

SS-8B Criteria: NA NA NA NA NA NA

• Contanunants > PRG

• Contaminants < reduced infiltration NA NA NA NA NA NA

concentrations

SW-7 Criteria: NA NA NA NA NA Yes

• Contaminants > PRG
• Contaminants < reduced infiltration NA NA NA NA NA Yes

concentrations

RemovallTreatmeut/Disposal

SS-10 Criterion: Yes Yes Yes NA Yes NA

• Contaminants > PRG

Enhancements: No No No NA No NA

• Organic contaminants (if yes,

thermal desorption must be included in

the treatment system)

• Percentageofcontaminatedvolume 0% 67% 67% NA 100% NA

< twice the PRG for "'Cs

SW-9 Criterion: NA NA NA NA NA Yes

• Contaminants > PRG

Enhancement: NA NA NA NA NA Yes

• Organic contaminants

NA - Not Applicable d -devtauon tmm waste group rxij- rrennunary rcemeuiauon vueIs "cwn

'Includes all buried pipelines and leak at junction box.
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4.0 ALTERNATIVE DEVELOPMENT

This section identifies sites in the 100-B47-1 Operable Unit that completely match
("plug in") with their corresponding waste site groups in the Process Document. It also
identifies those sites that don't match.

Sites that match completely plug directly into the the analysis of alternatives for the
waste site group conducted in the Process Document (see Section 1.4, step 6a). Sites that
meet this requirement include 116-B-11, buried pipelines, 116-B-1, 116-C-1, 116-B-13,
116-B-14, 116-B-4, 116-B-12, 118-B-5, 188-B-7, 118-B-10, 132-B-4, and 132-B-5. The
116-B-5 waste site is considered a special crib due to its unique waste stream. Because the
special crib category contains sites associated with unique projects or facilities, they must be
addressed individually, and no group profile is developed. However, in the case of waste
site 116-B-5, it is apparent that the alternatives are consistent with the dummy
decontamination crib/french drain group.

Sites that do not plug in directly (Proces, Document, Section 1.4, Step 6b) can be
divided into two groups. The first group includes sites that require enhancements to an
alternative or an inclusion, or dismisal of an alternative as originally proposed. The site that
meets this requirement and applicable deviation is 116-C-5 retention basin waste site. The
116-C-5 waste site requires thermal desorption as an enhancement option to the
RemovaL"Treatment/Disposal Alternative; therefore, additional development of the technology
and alternative are not required because the Process I)ocument incorporates the appropriate
enhancements in section 1.4

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

F4 1



DOE/RL-94-61
Rev. 0

F4-2



DOE/R1.-94-6l
Rev. 0 i...^

5.0 DETAILED ANALYSIS OF ALTERNATIVES

This section evaluates the advantages and disadvantages of implementing the remedial
alternatives applicable to the individual waste sites within the 100-BC-1 Operable Unit. In
the detailed analysis, each alternative is assessed against the evaluation criteria described in
Section 5.1 of the Process Document. The detailed analysis provides a basis to compare the
alternatives and to support a subsequent evaluation of the alternatives made by the decision
makers in the remedy selection process.

This analysis for the sites within 100-BC-1 Operable Unit is presented in the

following manner:

• The detailed analyses for waste sites that do not deviate from the waste site

groups are referenced to the group discussion presented in the Process
Document (see Table F5-1).

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

Based on the comparison presented in Table F3-1, most of the individual waste sites

within 100-BC-1 Operable Unit plug into the waste site group alternatives; therefore, the

detailed analysis for these individual waste sites can be referenced to the Process Document.

These individual waste sites include 116-B-11, pipelines, 116-B-1, 116-C-1, 116-B-13,
116-B-14, 116-B-4, 116-B-12, 118-B-5, 118-B-7, 118-B-10, 132-B-4, and 132-B-5. The
116-B-5 waste site is considered a special crib because of its unique waste stream. Because

the special crib category contains sites associated with unique projects or facilities, they must

be addressed individually, and no group profile is developed. However, in the case of waste

site 116-B-5, based on the evaluation in Table 1`3-1, it is apparent that the detailed analysis

for the dummy decontamination crib/french drain group can be assumed for this site.

5.1 S[TE-SPECIFIC COMMON EVALUATION CONSIDERATIONS

This section evaluates the alternatives that deviate from the Process Document for the

116-C-5 retention basin site against the NEPA evaluation criteria. Alternatives SS-4 and

SS-10 are applicable to this site. Alternative SS-10 deviates from the waste site group

analysis in that thermal desorption is included as an enhancement. to the treatment process.

Alternative SS-10, which includes thermal desorption, would impact transportation.

This alternative would require the transport of equipment, contaminated and solid waste, and

clean fill by truck onsite. The commuter traffic flow for this alternative would be considered

an impact in the 100 Area.

The thermal desorption included in this alternative may impact air quality. Organics

present at waste site 116-C-5 may be emitted during the thermal desorption process.
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However, mitigative measures would be employed as needed to ensure that these potential
short-term impacts on air quality are minor and acceptable.

Excavation, thermal desorption, and disposal of ihe contaminated soil from the
116-C-5 retention basin would not impact ecological resources. In fact, revegetation and
restoration efforts would, in the long-term, benefit natural resources.

The potential of this alternative for disturbing cultural resources is considered high.
Actions to mitigate adverse impacts on significant cultural resources would have to be taken
before implementing this alternative.

The socioeconomic impact of this alternative would be insignificant. The number of
employees involved and the income gained would be insignificant when compared with the
total Tri-Cities area employment. Workers would likely come from the regional labor force.
Consistent with overall employment, income, and population impact effects on housing would
be insignificant.

This alternative would create minor shori-term impacts to noise and visual resources
during the treatment process. Noise mitigation would be provided should noise levels
become a problem. In an effort to mitigate potential impacts to visual resources, dust
controls and backfilling with clean soil then contouring and revegetating would be
implemented when needed.

Resources, such as federal funds, imported soil and rock for soil cover, and
consumables such as fuel, electricity, chemicals, and personal protective equipment would be
irreversibly committed.

The indirect impact of this alternative would be an enhancement of the natural
resources through revegetation. This alternative could add to the cumulative impact on
transportation and cultural, noise and visual resources from Hanford Site remediation.

As stated in the Process Document, this alternative may comply with Executive Order
12898, Environmental Justice. Excavation always poses the risk of unearthing Native
American burials. This risk of an adverse impact on Native American cultural resources
may be disproportionately large compared to other segments of the population. This
alternative would protect groups of the population with higher fish consumption patterns than
the general population from contamination at the 116-C-5 retention basins.

5.2 DETAII.ED ANALYSIS

This section evaluates the alternatives that deviate from the Process Document for the
116-C-5 retention basin site against the Comprehensive Environmental Response,
Compensation, and Liability Act of 1980 (CERCLA) evaluation criteria. Alternatives SS-4
and SS-10 are applicable to this site. However, only Alternative SS-10 deviates from the
Process Document, and therefore, will be evaluated.
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5.2.1 Overall Protection of Human Health and the Environment

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

5.2.2 Compliance with ARAR

Chemical-specific ARAR for alternative SS-10 will be met by desorption of organic
compounds from the soil. Location-specific ARARs can be met through proper planning and
scheduling. Action-specific ARARs are met through appropriate design and operation.

5.2.3 Long-term Effectiveness and Permanence

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

5.2.4 Reduction of Toxicity, Mobility, or Volume

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

5.2.5 Sbort-term Effectiveness

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

5.2.6 Implementability

No difficulties are anticipated with the implementation of thermal desorption despite

the absence of site-specific treatability study data. An influent soil particle size limitation of

6 cm (2 in.) exists. It is very unlikely that technical problems will lead to schedule delays.
All necessary equipment and specialists are readily available and adjustments to alternative
SS-10 are easily accomplished as thermal desorption will be an off-line process. Because of
removal, postclosure monitoring will not be required.
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- - - - _
\Nlite.Slte and A.,Ilelattd Group

.Clternati.es

,

^ies lncludedechnoln 116-B-1L

eten[ion Basin

116-C-5

elen[iuu Bmin

100 B^C

Buried Pipel

116-B-f & 116-C-1

Pro<es Ftfluent

renches

116 B l3 &

1 16-B-11

ludge Trenches

'll6-n<h
DBr-i1

n
F&rc116

B- -> Special

C[ih

lltl-B-5,113-BJ,

I18-B-10

Burial Grouods

13_-B-^ & 13_-B-S

emohched

Facility

116-B-12

it CribSeal

s^JAi^ on SVA-l \INY P P

'.:z dttflcn..d Controls S5- Deed Res:nctioru - (
SCV-_ Grownd^caterMonito[in"

Con^ninent SS-3 ScaficeCVate[Contmis P P P
5\V-3 Barrer P P

Deed r.Thir::crs I P P P

GroundwaterIlcmiiOrin° P P P

ftar.ocal, Di_resal SS-d Removal P P P P P P
SP;-4 D^sVnul P P P P P p P

.^,:T2:,anent 55-^=. PLu^_celVate:Co.:.ale ^_ P P P

InSitu Vitr,ficatian P P P

Gmrmdwnte[manittPn^ P ^ P

. .

P P

:::
B[ [' I

-. ___

Suf.aceAa;erControl,
.__.

vteu l^e^Cl:^1o1 v ^

SN-P

Groundo^,lerNtoo=toerg P

L4namicCor..oa<ton_ _- ._._

Dd'T' [ ^

_

.- _

I. C 1.,d1 lt ^1 -

i .Jeed 22 tr!^or, I I P

P P P- P
1

_^ Th anzl De.=amec^ 110

S>dCb'ashin^ P ^ P P P P P

Disoasal P P P P P P

^'^ 51V'-9 Remosal P

Thec[nai Desorocon

Com.oac_oc
P

ERDF Di<posal I P I

\ot=• "16-B--! F:enchDrainandl'6B-Pzrein"tiE.c^.alGibCm.t,r."vhme^i^...^^.;e^^.e^^.^^.e;,, h^Dnnsc.L_^nC^bEen:hUra^nGmc?.

L° - Indicates the detailed analysis ,vhSch is provided in the Proce.-i, Documne-it

0- Lndicates the detailed anals-sis which is prosided in the operable unit-s;oci.-;c repo[t

blank - Te.hnology does not apply to this Waste Site

ERDF - Emironmental Restoratlon Disposal Fao:it:

* includes pipelines and ieak at uncCon'oox.

^q . ,^.. -. ...-

-l
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Containment Removal/Disposal In Situ Treatment Removal/Treatment/Diaposal

Site
Capital O&M

Present
Wo^ Capital O&M

Present
Worth Cajpital O&M

Present
Worth Capital O&M Present Worth

100-BC-1 OPERABLE UNIT

116-B-IIRetentionBasin $5.05E+07 SO.OOE+00 $4.81E+07 $5.16E+07 $7.69E+06 $5.55E+t77

116-C-5Reten6onBasin $5.90E+07 $0.00E+00 $5.62E+07 $6.87E+07 $1.19E+07 57.52E+0

116-B-13 Sludge Trench f8.65E+05 $O.OOE+00 $8.26E+05 S1.71E+06 $9.37E+05 $2.58E+06 51.29E+06 $1.I4E+05 $1.35E+06

116-B-14 Sludge Trench $7.53E+05 $O.00E+00 $7.20+05 $1.39E+06 $6.13E+05 $1.91E+06 $1.18E+06 $7.83E+04 $1.20E+06

116-B-1 Process Effluent Trench $3.13E+06 $0.00E+00 $2.99E+06 $6.59E+06 54.33E+06 $1.04E+07 $3.43E+06 $5.85E+05 $3.83E+06

116-C-1ProcessEflluentTrench S1-65E+07 $0.00E+00 $1.57E+07 $3.39E+07 $2.77E+07 $5.48E+07 $1.73E+07 $1.45E+06 $1.79E+07

116-B-5Crib $7.05E+05 $2.68E+05 $8.23E+05 $1.13E+06 $0.00E+00 51.08E+06 52.19E+06 51.24E+06 $3.28E+06 $1.50E+06 S1.68E+05 $1.60E+06

116-13-4Frenchl)ratn S4.0IE+05 $I.LSE+US 54.54E+05 S2.956+U5 SQU0E+UO 32.83E+U5 $6.32E+U5 SL13E+U5 S7.uE+U5 S/.21E+U5 SI.I4E+u4 57.07E+05

116-B-1 ^_ Scal Pit Crib Institutional Controls proposed at site

100 B'C PIPELiNES $4.70E+07 $2.18E+07 55.46E+07 $3.61E+07 $0.00E+00 $3.29E+07 $7.04E+06 $3.SSE+06 $8.87E+06 $3.81E+07 $5.78E+06 $4.00E+07

i18-B s Bunat Ground Sl 14E+06 $4 75E+05 Si 35E+0ti Sl 88E+06 $0 UoE+UO $1 79E+06 S1 34E+06 SS 30E+U5 $1 57E+06 $2.OOE+06 $1.00E+05 $2.01E+06

I18-B i Burial Ground $S 16E+05 51.80E+05 SS 94E+05 S2 31E+05 SO 00E+00 $2 22E+05 SS 99E+05 S1.95E+05 Sb 82E+05 S7 47E+05 SL48E+04 S7.38E+05

_ _ .. . . .
n n.. tl_.1_. a._L'ne . jn.^4},wiS ^..n.. j2.. J

.._.. ... ..
$•rr ^ n_py o

.
$-'^-=°'_.

. _
J!O[.w^i 'r.w^n

.
Q: "v'r^G

__--.
1[• J.._ C. __

.
J`.itC!(iV - _91.17trL'C

r132 -B 4 D&D Facili!y No interim action proposed at site

1 i 12&5 D&D Pap-lily No inlerim aaoon propoyed at site

NOTES:

• Costs are in millions of dollars

O&M - Operation and Maintenance

• NA - Not Applicable to the Waste Site (see FFS Report)

• Costs presented are based on a different exposure scenario than the selected scenario, but the relative differences between alternatives is similar (aee FFS Report for detailed cost analysis).

• Costs presented are preliminary, and are presented for comparison purposes only. It is expected that actual costs will be significantly lower.
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Containment Removal/Disposal In Situ Treatment Removal/Treatment/Disposal

Site Duration

ur)

Duration

(yr)

Duration

(yr)

Duration

(yr)

100-BC-1 OPERABLE UNTT

116-B-I l Retention Basin 0.7 1.5

116-C-5 Retention Basin 0.7 1.7

11 6-B-1 3 Sludge Trench ^.1 Q2 0-1

116rB-14 Sludge Trench 0.1 0.2 0.1

! 16-B1 Process Effluent Trench n! "? 02

116-C-I Process Effluent Trench 0.5 3.8 0.6

- Crit .,.. _.. ..._ ...

116-B-0 French Drain 0.1 0.1 0.1 0.1

116-8-12 Seal Pit Crib Institutional Controls proposed at site

100 B/C PIPELINES 2.4 2.4 0.2 2.5

118-8-5 Burial Ground 0.1 0.1 0.1 0.1

118-8-7 Burial Ground 0.1 0.1 0.1 0.1

118-B-10BuriatGround 0.1 0.1 0.2 0.1

132-8-4 D&D Facility No interim action proposed at site

132-8-5 D&D Facility No interim action proposed at site

Blank Cell = Not Applicable
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6.0 COMPARATI4T ANALYSIS

This section presents the comparative analysis of Remedial Alternatives that involves
evaluation of the relative performance of each alternative compared to the evaluation criteria
presented in Section 6.0 of the Process Document. This comparison identifies the advantages
and disadvantages of each alternative so that key trade-offs can be identified.

Following the methodology of the Process Document, the comparative analysis of the

100-BC-1 alternatives is presented in quantitative format (Tables F6-1 through F6-6). The

tables present the alternatives applicable to each waste site and a comparison of the

differences between each alternative. The comparison includes identifying the relative rank
of the alternative (relative to other applicable alternatives) along with the cost'. The
preferred alternative is the alternative that ranks the highest overall for each waste site.

Institutional controls are identified as the only applicable alternative for the 116-B-12

seal pit crib (see Section 5.0 of this document and the Process Document). Because there are

no other silternatives to compare against, the site is not included in the comparative analysis.

Likewise, the Process Document identifies no action for the D&D group, such as 132-B-4

and 132-13-5. Thus, these sites are also not presented in the following tables.

6.1 QUANTITATIVE COMPARISON OF REMEDIAL ALTERNATIVES

6.1.1 Retention Basins

The Process Document comparative analysis for retention basins ranked

Removal/Disposal ahead of Removal/Treatment/Disposai as potential Remedial Alternatives.

When site-specific costs associated with 116-C-5 and 116-B-11 were applied to the

comparative analysis in accordance with Table 6-3 of the Process Document,

Removal/Disposal still ranked ahead of Removal/Treatment/Disposal. Costs associated with

the 116-B-11 resulted in a one-point increase in the total ranking for the

Removal/Treatment/Disposal Alternative.

The 116-C-5 retention basin contains pentachlorophenol that will be treated using

thermal desorption. The addition of thermal desorption to the treatment process increases the

score for the Reduction in Toxicity, Mobility, and Volume through treatment by one point.

The additional process slightly reduces the short-term effectiveness, implementability, and

cost categories. This reduction is so slight that a reduction in the score originally given to

these categories is not warranted. The results of the comparative analysis for the 116-C-5

and 116-13-11 retention basins are shown in Tables F6-1 and F6-2, respectively.

'Estimates of durations for each alternative art presented in Section 5.0, Table F5-3.

F6- I
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6.1.2 Process Effluent Trenches

The Process Document comparative analysis for process effluent trenches ranked the

Remedial Alternatives as follows: Removal/Disposal, Removal/Treatment/Disposal, and In

Situ Vitrification. When site-specific costs associated with the 116-C-1 and 116-B-1 process

effluent trenches were applied to the comparative analyses in accordance with Table 6-3 of

the Process Document, there was no change to the relative ranking of the alternatives.

However, the total rank of the Removal/Treatment/Disposal Alternative was reduced by one

point. The results are shown in Tables F6-3 and F6-4.

6.1.3 Sludge Trenches

The Process Document comparative analysis for sludge trenches ranked the Remedial
Alternatives as follows: Removal/Disposal, Removal/Treatment/Disposal, and In Situ
Vitrification. When site-specific costs associated with the 116-B-13 and 116-B-14 sludge
trenches were applied to the comparative analysis in accordance with Table 6-3 of the
Process Document, there was no change to the relative rankings of the alternatives.

The cost rank of the Removal/Treatment/Disposal Alternative for 116-13-13 was

reduced one point, as was the total rank of the alternative. The cost rank of the
Removal/i'reatment/Disposal Alternative for 116-B-14 was reduced one point and the cost
rank of the In Situ Vitrification Alternative was increased one point. The results are shown

in Tables F6-5 and 176-6.

6.1.4 Dummy Decontamination Cribs and ftench Drains

The Process Document comparative analysis for dummy decontamination cribs and
French drains ranked the Remedial Alternatives as follows: Removal/Disposal,
Removal/treatment/Disposal, In Situ Vitrification, and Containment. Site-specific costs
associated with the 116-13-4 French drain applied to the comparative analysis in accordance

with Table 6-3 of the Process Document changed the relative rankings as follows:
Removal/Disposal, Removal/Treatment/Disposal, Containment, and In Situ Vitrification.

The change in ranking was because of the relatively low cost of the Containment Remedial
Alternative for 116-13-4.

The 116-B-5 special crib is in the same facility group as the 116-13-4 French drain.

Applying the 116-B-5 costs to the comparative analysis in accordance with Table 6-3 of the

Process Document resulted in the following ranking: Removal/Disposal, Removal/

Treatment/Disposal, Containment, and In Situ Vitrification. The total scores of all but the In

Situ Vitrification were very close. The results for 116-B-4 and 116-13-5 are shown in

Tables F6-7 and F6-8.

6.1.5 Pipelines

The Process Document comparative analysis for pipelines ranked the Remedial

Alternatives as follows: Removal/Treatment/Disposal, Removal/Disposal, In Situ Grouting,

and Containment. When the 100 B/C specific costs were applied to the comparative analysis

F6-?



DOE/RL-94-61
Rev. 0

in accordance with Table 6-3 of the Process Document, the Removal/Disposal Alternative

ranked one point ahead of Removal/Treatment/Disposal with In Situ Grouting third and

Containment a distant fourth. The results are shown in Table F6-9.

6.1.6 Burial Grounds

The Process Document comparative analysis of Remedial Alternatives for burial

grounds ranks the alternatives as follows: Removal/Disposal, Removal/Treatment/Disposal,

Containment, and In Situ Compaction. When site-specific costs were applied to the

comparative analysis in accordance with Table 6-3 of the Process Document, the relative

rankings were not changed for the 118-B-7 and I 18-B-10 burial grounds. However, the

rankings of Remedial Alternatives for the 118-B-5 burial ground were changed to the

following: Containment, Removal/Disposal, Removal/Treatment/Disposal, and In Situ

Compaction. The results are shown in Tables F6-10, F6-11, and F6-12.

F6- 3
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Table F6-1. Quantitative Comparison of Evaluation Criteria
for 116-C-5 Retention Basin.

Remedial Alternatives

CERCLA Evaluation
Criteria

Removal/Disposal Removal/Treatment/Disposal

Weight Score Rank(') Weight Score Rank(')

Long-term Effectiveness 1.00 7.00 7.00 1.00 9.00 9.00

Reduction of Mobility
or Volume

0.50 4.110 2.00 0.50 6.00 3.0

Short-term Effectiveness 0.50 6.00 3.00 0.50 3.00 1.50

Implementability 1.00 9.00 9.00 1.00 5.00 5.00

Cost 1.00 10.00 10.00 1.00 9.00 9.00

Total Rank(") 31.0 27.0

(°)Rank = weight x score
(')I'otal Rank = sum of individual rankings

Table F6-2. Quantitative Comparison of Evaluation Criteria
for 116-B-11 Retention Basin.

Remedial Alternatives
CERCLA Evaluation

Criteria
Removal/Disposal Removal/Treatment/Disposal

Weight Score Rank* Weight Score Rank(°)

Long-term Effectiveness 1.00 7.00 7.00 1.00 9.00 9.00

Reduction of Mobility
or Volume

0.50 4.00 2.00 0.50 5.00 2.5

Short-term Effectiveness 0.50 6.00 3.00 0.50 3.00 1.50

Implementability 1.00 9.00 9.00 1.00 5.00 5.00

Cost 1.00 1 0.00 10.00 1.00 8.00 9.00

Total Rankro) 31.0 27.0

(°)Rank = weight x score
(b)Total Rank = sum of individual rankings
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Table F6-3. Quantitative Comparison of Evaluation Criteria
for 116-C-1 Process Effluent Trench.

Remedial Alternatives

CERCLA
Removal/Disposal In Situ Vitrification Removal/Treatment/

Evaluation

- - D^^Criteria
Weight Score Rank'°' Weight Score Ratdt") Weight Score Rankt°'

Long-term 1.00 7.00 7.00 1.(b 4.00 4.00 1.00 9.00 9.00
Effectiveness

Reduction of 0.50 3.00 1.5 0.50 7.00 3.5 0.50 5.00 2.5
Mobility or Volume

Short-term 0.50 7.00 3.50 0.50 7.00 3.50 0.50 3.00 1.50

Effectiveness

Implementability 1.00 7.00 7.00 1.00 200 2.00 1.00 5.00 5.00

Cost 1.00 10.00 10.00 L(0 3.0D 3.00 1.00 9.00 9.00

Total Ratdd"t 29.0 16.0 27.0

'°'Rank = weight x score
t"rCotal Rank = sum of individual rankings

Table F6-4. Quantitative Comparison of Evaluation Criteria
for 116-B-1 Process Effluent Trench.

Remedial Alternatives

CERCLA
Removal/Disposal In Situ Vitrification Removal/Treatment/

Evaluation Disposal
Criteria

Weight Score Rank' Weight Score Rank" Weight Score Rankt"

Long-term 1.00 7.00 7.00 1.00 4.00 4.00 1.00 9.00 9.00
Effectiveness

Reduction of 0.50 3.00 1.5 0.50 7.00 3.5 0.50 5.00 2.5

Mobility or Volume

Short-tem;t 0.50 7.00 3.50 0.1+0 7.00 3.50 0.50 3.00 1.50
Effectiveness

Implementability 1.00 7.00 7.00 1.t>D 2.00 2.00 1.00 5.00 5.00

Cost 1.00 10.00 10.00 1.00 3.00 3.00 1.00 9.00 8.00

Total Rank'°' 29.0 16.0 26.0

°)Rank = weight x score

rorTotai Rank = sum of individual ranldngs
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Table F6-5. Quantitative Comparison of Evaluation Criteria
for 116-B-13 Sludge Trench.

CERCLA
Remedial Alternatives

Evaluation

Criteria

RemovaUDisposal In Situ Vitrification Removal/Treatment/
Disposal

Weight Score Rank° Weight Score Rankl" Weight Score Rank"

Long-tenn
Effectiveness

1.00 7.00 7.00 1.00 4.00 4.00 1.00 9.00 9.00

Reduction of
Mobility or Volume

0.50 3.00 1.5 0.50 7.00 3.5 0.50 5.00 2.5

Short-term
Effectiveness

0.50 7.00 3.50 0.50 7.00 3.50 0.50 5.00 2.50

Implementability 1.00 7.00 7.00 100 3.00 3.00 1.00 5.00 5.00

Cost 1.00 10.00 10.00 1 00 3.00 3.00 1.00 6.00 6.00

Total Rankj°' 29.0 17.0 25.0

(')Rank = weight x score
(")Total Rank = sum of individual ranldngs

Table F6-6. Quantitative Comparison of Evaluation Criteria
for 116-B-14 Sludge Trench.

CERCLA
Remedial Alternatives

Evaluation

Criteria

Removal/Disposal In Situ Vitrification Removal/Treatment/
Disposal

Weight Score Rank"^ Weight Score Rank") Weight Score Rank("

Long-term
Effectiveness

1.00 7.00 7.00 1, 00 4.00 4.00 1.00 9.00 9.00

Reduction of

Mobility or Volume

0.50 3.00 1.5 0,50 7.00 3.5 0.50 5.00 2.5

Short-term
Effectiveness

0.50 7.00 3.50 0,50 7,00 3.50 0.50 5.00 2.50

Implementability 1.00 7.00 7.00 1.00 3,00 3.00 1.00 5.00 5.00

Cost 1.00 10.00 10.00 1 00 3.00 4.00 1.00 7.00 6.00

Total Rank(") 29.0 18.0 25.0

^"Rank = weight x score

^)Total Rank = sum of individual rankings
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Table F6-7. Quantitative Comparison of Evaluation Criteria.for 116-B-5 (Special Crib).

Remedfal Altervatives
CERCLA
Evafoabon

iC i
Containment RemovaUDisposal In Situ Vitrification Removal/Treement/Disposel

tet ar

Weight Some Rank"' Weight Score Ranl:° Weight Some Rank1° Weight Score Rank"'

Long-term 1.00 3.00 3.00 LOU 7.00 7.00 1.00 4.00 4.00 1.00 9.00 9.00

Effectiveness

Reduction of 0.50 2.00 1.0 0.50 3.00 1-5 0.50 7.00 3.5 0.50 5.00 2.50

Mobility or

Volume

Short-term 0.50 9.00 4.50 0.50 8.00 4.00 0.50 7.00 3.50 0.50 6.00 3.00

Effectiveness

Implementability 1.00 6.00 6.00 1.00 8.00 8.00 .00 3.00 3.00 1.00 6.00 6.00

Cost 10.00 1.00 10.0 L.00 10.00 8.00 .00 3.00 3.00 1.00 5.00 5.00

Total Rank°t 24.5 28.5 17.0 25.5

Score

"'Rank = weight x score

f07otal Rank = num of individual rankings

Table F6-8. Quantitative Comparison of Evaluation Criteria for 116-B-4 French Drains.

Remedial Alternatives
CERCLA
Evaluation

iC it
Coutafnment Removal/Disposal In Situ Vitrification Removal/Treatm®t/Disposal

er ar

Weight Score RanN° Weight Some Rank'^ Weight Score Rank" Weight Score Rank"'

Long-term 1.00 3.00 3.00 1.00 7.00 7.00 1.00 4.00 4.00 1.00 9.00 9.00

Effectiveness

Reduction of 0.50 2.00 1.0 0.50 3.00 1.5 0.50 7.00 3.5 0.50 5.00 2.50

Mobility or

Volume

Shori-term 0.50 9.00 4.50 0.50 8.00 4.00 0.50 7.00 3.50 0.50 6.00 3.00

Effectiveness

Implementability 1.00 6.00 6.00 1.00 8.00 8.00 1.00 3.00 3.00 1.00 6.00 6.00

Cost 1.00 6.00 fi.00 1.00 10.00 10.00 1.00 4.00 4.00 1.00 4.00 4.00

Tolal Ranka' 20.5 30.5 18.0 24.5

Score

1°Rank = weigh: x score

m'Total Rank = sum of individual rankings
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Table F6-9. Quantitative Comparison of Evaluation Criteria for 100 B/C Buried Pipelines:

CERCLA R®edul Altvnatives

Evaluation
Contsmm®t ReatovaUDisposal In Situ Groutiug R®oval/Treatm®t/Dispossal

Crileria

Weight Score Rank(° Weight Score Rank'u Weight Score Rank'° Weight Score Rank'^

Long-term 1.00 2.00 2.00 1.00 7.010 7.00 1.00 3.00 3.00 1.00 9.00 9.00
Effectiveness

Reduction of 0.50 1.00 0.50 0 50 3.00 1.50 0.50 2.00 1.0 0.50 5.00 2.5
Mobility or

Volume

Short-tem 0.50 7.00 3.50 0.50 6.011 3.00 0.50 6.00 3.00 0.50 4.00 2.00

Effectiveness

Implementability 1.00 3.00 3.00 1.00 7.00 7.00 1.00 2.00 2.00 1.00 5.00 5.00

1.00 2.00 2.00 1.00 3.00 3.00 1.00 10.00 10.00 1.00 2.00 2.00

L
11.0 21.5 19.0 20.5

'ORank = weight r score
"'Tota] Rank = sum of individual rankings

'Buried pipelines include both sludge and soil.

F6-S



DOE/RL-94 61
Rev. 0

Table F6-10. Quantitative Comparison of Evaluation Criteria for 118-B-10 Burial Ground.

CERCLA Remettial Alternatives

Evaluation
C iteria

Containm®t Rtmoval/Disposal In Situ Compaction RemovaVTreatm®t/Disposal
r

Weight Score Rank1° Weight Score Rank"' Weight Score Rank° Weight Score Rank"'

Long-term 1.00 3.00 3.00 1.00 7.00 7.00 1.00 4.00 4.00 1.00 9.00 9.00

Effectiveness

Reduction of 0.50 2.00 1.0 (.50 3.00 1 S 0.50 2.00 1.0 0.50 5.00 2.5

Mobility or

Volume

Short-term 0.50 9.00 4.50 0.50 3.00 1.50 0.50 7.00 3.50 0.50 2.00 1.00

EffeCtlvenesS

Implementability 1.00 5.00 5.00 1.00 5.00 5.00 1.00 4.00 4.00 1.00 3.00 3.00

Cost 1.00 9.00 9.00 1.00 10.00 10.00 1.00 8.00 8.00 1.00 7.00 7.00

Total Rank°t 22.5 25.0 20.5 22.5

Table F6-11. Quantitative Comparison of Evaluation Criteria for 118-B-7 Burial Ground.

CERCLA Rmtettisl Alternatives

Evaluation
Criteria

Conteinmmt Rtmoval/Ditposat In Situ Compaction Removal/Treatm®t/Disposal

Weight Score Rank"' Weight Score RanktO Weight Score Ran)OO Weight Score RznN"

Long-term 1.00 3.00 3.00 1.00 7.00 7.00 1.00 4.00 4.00 1.00 9.00 9.00

Effectiveness

Reduction of 0.50 2.00 L0 0.50 3.00 1.5 0.50 2.00 1.0 0.50 5.00 2.5

Mobility or

Volume

Short-term 0.50 9.00 4.50 0.50 3.00 1.50 0.50 7.00 3.50 0.50 2.00 1.00

Effectiveness

Implementability 1.00 5.00 5.00 .00 5.00 5.00 1.00 4.00 4.00 1.00 3.00 3.00

Cost 1.00 4.00 4.00
1.0(1

10.00 10.00 i.00 3.00 3.00 1.00 3.00 3.00

Total Ranko' 17.5 25.0 15.5 18.5

Table F6-12. Quantitative Comparison of Evaluation Criteria for 118-B-5 Burial Ground.

CERCLA Remedial Alternatives

Evaluation
C it ri

Contaiumtnt RemovaVDfsposal In Situ Compaction Removal/Treament/Disposal
r e a

Weight Score Ranlc Weight Score Rsnk1° Weight Score Rank'° Weight Score Rank'

Long-tetm 1.00 3.00 3.00 1.00 7.00 7.00 .00 4.00 4.00 1.00 9.00 9.00

Effectiveness

Reduction of 0.50 2.00 1.0 0.50 3.00 1.5 0.50 2.00 1.0 0.50 5.00 2.5

Mobility or

Volume

Short-tetm 0.50 9.00 4.50 (150 3.00 1.5(1 0.50 7.00 3.50 0.50 2.00 1.00

Effectiveness

Implementability 1.00 5.00 5.00 1.00 5.00 5.00 1.00 4.00 4.00 1.00 3.00 3.00

Cosl 1.00 10.00 10.00 1.00 8.00 8.00 1.00 9.00 9.00 1.00 7.00 7.00

Total Ranlr6) 23.5 23.0 2 L 5 22.5

t•'Renk = weight x score

mTotal Rank =.um of individual rankings
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7.0 COMPARATIVE ANALYSIS FOR NEW REMEDIATION CON

As discussed in the Introduction of this Appendix, the detailed and comparative

analyses performed in Sections 5.0 and 6.0 of the Process Document and this FFS Appendix

were based on meeting human health risk-based goals assuming occasional use of the land

and soil remediation to support frequent use of groundwater. This scenario is referred to as

the baseline scenario. Based on the recent Tri-Party Agreement decision to use Washington's

MTCA B regulations and EPA's proposed 15 mrem/yr radiation exposure criteria to establish

soil remediation goals, an assessment was conducted to see how this change in cleanup goals

effects the analysis of alternatives. The revised frequent use scenario (MTCA B/15 mrem/yr),

discussed in the Sensitivity Analysis (Appendix D, Attachment 6), indicates that the revised

frequent use scenario imposes two significant changes on the comparative analysis of

alternatives. These are:

1. The In Situ and Containment Alternatives are no longer appropriate for interim

actions at the 100 Areas because these alternatives leave wastes at the site and

thereby preclude several potential future uses. Interim actions, based on the

recent Triparty decision, should be consistent with both frequent and

occasional use of the land.

2. The revised frequent use scenario potentially requires less excavation than the

baseline scenario. Therefore, the costs of the Removal/Disposal and

Removal/Treatment/Disposal alternatives are reduced 32 and 30%,

respectively, as compared to the baseline scenario. The baseline scenario costs

are presented in Appendix B of the Process Document, and the costs and

volumes for the revised frequent use scenario are presented in the Sensitivity

Analysis (Appendix D).

With the elimination of the Containment and In Situ Treatment alternatives, the

Removal/Disposal and Removal/Treatment/Disposal Alternatives become the two principal

remedial alternatives. The change from the baseline scenario to the revised frequent use

scenario influences these two alternatives in similar ways. Therefore, there is very little

effect on the key discriminators used for the comparative analysis. This means that the

comparative analysis of these two alternatives under the baseline scenario changes only

slightly following the switch to the revised frequent use scenario. The next two subsections

evaluate how the revised frequent use scenario changes the results of the original analysis of

alternatives. The evaluation is based on information presented in Appendix D, the Process

Document, and earlier sections of this FFS Appendix.

7.1 INFLUENCE OF THE REVISED FREQUENT USE CLEANUP GOALS ON

THE 100-BC-1 FFS

The development of the remedial alternatives in the I(10 Area Feasibility Study

Phases 1 and 2 (DOE-RL 1993a) and the Process Document are not influenced by the change

in cleanup goals, so the number and types of remedial alternatives stay the same. Likewise,
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the plug-in approach is still directly for either the baseline or the revised
frequent-use scenarios.

The detailed analysis of the Removal/Disposal and Removal/Treatment/Disposal alternatives
in-the Process-TJooutuent (Section 5.0) is iniruenced only slightly by the change in cleanup
goals (less excavation is required by the revised frequent use scenario); therefore, there is no
change in the assessment of these alternatives with regards to the CERCLA evaluation
criteria and NEPA issues. The potential adverse effects of the Removal/Disposal and
Removal/Treatment/Disposal alternatives on workers, future site uses, and the environment
are also much the same under the revised frequent use scenario as they are under the baseline
scenario. Therefore, the detailed analysis of alternatives in the Process Document and this
100-BC-1 FFS Appendix remain valid.

The comparative analysis in Section 6.0 of this FFS Appendix (see Tables F6-1 through
F6-12) requires changes because: I) the In Situ and Containment alternatives drop out and,
2) the ranking based on costs must be recalculated. In most cases the recalculation of costs
did not change the relative ranking of the alternatives. That is, the alternative with the
highest total rank under the baseline scenario also generally received the highest rank under
the revised frequent use scenario. The following subsection describes how the results of the
comparative analysis change, in comparison to the results in Section 6.0 of the Process
Document and this FFS Appendix, due to the change in the cleanup goals.

7.2 REVISED FREQUENT USE SCENARIO QUANTITATIVE COMPARISON OF
REMEDIAL ALTERNATIVES

7.2.1 116-C-5 and 116-B-11 Retention Basinsc

The Removal/Disposal and Removal/Treatment/Disposal Alternatives are the only
alternatives applicable to these retention basins. The scoring and ranking as applied in the
Process I)ocument and in this FFS Appendix are still valid, except for costs. The cost
reduction of 32 and 30% for Removal/Disposal and Removal/Treatment/Disposal,
respectively, changes the score of the 116-C-5 cost category to 10 and 7, respectively. The
reduction in excavation does not change the relative advantages and disadvantages of the
alternatives. The comparative analysis tables, based on the new remediation concept for
116-C-5, are given in Table F7-1 and for 116-B-11 are given in Table F7-2.

7.2.2 116-C-1 and 116-B-1 Process Effluent Trenches

With the elimination of ISV as an alternative for the 116-C-1 and 116-B-1 process
effluent trenches, now only the Removal/Disposal and Removal/Treatment/Disposal
Alternatives are applicable to these waste sites. The scoring and ranking as applied in the
Process Document and Section 6.0 of this FFS, are still valid except for cost. The cost
reduction of 32 and 30% for Removal/Disposal and Removal/Treatment/Disposal,
respectively, resulted in no changes to the score of the cost category. The results are
provided in Tables F7-3 and F7-4.
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7.2.3 116-B-13 and 116-B-14 Sludge Trenches-

With the elimination of ISV, the l 16-B-1:3 and ! 16-B-14 sludge trenches were

evaluated only for Removal/Disposal and Removal/Treatment/Disposal. The scoring and

ranking, as applied in the Process Document and Section 6.0 of this FFS, are still valid.

The cost reduction factors discussed above resulted in no changes to the score of the cost

category. The overall ranking of alternatives is provided in Tables F7-5 and F7-6.

7.2.4 116-B-4 FYrench Drain

With the elimination of the ISV and Containment Alternatives, the Removal/Disposal

and Removal/Treatment/Disposal Alternatives are the only alternatives applicable to the

116-B-4 French Drain. The scoring and ranking as applied in the Process Document and in

this FFS Appendix are still valid except for costs. The cost reduction of 32 % and 30 % for

RemovaliDisposal and Removal/Treatment/Disposal, respectively, resulted in no changes to

the score of the cost category. The reduction in excavation does not change the relative

advantages and disadvantages of the alternatives. The comparative analysis table, based on

the new remediation concept for 116-B-4, is given in Table F7-7.

7.2.5 116-B-5 Special Crib

With the elimination of ISV and containment as an alternative for the 116-B-5 special

crib, now only the Removal/Disposal and Removal/Treatment/Disposal Alternatives are

applicable to this waste site. The scoring and ranking as applied in the Process Document

and Section 6.0 of this FFS, are still valid except for cost. The cost reduction of 32% and

30% for Removal/Disposal and Removal/Treatment/Disposal, respectively, changes the score

of the cost category to 10 and 7, respectively. 'The results are provided in Table 177-8.

7.2.6 100-B/C Buried Pipelines

With the elimination of the ISV and Containment Alternatives for the 100 B/C Buried

Pipelines. Removal/Disposal and Removal/Treatment/Disposal are the only viable alternatives

to be considered. The scoring and ranking, as applied in the Process Document and Section

6.0 of this ITS, are still valid except for cost. The cost reduction factors discussed above

for Removal/Disposal and Removal/Treatment/Disposal changes the score of the cost

categories to 10 and 8, respectively. The results are provided in Table F7-9.

7.2.7 100-BC Burial Grounds

With the elimination of ISV and containment, Removal/Disposal and

Removal/Treatment/Disposal are the only alternatives to be considered. The scoring and

ranking, as applied in the Process Document and Section 6.0 of this FFS, are still valid

except for cost, where the 118-B-10 Burial Bround cost score changed to a 10 and a 7 for

Removal/Disposal and Removal/Treatment/Disposal, respectively. The results for the

comparison of alternatives for the 118-B-10, 118-B-7, and 118-B-5 burial grounds are shown

in Tables F7-10, F7-11, and F7-12.
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7.2.8 Comparative Analysis Summary

Remedial alternatives were evaluated for cleaning up 12 interim remedial measure
candidate sites in the 100-BC-1 Operable Unit. Removal/Disposal and
Removal/Treatment/Disposal were the two alternatives evaluated for each IRM candidate
site. The comparative analysis indicates that Removal/Disposal may be the most appropriate
remedial action at each site.
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Table F7-1. New Remediation Concept Quantitative Comparison of

Evaluation Criteria for 116-C-5 Retention Basin.

Remedial Alternatives

CERCLA Evaluation
C it i

Removal/Disposal
-

Removal/Treatment/Disposal
er ar

Weight
T-

Score Rank'°' Weight Score Rank(')

Long-term Effectiveness 1.00 ?.00 7.00

-

1.00 9.00 9.00

Reduction of Mobility
or Volume

0.50 4.00 • 2.00

+--

0.50 5.00 2.5

Short-term Effectiveness

_

0.50 6.00 3.00 0.50 3.00 1.50

Implementability 1.00 9 .00 9.00 1.00 5.00 5.00

Cost 1.00 1 0.00 100) 1.00 7.00 7.00

Total Rankro) 31.0 25

('>Ranlc == weight x score
roYI'otal Rank = sum of individual rankings

Table F7-2. New Remediation Concept Quantitative Comparison of

Evaluation Criteria for 116-B-11 Retention Basin.

Remedial Alternatives

CERCLA Evaluation
iaC it

Removal/Disposal Removal/Treatment/Disposal
err

Weight Score Rank"' Weight Score Rank(')

Long-term Effectiveness 1.00 7.00 7.00 1.00 9.00 9.00

Reduction of Mobility
or Volume

0.50 4.00 2.00 0.50 5.00 2.5

Short-term Effectiveness 0.50 6.00 3.00 0.50 3.00 1.50

Implementability 1.00 9.00 9.00 1.00 5.00 5.00

Cost 1.00 10.00 10.00 1.00 8.00 8.00

Total Rankro' 31.0 26.0

(''Rank = weight x score
royIbtal Rank = sum of individual rankings
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Table F7-3. New Remediation Concept Quantitative Comparison of
Evaluation Criteria for 116-C-1 Process Effluent Trench.

Remedial Alternatives
CERCLA Evaluation

Criteria
Removal/Disposal Removal/Treatment/

Disposal

Weight Score Rank(') Weight Score Rank(°)

Long-term Effectiveness 1.00 7.00 7.00 1.00 9.00 9.00

Reduction of Mobility or
Volume

0.50 3.00 1.5 0.50 5.00 2.5

Short-term Effectiveness 0.50 7.00 :3.50 0.50 3.00 1.50

Implementability 1.00 7.00 7.00 1.00 5.00 5.00

Cost 1.00 10.00 10.00 1.00 9.00 9.00

Total Rank(h) 29.0 27.0

(°)Rank = weight x score
royTotal Rank = sum of individual rankings

Table F7-4. New Remediation Concept Quantitative Comparison of
Evaluation Criteria for 116-B-1 Process Effluent Trench.

Remedial Alternatives

CERCLA Evaluation
Criteria

Removal/Disposal Removal/Treatment/
Disposal

Weight Score Rank(°) Weight Score Rank(°)

Long-term Effectiveness 1.00 7.('!0 7.00 1.00 9.00 9.00

Reduction of Mobility or
Volume

0.50 3.('0 1.5 0.50 5.00 2.5

Short-term Effectiveness 0.50 7.CK) 3.50 0.50 3.00 1.50

Implernentability 1.00 7.00 7.00 1.00 5.00 5.00

Cost 1.00 10.00 10.00 1.00 8.00 8.00

Total Rankro) 29.0 26.0

(')Rank = weight x score

royI'otal -Rank = sum of individual rankings
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Table F7-5. New Remediation Concept Quantitative Comparison of Evaluation

Criteria for 116-B-13 Sludge Trench.

Remedial Alternatives

CERCLA Evaluation
Criteria

Removal/Disposal Removal/Treatment/
Disposal

Weight Score Rank(°) Weight Score Rank(')

Long-term Effectiveness 1.00 7.00 7.00 1.00 9.00 9.00

Reduction of Mobility or
Volume

0.50 3.00 1.5 0.50 5.00 2.5

Short-term Effectiveness 0.50 7.0(, 3.50 0.50 5.00 2.50

Implementability 1.00 7.00 7.00 1.00 5.00 5.00

Cost 1.00 10.000 10.00 1.00 6.00 6.00

Total Rank1") 29.0 25.0

(°)Rank = weight x score
(')'Ibta} Rank = sum of individual rankings

Table F7-6. New Remediation Concept Quantitative Comparison of Evaluation
Criteria for 116-B-14 Sludge Trench.

nCERCLA E l ti
Remedial Alternatives

va ua o
Criteria Removal/Disposal Removal/Treatment/Disposal

Weight Score Rank(') Weight Score RanP)

Long-term Effectiveness 1.00 7 .00 7.00 1.00 9.00 9.00

Reduction of Mobility or
Volume

0.50 :.00 1.5 0.50 5.00 2.5

Short-term Effectiveness 0.50 7 .00 3.50 0.50 5.00 2.50

Implementability 1.00 7.00 7.00 1.00 5.00 5.00

Cost 1.00 10.00 10.00 1.00 6.00 6.00

Total Rank(') 29.0 25.0

(°)Rank = weight x score
rorfotal Rank = sum of individual rankings
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Table I?7-7. New Remediation Concept Quantitative Comparison of
Evaluation Criteria for 116-B4 French Drain.

l tiCERCLA E onva ua
Criteria Removal/Disposal Removal/Treatment/Disposal

Weight Score Rank('^ Weight Score Rattk^'^

Long-term Effectiveness 1.00 7.00 7.00 1.00 9.00 9.00

Reduction of Mobility or
Volume

0.50 3.00 1.5 0.50 5.00 2.50

Short-term Effectiveness 0.50 8.00 4.(N) 0.50 6.00 3.00

Implementabl3ity 1.00 8.00 8.00 1.00 6.00 6.00

Cost 1.00 10.00 10.00 1.00 4.00 4.00

Total Rank() Score 30.5 24.5

*Rank = weight x score
(')Tota1 Rank = sum of individual rankings

Table 1?7-8. New Remediation Concept Quantitative Comparison of
Evaluation Criteria for 116-B-5 (Special Crib).

CERCLA E l tiva ua on
Criteria Removal/Disposal Removal/Treatment/Disposal

Weight Score Rank* Weight Score Rank")

Long-term Effectiveness 1.00 7.00 7.00 1.00 9.00 9.00

Reduction of Mobility or
Volume

0.50 3.00 1.5 0.50 5.00 2.50

Short-term Effectiveness 0.50 8.00 4.00 0.50 6.00 3.00

Implementability 1.00 8.00 8.00 1.00 6.00 6.00

cost 1.00 10.0(: 10.00 1.00 7.00 7.00

Total Rankro^ Score 30.5 27.5

(')Rank = weight x score
rorlbtal Rank = sum of individual rankings
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Table F7-9. New Remediation Concept Quantitative Comparison of

Evaluation Criteria for 100 B/C Buried Pipelines.

CERCLA E atil
Remedial Alternatives

va u on
Criteria Removal/Disposal Removal/Treatment/Disposal

Weight Score Rank(°) Weight Score Rank(')

Long-term Effectiveness 1.00 7.00 7.00 1.00 9.00 9.00

Reduction of Mobility or
Volume

0.50 3.00 1.50 0.50 5.00 2.5

Short-term Effectiveness 0.50 6.00 3.00 0.50 4.00 2.00

Implementabllity 1.00 7.00 7.00 1.00 5.00 5.00

Cost 1.00 10.00 10.00 1.00 8.00 8.00

Total Rank(") 28.5 26.5

(')Rank = weight x score
roTotal Rank = sum of individual rankings

Table F7-10. New Remediation Concept Quantitative Comparison of
Evaluation Criteria for 118-B-10 Burial Grounds.

Remedial Alternatives

CERCLA Evaluation
Removal/Disposal Removal/Treatment/Disposal

Criteria Weight Score Rank(" Weight Score Rank(°)

Long-term Effectiveness 1.00 7.00 7.00 1.00 9.00 9.00

Reduction of Mobility or
Volume

0.50 3.00 1 5 0.50 5.00 2.5

Short-term Effectiveness 0.50 3.00 1.50 0.50 2.00 1.00

Implementability 1.00 5.00 5,00 1.00 3.00 3.00

Cost 1 1 .00 10.00 10.(10 1.00 7.00 7.00

Total RankroI 25.0 22.5

(")Rank = weight x score
')Total Rank = sum of individual rankings
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Table F7-11. New Remediation Concept Quantitative Comparison of Evaluation

Criteria for 118-B-7 Burial Grounds.

CERCLA Evaluation
Criteria Removal/Disposal Removal/Treatment/Disposal

Weight Score Rank:(') Weight Score Ranlc(')

Long-term Effectiveness 1.00 7.00 7.(N) 1.00 9.00 9.00

Reduction of Mobility or
Volume

0.50 3.00 1.5 0.50 5.00 2.5

Short-term Effectiveness 0.50 3.00 1.50 0.50 2.00 1.00

Implementability 1.00 5.00 5.0) 1.00 3.00 3.00

Cost 1.00 10.00 10.00 1.00 9.00 3.00

Total Rankro 25.0 18.5

(')Rank = weight x score
royIbtal Rank = sum of individual rankings

Table F7-12. New Remediation Concept Quantitative Comparison of Evaluation

Criteria for 118-B-5 Burial Ground.

Remedial Alternatives

CERCLA Evaluation
C it i

Removal/Disposal Removal/Treatment/Disposal
aerr

Weight Score Rank(') Weight Score Rank(°)

Long-term Effectiveness 1.00 7.00 7.00 1.00 9.00 9.00

Reduction of Mobility or

Volume

0.50 3.00 1.5 0.50 5.00 2.5

Short-term Effectiveness 050 3.00 1.50 0.50 2.00 1.00

Implementability 1.00 5.00 5.00 1.00 3.00 3.00

Cost 1.00 10.00 8.00 1.00 9.00 7.00

Total Rankb' 23.0 22.5

(')Rank = weight x score
(')Total Rank = sum of individual rankings
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100-BC-1 OPERABLE UNIT WASTE SITE VOLUME ESTIMATES

DRAFT
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Volume Estimate
100-BC-1 Operable Unit

OBJECTIVE:

Provide estimates of:

DRAFT

• The volume of contaminated materials within high priority waste sites in the
100-BC-1 Operable Unit.

• The volume of materials that will need to be excavated to remove the
contaminated materials

• The areal extent of contamination.

Estimates are provided for the following wnste sites-

Site Number Site Name Page

116-B-1 107-B Liquid Waste Disposal Trench FAI-7

116-B-5 108-B Crib FA1-8

116-C-5 107-C Retention Basrcn FA1-il

116-C-1 107-C Liquid Waste Disposal Trench FA1-13

116-B-il 107-B Retention Bas i n FAI-15

116-B-13 107-B South Sludge Trench FA1-17

116-B-14 107-B North Sludge Trench FAI-19

116-B-4 105-B Dummy Decon French Drain FA1-21

116-B-12 117-B Crib FAI-23

132-B-4 117-B Filter Building FAI-24

132-B-5 115-B/C Gas Recircu lation Building FAI-25

118-B-5 Ball 3X Burial Ground FAt-26

118-B-7 111-B Solid Waste Burial Ground FAI-28

118-B-10 Pit/Bur ial Ground FAt-30

Pipelines Effluen t Pipelines (so il and sludge) FA1-32

Pipelines Pipeline Leak at B/C Junction Box FAI-33

FA1-3



DOE/RL-94-61
Rev. 0

Volume Estimate
100-BC-1 Operable Unit

METHOD:

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

• Estimate the dimensions of each waste site.

• Estimate the location of the site.

• Estimate the extent of contamination present at each site.

• Estimate the extent of the excavation necessary to remove the contamination

present.
• Calculate the volume of contamination present, the volume of material to be

removed, and the areal extent of contaniination.

Waste Site Dimensions -
Dimensions of the waste site are derived from all pertinent references. The

reference used is noted in brackets [].

Waste Site Location -
Location of the waste site is derived from pertinent references confirmed by field

visit. The specific reference or method used to locate each site is discussed in a

separate brief [7]. Coordinates for each waste site are converted to Washington

State coordinates [8]. Resulting Washington State coordinates are presented

herein.

Contaminated Volume Dimensions -

The extent of contamination present at the waste site is estimated from analytical

data that exists for the site (References 5 and 6). The data used, assumptions

made, and method for estimating extent is discussed in a separate brief [9].

Dimensions are summarized herein.

Excavated Volume Dimensions -

The extent of the excavation necessary to remove the contamination is based on a

1.5 H : 1.0 V excavation slope with the extent of contamination at depth serving

as the bottom of the excavation.

Volume and Area Calculations -

The above information is used to construct a digital terrain model of each site

within the computer program AutoCad. The computer program DCA is then used

to calculate volumes and areas for the waste site.

ASSUMPTIONS:

The following assumptions were used to locate and/or provide dimensions for a waste site

if no other data exists. See Reference 9 for assumptions concerning extent of

contamination and Reference 7 for assumptions concerning location of the waste site.
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Volume Estimate
100-BC-1 Operable Unit

ASSUMPTIONS (continued):

Burial Grounds -
• Burial ground dimensions are 6. 10 m(20 ft) wide at the bottom, 6.10 m(20 ft)

deep, and have 1.0 H: 1.0 V side slopes.
• Five feet of additional cover was provided.
• Burial grounds were completely filled.

Liquid Waste Sites -
• Trenches were built with 1.0 H: 1.0 V side slopes.
• Tops of cribs are 1.8 in (6 ft) below grade.

The following assumptions were used in calculating volumes and areas:
• No site interferences or overlaps are considered, volumes and areas are

calculated for each waste site separately.
• 1.5 H: 1.0 V side slopes assumed for excavation.

All depths are below grade unless noted.

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

2. Hanford Site Drawings and Plans.

3. Site topographic maps, Drawings H-13-000100 to H-13-000106.

4. Historical photographs of the 100-B/C Area.

5. Dorian, J. J, and V. R. Richards, 1978, Radiological Characterization of the
Retired 100 Areas, 1INI-946, United Nuclear Industries, Richland, Washington.

6. DOE-RL, 1993, Limited Field Investigations Report for the 100-BG1 Operable
Unit, DOE-RL-93-00, U.S. Department of Energy, Richland Operations Office,
Richland, Washington.

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

8. IT Corporation, 1993, "100-B/C Waste Site Locations," IT Corporation
Calculation Brief, Project Number 199806.3 17.
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(continued):

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

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

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

WASTE SITE DIMENSIONS:

Length - 114.3 m (375 ft) along top, 108.2 m(355 ft) along bottom [4]
Width - 9.1 m (30 ft) along bottom, 15.2 m(50 ft) at surface [4]
Depth - 4.6 m(15 ft) [1]. Sandy gravel fill extends to a depth of about 6.4 m (21 ft)
below grade, 1.8 m(6 ft) below trench bottom [6]
Slopes - 1.0 H: 1.5 V[9j
Orientation - Long axis oriented N 45 E[2]

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

CONTAMINATED VOLUME DIMENSIONS:

Trench was filled with liquids to an average level of 3 m(10 ft) above base, side slopes
and substrate are contaminated to a depth of 5 ft (1.5 m) below the trench bottom) [10].
No lateral contamination extends from the edges of the trench [9].

Length - 112.2 m(368 ft); 2.0 m(6 7 ft) SW and NE from bottom edge of site
Width - 13.1 m(43 ft); 2.0 m(6.7 ft) NW and SE from bottom edge of site
Depth - 6.1 m(20 ft) below grade, 1.5 m(5 ft) below base of trench

EXCAVATED VOLUME DIMENSIONS:

Bottom of excavation is 112.2 m(368 ft) x 3.1 m(43 ft) at a depth of 6.1 m(20 ft) [10]
Excavation Slopes - 1.5 H : 1.0 V
See attached figure for excavation top dimensions.

WASTE SITE LOCATION:

Northing: 145,340
Easting: 565,583

Reference Point: Northeast corner at surfact

ELEVATIONS:

Surface: 134.1 in (440 ft)[3]
Groundwater: 119.5 in (392 ft) [7]
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Figure FAl-1. IRM Site: 116-B-1.
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100-BC- l Operable Unit

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

WASTE SITE DIMENSIONS:

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

DRAFT

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

CONTAMINATED VOLUME DIMENSIONS:

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

Length - 29 m (95 ft); 1.7 m (5.5 ft) beyond each end of the bottom of site
Width - 8.2 m (27 ft); 1.7 m (5.5 fi) beyond each side of the bottom of site
Depth - 4.3 m (14 ft); from 1.8 m(6 ft) to 6.1 m (20 ft) below grade

EXCAVATED VOLUME DIMENSIONS:

Bottom of excavation is 29 m (95 ft) x 8.2 in (27 ft) at a depth of 6.1 m (20 ft)
Excavation Slopes - 1.5 H : 1.0 V
See attached figure for excavation top dimensions.

WASTE SITE LOCATION:

Northing: 144,768
Easting: 565,318

Reference Point: Center of waste site

ELEVATIONS:

Surface: 140.5 to (461 ft) [3]
Groundwater: 121.0 m (397 ft) [7]
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Figure FA1-2. IRM Site: 116-B-5.
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Volume Estimate
100-BC-1 Operable Unit

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

WASTE SITE DIMENSIONS:

I)iameter - 100.6 m (330 ft) each tank [Y]
Depth - Tanks sit on grade, walls are 4.9 m(l6 ft) high [1]
Slopes - Vertical wa1Ls [21

Waste site consists of two carbon steel tanks with a series of baffle plates inside. Tanks
have been backfilled with 0.9 m (3 ft) of soil [6].

CONTAMINATED VOLUME DIMENSIONS:

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

Diameter - 12.2 m (40 ft) from edge of each tank
Depth - 6.1 m (20 ft) below grade

EXCAVATED VOLUME DIMENSIONS:

Bottom of excavation will be an additional 12.2 m (40 ft) radius around tank at a depth of
6 1 m (20 ft)
Excavation Slopes - 1.5 H: 1.0 V
See attached figure for excavation top dimensions.

WASTE SITE LOCATION:

Northing: 145,110
Easting: 565,390

Northing: 145,110
Easting: 565,493

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

ELEVATIONS:

Surface: 132.3 m (434 ft) [3]

Groundwater: 120.4 m (395 ft) [7]
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Figure FAI-3. IRM Site: 116-C-5.
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DRAFT
Volume Estimate
100-BC-1 Operable Unit

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

WASTE SITE DIMENSIONS:

Length - 152.4 m(500 ft) along bottom, 175.3 m(575 ft) at surface [1,2]
Width - 15.2 m (50 ft) along bottom, 38.1 m (125 ft) at surface [1,2]
Depth - 7.6 m (25 ft) [1]
Slopes - 1.5 H: 1.0 V[2]

Orientation - Long axis oriented N 75 E[.".]

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

CONTAMINATED VOLUME DIMENSIONS:

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

Length - 169.8 m (557 ft)

Width - 32.6 m (107 ft)
Depth - 5.8 m (19 ft)

EXCAVATED VOLUME DIMENSIONS:

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

WASTE SITE LOCATION:

Northing: 145,363
Easting: 565,794

Reference Point: Center of SW
bottom site edge.

ELEVATIONS:

Surface: 133.2 m (437 ft) [3]
Groundwater: 119.5 m (392 ft) [7]

Northing: 145.303
I .asting: 565,939

Reference Point Center of NE
bottom site edge
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Figure FA1 4. 1RM Site: 116-C-1.
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DRAFT
Volume Estimate
100-BC-1 Operable Unit

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

WASTE SITE DIMENSIONS:

l.ength - 143.3 m (470 ft) [2]
Width - 70.1 m (230 ft) [1,2]
Depth - 1.5 m (5 ft) [5]
Slopes - Vertical [2]
Orientation - Long axis oriented E-W [2]

Waste site has been backfilled with 1.2 m(4 ft) of fill [5] . Backfill is considered
contaminated.

CONTAMINATED VOLUME DIMENSIONS:

Data indicate that contamination has spread laterally up to 41.1 m (135 ft) north and
33.5 m(110 ft) east, and west of the site boundaries [10].

Length - 210.3 m (690 ft); 33.5 m (110 ft) from E and W edge of site
Width - 111.3 m (365 ft); 41.1 m (135 ft) N from edge of site
Depth - 6.1 m (20 ft) below grade

EXCAVATED VOLUME DIMENSIONS:

Bottom of excavation is 210.3 m (690 ft) x 111.3 m;365 ft) at a depth of 6.1 m (20 ft)
below grade.
Excavation Slopes - 1.5 H: 1.0 V
See attached figure for excavation top dimensions.

WASTE SITE LOCATION:

Northing: 145,298
Easting: 565,464

Reference Point: Northeast corner of waste site

ELEVATIONS:

Surface: 130.2 m (427 ft) [3]
Groundwater: 119.5 m (392 ft) [7]
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Figure FA1-5. IR119 Site: 116-B-11.
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Volume Estimate
100-BC-1 Operable Unit

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

WASTE SITE DIMENSIONS:

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

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

CONTAMINATED VOLUME DIMENSIONS:

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

Length - 15.2 m(50 ft)

Width - 15.2 in (50 ft)
Depth - 4.0 m(13 ft); from 1.8 m(6 ft) tc 5.8 m(19 ft) below grade

EXCAVATED VOLUME DIMENSIONS:

Bottom of excavation is 15.2 m(50 ft) x 15.2 m (50 ft) at a depth of 5.8 m(19 ft)
Excavation Slopes - 1.5 H: 1.0 V
See attached figure for excavation top dimensions.

WASTE SITE LOCATION:

Northing: 145,218

Easting: 565,461

Reference Point: Northeast corner of waste site

ELEVATIONS:

Surface: 134.1 in (440 ft) [3]
Groundwater: 120.1 in (394 it) [7]
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Figure FAl-6. IR111 Site: 116-B-13.
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Volume Estimate
100-BC-1 Operable Unit

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

WASTE SITE

Length - 36.6 m (120 ft) [11
Width - 3 m (10 ft) [1]
I)epth - 3 m (10 ft) [1]
Slopes - Vertical [9]
Orientation - Long axis oriented E-W [2]

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

CONTAMINATED VOLUME DIMENSIONS:

DRAFT

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

Length - 36.6 m (120 ft)
Width - 3.0 m (10 ft)
Depth - 4.0 m (13 ft) from 1.8 m (6 ft) tc 5.8 m (19 ft) below grade

EXCAVATED VOLUME DIMENSIONS:

Bottom of excavation is 36.6 m (120 ft) x 3 m (10 ft) at a depth of 5.8 m (19 ft) below
grade
Excavation Slopes - 1.5 H 1.0 V
See attached figure for excavation top dimensions.

WASTE SITE LOCATION:

N orthing: 145,328
Easting: 565,410

Reference Point: Northeast comer of waste site

ELEVATIONS:

Surface: 134.1 m (440 ft) [3]
Groundwater: 120.1 m (394 ft) [7]
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Figure FA1-7. IRM Site: 116-B-14.
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Volume Estimate
100-BC-1 Operable Unit

SITE NUMBER: 116-B-4
SITE NAME: 105-B Dummy Decontamination French Drain

WASTE SITE DIMENSIONS:

Diameter - 1.2 in (4 ft) [1]
Depth - 6.1 m(20 ft) [1)
Slopes - Vertical walls [2J

Waste site has a graded rock and sand bottom [1] The site has been backfilled to the
surface [9].

CONTAMINATED VOLUME DIMENSIONS:

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

Diameter - 1.2 in (4 ft)
Depth - 2.7 m(9 ft); from 1-8 m(6 t) to 4.6 m(15 ft) below grade

EXCAVATED VOLUME DIMENSIONS:

Bottom of excavation is 1.2 m (4 ft) in diameter at a depth of 4.6 m (15 ft) below grade
Excavation Slopes - 1.5 H: 1.0 V
See attached figure for excavation top dimensions.

WASTE SITE LOCATION:

N orthing: 144,523
Easting: 565,359

Reference Point: Center of waste site

ELEVATIONS:

Surface: 143.0 in (469 ft) [3]
Groundwater: 121.0 in (397 ft) [71
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Figure FA1-$. IRM Site: 116-B-4.
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Volume Estimate
100-BC-1 Operable Unit

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

WASTE SITE DIMENSIONS:

Length - 3 m (10 ft) [1]
Width - 3 m (lO ft) [1]
Depth - 3 m (10 ft) [5]
Slopes - Vertical [9]
Orientation - Oriented N-S [2]

The crib was backfilled to grade with soil after use [6]. Top of crib is 1.8 m (6 ft) below
land surface.

CONTAMINATED VOLUME DIMENSIONS:

Assume no contaminated volume [101.

EXCAVATED VOLUME DIMENSIONS:

Excavation Slopes - N/A

WASTE SITE LOCATION:

r orthing: 144,447
Easting: 565,387

Reference Point: Center of waste site

ELEVATIONS:

Surface: 144.5 m (474 ft) [3]
Groundwater: 121.0 m (397 ft) [7].

FA1-2 3



.;^r. .1,..
DOE/RL-94-61

Rev. 0

Volume Estimate
100-BC-1 Operable Unit

SITE NUMBER: 132-B-4

SITE NAME: 117-B Filter Building

WASTE SITE DIMENSIONS:

l.ength - 18.0 m (59 ft) [1[

Width - 11.9 m (39 ft) [1[

Depth - 8.2 m (27 ft) [11

Slopes - Vertical [9]

Orientation - Long axis oriented E-W [2]

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

backfill [1].

CONTAMINATED VOLUME DIMENSIONS:

Assume no contaminated volume [10].

EXCAVATED VOLUME DIMENSIONS:

Excavation Slopes - N/A

WASTE SITE LOCATION:

Northing: 144,458

Easting: 565,290

Reference Point: NW corner of wmte site

ELEVATIONS:

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

SITE NUMBER: 132-B-5

SITE NAME: 115-B/C Gas Recirculation Building

WASTE SITE DIMENSIONS:

Length - 51.2 m (168 ft) [1]
Width - 25.9 to (85 ft) [1)
Depth - 3.4 m (11 ft) [1]
Slopes - Vertical [9]
Orientation - Long axis oriented E-W [2]

The top of the existing structure is 0.9 m(:S ft) below grade and is covered with clean
backfill [1].

CONTAMINATED VOLUME DIMENSIONS:

Assume no contaminated volume [10].

EXCAVATED VOLUME

F:xcavation Slopes - N/A

WASTE SITE LOCATION:

Northing: 144,441
Easting: 565,344

Reference Point: Northeast corner of waste site

ELEVATIONS:

Surface: 143.9 m (472 ft) [3]
Groundwater: 121.0 m (397 ft) [7]

^ ^'Af
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Volume Estimate
100-BC-1 Operable Unit

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

WASTE SITE

Site is L-shaped with bottom dimensions from the SW corner 22 x 22 x 8 x 14 x 14 x
8.2 m (72 x 72 x 26 x 46 x 46 x 27 ft)
Depth - 6.1 m (20 ft) [1]

Slopes - 1.0 H: 1.0 V[9].

Orientation - Oriented N-S [2]

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

is considered uncontaminated.

CONTAMINATED VOLUME DIMENSIONS:

No contamination extends beyond the limit; of the site [9].

Contaminated dimensions are equal co waste site dimensions.

EXCAVATED VOLUME DIMENSIONS:

Excavation Slopes - 1.5 H : 1.0 V
See attached figure for excavation top dimensions.

WASTE SITE LOCATION:

Northing: 145,395

Easting: 565,368

Reference Point: NW corner at surface

ELEVATIONS:

Surface: 145.1 m (476 ft) [3]
Groundwater: 121.0 m (397 ft) [7]

FA 1 26



DOE/RL-94-61
Rev 0

Figure FAI-9. IRM Siter. 118-B-5.
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V41ume Estimate
100-BC-1 Operable Unit

SITE NUMBER: 118-B-7

SITE NAME: 111-B Solid Waste Burial Ground

WASTE SITE DIMENSIONS:

-.ength - 2.4 m (8 ft) along bottom [1]; 7.3 m (24 ft) along top [10]
Width - 2.4 m(8 ft) along bottom [1]; 7.3 m (24 ft) along top [10]
Depth - 2.4 m (8 ft) [1]
Slopes - 1.0 H: 1.0 V[9]
Orientation - Oriented N-S [2]

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

considered uncontaminated.

CONTAMINATED VOLUME DIMENSIONS:

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

Length - 2.4 m (8 ft) along bottom: 2.3 m (24 ft) along top

Width - 2.4 m (8 ft) along bottorn; 7.3 m (24 ft) along top

Depth - 2.4 m (8 ft) below grade

EXCAVATED VOLUME DIMENSIONS:

Bottom of excavation is 2.4 m(8 ft) x 2.4 m (8 ft) at a depth of 2.4 m(8 ft) below grade
iexcluding overburden).
Excavation Slopes - 1.5 H: 1.0 V

See attached figure for excavation top dimensions.

WASTE SITE LOCATION:

Vorthing: 145,359
Easting: 565,379

Reference Point: Northeast corner at surface

ELEVATIONS:

Surface: 145.1 m (476 ft) [3]
Groundwater: 121.0 m (397 ft) [7]
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Figure FA1-10. IRM Site: 118-B-7.
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Volume Estimate
100-BC-1 Operable Unit

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

WASTE SITE DIMENSIONS:

l.ength - 14.6 m (48 ft) along bottom [1]; 26.8 m (88 ft) along top [10]
Width - 5.6 m (18 ft) along bottom [1]; 17.7 m (58 ft) along top [10]
Depth - 6.1 m (20 ft)
Slopes - 1.0 H: 1.0 V[9]

Orientation - Oriented E-W [2]

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

CONTAMINATED VOLUME DIMENSIONS:

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

Length - 14.6 m(48 ft) along bottom; 26.8 m (88 ft) along top
Width - 5.5 m(18 ft) along bottom; 17.7 m (58 ftj along top
Depth - From 2.4 m (8 ft) to 8.5 m (28 fi) below grade

EXCAVA^TED VOLUME DIMENSIONS:

Bottom of excavation is 14.6 m (48 ft) x 5.6 m(18 ft) at a depth of 8.5 m (28 ft)
Excavation Slopes - 1.5 H : 1.0 V

See attached figure for excavation top dimensions.

WASTE SITE LOCATION:

Northing: 145,477
Easting: 565,320

Reference Point: Northeast corner at bottom

ELEVATIONS:

Surface: 143.9 m (472 ft) [3]
Groundwater: 121.0 m (397 ft) [7]

FAI-30



DOEIRL-94-61
Rev. 0

Figure FAl-11. IRM Site: ll 8-B-10. DRAFT
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Volume Estimate
100-BC-1 Operable Unit

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

WASTE SITE DIMENSIONS:

Length - 3,246 in (10,650 ft) [2]
Width - 1.7 in (66 in.) [2]
Length - 1,494 in (4,900 ft) [2]
Width - 1.5 in (60 in.) [2]
Lzngth - 134 m (440 ft) [21
Width - 1.4 in (54 in.) [2]
Length - 716 in (2,350 ft) [21
Width - 1.2 in (48 in.) [2]

CONTAMINATED VOLUME DIMENSIONS:

Length - 320 in (1,050 ft) [2]
Width - 1.1 in (42 in) [2]
Length - 463 in (1,520 ft) [2]
Width - .6 in (24 in) [2]
Length - 160 m (524 ft) [2]
Width - .5 in (18 in) [2]

Soil around pipe. See Pipeline Leak at B/C Junction Box.

Sludge inside pipe. All pipes have contaminated sludge along bottom. Volume of sludge
is insignificant, the volume calculated will be that of pipe void.

EXCAVATED VOLUME DIMENSIONS:

Depends on depth of pipe. Base of excavat4on is 0.6 m(2 ft) on each side of the pipe and
begins 3 in. below invert of pipe.

Excavation Slopes - 1.5 H: 1.0 V

WASTE SITE LOCATION:

See figure.

ELEVATIONS:

See figure.
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Volume Estimate
100-BC-1 Operable Unit

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

WASTE SITE DIMENSIONS:

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

Assume pipeline is in a gravel bed 3 in. beL>w, 6 in. above and 0.6 m(2 ft) on either side
of the pipe. Assume top of gravel bed is 4.5 m(15 ft) below grade.

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

CONTAMINATED VOLUME DIMENSIONS:

Assume contamination has spread throughott the gravel bed and then downward below the
site.

Length - 76.2 in (250 ft)
Width - 5.8 in (19 ft)
Depth - 3 m(10 ft); from 4.6 m(15 ft) to 7.6 m(25 ft) below grade

EXCAVATED VOLUME DIMENSIONS:

Bottom of excavation is 76.2 in (250 ft) x 5.8 m(19 ft) at a depth of 7.6 m(25 ft) below
grade.
Excavation Slopes - 1.5 H : 1.0 V
See attached figure for excavation top dimensions.

WASTE SITE LOCATION:

Northing: 144,551
Easting: 565,440

Reference Point: Junction Box

ELEVATIONS:

Surface: 142 in (466 ft) [10]
Groundwater:

FA1-:3
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Figure FAl-12. IRM Site: 100 B/C Pipelines.
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Figure FA1-13. Typical Pipeline Excavation Cross Section. DRAFT
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Figure FAI-14. 100 B/C 18-in. Pipelines.

L f / pC0
UMBI^ '/ ^l

--- - ^^

116- C- 5

8" 18

LEGEND

- - - - PIPELINE

B A V r N Ll f- SCALE

40 40 8
^
0

10 [I - E-, 1 cm = 40 meters

PLN78

FA 1-36



DOE/R1.-9441
Rev 0

Figure FA1-15. 100 B/C 24-in. Pipelines. IIRMT
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Figure FA1-16. 100 B/C 42-in. Pipelines.
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Figure FA1-17. 100 B/C 48-in. Pipelines. DRAFT
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Figure FA1-18. 100 B/C 54-in. Pipelines.
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Figure FA1-19. 100 B/C 54-in. Pipeline at Junction Box Leak.-WFT
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Fi¢ure FAI-20. 100 B/C Junction Box Leak.
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Figure FAl-21. 100 iS/C 60-in. Pipelines.
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Figure FA1-22. 100 B/C 66-in. Pipelines.
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ACRONYMS DRAFT
ARAR applicable or relevant and appropriate requirements
ARCL- allowable residual contam:nation level
CERCLA. Comprehensive Environmental Response, Compensation, and Liability

Act of 1980
COPC contaminants of potential roncern
D&D decontamination and decornmissiotung
EPA U.S. Environmental Protection Agency
FFS focused feasibility study
FS feasibility study
HPPS Hanford Past-Practice Strategy
ICR incremental cancer risk
IRM interim remedial measure
LFI limited field investigation
O&M operation and maintenance
PRG preliminary remediation goals
QRA qualitative risk assessment
RAO remedial action objective
RCRA Resource Conservation and Recovery Act
RI Remedial Investigation
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DRAFT1.0 INTROI)UCTION

This 100-DR-1 Operable Unit FFS is prepared in support of the CERCLA RI/FS
process for the 100 Areas. As discussed in Section 1.0 of the Process Document (Sections
1.0 through 6.0 of the main report plus Appendices A, B, and C), the approach for the
RI/FS activities for the 100 Areas has been defined in the Hanford Past Practice Strategy
(DOE-RL 1991). The HPPS emphasizes timely integration of ongoing site characterization
activities into the decision making process (the observational approach) and expedites the
remedial action process by emphasizing the use )f interim actions. This 100-DR-1 FFS,
therefore, evaluates the Remedial Alternatives for interim action at twenty high-priority
(candidates for interim remedial measures) waste sites within the 100-DR-1 Source Operable
Unit, and provides the information needed for the timely selection of the most appropriate
interim action at each waste site. The high-priority waste sites were originally defined in the
100-DR-1 Work Plan and further described in the Limited Field Investigation and Qualitative
Risk Assessment (DOE-RL 1994 and WHC 1991).

As shown in Figure 1-2 of the Process Document, the FFS process for the 100 Areas
is conducted in two stages: an evaluation of Remedial Alternatives for waste site groups (the
Process Document) and an evaluation of the Remedial Alternatives for individual waste sites
(the Operable Unit FFS). In this FFS, the evaluation of alternatives for cleaning up
individual waste sites uses the previously developed evaluation of alternatives for waste site
groups whenever possible. That is, whenever the characteristics of the individual waste sites
are sufficiently similar to the characteristics of the waste site groups. This approach,
referred to as the "plug-in" approach, is used because there are many waste sites within the
100 Areas that are very similar to each other. This "plug-in" approach is further described
in Sections 1. 1 and 1.4 of the Process Document. The remedial action objectives and
preliminary remediation goals that direct the ana!ysis of alternatives in both the Process
Document and the FFS are defined in Section 2. 1 of the Process Document.

The evaluation of alternatives in the Process Document was conducted by establishing
remedial goals based primarily on human health risk goais assuming an occasional use of
land surface and soil remediation to support frequent use of groundwater. This 100-DR-1
FFS Appendix also includes an evaluation of alternatives using these health-risk based goals
via the "plug-in" approach. However, Ecology, EPA, and DOE recently decided to establish
interim soil remedial goals based on the State of Washington's MTCA B regulations for
organic and inorganic chemicals, and EPA's proposed standard of 15 mrem/yr (above
background) for radionuclides. Therefore. this 100-DR.- ] FFS Appendix contains an
additional comparative analysis section (Section ". 0) that describes how the results of the
original alternative analyses in the Process Document and Sections 1.0 through 6.0 of this
appendix may change as a result of using the new (MT'C a B. 15 rnrem) cleanup goals. The
results of the Sensitivity Analysis (Appendix D) was also used to evaluate the influence of
revising cleanup goals because it evaluated the Re.medial Alternatives using several different
combinations of land and groundwater uses, including the baseline exposure scenario in the
Process Document and the latest MTCA B and 15 mrem approach ( the revised frequent use
scenario). The conclusions reached in this 100-DR-1 FF'S regarding interim Remedial
Alternatives are presented in Section 7.0.
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1.1 PURPOSE AND SCOPE

The scope of this document is limited to 100-DR-1 Operable Unit interim remedial

measure candidate sites, as determined in the Limited Field Investigation (DOE-RL 1994).

Impacted groundwater beneath the 100-D Area will be addressed in a separate 100-HR-3

FFS. In addition, low-priority waste sites and potentially impacted river sediments near the

100 Area are not considered candidates for interim remedial measures; they are being

addressed under the remedial investigation/corrective measures study pathway of the Hanford

Past Practice Strategy (DOE-RL 1991). The decision to limit the scope of the FFS is

documented and justified in the work plan, the 100 Area Feasibility Study Phase I and II

(DOE-RL. 1993), and the Limited Field Investigation (DOE-RL 1994).

This report presents the following:

• 100-DR-1 Operable 1Jnit individual waste site information (Section 2.0)

• Development of individual waste site profiles (Section 2.0)

• Identification of representative groups for individual waste sites and a

comparison against the applicability criteria and identification of appropriate

enhancements for the alternatives (Section 3.0)

• Discussion of the deviations and/or enhancements of an alternative and

additional alternative developmeni, as needed (Section 4.0)

• Detailed analyses for sites that deviate from the representative group

alternatives (Section 5.0)

• A comparative analysis for all individual waste sites using the Process

Document baseline scenario (Section 6.0)

• A discussion of the modifications and associated comparative analysis to the

baseline scenario from the results of the Sensitivity Analysis (Section 7.0)

• None of the waste sites require additional alternative development

• All of the waste sites directly plu; into the waste site group alternatives,

except for the effluent pipelines. The site-specific detailed analysis is

conducted, referencing the waste site group analysis, as appropriate.

• A comparative analysis of Remedial Alteinatives is presented for each waste

site.

G1-2



DOE/RL-94-61
Rev. 0

1.2 INCORPORATION OF NATIONAL ENVIRONMENTAL POLICY ACT DRAFTVALUES

In accordance with DOE Order 5400.4 and Chapter 10 of the Code of Federal
Regulations (CFR) Part 1021, the considerations (values,i of the National Environmental
Policy Act of 1969 (NEPA) are to be incorporated in the CERCLA process. The NEPA
values are, therefore, incorporated into the Process Document (e.g., Sections 3.3 and 5.2).

Several NEPA values, such as a description of the affected environment (including
meteorology, hydrology, geology, ecological resources, and land use), applicable laws and
guidelines, short-term and long-term impacts on human health and the environment, and cost
are included within a typical CERCLA feasibility study. Other NEPA values not normally
addressed in a CERCLA feasibility study, such ^=s socio-economic impacts, cultural
resources, and transportation impacts, have been evaluated in the Process Document.

The NEPA impacts that are specific to th•e 100-DR-1 Operable Unit and a detailed
analysis of alternatives, as applicable, are addressed in Section 5.0 of this document.
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2.0 WASTE SITE INFORMATION

2.1 OPERABLE UNIT BACKGROUND

The 100 Area at the Hanford Site is located in Benton County along the southern
banks of the Columbia River, in the north central part of the site (Figure 2-1). The
100-DR-1 Operable Unit comprises the northern half of the 100-D/DR Area and is located
immediately adjacent to the Columbia River shoreline. The 100-DR-1 Operable Unit
encompasses approximately 1.5 km2 (0.59 mi2) of the 100-D/DR Area. It lies predominately
in the southeast quadrant of Section 15 and the southwest quadrant of Section 14 of
Township 14N, Range 26E.

The 100-D/DR Area contains two separate reactors, the D and DR Reactors. The
D Reactor is closer to the Columbia River and about 228.6 m (750 ft) north of the DR
Reactor. Many of the support facilities for both reactors, such as the cooling water retention
basins and sludge trenches are located closer to the river than either reactor (Figure G2-1).
The 100-DR-i Operable Unit is one of three operable units associated with the 100-D/DR
Area. The 100-DR-1 and 100-DR-2 Operable Units are source operable units, while the
third operable unit addresses groundwater. The I00-DR-1 Operable Unit includes the D
Reactor (105-D); the retention basins, sludge trenches, and fuel storage basin trenches; and
burial grounds and liquid disposal facilities associated with the D Reactor. The 100-DR-2
Operable Unit includes the DR Reactor (105-DR), cask storage pad, sodium dichromate
tanker car off-loading facility, several solid waste burial grounds, burn pits, and liquid
disposal facilities associated with the DR Reactor. The groundwater below the source
operable units in the 100-D/DR Area is being addressed in the 100-HR-3 Operable Unit
because the groundwater flows predominantly towards the east-northeast under the 100-H
Area and then into the Columbia River. The 100-HR-3 Operable Unit FFS is addressing
contamination that has migrated to the groundwater from both of the 100-D/DR Area source
operable units,and fr9m_thesotuce operable units in the 100 L-1-Area approximately 3.5 km
(2 mi) northeast of the 100-D/DR Area. The 100-HR-3 Operable Unit also addresses
potential contaminant migration to sediments, surface water, and biota in and adjacent to the
Columbia River.

The 100-D and 100-DR Reactors were the second and fourth Hanford Site reactors
built to manufacture plutonium during World War II. Fuel elements for the reactor were
assembled in the 300 Area, and the plutonium-enriched fuel produced by the reactor was
processed in the 200 Area. The 100-D Reactor operated from 1945 to 1967, when it was
retired. The 100-DR Reactor began operation in 1950 and was retired in 1964. After the
reactors were retired, decontamination and decommissioning activities were initiated to
minimize the potential spread of radioactive and other potential contaminants. This process
is ongoing, although most of the structures in the 100-D/DR Area have been demolished.

Since the preparation of the 100Area Fearibilitv Study Phases I and 2
(DOE-RL 1993a), additional data relevant to this FFS have been collected in both the 100
Area in general, and in the 100-DR-1 Operable Init specifically. An LFI and QRA were
performed for the 100-DR-1 Operable Unit (DOI-RL 1903b, WHC 1993). A work plan was
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prepared for 100-DR-2 Operable Unit (DOE-RL 1994b) In addition, aggregate area studies
were conducted to evaluate cultural and ecological resources within the 100 Area.

2.2 100 AREA AGGREGATE STUDEES

Hanford Site studies and studies within the 100 Area, such as the Hanford Site
Background studies, provide integrated analyses of selected issues on a scale larger than the
operable unit. The 100 Area groundwater operable unit work plans (e.g., DOE-RL 1992b,
1992c, and 1992d [the work plans for HR-3, FR-3, and KR-4]) provide information common
to the 100 Area, covering topics such as river impacts, shoreline ecology, and cultural
resources. The 100-D/DR Area source operable unit work plans provide detail on the
physical setting within the 100-D/DR Area, suct as land form, geology, groundwater,
surface water, meteorology, natural resources, and human resources (e.g., DOE-RL 1992a
and 1994b). Studies that are applicable to the 100 Area source operable unit FFS are
summarized in the following subsections.

2.2.1 Hanford Site Background Study

The characterization of the natural chemical composition of Hanford Site soils is
presented in Hanford Site Background: Part 1, Soil Background for Nonradioactive Analytes
(DOE-RL 1993c). The background values for inorganic constituents in soils, based on the
above report, are discussed in Section 2.0 and Appendix A of the Process Document.
Background values for radionuclides are currently under evaluation, but only a few are
available at this time (see Appendix A of the Process Document).

2.2.2 Ecological Studies

Bird, mammal, and plant surveys in the 00 Area were conducted and reported by
Sackschewsky and Landeen (1992). Conceptual food pathways and inventories of wildlife
and plante at the Hanford Site, including threatened and endangered species, were presented
by Weiss and Mitchell (1992). Cadwell (1994) described the aquatic species in the Hanford
Reach of the Columbia River, the spatial distribution of vegetation types at the Hanford Site,
and surveys of species of concern, such as the s!irub-steppe vegetation, threatened and
endangered birds, and mule deer and elk populacions. Cadwell (1994) concluded that
intrusive-type remedial activities conducted inside the controlled-area fences should not have
a significant impact on the wildlife. Landeen et al. (1993) stated that intrusive activities
outside the controlled-area fences should have minimal impact on protected wildlife species if

the recommendations contained in the three documents listed below are followed.

• Bald Eagle Site Management Plan for the Hanford Site, South Central Washington
(Fitzner and Weiss 1994)

• Biological Assessment for Threatened and Endangered Wildlife Species (Fitzner,
Weiss, and Stegan 1994)
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• Biological Assessment for State Candidate and Monitor Species (Stegen 1992).

The plant communities near the 100-D/DR Area have been broadly described as a
riparian community immediately adjacent to the Columbia River and a cheatgrass or rabbit
brush/cheatgrass community away from the river. The shoreline immediately adjacent to the
100-D/DR Area is steep with a very narrow riparian zone. A few trees have become
established in this narrow riparian zone. This riparian zone supports a wide variety of
animals and birds in contrast to the rest of the operable unit.

Many areas within the 100-D/DR Area have been physically disturbed by the original
construction and operation of the reactor, and more recently by remedial work on the
buildings and waste sites. The central area of the operable unit is essentially devoid of
vegetation, with less than 10% cover (Stegen 1994). A oheatgrass/Russian thistle community
occurs along the eastern and northern perimeter of the operable unit, and a rabbit
brush/cheatgrass community occurs along the rher upland of the riparian zone and along the
southern boundary. Habitats or vegetation that should be protected from damage during
remedial work at the 100-D/DR Area include the few trees in the area and the riparian
community along the river.

Bald eagles, a federal and state listed threatened species, are seasonal residents at the
Hanford Site, primarily along the river during November through March. There are
frequently used roost trees along the river, the northwest boundary of the operable unit, and
several frequently used ground perches along the river at the northern end of the 100-
D/DR Area. Remedial activities at the 100-D/DR Area will have to be scheduled and
conducted to avoid disturbing the eagles feeding and roosting activities. Guidance on issues
dealing with bald eagles can be found in the Bald Eagle Site Management Plan (Fitzner and
Weiss 1994). Peregrine falcons, a federally listed endangered species, have been observed
only infrequently at the Hanford Site. They ma7 use the area as a resting or feeding area
during spring and fall migrations, but they do net nest at the Hanf'ord Site.

Other species of concern that could potentially be influenced by remedial work in the
100-D/DR. Area include the Swainson's hawk, the ferruginous hawk, sepal yellowcress, and
two aquatic molluscs (the Columbia pebblesnail and shor-faced lanx). The molluscs could be
impacted if erosion causes an increase in sediment loads in the river or degraded water
quality. Swainson's hawks, a state and federal candidate species, nest immediately east and
southeast, in the trees planted around the White Bluffs Townsite in the 1940s. These hawks
will return to the same nesting sites year after year. Nesting ferruginous hawks are
becoming more common at the Hanford Site (Fitiner and Newell 1989), but most nest far
southwest of the 100-D/DR Area. Common marnmals in the area include mule deer, coyote,
Great Bas,n pocket mouse, jackrabbits, cottontail rabbits, and skunks.

2.2.3 Cultural Resources

Various cultural resource-related investigations have been conducted in the 100 Area
over the last few decades. The investigations include archaeological reconnaissances,
systematic surveys, test excavations, and interviews with Native Americans with historical
ties to the area (Chatters, Gard, and Minthorn 1992; Cushing 1992; Relander 1986;
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iRice 1968 and 1980; Wright 1993). These investigations have resulted in the identification

of several archaeological and ethnohistoric sites in and around the 100-D/DR-1 Operable

Unit.

The 100-DR-1 Operable Unit is located in an area that has documented cultural

resources. For example, several prehistoric sites (45BN442, 45BN443, 45BN444, 45BN439,

45BN459, and 45BN482) have been recorded in or adjacent to the 100-D/DR Reactor Area.

Evaluations have not been conducted to establish whether any of these sites are eligible for

listing on the National Register of Historic Places, but their presence does indicate that the

area is sensitive from a cultural resource standpoint. The 100-DR-1 Operable Unit is also

associated with numerous historic sites, primarily associated with early 20th century farming

that occurred in this area. These sites also have not been evaluated for National Register

eligibility.

It is possible that additional subsurface archaeological deposits exist within the

100-DR-1 Operable Unit, because areas located within 400 m (1,312 ft.) of the Columbia

River are considered as having high potential for cultural resources (Chatters 1989). In

addition, because discussions with Native American peoples with historical ties to the

100-D/DR Area have yet to take place, other areas might be considered sacred or to be

traditional cultural properties; such discussions are planned for 1995.

To identify those waste sites that pose potentially significant risk to cultural resources,

cultural resource impact assessments are being conducted for each waste site in the 100-

D/DR Area. Assessment scores will be determined and presented in an action plan being

prepared for the 100-D/DR Reactor Area by ERC cultural resource staff. These assessments

will accelerate cultural resource reviews and clearances, which are required of all Hanford

Site projects involving ground disturbing activities, as mandated in the Hanford Cultural

Resource Management Plan (Chatters 1989).

The following waste sites in the 100-DR- I Operable Unit have high cultural resource

sensitivity, so any work done involving these sites should include cultural resource staff to

incorporate cultural resource concerns into remedial action decision making:

• l 16-D-7 (107-D) Retention Basin

• 116-DR-9 (107-DR) Retention Basin
• 116-DR-1 Liquid Effluent Disposal Trench

• 116-DR-2 Liquid Effluent Disposal Trench

• 116-D-5
• 1l6-DR-5
• 126-D-2
• Process Effluent Pipelines
• 1C7-D Sludge Trenches

• 1C7-DR Sludge Trenches.

G2-4



DOE/RL -9'•-W
Rev 0

2.2.4 Summary

The potential influence of remedial actions on the resources described in the preceding
subsections are considered during the analysis o^ Remedial Alternatives conducted in
Sections 5.0 and 6.0 of the Process Document and Sections 5.0, 6.0, and 7.0 of this
100-DR-1 FFS. Other issues, such as potential transportation and socioeconomic impacts are
also discussed in Sections 3.3 and 5.2 of the Process Document. The assessment of potential
impacts in the Process Document are consistent with the potential impacts anticipated as a
result of remediating the individual waste sites at the 100-DR-I Operable Unit. Mitigation
measures, as discussed in Section 5.2.2 of the Process Document, will be developed during
the conceptual and preliminary design of the selected Remedial Alternative to avoid or
minimize impacts on physical, biological, and cultural resources.

2.3 LIMITED FIELD INVESTIGATION

The LFI is an integral part of the RI/FS process and is based on Hanford Site-specific
agreements discussed in the Hanford Federal Facility Agreement and Consent Order (Fourth
Amendment) (Ecology et al. 1994), the Hanford Site Risk Assessment Methodology
(DOE-RL 1995), the RCRA Facility Investigation/Corrective Measures Study Work Plan for
the 100-DR-1 Operable Unit (DOE-RL 1992a), and the Hanford Past-Practice Strategy
(HPPS) (DOE-RL 1991). The HPPS emphasizes initiating and completing waste site cleanup
through interim actions.

The primary purpose of the LFI at the 100-DR-1 Operable Unit (DOE-RL 1993b) was
to collect sufficient data to recommend which sites should remain as candidates for interim
remedial measures (IRM). Sites that are not recommended for an IRM will be addressed
later during the final remedy selection process for the entire 100 Area. The data gathered in
the LFI are also used to evaluate Remedial Alternatives in this FFS.

A Qualitative Risk Assessment (QRA) was pertormed as part of the LFI, and
determined the principal risk drivers at the 100-DR-1 Operable Unit. Another purpose of the
100-DR-1 QRA (WHC 1993) was to qualitatively evaluate human health and environmental
exposure scenarios to help determine which wastic sites within the 100-DR-1 Operable Unit
were candidates for IRM. The QRA evaluated risks for a predefined set of human and
environmental exposure scenarios, and is not intended to replace or be a substitute for a
baseline risk assessment.

The QRA considered only two human health exposure scenarios (frequent- and
occasional-use) with four pathways (soil ingestion, fugitive dust inhalation, inhalation of
volatile organics from soil, and external radiatiort. exposure), and an ecological exposure
scenario based on ingestion of plants by the Great Basin pocket mouse.

For the human health risk assessment,frequent- and occasional-use exposure scenarios
were evaluated to provide bounding estimates of risk consistent with the residential and
recreational exposure scenarios presented in the Hanford Site Risk Assessment Methodology
(DOE-RL 1995). Currently there are no such land uses in the 100-DR-1 Operable Unit.

RfV ^+ >
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The^estimated risks associated with carcinogenic contaminants at 100-DR-1 were grouped

'into four categories based on lifetime incremental cancer risk (ICR):

• high - ICR > I x 102
• medium - ICR between 1 x 10-0 and 1 x 10 2

• low - ICR between 1 x 106 and I x 10'

• very low - ICR < 1 x 10-6 .

A frequent-use scenario was evaluated in the year 2018 to ascertain potential future

risks associated with each waste site after additional radionuclide decay. For the current

occasional-use scenario, the effect of radiation shielding by the upper 2 m (6 ft) of soil on

the external exposure risk at each waste site also was evaluated.

The ecological risk assessment evaluated contaminant uptake by the Great Basin

pocket mouse. The mouse was used as an indicator receptor because it is common at the

Hanford Site, its home range is comparable to the size of most waste sites, and it lives in

close proximity to the contaminants in the soil. Ecological risks were defined by estimating

the amount of contaminants received through ingestion of food, and then calculating an

environmental hazard quotient. An environmental hazard quotient greater than one (unity)

indicates that the contaminant poses a risk to individual mice.

The results of the LFI/QRA were used to select the sites where IRM should be

evaluated. If an IRM is not justified, the site will be subject to further investigation and/or

remediation under the site-wide RI/FS process. The LFI report for the 100-DR-1 Operable

Unit described the field sampling program, idencified the constituent concentrations at each of

the sites, presented the data analysis, and discussed the risk assessment conclusions for the

operable unit (DOE-RL 1993b).

Based on the LFI/QRA, waste sites at the 100-FR-1 Operable Unit were retained as

IRM candidates if:

• The site posed a medium or high incremental cancer risk to humans under the
occasional-use scenario

• The site contained noncarcinogenic contaminants that exceeded a human health hazard

quotient of 1.0

• The site contained contaminants that posed a risk to the Great Basin pocket mouse

(Environmental Hazard Quotient [EHQ] greater than 1.0)

• The conceptual exposure model could not be completed because of insufficient data

• The site had contaminants at levels that exceeded applicable or relevant and

appropriate requirements (ARAR) (see Appendix C of the Process Document)

• The site had a probable current impact on groundwater, based on comparing onsite

contaminant concentrations to groundwater protection criteria.

G2- 6



DOE/RL-94-61
Rev. 0 ^

The LFI also assumed that solid waste burial grounds are IRM candidate sites
regardless of the above criteria. The IRM candidacy review conducted during the LFI
evaluation retained 22 waste sites and three burial grounds as IRM candidates (Table G2-1).

Although the outfall structures at the 100-DR-1 Operable Unit were determined to be
IRM candidate sites in the LFI, they have been recently designated for an expedited response
action, in conjunction with the effluent pipelines at the operable unit. The 100 Area River
Effluent Pipelines Expedited Response Action Proposal (DOE-RL 1994a) states that the
100 Area outfall structures will be addressed concurrently with the river pipelines. The
116-D-5 and 116-DR-5 outfall structures are therefore., not addressed further in this FFS.
Also, the sites such as 130-D-1 gasoline storage tank, 126-D-2 solid waste landfill and 103-D
fuel element storage building are excluded from further consideration because they have
incomplete conceptual models.

The conclusions drawn from the LFI and QRA studies were used solely to determine
IRM candidacy for high-priority waste sites and solid waste burial grounds within the
100-Dk-I Operable Unit. While this FFS report relies on the data presented in the
LFI/QRA, the conclusions drawn in this FFS are based on the analyses of the Remedial
Alternatives in Sections 5.0 and 6.0 of the Process Document, Sections 4.0 and 5.0 in the
Sensitivity Analysis (Appendix D), and this FFS (Appendix G.

2.4 DEVELOPMENT OF WASTE-SITE PROFILES

Waste-site profiles have been developed lor each of the 20 IRM candidate sites
within the 100-DR-1 Operable Unit. These 20 IRM candidate sites were selected from 30
high-priority waste sites (Table 132-1) within the 100-DR-1 Operable Unit during the LFI
study (DOE-RL 1993b). The individual site profiles were developed using radiological data
from Dorian and Richards (1978), data obtained during the 1992 LFI, and information
acquired during decontamination and decotnmissioning activities. When site-specific data
were unavailable, data from an analogous site were assumed to be the most appropriate
information for describing the conditions at the 100-DR-I IRM site, and developing its
waste-site profile.

2.4.1 Site Descriptions

The first step in developing the individua; waste-site profiles was to prepare a basic
site description of each IRM candidate site (Table 132-2). This included listing the name of
the site, describing its use during the operation of the D and DR Reactors, describing its
physical characteristics (the size and structural material), and determining which one of the
waste site groups the individual waste site belonged in. The waste-site groups are listed and
described in Section 3.0 of the Process Document.

2.4.2 Refined Contaminants of Potential Concern

To develop the individual waste-site profiles, another activity was determining what
contaminants were present at each waste site that posed a risk to humans, biological receptors

G2 -' 7



DOE/RL-94-61
Rev. 0

(plants and animals), and groundwater quality. These so-called "refined COPC" are the risk
drivers at the site and represent the contaminants that have to be remediated. The refined
COPC were identified by starting with the list of COPC developed during the LFI and
screening these contaminants against more stringent risk criteria.

The COPC (from the LFI) are defined as those contaminants that are known to occur
within the operable unit or waste site, and were present at concentrations that exceeded
natural background levels or conservative human risk criteria (ICR > 10" or HQ > 1.0).
For example, if strontium-90 was present at soil concentrations above 193 pCi/g, it presented
an incremental cancer risk greater than 10' and was considered a COPC. If strontium-90
concentrations were below this level the concentrations were considered to be below levels
requiring further evaluation, and the contaminant was not a COPC.

The refined COPC for each IRM candidate site at the 100-DR-1 Operable Unit were
identified by comparing the concentrations of thes COPC to the preliminary remediation goals
(PRG) developed in Section 2.0 and Appendix A of the Process Document. If the maximum
COPC concentration at the waste site exceeded any of the PRGs, then that contaminant was
considered a refined COPC. There can be one io several refined-COPC at each site, and the
number and types of refined-COPC are used to help determine which Remedial Alternatives
may be appropriate at the site. The derivation of the PRGs is described in Appendix A of
the Process Document. The PRG represents the maximum concentration of a contaminant
that would not exceed an acceptable human health or ecological risk level, or would not
exceed the groundwater protection criteria. Table G23 presents the PRGs that were
developed in the Process Document. These preliminary remediation goals were never set at
concentrations that were below natural background concentrations, to preclude trying to
remediate naturally existing constituents in soils. Also, if the risk-based PRG was less that
the laboratory required quantification/detection limit for that particular contaminant, then the
quantification/detection limit was used as the PRG (for example, the PRG for carbon-14 was
set at 50 pCi/g even though the groundwater protection PRG is 18 pCi/g, Table G2-3).

Two or more PRGs were determined for each COPC identified in the LFI, as shown

in Table G2-3. All COPC had a PRG that represented a concentration protective of

groundwater, and almost all COPC had a PRG based on human health risks assuming a

recreational exposure scenario. The PRGs for the carcinogenic radionuclides and chemicals

represented the soil concentration that would pose an incremental cancer risk of one in a

million. The human health PRGs for noncarcinogenic chemicals represented the

concentration that would result in a hazard quotient of (1.1. For a given contaminant, the

most stringent PRG was used, and the PRG were applied at two different depth strata

depending, on whether human and biological receptors would be exposed or protection of

groundwater is the main factor. For example, for cobalt-60 the most stringent PRG is the

one in a million incremental cancer risk level (soil concentration of 17.5 pCi/g). This PRG

(17.5) is applicable at the 0 to 3 m(0 to 10 ft) depth strata because (1) humans are exposed

to contaminants within the 0 to I m(0 to 3 tt) srata (assuming a recreational exposure

scenario) and (2) the huaian health-based PRG were used at depth strata where animals and

plants S0 ^o 3 m[0-10 ft]) are exposed because there is no ecological-based PRG available

for cobalt=60 (i.e., the human health PRG is used as def.3ult values). It was assumed that

there were no exposure pathways that would linl: contaminants below 3 m(10 ft) to humans,
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FTanimals, or plants; therefore, the groundwater protection PRG (1292 pCi/g) is applte a RA

>3 m(10 ft) depth strata. The groundwater protection PRG is also applied to the 0 to 3 in
(0 to 10 ft) depth strata if it is more stringent than the human-risk PRGs.

To identify the refined COPC at each waste site, several assumptions and protocols

were used to compare the COPC to the PRGs. These include the following:

• The soils within the waste site were divided into two depth strata, corresponding to
the depth strata that the human and biological receptors and groundwater could be
exposed to. This approach is discussed in detail in Section 2.0 and Appendix A of
the Process Document.

• At each waste site, the maximum concemration of each contaminant (COPC) within
each stratum was identified. The maximum concentration was taken from either the
LFI data set or the Dorian and Richards 1978) data set.

• The historical data set (Dorian and Richards) was modified to account for radioactive
decay between 1978 and 1992.. so it was consistent with the LFI data set collected in
1992.

• If a sample was collected at the boundary between two strata (i.e., at 1 m[3 ft]) the
data from that sample were applied to the shallower stratum (i.e., the I to 2 m [3 to
6 ft] strata)..

• Historical or LFI data reported within a range (e.g., 4.4 to 4.8 m[14.5 to 16 ft])
were applied to two depth strata if appropriate (e.g., the 3 to 4.5 [10 to 15 ft] and 4.5
to 6 m[15 to 20 ft] ranges).

• The nickel-63 concentrations reported by Dorian and Richards (1978) may have been
analyzed using a surrogate. Therefore, the concentrations reported in this FFS may
not be an accurate representation of the actual concentration at the waste site. For the
purpose of this FFS, the nickel-63 concentrations reported by Dorian and Richards
were used as the best available estimate.

• Total uranium concentrations were reported by Dorian and Richards (1978) rather
than specific isotopes. For the purpose of this FFS, the total concentrations were
considered to be uranium-238 because ur3ttium -1-38 was determined to be the major
risk contributor of the uranium isoiopes cluring the QRA.

The screening process that compares the COPC to PRG and identifies the refined
COPC results in the identification of the contaminants that must be addressed by remedial
action at the given IRM candidate site. Tables 62-4 through G2-11 present the PRG
screening for the eight IRM candidate sites at the 100-DR-1 Operable Unit that have
analytical data, Table G2-12.
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2.4.3 Waste-site Profiles

The waste-site profiles characterizing each individual waste site are presented in
Table G2-12. Each profile includes the extent of contamination (how much soil may have to
be excavated or what area may have to be capped), the depth of contamination, the media
(i.e., soil) or material at the waste site, a list of refined COPCs at the waste site, and the
maximum concentration observed for each refined-COPC. The waste-site profiles also state
if the contaminant concentrations exceed the reduced infiltration concentration). The reduced
infiltration concentration is the soil concentration that is considered protective of groundwater
under the assumption that hydraulic infiltration is limited by a surface barrier over the
wastes. The reduced infiltration concentrations are presented in Table G2-13; their
derivation is discussed in Appendix A of the Process Document.

The waste-site profiles serve several purposes. First, they contain information needed
to compare each waste site at 100-DR-1 to the Waste Site Groups developed in Section 3.0
of the Process Document. The profile information is also used to compare the site
characteristics of each waste site with the applicability criteria developed in Section 4.0 of
the Process Document, to help determine which Remedial Alternatives are or are not
appropriate for that site. The area, depth, and volume of contamination is used to determine
how much soil may have to be excavated, treated, capped, etc.; this has a direct bearing on
time and costs for remedial action. The information in the profiles is explained more in the
following paragraphs, and the actual profiles are presented in Table G2-12.

• Extent of Contamination - This includes the volume, length, width, area, and
thickness of the contaminated media. The volume estimates performed for each site
are presented in Attachment I of this document. Volume, length, width, and area do
not necessarily impact the determination of appropriate Remedial Alternatives;
however, they are important considerations for developing costs and estimating the
time required for remedial actions. Thickness of the contaminated lens impacts the
implementability of In Situ actions such as vitrification, which has a limited vertical
extent of influence.

• Contaminated Media/Material - Contaminated media and material located at the site
are determined and described. Structural materials such as steel, concrete, and
wooden timbers influence the applicability of Remedial Alternatives, as well as
equipment needed for actions such as removal. The presence of solid wastes will
influence material handling consideratiom, and may require Remedial Alternatives that
are different than alternatives for sites with just contaminated soil.

• Refined COPC/Maximum Concentrations - Refined COPC for a site are determined
as discussed in Section 2.4.2. The assockated maximum concentration for each
refined COPC is the highest concentration detected at the site. Refined COPC may
influence the applicability of Remedial Alternatives. For example, the presence of
certain radioactive contaminants may allow natural decay to be considered in
determining appropriate remedial actions. The presence of organic contaminants may
require that enhancements, such as thermal desorption, be added to a treatment
system.
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F• Reduced Infiltration Concentration - The reduced infiltration concentration ts a leve
that is considered protective of groundwater under a scenario where hydraulic
infiltration is limited by the application or a surface barrier. The maximum refined
COPC concentration detected is compared to the allowable reduced infiltration
concentration. Exceedance of the reduced infiltration concentrations indicates that
containment alternatives using a surface cap may not prevent contaminants from
leaching into the groundwater below the :•cite.

The following Section 3.0 on application of the plug-in approach describes the use of
the site profiles during the feasibility study process.

G2-1 I



N

SLUDGE TRENCH

SI UDGE TRENCH (107-DI)

90
st

^^s

G°^J^/

fl

SOl1RCE OOW/I71 Ol-RA

100-DR-1

1

11
1 1

11

1̂^h1

1

100-DR-2

. i
i

.i

PROCESS TRENCH
(116-DR-1 8 DR-2)

i 100 D/DR AREA

TRENCH OPERABLE UNIT BOUNDARY
(107-Dfl - - - - PROCESS EFFLUENT PIPELINES

SL UDGE
TRENCH
(107-D5)

RE TENTION
BASIN
HiB-DR-9)

UL GRND (118-D-IAI

L STOk^IGE BASIN TRENCH (116-D-1BI

L STOR\A E B SIN TRENCH (116-D-fA)

U lAL GRND (118-D-181

CRIB (116-D-91

-BURIAL G ND (118-D-IBI
-PLUTO CRIB 116-D-2Al

DR
R BL DG

0
1

100 200
1 1

300
1

METERS

f'
0
TTT

500
I

1000 FEET

R.
4CD

rrl

<

0 ^ A

ti .J

Q
tc
C

I.

IIH:J.IA:P711B-A2



DOE/RL-94-61
Rev. 0

DRAFT
Table G2-1. IRM Recommendations from the 100-DR-1 LFI'.

Qualitative Risk

Assessment Probable
Potential for

IRM

Waste Site ^w,_

ftequency

Bcen5rr0

pHQ

>

Concepmal

Model

I!xceedn

AR^
Current Impact

on Groundwater

Natural

Attenuation

by 2018

Candidate

es/no
y

116-D-1A. medium no adequate no yes yes yes

116-D-11i medium no adequate no yes yes yes

116-D-6 low no adequate no no yes no

116-D-7 high yes adequate no yes no yes

116-DR4 high yes adequate no yes no yes

116-DR-1 medium no adequate no yes yes yes

116-DA-: medium no adequate no yes yes yes

116-D-2A low no adequate no yes: yes yes

116-D-9 medium - adequate no yes, yes yes

132-D-3 low - adequate no no yes yes

116-D-5 medium no adequate no no yes yes

116-DR-5 medium - adequate no no yes yes

116-D-3 very low no adequate no no yes no

116-D-4 very low no adequate no no yes no

130-D-1 low no incomplete• no no yes yes

108-1) low no adequate no no yes no

Sodium Dichromate

Tanks

low no adeqmate no no yes no

103-1) low - mcomplete• no no yes yes

126-D-2 medium incomplete• unknown no yes yes

115-I)(132-D-1) low - adequate unknown no unknown yes

117-1:) (132-D-2) low adequate unknown no unknown yes

Process Ettluent

Pipelines

medium - adequate unknown yes unknown yes

107-1) Slcdge Trenches high no adequate unknown yes no yes

107-DR Sludge

Trenohes

high yes adequ.ate unknown yes no yes

118-D-4A. 4B, 18 Burial Grounds yes

'This table is from the 100-DRI LF' report (DOE/RL 1993b)

Not rated by the qualitative ecological risk aR,essment

* Data needed concerning nature and vertical ex tent ot contamination, site remains an IRM

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

ARAR Applicable or relevant and appropriate, specifically the Washington State Model Toxics Control
Act Method B concentration values for soils

EHQ Environmental Hazard Quotient calculated by the qualitative ecological risk assessment

IRM interim remedial meastue
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Table G2-2. 100-DR-1 Site Description.
(page 1 of 2)

Site#/Name
Use Physical Description Data

(Alias) Source

116-D-7 Received cooling water effluent from D Retention basin LFI, historical
(107-D Retention Reactor and decontamination waste; Reinforced concrete single

Basin) discharged mostly to the Columbia River, containment.

probably received ruptured fuel element 142.3 x 70.1 x 7.3 m(466 x 230

waste; much leakage from basin to soil. x 24 ft) deep

116-DR-9 Received cooling water effluent from DR Retention basin LFI, historical

(107-DR Reactor; probably received ruptured fuel Reinforced concrete single

Retention Basin) element waste; may have been much leak:Lge containment.
to soils from basins. 182.9 x 83.2 x 6.1 m(20 x 273 x

20 ft) deep

116-DR-1/DR-2 Received 40 million liters effluent overflow Trench LFI, historical

(107-DR Liquid from the 107-D and 107-DR retention basins Unlined

Effluent Disposal at times of high activity because of fuel Variable dimensions

Trench #1 and #2) element failure.

107-D/DR Received sludge from D retention basins Trench No analytical

Sludge Disposal when they were dredged for repairs. 32 x 9.1 x 3.1 m(105 x 30 x 10 data

Trench #1 ft) deep

107-D/DR Received sludge from D retention basins Trench No analytical

Sludge Disposal when they were dredged for repairs. 32 x 9.1 x 3.1 m(105 x 30 x 10 data

Trench #2 ft) deep

107-D/DR Received sludge from D retentinn basins Trcnch No analytical

Sludge Disposal when they were dredged for repairs. 32 x 9.1 x 3.1 m(105 x 30 x 10 data
Trench #3 ft) deep

107-D/DR Received sludge from D retention basins Trench No analytical
Sludge Disposal when they were dredged for repairs. 25.9 x 6.1 x 3.1 m(85 x 20 x 10 data

Trench #4 ft) deep

107-D/DR Received sludge from D retemioo basins Trcnch No analytical
Sludge Disposal when they were dredged for rep:urs. 15.2 x 6.1 x 3.1 m(49.8 x 20 x data
Trench #5 10 fl) deep

116-D-1A Received contaminated water from 105-D Trench LFI, historical
(105-D Fuel fuel storage basin (20,000 hters) Unlined

Storage Basin 39.6 x 3.1 x 1.8 m(129.9 x 10 x

Trench #1) 5.9 ft) deep

116-D-1B Received contaminated water from 105-D Trench LFI, historical

(105-D Fuel fuel storage basin (eight million liters). Unlined

Storage Basin 30.5 x 3.1 x 4.6 m(100 x 5.9 x

Trench #2) 15.09 ft) deep

116-D-2A Received 4,000 liters effluent water from Crib/french drain LFI

(I05-D Pluio tubes following fuel cladding failures. In Gravel frlled.

Crib) 1956, site was covered to grade with clean 3.1 x 3.1 x 3.1 m(10 x 10 x 10

soil, sampling did not determine ft) iaep

contamination, however, may not have fonnd

correct location of crib.

116-D^) Received 420,000 liters ot waste Cribifrench drain LFI

Confinement Sea1 GraNel filled.

Crib (117-D-Crib) 3.1 z 3.1 x 3.1 m(10 x 10 x 10

f) .fep
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Table G2-2. 100-DR-1 Site Description.
(page 2 of 2)

I Ii^
Site#/Name DataUse Physical Description

(Alias) Source

Pipelines Transported reactor cooling water effluent Process effluent pipelines historical
decontamination wastes, and/or reactor Total length approximately
confinement seal pit drainage to retention 4,02 1 m(13,193 ft); pipe
basins and disposal trenches. diameter varies; depth below

sut1ace varies.

118-D-4A Received radioactive and nonradioactive solid Buri:d ground No analytical
Burial Ground waste. 57.9 x 18.3 x 6.1 m (190 x 60 x data

20 ft, deep

118-D-4B Received radioactive and nonradioactive srdid Burix.l ground No analytical
Burial Ground waste. 32 x 7.3 x 3.7 m(105 x 24 x data

12 ft deep

118-D-18 Received radioactive and nonradioactive s(lid Burial ground No analytical
Burial Ground waste. 24.4 x 12.2 x 6.1 in (80 x 40 x data

20 ft, deep

132-D-1 Recirculated cover gases around reactor core. D&Cfacility D&D
(115-D Demolished reinforced concrete. (Dement 1986)
Gas Recirculation 51.2 x 29.9 x 3.4 m(168 x 98.1
Building) x 1 1-1 ft) tall

132-D-2 Received reactor building exhaust gas. D&C facility D&D
(117-D Demolished reinforced concrete. (Beckstrom and
Exhaust Air Building: 18 x 11.9 x 8.2 m(59 x Loveland 1986)
Filter) 39 x 26.9 h) high

Tunnels: 58 in (190 ft) long

132-D-3 Received water from D Reactor fuel storage D&D facility D&D, LFI
(1608-D Effluent basin overflows, also contained 6.1 x 6.1 x 9.8 m(20 x 20 x 31.9 (REP)
pumpinl; Facility) decontamination chemicals. ft) deep

D&D decontamination and decommissioning

LPII limited field investigation
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HUMAN-HSRAM (s,b) PROTECTION ZONE SPECIFIC PRO
of BACKGROUND CRQUCRDL (f) 1(g) 2(h)

TR = 1E-06 HQ = 0.1 GROUNDWATER (a,c) (d,e) or u noted 0-lO g. >10 R
RADIONUCLIDES (pCi/g)
Am-241 15 9 NA 3! NC 31 31
C-14 44,200 N/A I8 N/C 50 50 50
Cs-134 3,460 N/A 517 N/C 0.1 (d) 517 517
Cs-137 5.68 N/A 775 1.8 0.1 (d) 5.68 775
Co-60 125 N/A 1,292 N/C 0.05 (d) 17.5 1,292
Eu-152 596 N/A 20,667 N/C 0.1 5.96 20,667
Eu-154 106 N/A 20,667 N/C of (d) 10.6 20,667
Eu-155 3,080 N/A 103,000 N/C 0.1 (d) 3,080 103,000
11-3 2,900,000 N/A 517 N/C 400 517 517
K-40 121 N/A 145 19.7 4 (d) 19.7 145
Na-22 545 N/A 207 N/C 4 (i) 207 207
Ni-63 184 ,000 N/A 46,500 N/C 30 46,500 46,500
Po-238 87 9 N/A 5 N/C I (d) 5 5
Pu-239240 72 8 N/A 4 0.035 1 (d) 4 4
RaQ26 11 N/A 003 099 0.1 (d) 099 0.98
Sr-90 1.930 N/A 129 036 I ( d) 129 129
Tc-99 28,900 N/A 26 N/C 15 26 26

Th-228 7,260 N/A 0.1 N/C I Q) 1 I
Th.232 162 N/A 001 N/C I I I
11-233/214 16c NA 5 1 1 I (d) < s

U-235 236 N/A 6 N/C I (d) 6 6
U-239 (k) 584 N/A 6 1.04 I (d) 6 6
INORGANICS ( mg/kg)
Antrmony rviA i65 0002 N( 6 6 6
Arsenic 16 2 125 0 013 9 1 (e) 9 9
Barium N/A 29,200 258 175 20 ( e) 258 258
Cedmium 1360 417 0775 N,'C 0.5 0.775 0.775
Chromium':1 204 2086 0.026 28 1 te) 28 21
Lead N/C N/C 8 149 03 ( e) 149 149
Manganese N/A 2.086 13 583 1.5 (e) 583

IMercury N/A 125 0.31 1.3 002 (e) 1.3 1.3N
Zinc N/A 100000(c) 775 79 2 (a) 775 775
ORGANICS (mg/kg)

Aroclor1260(PCB) 434 N/A 1.37 <0.033 0,033 (e) 1.37 L37
Benao(a)pyrene 5 N/A 5 68 <0930 0.330 (e) 5 6
Chrysenc N/A N/A 0 01 <0 330 0.330 ( e) 0.330 0 330
Penuchloruphenol 300 N/A 027 <0.g 0.8 (e) 0.8 0.8

TR=Target Risk; f(Q= Havard Quotienr, N/A-Not Applicable; N/C Not calculated, PRG=Preliminary Remediation Goal
(a) Risk-based numbers are expressed to to one significant figure

(b) Occasional Use Sccnario

(c) Based on Summer's Model (EPA 1989b)

(d) Ststus Report, Hanford Site Background. Evaluation of Existing Soil Radionuclide Data (Letter #008106)

(e) Hanford Site Background: Part I, Soil Background for Nonradioacitre Analytes, DOEiRL-92-24, Rev 2
(f) Based on 100-BC-5 OU Work Plan QAPP (DOE-RL 1992)

(g) PRGa are eslablished to be protective of groundwater, human and ecological receptors The screening process used to establish PRGs for xone I are discussed in section 2 3 ofthis document
(h) PRGs are established to be protective of groundwater The screening process used to establish PRGs for zone 2 are ciscussed in section 2.3 ofthis document
(i) Based on gross beta analysis

(j) Dctection limit assumed to be smne as Th-232

(k) Includes total U if no other data exiet

(I) Value cal<ulated exceeds 1 000,000 ppm therefore use 100,000 ppm as default
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Table G2-5. 116-DR-9 Refined Contaminants of Potential Concern Based on Occasional

Land Use Scenario and Protection of Groundwater.
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NO NO I 07E.01 NO 34E+01 NO g 54EM0 NO NO NO
E_40

NO NO 214E-01 NO NO NO NO NO
No.2]

Ni-61 NU NO NO NO NO NO NO

NO NO NO NO NO NO NO U

11Pu-DB
NO NO No I WE^00 NO 1 40E-01 NO 1 40E-02 NO Ntl NU

Pu.239R<u

Ra226 NO NO NO LJOEHI YES NO NO NO NO YES

9a9r NU NU NO 260EMI NO 160E+00 NO 3 30601 NO NO O
.

NO NO NO 580E-02 NO g00E-02 NO NO NO NO
Ir.q9

NO NO NO 377&01 NO 6.30E01 NO 4 DE-01 NO NO NO
IhII8

NO NO NO NO NO NO NO NO
Jh.132

. ::;,; .. . . NO . NO . . NO . NO NO . NO NO NO

11-735 NO NO NU 8 40E-03 NO 540E-03 NO 190E-03 NO NO NO

--- N NO NO 1 30E01 NO IBOE-0I NO 920E-02 NO NO NO
11.238 IM1 O .

INORtiAVI(-` Im !A lg g

Amlmu

NO

I-
NO NO NO NO NO NO NU

m

Arsemc NO NO NO iJU NO NO NO NU

Oarmm NO NO NO NO NO NO NO NO

C'admium NO NO NO NO NO NO NO NO

NO NO NO NO NO NO
Chrnmmm VI NO NO

I ead NO NO NO NO NO NO NO NO

AfanRancsc NO NO NO NO NO NO NO NO

Meaurp NO NO NO NO NO NO NO NU

lint NU NO NU NO NU NO NO Ntl

UR6ANIl5lmghgl

Anrclor 1260 IP( 13) NU NO NO NO NU NO NO NU

I3cnn>(ulpYCUC NU Nt) NU NU NO NO NU NO

Chrysenc NO NO NO NO NO NO NO NO

I'enuchlurunhcnnl NU NO NO NO NO NO NO Ntl

• Nillunnu ron enuatmns mc screened againn The PRG (preliminary remcdiation goal) -Ves' if Ihe vzlue exceeds ihe PRG 'No' if Ihc value is below Ihe PRG

1 he CUI`(' Icnntaminanms of polcmial concernl ar< re6ncd bascd on the soil conccnlration and the PRG

A blank undcr'MZ, means eilh<r no in(rmatlon is available or the constituent was not detened

al PRGs are estahllshed in he prolcctive of groundwater, human and ecological rcceptors

hl PRGe am esmblished In be protecOse of groundwater

Source
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A

_. Zone 1( 9) _ Zure 2(b) Refuald

116-0-9

RADIONIKLIDES(pCi/ )

0-311

Maa Saeminge

3-6ft 6-10 ft 10-15fl 15-2011 20-2511 25-3011 30-350 COPC

Max Srreenirrg' Msx Screming' Max Scrmf Mu Saeening' Max Straning' Mu Saeen' Max Saan'

Anr-241 NO NO NO NO 6.IOE-03 NO 6.IOE-03 NO NO NO

C-14 NO 140 NO NO 2 .60E-01 NO 260E-01 NO 1.50E-01 NO NO

Cs13i NO NO NO NO NO NO NO NO

Cs-137 NO NO NO NO NO NO NO NO

Co-60 NO NO NO NO NO NO NO NO

Eu-152 NO NO NO NO NO NO NO NO

Eu-154 NO O NO NO NO NO NO NO

1:u155 NO NO NO NO NO NO NO NO

11-3 NO NO NO NO NO NO NO NO

K40 NO O NO NO 739Es00 NO 7.39E+00 NO 935E+00 NO NO

Ny2Z NO Ni NO NO NO NO NO NO

Ni6) NO NO NO NO NO NO NO NO

Pu2)8 NO NO NO NO NO NO NO NO

Pu-239I240 NO NO NO NO NO NO NO NO

Ra-22E NO NO NO NO 355E-01 NO 3.55E-01 NO 7.26E-0I NO NO

T.90 -- NO NO NO NO 290E+00 NO 290E+00 NO 9 g0E-02 NO NO

Ip99 NO NO NO NO NO NO NO NO

Ib-22g NO NO NO NO ) 52E-01 NO 3 52E-01 NO 4 79E-01 NO NO

ghQ32 NO NO NO NO NO NO NO NO

4U. 2)3;:)4 NC NO NO NO NO NO NO NO

0.2)5 NO NO NO NO NO NO NO NO

UQ)g Ik) NO NO NO NO IgOE-0I NO I BOE-0I NO ) 20E-01 NO NO

INORGANICS(mg/kg)

AnOmony NO NO NO NO NO NO NO NO

Arsemu NO NO NO NO NO NO NO NO

Ilarium NO NO NO NO NO NO NO NO

Cadmium NO NO NO NO NO NO NO NO

Chrommm VI NO NO NO NO NO NO NO NO

Lead NO NO NO NO NO NO NO NO

Manganese NO NO NO NO NO NO NO NO

Mercurv NO NO NO NO NO NO NO NO

]inc NO NO NO NO NO NO NO NU

ORGANICS ( mg(Ig)

Aroclor IM0(^0) NO NO NO NO NO NO NO NO

IlenzMapyrcne NO NO NO NO NO NO NO NO

Chrysenc NO NO NO NO NO NO NO NO

PrmacMnmplwnnl NO NO NO NO NO NO NO NO

• Masimum concemraimns me errrenrd againsl the PRG Iprcliminary renedielion goall -Yes' if the value aceeds the PRG 'Nn- if the ralue n bclOw tl¢ PRO

1 lie Il tl'l (cnnmminams of potemlal concern) are re0ned based on the soil eoncentretion and the PRG

A hlank nnde'Maa meeus either no iofnrmallnn is zveilable or the constituent van not delected
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^
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R

ypq
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pq

VJ

1^+

d

^

M
[1]

^
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lal PRGS are eslablished to be protectlve of groundwaler, human and ecolegieal receptors

(b) PROS are eslablished to be prolective of gmundwater
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Extent of Contamination Maximum Are Reduced
Concentration Infiltration

Media( Refined Detected Concentrations
u'aste Site Voiume i.ength -Width wrea Depth Materia! rOPr (a) Exceeded?
(group) (m) () () (m) (m)

116-D-7 125760.0 148.4 79.2 11753.0 10.7 Soil Radionuclides pCi/¢,

(retention basins) Concrete 14C 4.3x10' NO

Sludge ®Co 3.05x10' NO
Inc, 1.32x10s NO
I"Eu 2.96x10' NO

154Eu 9.94x10' NO

'H 1.98x10' NO
:390eoN 2.90x10z NO
Srm 3.73x10' NO

Inoraanics me/ke
Chrnminm VT 16x10' YPS

107 DIDR #1 2316.0 38.1 15.2 652.0 4.0 Sludge Radionuclides assumed from
(xhudee trench) 14C 116-DR-4 and NO

"'Cs 116-D-7 data NO

f9Co NO
InEu NO
ouEs NO

'H NO
239n40pu NO

"Sr NO
UsRa NO

NeTh NO

Inorganics

Arsenic YES
Cadmium NO

Chromium VI YES
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Extent of Contamination Maximum Are Reduced
Concentration Infiltration

Media/ Refined Detected Concentrations
\tiaste Site Vulwne Length Width Area ' Depth Material COPC (a) Exceeded?

(group) (m') (m) (m) W) (m)

107 D/DR !f2 2316.0 38.1 15.2 572.0 4.0 Sludge Radionuclides assumed from

(sludge 16C 116-DR-9 and NO
trench) "'Cs 116-D-7 data NO

60Co NO
"2Eu NO
'S°Eu NO

'H NO
z3"2*'Pu NO

'Sr NO
zz°Ra NO

'-2NTh NO

^ I ( lnorcanics I

t'lrsemc Y CS

Cadmium NO
Chromium VI YES
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Extent of Contamination Maximum Are Reduced
Concentration Infiltration

Media/ Refined Detected Concentrations
Waete Site yolume Length Width Area Depth Material COPC (a) Exceeded?

(group) (m') (m) (m) (m2) (m)

107 D/DR Jt3 2316.0 38.1 15.2 579.0 4.0 Sludge Radionuclides assumed from
(sludge '^C 116-DR-9 and NO

trench) "'Cs 116-D-7 data NO
'Co NO
'Eu NO
1°Eu NO
'H NO
"9?A"Pu NO

'Sr NO( I
n6Ra NO
z'-flTh NO

I I ( Inoreanics

Arsenic YES

Cadmium NO
Chromium VI YES
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Extent of Contamination

Media/ Refined

Maximum
Concentration

Detected

Are Reduced
Infiltration

Concentrations

Waste Site Volume Length Width Area Depth Material COPC ( a) ' Exceeded?

(group) ( m') (m) (m) (mL) (m)

107 D/DR #4 1561.0 32.0 12.2 390.0 4.0 Sludge Radionuclides assumed from

(sludge 14C 116-DR-9 and NO

trench) "'Cs 116-D-7 data NO
'Co NO
'S2Eu NO
1°Eu NO
'H NO
z"rz°°Pu NO

'Sr NO

^BTh NO

( I ^ I lnor¢anics
Arsenic YES

Cadmium NO
Chromium VI YES
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Extent of Contamination Maximum Are Reduced
Concentration Infiltration

Media/ Refined Detected Concentrations
Waste Site Volume (m') Length Width Area Depth Material COPC ( a) Exceeded?
(group) (m) (m) W) (m)

107 D/DR #5 2005.0 27.4 18.3 501.0 4.0 Sludge Radionuclides assumed from
(sludge trench) "C 116-DR-9 and NO

"'Cs 116-D-7 data NO
'Co NO
152Eu NO

10Eu NO
'H NO
Z3srzaaPu NO

"'Sr NOI I
z26Ra NO
zzsTh NO

I I ( I Inoreanics
Arsenic YF,S

I
Cadmium NO

_ _ I I Chromium VI YES
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0

Extent of Contamination Maximum Are Reduced
Concentration Infiltration

Media/ Refined Detected Concentrations
Waste Site ^,oltunc

Length
Ii'idth Area Depth 1aferial!t' COPf' (a) Exceeded?

(group) (m') () () (m'') ()

116-DR-9 260414.0 210.3 101.5 21345.0 12.2 Soil Radionuclides pCl/¢
(retention Concrete 14C 1.8x10z NO
basin) Sludge 'Co 2.07x10' NO

I'Cs 3.25x10' NO
152Eu 1.11x104 NO

1°Eu 3.98x10' NO
239rz^°pu 6.50x10' NO
n"Ra 1.25 NO
'Sr 1.70x10z NO
MTh 1.02 NO

Inorganics mg/kg( I I
Arsenic 1.24x10' YES

Cadmimn i 20 NO
Chromium VI 7.34x10' YES

116-D-1A 4409.0 43.3 6.7 290.0 15.2 Soil Radionuclides Cil
(fuel stviagc "'Cs 2.57x10' NO
basin trench) 'Eu 9.17 NO

2392'°pu 8.30 NO
u'Ra 4.28x10' YES

Inorganics mg/kg
Cadmium 1.00 NO
Chromium VI 1.08x10z YES
Lead 5.19x102 NO
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Extent of Contamination Maximum Are Reduced
Concentration Infiltration

Media/ Refined Detected Concentrations
Waste Site Volume Length Width Area Depth Material COPC (a) Exceeded?

(8r•oulp) (m') (m) (m) (m^ (m)

116-D-111 2947.0 39.6 12.2 483.0 6.1 Soil Radionuclides DCi/e
(fuel storage 137Cs 2.49x10' NO
basin trench) 1zEu 9.72 NO

J9"AOPu 5.30 NO

Inorganics
Chromium VI 3.04x10' YES
Lead 2.20x10' NO

116-DR-1 i2 24.447 0 vanes vanes 4.215 5.8 Soil Radionuclides i/
(process 137Cs 8.30x10' NO
effluent 'nEu 4.42x10' NO
trench) I I I 239fA0Pu 1.40x10' NO

. . . • : • lnorgamc5

Cadmium

mE'kg

1.10 NO
Chromium VI 1.86x10' YES

116-D-2A 14.4 3. i 3. i y.ti i.5 Soii Radionuclides pCt/K
--------

(pluto crilb) Timbers M6Ra 1.3x10' YES

116-D-9 0.0 0.0 0.0 0.0 0.0 NA None NA NA
(seal pit crib)
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Extent of Contamination Maximum Are Reduced
Concentration Infiltration

Media/ Refined Detected Concentrations

Waste Site Volume Length Width Area Depth Material COPC tal Exceeded"

(group) ( m') (m) (m) (m') (m)

100 D/DR (b) (b) (b) (b) (b) Steel Radionuclides pCllg
(pipelines) Concrete "'Cs assumed from NO(c)

'SZEu pipeline group
10Eu data
'ssEu
63Ni
zMpU

vvsoPu

'Sr N

^ O d

i
AC .b^
°'° 77 < r
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Extent of Contamination

Media/ Refined

Maximum
Concentration

Detected

Are
Reduced

Infiltration
Concentrations

wasre Site Volume I,enbh Width Area Depth Material COPC (al Exceeded?

(group) ( m') (m) (nt) ( m2) (m)

118-D-4A 4564.0 57.9 18.3 1059.0 6.1 Misc. Radionuclides (d) NO(e)

(burial Solid '"C

ground) Waste "'Cs
'Co
u2Eu

10Eu

3H

^

"

Ni

I I

'

I I Inoreanics
Cadmium
Lead

curcMer

O[Canics

-no specific
constituents
identified, but
5% of volume is

assumed to he
contaminated by
organics
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G)

A

Extent of Contamination

Media/ Refined

Maarimtmt
Concentration

Detected

Are Reduced
Infiltration

Concentrations

1i'aste Site Volume Length Width Area Depth Material COPC (a) Exceeded?

(group) (m3) (m) (m) (m^) (m)

1l8-D-4B 350.0 32.0 7.3 215.0 3.7 Misc. Radionuclides (d) NO(e)

(burial Solid '"C
ground) Waste 137Cs

'Co
1szEu

1dEu
3H

63Ni

'°Sr

Inoraanics
I I ^d

Lead
Mercuiy

Orea
I I I

F
ecific_nO

constituents
identified, but
5% of volume is
assumed to be
contaminated by
organics
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Extent of Contamination Max.imum Are Reduced
Concentration Infiltration

Media/ Refined Detected Concentrations
Waste Site yolume Length Width Area nepth Material COPC (a) Exceeded?

(group) ( m3) (m) (m) (m2) (m)

118-D-18 625.0 24.4 12.2 237.0 6.1 Misc. Radionuclides (d) NO(e)
(burial Solid '"C
ground) Waste "'Cs

'Co
i5aEu

15°Eu
3H

"'Ni

I

'Sr

II Inorflatucs

Cadmium

I Ie

Or¢anics
-no specific
constituents

identified, but
5% of volume is

assumed to he
contaminated by
organics

132-D-1 0.0 0.0 0.0 0.0 0.0 NA None NA NA
115-D Gas

Recirculation

Building

(D&D)
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Extent of Contamination Maximum Are Reduced
Concentration Infiltration

Media/ Refined Detected Concentrations

Waste Site Volume Length Width Area Depth Material COPC (a) Exceeded?

(group) (m') (m) ( rn) (rn2) (m)

132-D-2 0.0 0.0 0.0 0.0 0.0 NA None NA NA
117-D Filter
Building
(D&D)

132-D-3 0.0 0.0 0.0 0.0 0.0 NA None NA NA
Effluent

Pumping
Station
(D&D)

3 .

y

d
(a) Where concentration exceeds preliminary remediation goals.

(h) Based on retention basin group profile fD C

!cl Based on group nrofile

(d) No quantitative data is available. Constituents are assumed from Miller and Wahlen 1987.

(e) It is assumed that burial grounds contain immobile forms of waste; thus, no contaminants are assumed to exceed the reduced infiltration v

concentrations.

(t) no soil contamination has been identified associated with the pipeiines, therefore no volume calcuiation is made; extent of contamination is

limited to the pipeline itself.

COPC contaminants of potential concern

D&D decontamination and decommissioning

NA not applicable

m
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Table G2-13. Allowable Soil Concentration - Reduced Infiltration Scenario.
0RAFI

Analyte Soil Concentration

RADIONUCLIDES pCi/g

2b1Am 5.01(103)

14C 2.92(103)
134Cs 8.35(104)
137Cs 1.25(105)

'Co 2.09(105)
152Eu 3.34(106)
154Eu 3.34(106)
'55Eu 1 .67(10')

3H 8.35(104)
40K 2.34(104)
22Na 3.34(104)
63Ni 7.52(106)
23aPu 8.35(102)
239140Pu 6.27(102)
22eRa 4.00(10°)
'Sr 2.09(104)
99'i'c 4.18(103)
2281.h 1.67(101)
232Th 2.09(10°)
233'234U 8.35 (102)
235

V

Tr 1 M(103)

1N
238U 1. 00(103)

INORGANICS mg/kg

Antimony 2.51(10-')
Arsenic 2.09(10°)
Barium 4.18(104)
Cadmium 1.25(102)
Chromium (VI) 4.18(10°)
Lead 1.25(103)
Manganese 2.09(103)
Mercury 5.01(10')
Zinc 1.25(105)

ORGANICS mg/kg

Aroclor 1260 2.21(102)
Benzo(a)pyrene 9.19(102)
Chrysene 2.00(10(')
Pentachlorophenol 4.40(101)
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3.0 RESULTS OF THE PLUG-IN APPROACH

This Section describes how the analysis of Remedial Alternatives for the waste site

groups in the Process Document is used in lieu of doing independent analyses for the

individual waste sites. The waste sites in the 100 Area source Operable Units were

categorized into 10 waste site groups, then several Remedial Alternatives for cleaning up
each of the waste site groups were evaluated (see Sections 3.0, 4.0, and 5.0 of the Process

Document). To implement the "plug-in" approach, the first step is to identify which waste
site group an individual waste site appears to belong to. This is accomplished by comparing

the profiles of the individual waste sites presented in Table G2-13 of this FFS to the waste

site group descriptions and group profiles given in Section 3.1 and Table 3-1 of the Process

Document. The appropriate group for each site is identified in Table G3-1.

The next step in the process is to determine if the individual waste site characteristics

meet the applicability criteria for the Remedial Alternatives for that waste site group (see

Table 4-2 in the Process Document). If the individual waste site characteristics match the

group profile and the applicability criteria completely, there are no deviations from the

analysis in the Process Document. In this case the analysis of alternatives in the Process
Document is adequate for the individual waste site, and the individual waste site plugs into

the existing alternatives analysis in the Process Document. If there are deviations, then

further analyses of that waste site are conducted in Sections 4.0, 5.0, and 6.0 of this
appendix.

The deviations indicated on Table G3-1 are brieflv summarized as follows: 100-D

pipelines exclude the Removal/Treatment/Disposal Alternative because there is assumed to be
no contaminated soils associated with the contaminated pipe and sludge.

3.1 EXAMPLE OF THE PLUG-IN APPROACH

An example of implementing the plug-in approach for the 116-D-2A waste site is
presented here to clarify the process. The process steps are described in Section 1.4 of the

Process Document; and the example below illustrates steps 5 and 6 described in that Section.
First. the I 16-D-2A waste site is identified as a Vluto Crib.

Table G2-2 does not indicate that the 116-D-2A site received solid waste, but shows

that the site received effluent waste from the reactor following fuel cladding failures. This
indicates that 116-D-2A is a contaminated soil siiz used for liquid effluent disposal. Table
G2-2 does indicate that 116-D-2A is a 3.1 x 3.1 i. 3.1 m(10 x 10 x 10 ft) gravel-filled site.

It can be concluded that the appropriate group for 116-D-2A is the pluto crib. The profile

for the group and the associated detailed and comparative analyses are documented in the

Process Document.

G3- I
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The evaluation of the 116-D-2A site against each Remedial Alternative is presented

below:

No Action - Data indicate that there is contamination present at the site which warrants

action; therefore, no action is not an acceptable alternative.

Institutional Controls - Refined COPC are identified for waste site 116-D-2A in Table G2-10
indicating that there are contaminants present that exceed PRG. Therefore, institutional
controls will not effectively address contaminants at the site.

Containment - Because there are contaminants that exceed reduced infiltration

concentrations, containment will not be applicable at the site.

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

In Situ Treatment - Because contaminants exceed PRG, and the contaminated lens is <5.8 in

(19 ft), the in situ treatment option may be applicable.

Removal /Treatment/Disl2osal - Because contaminants exceed PRG, this alternative may be
applicable. Thermal desorption enhancement is not necessary because organic contaminants

are not present at the site. For cost purposes, it is assumed that 100% of the contaminated
soil at 116-D-2A can be effectively treated by soil washing. This percentage is based on the
depth, distribution, and concentration of contammants at the waste site. This does not affect

the application of the alternative, but does impact the magnitude of volume reduction realized

at the site.

The next step is to compare the 116-D-2A waste site characteristics to the
applicability criteria for the Remedial Alternatives shown in Table 4-2 of the Process
Document. The analysis conducted in the Process Document determined that two Remedial

Alternatives were appropriate for Pluto Cribs; Removal/Disposal, and Removal/Treatment/

Disposal. However, the comparison of I 16-D-DA characteristics to the applicability criteria
indicate a third alternative, in situ vitrification, is also appropriate for this waste site. This

deviation between the Process Document (Table 4-2) and the individual waste site assessment

are identified and noted in Table G3-1 of this FFS.

The alternatives for waste site 116D-2A are the same as those for the pluto crib

group; therefore, no deviations are identified and the site completely plugs into the analyses
for the group.

3.2 RESULTS OF THE PLUG-IN APPROACH

The characteristics of the individual waste sites were compared to the applicability

criteria for the Remedial Alternatives (as shown in Table 4-2 of the Process Document), and

the results of this evaluation are shown in Table G3-1. The deviation between the individual

waste sites and waste site groups are noted in Table G3-1. All of the waste sites directly

plug into, the waste site group except for the effluent pipelines.

G3- 2
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iEqii
1'able Gs-1. companson ot vv asT.e Nnes to xemealal Alternatives. kpage i orsl ^.

Waste Site 116-D-7 116-DR-9 116-DR-1 107-D/DR
116-DR-2 SLUDGE

TRENCHE.S

Group Retention Retention Process Sludge Tr®ch
Basin Basin Efllueut

Treucll

Alternative Applicability Criteria and Enbaucements Are Applicability Criteria and Enhancements Met?

No Action

SS-1 Criterion: No No No No

SW-1 • Has site been effectively addressed in lhe past?

Institutional Controls

SS-2 Criterion: ^ No No No No

SW-2 • Contaminants < PRG

-

Containment

SS-3 Criteria: Ye, Yes Yes Yes

SW-3 • Contaminants > PRG

• Contaminants < reduced infdtrebon rate No No No No

concentrations

Removal/Disposal

SS-4 Criterion: Yes Yes Yes Yes

SW-4 • Conteminants > PRG

In Situ Treatment

SS-8A Criteria: Ye> Yes Yes Yes

• Contaminants > PRG

• Contamination < 5.8 m ( 19 fl) in depth No No Yes Yes

SS-8B Criteria: NP NA NA NA

• Contaminants > PRG

• Contaminants < reduced infiltration rate NA NA NA NA

concentrations

SW-7 Criteria: NA NA NA NA

• Conuminants > PRG

• Contaminants < reduced infiltration rate NA NA NA NA

concentrations

RemovallTreatment/Disposal

SS-t0 Criterion: Ye, Yes Yes Yes

• Contaminants > PRG

Enhancements: Ne No No No

• Organic contaminants (if yes, thermal desorption

must be included in the treatment system)

• Percemage of contaminated volume less than 671t 67% 100% 67%

twice the PRG for cesium-137.

SW-9 Criterion: NA NA NA NA

• Cuntaminants > PRG

Enhancement: NA NA NA NA

• Organic contaminants
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Comparison of Waste Sites to Remedial Alternatives. (page 2 of 3)

Waste Site 116-D-1A 116-D-1B 116-D-2A 116-D-9

Group Ftie1 itorage FLeI Storage Pluto Crib Seal Pit Crib
Basin Tr®cL Basin TreurL

Alternative Applicability Criteria and Euhaucemeuts Are Applicability Criteria and Euhaucements Met?

No Action

SS-1 Criterion: Yo No No Yes

SW-I • Has site been effectively addre.csed in the

Lpast?

Institutional Controls

SS-2 : ri[erio¢ No No No

SW-2 Contaminants < PRG L
Containment

SS-3 Criteria:

es

Yes Yes NA

SW-3 • Contaminants > PRG

• Contaminants < reduced infiltration rate Vo No No NA

concentrations

Removal/Disposal

SS-4 Criterion Yes Yes NA

SW-0 • Contaminants > PRG

In Situ Treatment

SS-8A Criteria: Ves Yes Yes NA

• Contaminants > PRG

• Contamination < 5.8 m ( 19 It) in depth No No Yes NA

SS-8B Criteria: NA NA NA NA
• Contaminants > PRG

• Contaminants < reduced in6ltration rate NA NA NA NA

concentrations

SW-7 Criteria: NA NA NA NA

• Contaminants > PRG

• Contaminants<reducedinfiltrationate lYA NA NA NA

concentrations

Removal/Treatment/Disposal

SS-10 Criterion: Yes Yes Yes NA

• Contaminants > PRG

Enhancements: No N, No NA

• Organic contaminants ( i( yes, thermal

desorption must be included in the [reatmeni

system)

• Percentage of contamioated volume less 11 i0% 100% 100% NA

than twice the PRG for cesium-137.

SW-9 Criterion NA NA NA NA
• Contaminants > PRG

Enhancement: NA NA NA NA

• Organic contaminants
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Table G3-1. Comparison of Waste Sites to Remedial Alternatives. (page 3 of 3) 4r
PIPELINES 118-D-0A 132-0-t

Waste Site 118-D-0B 122-D-2
11S-D-18 132-D-3

Group Pipeline Burial D&D Earilities
Grounds

Alteruadve Applicability Criteria and Enhancemeuts Are Applicability Criteria and Enhanctntents
Met?

No Action

SS-1 Criterion: No No Yes

SW-2 • Has site been effectively addressed in the past?

Institutional Controls

SS-2 Criterion: No No NA

SW-2 • Contaminants < PRG

Containment

SS-3 Critetia: Yec Yes NA

SW-3 • Contaminants > PRG

• Contaminants < reduced infiltration ate cvnttntrxtions Yes Yes NA

Removal/Disposal

SS-4 Criterion: Yes Yes NA

SW4 • Contaminants > PRG

In Situ Treatment

SS-8A Criteria: NA NA NA

• Contaminants > PRG

• Contamination < 5.8 m(1U ft ) in depth NA NA NA

SS-8B Criteria: Yes NA NA
• Contaminants > PRG

• Contaminants < reduced infiltration rate conc<ntrations Yes NA NA

SW-7 Criteria: NA Yes NA

• Contaminants > PRG

• Conuminants < reduced infiltration rate conecntrations NA Yes NA

Removal/Tuatment/Disposa I

SS-10 Criterion: NA(d) NA NA

• Contaminants > PRG

Enhancements: NA(d) NA NA

• Organic contantinan6 (it ves. themtal desorptium must he

included in the treatment system)

• Percentage of contaminarrd volume less than tvvice the NA(d) NA NA

PRG for cesium-137.

SW-9 Criterion: NA Yes NA

• Contaminants > PRG

Enhancement: NA Yes NA

• Organic contaminants

Nn - Not Applicable fd) - deviation from waste sire group PRG - Preliminary Remediation Goals
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4.0 ALTERNATIVE DEVELOPMENT DRAFT
This section identifies those waste sites ir= the 100-DR-1 Operable Unit that match

completely with their corresponding waste site groups in the Process Document, and those
waste sites that do not match.

For those sites that match completely, the site plugs directly into the analysis of
alternatives for the waste site group conducted in the Process Document (see Section 1.4,
Step 6a). The sites that meet this requirement include 116-D-7, 116-DR-9, 116-DR-1/2,
107-D/DR sludge trenches, 116-D-IA, 116-D-1B, 116-D-2A, 116-D-9, 118-D-4A,
118-D-4B, 118-D-18, 132-D-1, 132-D-2, and 132-D-3.

The sites that do not plug in directly (Process Document, Section 1.4, step 6b) can be
divided into two groups. The first group includes sites that require enhancements to an
alternative or an inclusion, or dismissal of an alU=.rnative as originally proposed. The sites
that meet this requirement, and the applicable deviation, are as follows: 100-D/DR process
effluent pipeline does not meet all of the applicability criteria for the pipeline group
alternative identified in the Process Document. No contaminated soils have been identified
around the pipelines, therefore the Removal /Treatment/Disposal Alternative no longer
applies. Accordingly, this site deviates from the group because of changes in the applicable
alternat:ives.

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

G4-
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5.0 DETAILED ANALYSIS OF' ALTERNATIVES DRAFT
This section presents the detailed analysis of the Remedial Alternatives applicable to

the individual waste sites within the 100-DR-1 Operable Unit. In the detailed analysis, each
alternative is assessed against the evaluation criteria described in Section 5.1 of the Process
Document. The detailed analysis provides a basis to compare the alternatives and to support
a subsequent evaluation of the alternatives made by the decision makers in the remedy
selection process.

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

• The detailed analyses for those individual waste sites that do not deviate from
the waste site groups are referenced to the group discussion presented in the
Process Document.

• The detailed analyses for those individual waste sites that deviate from the
waste site groups are discussed in Section 5.1.1.

5.1 SITE-SPECIF'IC DETAILED ANALYSIS

Based on the comparison presented in Table G3-1, several of the individual waste
sites within the 100-DR-1 Operable Unit plug imo the waste site group alternatives;
therefore, the detailed analysis for these individual waste sites can be referenced to the
Process Document. These individual waste sites include 116-D-7, 116-DR-9, 116-DR-1/2,
107-D/DR sludge trenches, 116-D-1A, 116-D-1B, 116-D-2A, 116-D-9, 118-D-4A,
118-D-4B, 118-D-18, 132-D-1, 132-D-2, and 13 !-D-3.

The detailed analysis for the remaining waste site (100-D/DR pipelines) is discussed
in the following sections. Table G5-1 summarizes the alternatives applicable to each waste
site and whether the detailed analysis is covered in the Process Document or discussed below
in Section 5. 1. 1. Tables G5-2 and G5-3 present the remediation costs and durations
associated with all waste sites.

5.1.1 100-D/DR Pipeline

This section evaluates the 100-D/DR pipeline site against the CERCLA evaluation
criteria. The Removal/Treatment/Disposal Alternative ( SS-10) is applicable to sites that have
contaminated soil. Current documentation indicates that the soil surrounding the 100-D/DR
pipeline is not contaminated. Therefore, the soil surrounding the pipelines will not require
remedial action. Because the deviation for this site is just an omission of an alternative, no
evaluation is required.

G5-
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.-Vlternatives Technologies Included aste Site Croup

116-D-7 116-DR-9 116-DR-1
116-DR-2

107-DIDR
Sludge

Trenches

116-D-1A 116-D-13 116-D-2A 116-D-9 Pipelines 11S-D-4A
113-D-1B
113-D-13

132-D-1
132-D-2
132-D-3

\oAction 55-1
SW-1

Noi:e - ^ P P

hLtitutionalControls SS-2 DeedRestrictione

SW-2 GroundwaterMoniforin^

Containment SS-3 Surface WaterContiols P P

SW-3 iVtodiried RCRA Barrier P P

Deed Restrictions P P

GroundwaterNIoruionna P P

Remoaal.DLsposal SS-4 Removal P P P P P P P _ P P ^

^^^
4 DLTosal

.P _-- P--- -
P P

__ _

P P _

__...._
P

In Situ TreaPnent SS-SA Surface Water Controls
.-- -

P P I ^ P

InSitu Vitr;fication P P '
. ^.Gnundwater moni7on; _ . . ^ _

Deedrestrictiotis
=-P

P

"I Modified RCRA Barcier
P

Surface Water Controls P

DeedRestriction s

i

Groundwater^dorubrul,^
--

.
---- . .

. . .. . . . .

..

.S^% -, iTranuc Com aC:von
-

P̂ _

Nlodified RQZA Barrier P
-
SurfaceWaterConQOls

GroundwaterMonitocin^ ____ ^ ^i ^ ( P

Deed Restrictions

^

P

Removal, lreaiment, SS-10 Removal P P P

Dispclsal TNeanal Deso fion

So$Wa1ung P P P P P P P

' sal P P P P P
-

SW-9 Removal

Thennal Da,<o tion

T

Com action

ERDF Disnosal

P - Indicates the detailed analysis vvhicli is provided in the Proces> Document

blank - Technology does not apply to this Waste Site

RC^i41- Resource Conservation and Recov ery Act

ERDF - Em-iroimlental Restoration Disposal Fadlity C-?!3
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100-DR-1 OPERABLE UNIT

116-0-7 1.2 2.1

107 DIDR SLUDGE
TRENCHES

#1 0.1 0.4 0.1

#2 0.1 0.4 0.1

83 0.1 0.4 0.1

#4 0.1 0.3 0.1

I5 0.1 0.3 0.1

116 DR 9
_ .... .... ... . .. __. ^

1.4 3.2

116-0-1 A 0.2 ^ ^-T - 0.3
._.__.. ... . . _--

116-D-1B 0.1 0.1

116-DR-1I2 0.4 3.1 0.5

116-0-2n 0.1 0.1 0.1

116-D-9 Institutional Controls p roposed at sits

100 DIDR

PIPELINES 1.6 1.0 0.1

118-D-4A 0.1 0.1 0.1 0.1

118-D-4B 0.1 0.1 0.1 0.1
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6.0 COMPARATIVE ANALYSIS DRAFT
This section presents the comparative analysis of Remedial Alternatives that involves

evaluation of the relative performance of each alternative with respect to the evaluation
criteria presented in Section 5.0. This comparison identifies the advantages and
disadvantages of each alternative so that key tradeoffs can be identified.

Following the methodology of the Process Document, the comparative analysis of the

100-DR-1 alternatives is presented in quantitative format (Tables G6-1 through G6-7). The

tables present the alternatives applicable to each waste site and a comparison of the relative

differences between each alternative. The comparison identifies the relative rank of the

alternative (relative to other applicable alternatives) along with the cost, and a discussion of

its specific advantages and disadvantages.'

The quantitative comparison tables provide rank for each alternative, as well as

separate rankings for the five criteria evaluated. Tables G6-1 through G6-7 summarize the
comparative analysis of the applicable alternatives for each waste site.

No action is identified as the only applicable alternative for the 116-D-9 seal pit crib

(see Section 5.0 of this document and the Process Document). Because there are no other

alternatives to compare against, the site is not included in the comparative analysis.

Likewise, the Process Document identifies no ac=.ion for the decontamination and
decommissioning groups. Thus, these sites (132-D-1, 132-D'2, and 132-D-3) are not
presented in the following tables.

6.1 QUANTITATIVE COMPARISON OF REMEDIAL ALTERNATIVES

6.1.1 Retention Basins

The comparative analysis for retention basins ranked Removal/Disposal ahead of
Removal/Treatment/Disposal Alternative. The long-term evaluation criteria and reduction in

toxicity for 116-D-7 and 116-DR-9 retention has ns scores higher for Removal/Treatment/

Disposal; however, all the other evaluation critet iia (shori-term effectiveness,

implementability, and cost) score higher for the I:emoval/Disposal Alternative. The

comparative analysis results are shown in Tables G6-1 and G6-2.

6.1.2 Process Effluent Trenches

The Removal/Disposal, In Situ Vitrification, and Removal/Treatment/Disposal

Alternatives were considered for 116-DR- I and t 16-DR-2 process effluent trenches. In the

long-term evaluation criteria, Removal/Treatment/Disposal scored higher than the other two

alternatives. In the reduction in toxicity criteria In Situ Vitrification scored the highest. In

the rest of the evaluation criteria, Removal/Disptlsal received equal or higher scores and is

1Esiimates of durati on for each altetnative are pre.serted in se;tion 5.0 Ti ble 5-1.

G6- l
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The comparative analysis results are shown in Tables G6-3

There are five sludge trenches in the 100-DR-1 Operable Unit. These sludge trenches

were evaluated for Removal/Disposal, In Situ Vitrification, and Removal/Treatment/Disposal

Alternatives. The Removal/Treatment/Disposal scored highest for the long-term

effectiveness while In Situ Vitrification was better in reduction in toxicity evaluation criteria.

For short-term, implementability, cost criteria, and Removal/Disposal scored equal or highest

and is the highest ranked alternative. The comparative analysis results are shown in Table

G6-5.

6.1.4 Fuel Storage Basin Trenches

The 116-D-1A and 116-D-1B fuel storage basin trenches were evaluated for

Removal/Disposal and Removal/Treatment/Disposal Alternatives. The Removal/Treatment/

Disposal Alternative scored higher in long-term effectiveness and reduction in toxicity

criteria. However, for the short-term effectiveness, implementability and cost criteria, the

highest ranking alternative was Removal/Disposal and overall scored two points higher than

the Removal/Treatment/Disposal Alternative. The comparative analysis results are shown in

Tables G6-6 and G6-7.

6.1.5 Pluto Crib

The Removal/Disposal, In Situ Vitrificat on, and Removal/Treatment/Disposal

Alternatives were considered for the 116-D-2A pluto crib. The Removal/Treatment/Disposal

scored highest for long-term effectiveness. For the reduction in toxicity, In Situ Vitrification

was better than the Removal/Disposal or Removal/Treatment/Disposal Alternatives. The

RemovaliDisposal scored higher for short-term effectiveness, implementability and cost

criteria and was overall the highest ranked alternative for this pluto crib. The comparative

analysis results are shown in Table G6-8.

6.1.6 Buried Pipelines

The Containment, Removal/Disposal, and In Situ Grouting were considered as

Remedial Alternatives for the buried pipelines in 100-DR-1 Operable Unit. For the short-

term criteria, the containment scored the highesr. For cost, the In Situ Grouting was the best

alternative. For the other (long-term, reduction in toxicity, and implementability) criteria,

the Removal/Disposal scored the highest and is the overall highest ranked Remedial

Alternative for the buried pipelines. The Removal/Treatment/Disposal Alternative (SS-10) is

applicable to sites that have contaminated soil. Current documentation indicates that the soil

surrounding the pipelines is not contaminated, therefore this alternative was not considered.

The comparative analysis results are shown in Table G6-9.
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DFMFT6.1.7 Burial Grounds

There are three burial grounds in 100-DR-1 Operable Unit, which were evaluated for
remediation alternatives. The four alternatives considered in this evaluation were
Containment, Removal/Disposal, In Situ Compaction, and Removal/Treatment/Disposal.

6.1.8 118-D-4A Burial Ground

The overall highest ranked alternative for 118-D-4A burial ground was Containment,
followed by Removal/Treatment/Disposal, In Situ compaction, and Removal/Disposal. In
Situ compaction and Removal/Treatment/Disposal are tied. In comparison, all four
alternatives are only 2.5 apart in total scores. For long-term effectiveness and reduction in
toxicity criteria, Removal/Treatment/Disposal A ternative scored the highest. For short-term
and cost criteria, the Containment Alternative ranked higher than the other three alternatives.
For implementability, Containment and Remova;./Disposal were equal and better than the rest
of the criteria. The comparative analysis results are shown in Table G6-10.

6.1.9 118-D-4B Burial Ground

Removal/Disposal scored the highest for cost criteria and was the overall highest
ranked Remedial Alternative. The Removal/Treatment/Disposal Alternative ranked higher
for long-term_effectiveness_and [eductionintoxicity criteria. For short-term effectiveness,
Containment Alternative ranked the highest. For implementability, Containment and
Removal/Disposal were equal and better than others. The comparative analysis results are
shown in Table G6-11.

6.1.10 118-D-18 Burial Ground

The overall highest ranked Remedial Alternative for 118-D-18 burial ground was
Removal/Disposal. For long-term effectiveness and reduction in toxicity criteria, the
RemovaUTreatment/ Disposal ranked the highest. For short-term effectiveness, Containment
was the best alternative. For implementability, l:ontainment and Removal/Disposal were
equal and better than others, while Removal/Disposal scored the highest for cost criteria.
The comparative analysis results are shown in Table G6-12.

G6-3
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Table G6-1. Quantitative Comparison of Evaluation Criteria
for 116-D-7 Retention Basin.

Remedial Alternatives

CERCLA Evaluation
Criteria

Removal/Disposal Removal/Treatment/Disposal

Weight Score Rank'°' Weight Score Rank"

Long-term Effectiveness 1.00 7.00 7.00 1.00 9.00 9.00

Reduction of Mobility
or Volume

0.50 4.00 2.00 0.50 5.00 2.5

Short-term Effectiveness 0.50 6.00 3.00 0.50 3.00 1.50

Implementability 1.00 9.00 9.00 1.00 5.00 5.00

Cost 1.00 1 0.00 10.00 1.00 8.00 8.00

Total RankroI

0

31.0 26.0

(''Rank = weight x score
(bYlbtal Rank = sum of individual rankings

Table G6-2. Quantitative Comparison of Evaluation Criteria
for 116-DR-9 Retention Basin.

Remed ial Alternatives

CERCLA Evaluation
Removal/Disposal Removal/Treatment/Disposal

Criteria
Weight Score Rank Weight Score Rank^''

Long-term Effectiveness 1.00 7.00 7.00 1.00 9.00 9.00

Reduction of Mobility 0.50 4.00 2.00 0.50 5.00 2.5
or Volume

Short-term Effectiveness 0.50 1 i.00 3.0G 0.50 3.00 1.50

Implementability 1.00 11.00 9.00 1.00 5.00 5.00

Cost 1.00 10.00 10.00 1.00 8.00 8.00

Total Rank("' 31.0 26.0

(''Rank = weight x score

(')l'otal Rank = sum of individual rankings
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Table G6-3. Quantitative Comparison of Evaluation Criteria
for 116-DR-i Process Effluent Trenches.

DRAFT
CERCLA

Remedial Alternatives

Evaluation

Criteria

Removal/Disposal In Situ Vitrification Removal/Treatment/
Disposal

Weight Score Rank" Wei,;ht Sccre

_

Rank"' Weight Score Rank(°'

Long-term

Effectiveness
1.00 7.00 7.00 1.0 4 00 4.00 1.00 9.00 9.00

Reduction of
Mobility cr Volume

0.50 3.00 1.5 0.50 7 00 3.5 0.50 5.00 2.5

Short-tem:
Effectiveness

0.50 7.00 3.50 0.5;) 700 3.50 0.50 3.00 1.50

Implementability 1.00 7.00 7.00 1.00 2.00 2.00 1.00 5.00 5.00

Cost 1.00 10.00 10.00 1.0:i 3.00 3.00 1.00 8.00 8.00

Total Rank'°' 29.0 16,0 26.0

")Rank = weight x score
°'Tota1 Rank = sum of individual rankings

Table G6-4. Quantitative Comparison of Evaluation Criteria
for 116-DR-2 Process Effluent Trenches.

CERCLA
Remedial Alternatives

Evaluation

Criteria
Removal/Disposal In Situ Vitrification Removal/Treatment/

Disposal

Weight Score Rank" Weight Score Ruilt'°' Weight Score Rank"

Long-term
Effectiveness

1.00 7.00 7.00 1.00 4.00 4.00 1.00 9.00 9.00

Reduction of
Mobility or Volume

0.50 3,00 1.5 0.50 7.00 3.5 0.50 5.00 2.5

Short-term
Effectiveness

0.50 7,00 3.50 0.5t) 7.00 3.50 0.50 3.00 1.50

Implementtbility 1.00 7.00 7.00 1.00 2.00 2.00 1.00 5.00 5.00

Cost 1.00 10.00 10.00 1.0ti 3.00 3.00 1.00 8.00 8.00

Total Rank'°' 29.0 ] 6.0 26.0

°'Rank = weight x score
'"'1'otal Rank = sum of individual rankings
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Table G6-5. Quantitative Comparison of Evaluation Criteria for Sludge
Trenches (1, 2, 3, 4, 5).

Remedial Alternatives
CERCLA
Evaluation
Criteria

Removal/Disposal In Situ Vitrification Removal/Treatment/
Disposal

Weight Scorr Rank" Weight Score Rank" Weight Score Rank'°

Long-tem
Effectiveness

1.00 7.00 7.00 1.00 4.00 4.00 1.00 9.00 9.00

Reduction of
Mobility or Volume

0.50 3.00 1.5 0.1;0 7. J0 3.5 0.50 5.00 2.5

Short-term
Effectiveness

0.50 7.00 3.50 0.50 7,30 3.50 0.50 5.00 2.50

Implementability 1.00 7.00 7.00 1.00 3.00 3.00 1.00 5.00 5.00

Cost 1.00 10.00 10.00 1.00 3.00 3.00 1.00 7.00 7.00

Total Rank'°' 29.0 17.0 26.0

(')Rank = weight x score
('Tatal Rank = sum of individual rankings

Table G6-6. Quantitative Comparison of Evaluation Criteria
for 116-D-1A Fuel Storage Basin Trench.

Remedial Alternatives

CERCLA Evaluation
Criteria

Removal/Disposal Removal/Treatment/Disposal

Weight Score Rank(') Weight Score Rank'°'

Long-term Effectiveness I no 7.00 7.00 1.00 9.00 9.00

Reduction of Mobility or

Volume

0.50 3.00 1.5 0.50 5.00 2.5

Short-term Effectiveness 0.50 7.00 3.50 0.50 5.00 2.50

Implementability 1.00 '1.00 7.00 1.00 5.00 5.00

Cost 1.00 10.00 10.00 1.00 8.00 8.00

Total Rank °^ 29.0 27.0

(')Rank = weight x score

(brl'otal Rank = sum of individual rankings
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Table G6-7. Quantitative Comparison of Evaluation Criteria
for 116-D-1B Fuel Storage Basin Trench.

jA,^

Remedial Alternatives

CERCLA Evaluation
Criteria

Removal/Disposal Removal/Treatment/Disposal

Weight Score Rank`°' Weight Score Rankl°

Long-term Effectiveness 1.00 7.00 200 1.00 9.00 9.00

Reduction of Mobility or
Volume

0.50 3.00 1.5 0.50 5.00 2.5

Short-term Effectiveness 0.50 ? .00 3.5 0 0.50 5.00 2.50

Implementability 1.00 "7.00 7.00 1.00 5.00 5.00

Cost 1.00 10.00 10.00 1.00 7.00 7.00

Total Rak'") 29.0 26.0

*Rank = weight x score

('ri'otal Rank = sum of individual rankings

Table G6-8. Quantitative Comparison of Evaluation Criteria for 116-D-2A Pluto Crib.

CERCLA
Remedial Alternatives

Evaluation

Criteria

Removal/Disposal In Situ Vitrification Removal/Treatment/
Disposal

Weight Score Rank°' Wei€ht Score Rank"' Weight Score Rank°'

Long-term
Effectiveness

1.00 7.00 7.00 1.00 4.00 4.00 1.00 9.00 9.00

Reduction of
Mobility or Volume

0.50 3A0 1.5 0.5S1 '.00 3.5 0.50 5.00 2.5

Short-tetm
Effectiveness

0.50 8.00 4.00 0.5) 7.00 3.50 0.50 6.00 3.00

Implementability 1.00 8.00 8. 00 1.Oa 4,00 4.00 1.00 6.00 6.00

Cost 1.00 10.00 10.00 1.00 4.00 4.00 1.00 4.00 4.00

Total Rankt"' 30.5 19.0 24.5

"'Rank = weight x score
("yrotal Raiilc = sum of individual rankings
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Table G6-9. Quantitative Comparison of Evaluation Criteria for Buried
Process Effluent Pipelines.

CERCLA Remedial Alternatives

Evaluation
Criteria

Containment Removal/Disposal In Situ Grouting

Weight Score Rank" Weighs Score Ratdc"' Weight Score Rank"'

Long-term 1.00 2.00 2.00 1.00 7.00 7.00 1.00 3.00 3.00

Effectiveness

Reduction of 0.50 1.00 0 50 0.50 3.(Hl 1.50 0.50 2.00 1.0
Mobility or
Volume

Short-term 0.50 7.00 3.50 0.50 6.(N) 3.00 0.50 6.00 3.00
Effectiveness

Implementability 1.00 3.00 3.00 1.00 7.00 7.00 1.00 2.00 2.00

Cost 1.00 1.00 1.00 1.00 4.00 4.00 1.00 10.00 10.00

Total Rank°^ 10.0 22.5 19.0

"Rank = weight x score

`'Total Rank = sum of individual ranldngs
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Table G6-10. Quantitative Comparison of Evaluation Criteria for 118-D-4A Bu I i:d 4,rou od

CERCLA RemedialAltetnadves
Evaluation
Criteria

Containment RemovaVDisposal In Situ Compaction RemovaVeatmuWDicposal

Weight Score Rank`^ Weight Score Rank'° Weight Score RankP1 Weight Swre Rank"

Long-term

Effectiveness

1.00 3.00 3.00 100 '.00 700 1.00 4.00 4.00 1.00 9.00 1700

Reduction of

Mobility or

Volume

0.50 2.00 1.0 0.50 00 1.5 0.50 2.00 1.0 0.50 5.0o Z 5

Short-term

Effectiveness

0.50 9.00 4.50 0.50 ^.0C 1 50 0.50 7.00 3.50 0.50 2.00 1.00

Implementability 1.00 5.00 5.00 1.00 5.00 5.00 1.00 4.00 4.00 1.00 3.00 3.00

Cost 1.00 10.00 10.00 1.00 6.00 5.00 1 00 9.00 9.00 1.00 6.00 6.00

Total Raoko' 23.5 21.0 21.5 21.5

Table G6-11. Quantitative Comparison of Evaluation Criteria for 118-D-4B Burial Ground.

CERCLA Remedial Altetvatives
Evaluation Containment Removal'Disposal In Sim Compaction Removal/Treatment/Disposal
Critetia

Weight Score Rankf9 Weight Saxe Rank`° Weight Score Rank"' Weight Score Rank"

1ong-temt 1.00 3.00 3.00 1.00 7.00 '00 1.00 4.00 4A0 1.00 9.00 9.00
Effectiveness

Reduclionof 0-50 2.00 1.0 0.50 00 1.5 0_50 2.00 1.0 0.50 5.00 2.5
Mobility or

Volume

Short-term 0.50 9.00 4.50 0-50 3.00 50 0.50 7.00 3.50 0.50 2.00 1.00
Effectiveness

Implementability 1.00 5.00 5.00 L00 5.O0 ,00 1.00 4.00 4.00 1.00 3.00 3.00

Cost 1.00 5.00 5.00 1-00 10.00 10A0 1.00 4.00 4.00 1.00 5.00 5.00

Total Rankro' IB.S 5.0 16.5 21.5

Table G6-12. Quantitative Comparison of Evaluation Criteria for 118-D-18 Burial Grounds.

CERCLA Remedial Alternatives
Evaluation Containment Removal/Disposal In Situ Compaction Removal/Treatment/Disposal
Crlteria

Weight Score Rank`v Weighl Swre Rmkitl Weight Soore Rank"' Weight Score Rank°i

Long-term 1.00 3.00 3.00 1 00 7.00 00 1 00 4.00 4.00 1.00 9.00 9.00
Effectiveness

Reduction of Q50 2.00 1 0 0 it 3 00 5 O.tiO 2.00 1.0 0.50 5.00 2.5
Mobility or

Volume

Short-term 0.50 9.00 4.50 0.50 3 00 t 50 0 50 7.00 3.50 0.50 2.00 1.00
Effectiveness

Imptementability 1.00 5.00 5.00 1.00 5 00 00 1.00 4.00 4.00 1.00 3.00 3.00

Cost 1.00 6.00 6.00 1 00 10.00 11.00 1.00 2.00 2.00 1.00 5.00 5.00

Total Raukn' 19.5 14.5 20.5

•°tUnK = wetght x score

'"'Total Rank = sum of individual rankings
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FT7.0 COMPARATIVE ANALYSIS FOR REVISEI) FREQUENT USE SCE

As discussed in the Introduction of this Appendix, the detailed and comparative
analyses performed in Sections 5.0 and 6.0 of the Process Document and this FFS Appendix
were based on meeting human health risk-based goals assuming occasional use of the land
and soil remediation to support frequent use of groundwater. This scenario is referred to as
the baseline scenario. Based on the recent Tri-Party Agreement decision to use Washington's
MTCA B regulations and EPA's proposed 15 mrem/yr radiation exposure criteria to establish
soil remediation goals, an assessment was conducted to see how this change in cleanup goals
effects the analysis of alternatives. The revised frequent use scenario (MTCA B/15 mrem/yr),
discussed in the Sensitivity Analysis (Appendix D, Attachment 6), indicates that the revised
frequent use scenario imposes two significant changes on the comparative analysis of
alternatives. These are as follows:

The In Situ and Containment Alternatives are no longer appropriate for interim
actions at the 100 Areas because these alternatives leave wastes at the site and
thereby preclude several potential future uses. Interim actions, based on the
recent Tri-Party Agreement decision, should be consistent with both frequent
and occasional use of the land.

2. The revised frequent use scenario potentially requires less excavation than the
baseline scenario. Therefore, the costs of the Removal/Disposal and
Removal/Treatment/Disposal Alternatives are reduced 32 and 30%,
respectively, as compared to the baseline scenario. The baseline scenario costs
are presented in Appendix 13 of the Process Document, and the costs and
volumes for the revised frequent use scenario are presented in the Sensitivity
Analysis (Appendix D).

With the elimination of the Containment and In Situ Treatment Alternatives, the
Removal/Disposal and Removal/Treatment/Disposal Alternatives become the two principal
Remedial Alternatives. The change from the baseline scenario to the revised frequent use
scenario influences these two alternatives in similar ways. Therefore, there is very little
effect on the key discriminators used for the comparative analysis. This means that the
comparative analysis of these two alternatives under the baseline scenario changes only
slightly by switching to the revised frequent use scenario. The next two subsections evaluate
how the revised frequent use scenario changes the results of the original analysis of
alternatives. The evaluation is based on information presented in Appendix D, the Process
Document, and earlier sections of this FFS Appendix.
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7:1 'INFI.UENCE OF THE REVISED FREQUENT USE CLEANUP GOALS ON
THE 100-DR-1 FFS

The development of the Remedial Alternatives in the 100 Area Feasibility Study

Phases 1 and 2 (DOE-RL 1993a) and the Process Document are not influenced by the change

in cleanup goals, so the number and types of Remedial Alternatives stay the same.

Likewise, the plug-in approach is still directly applicable for either the baseline or the revised
frequent use scenarios.

The detailed analysis of the Removal/Disposal and Removal/Treatment/Disposal

Alternatives in the Process Document (Section 5.0) is influenced only slightly by the change

in cleanup goals (less excavation is required by the revised frequent use scenario); therefore,

there is no change in the assessment of these alternatives with regards to the CERCLA

evaluation criteria and NEPA issues. The potential adverse effects of the Removal/Disposal

and Removal/Treatment/Disposal Alternatives on workers, future site uses, and the

environment are also much the same under the revised frequent use scenario as they are

under the baseline scenario. Therefore, the detailed analysis of alternatives in the Process

Documem: and this 100-DR-1 FFS Appendix rennain valid.

The comparative analysis in Section 6.0 of this FFS Appendix (see Tables G6-1

through G6-12) requires changes because (1) the In Situ and Containment Alternatives drop

out and (2) the ranking based on costs must be recalculated. In most cases the recalculation

of costs did not change the relative ranking of the alternatives. That is, the alternative with

the highest total rank under the baseline scenario also generally received the highest rank

under the revised frequent use scenario. The following subsection describes how the results

of the comparative analysis change, in comparison to the results in Section 6.0 of the Process

Document and this FFS Appendix, due to the change in the cleanup goals.

7.2 REVISED FREQUENT USE SCENARIO QUANTITATIVE COMPARISON OF
REMEDIAL ALTERNATIVES

7.2.1 116-D-7 and 116-DR-9 Retention Basin,

The Remove/Dispose and Remove/Treat/Dispose Alternatives are the only alternatives
applicable to these retention basins. The scoring and ranking as applied in the Process

Document and in this FFS Appendix are still valid, except for costs. The cost reduction of

32% and 30% for Remove/Dispose and Remove/Treat/Dispose, respectively, changes the

score of the cost category to 10 and 9, respectively. The reduction in excavation does not

change the relative advantages and disadvantages of the alternatives. The comparative

analysis, tables based on the new remediation concept for 116-D-7, are given in Table G7-1

and for 1 l6-DR-9 are given in Table G7-:'.

7.2.2 116-DR-1 and 116-DR-2 Process Effluent Trenches

With the elimination of ISV as an alternative for the 116-DR-1 and 116-DR-2 process

effluent trenches, now only the Remove/Dispose and Remove/Treat/Dispose Alternatives are
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applicable to these waste sites. The scoring and rank i ng, as applied in the Process Document
and Section 6.0 of this FFS, are still valid except for cost. The cost reduction of 32% arid
30% for Remove/Dispose and Remove/Treat/Dispose, respectively, does not change the
score of the cost category. The comparative analysis tables, based on the new remediation
concept for 116-DR-1 and 116-DR-2, are given in Tables G7-3 and G7-4.

7.2.3 107 D/DR Sludge Trenches

With the elimination of ISV, the 107 D/DR sludge trenches (t through 5) were
evaluated only for Remove/Dispose and Remove/Treat/Dispose. The scoring and ranking, as
applied in the Process Document and Section 6.0 of this FFS, are still valid. The cost
reduction factors discussed above resulted in no changes to the score of the cost category.
The comparative analysis table, based on the new remediation concept for 107 D/DR
trenches, is given in Table G7-5.

7.2.4 116-D-1A and 116-D-IB Fuel Storage Basin Trenches

With the elimination of the ISV and Containment Alternatives, the Remove/Dispose
and Remove/Treat/Dispose Alternatives are the only alternatives applicable to the 116-D-1A
and 116-D-1B Storage Basin Trenches. The scoring and ranking, as applied in the Process
Document and in this FFS Appendix, are still valid except for costs. The cost reduction of
32% and 30% for Remove/Dispose and Remove,'Treat/Dispose, respectively, does not
change the score of the cost category. The reduction in excavation does not change the
relative advantages and disadvantages of the alternatives. The comparative analysis criteria,
based on the new remediation concept for 116-D- IA, are given in Table G7-6 and for 116-D-
1B are given in Table G7-7.

7.2.5 116-D-2A Pluto Crib

With the elimination of ISV and containment as an alternative for the 116-D-2A pluto
crib, now only the Remove/Dispose and Remove!Treat/Dispose Alternatives are applicable to
this waste site. The scoring and ranking, as applied in the Process Document and Section
6.0 of this FFS, are still valid except for cost. The cost reduction of 32% and 30% for
Remove/Dispose and Remove/Treat/Dispose, respectively, does not change the score of the
cost category. The comparative analysis table, based on new remediation concept for
116-D-2A pluto crib, is given in Table G7-8.

7.2.6 100-D Buried Process Effluent Pipelines

With the elimination of the ISV and Containment Alternatives for the 100-D
pipelines, Remove/Dispose is the only viable alternative to be considered.

7.2.7 100-D Burial Grounds

With the elimination of ISV and containment alternatives, Remove/Dispose and
Remove/Treat/Dispose are the only alternatives to be considered. The scoring and ranking,
as applied in the Process Document and Section 6.0 of this FFS, are still valid except for
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cost. 1'hf Remove/Dispose Alternative is the highest ranked alternative for the 118-D-4A,
118-D-413, and 118-D-18 burial grounds. The comparative analysis tables based on new
remediation concept for the burial grounds, are given in Tables G7-9, G7-10, and G7-1 1,
respectively.

7.2.8 Comparative Analysis Summary

The revised frequent use scenario comparative analysis ranks Remove/Dispose

Alternative as the highest of all the alternatives considered for the 100-DR-1 IRM sites. See
Tables G-,'-1 through G7-11.
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Table G7-1. New Remediation Concept Quantitative Comparison of

Evaluation Criteria for 116-D-7 Retention Basin.

DRAFT
Remedial Alternatives

CERCLA Evaluation
iC it

Removal/Disposal Removal/Treatment/Disposal
er ar

Weight
-
Score
-
Rank'` Weight Score Rank(°)

Long-term Effecti veness 1.00 7.00 7.00 1.00 9.00 9.00

Reduction of Mobility

or Volume

0.50 4.00 2.00 0.50 5.00 2.5

Short-term Effectiveness 0.50 6.00 3.00 0.50 3.00 1.50

Implementability 1.00 9.00 9.00 1.00 5.00 5.00

Cost 1.00 10.00 10.00 1.00 9.00 9.00

Total Rank(e) 31.0 27.0

(')Rank = weight x score
('ylbtal Rank = sum of individual rankings

Table G7-2. New Remediation Concept Quantitative Comparison of Evaluation

Criteria for 116-DR-9 Retention Basin.

Remedial Alternatives

CERCLA Evaluation
iC it

Removal/Disposal Removal/Treatment/Disposal
er ar

Weight. Score Rank"' Weight Score Rank*

Long-term Effectiveness 1.00 1.00 7.00 1.00 9.00 9.00

Reduction of Mobility

or Volume

0.50 400 2.00 0.50 5.00 2.5

Short-term Effectiveness 0.50 6.00 3.00 0.50 3.00 1.50

Implementability 1.00 9.00 9.00 1.00 5.00 5.00

Cost 1.00 10.00 10.00 1.00 8.00 8.00

Total Rank'"I 31.0 26.0

WRank = weight x score

ro'Total Rank = sum of individual rankings
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New Remediation Concept Quantitative Comparison of Evaluation
Criteria for 116-DR-1 Process Effluent Trenches.

Remedial Alternatives
CERCLA Evaluation

Criteria
Removal/Disposal Removal/Treatment/

Disposal

Weight Score Rank") Weight Score Rank(')

Long-term Effectiveness 1.00 7.00 7.00 1.00 9.00 9.00

Reduction of Mobility or
Volume

0.50 3.00 1.5 0.50 5.00 2.5

Short-term Effectiveness 0.50 7.00 :3.50 0.50 3.00 1.50

Implementability 1.00 7.00 7.00 1.00 5.00 5.00

Cost 1.00 10.1 >0 10.00 1.00 8.00 8.00

Total Rank(b) 29.0 26.0

(')Rank = weight x score
OyTotal Rank = sum of individual rankings

Table G7-0. New Remediation Concept Quantitative Comparison of
Evaluation Criteria for 116-DR-2 Process Effluent Trenches.

Remedial Alternatives

CERCLA Evaluation
Removal/Disposal Removal/Treatment/

Criteria
Disposal

-^-- -
Weight Sco re Rank^°) Weight Score Rank(')

Long-term Effectiveness ! .00 7.00 7.00 1.00 9.00 9.00

Reduction of Mobility or 0.50 3.00 1.5 0.50 5.00 2.5
Volume

Short-term Effectiveness 0.50 7.G 0 .3.50 0.50 3.00 1.50

Implementability 1.00 7.00 7.00 1.00 5.00 5.00

Cost 1.00 10. 00 10.00 1.00 8.00 8.00

Total Rank'bt 29.0 26.0

O)Rank = weight x score
(')Tota1 Rank = sum of individual rankings
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Table G7-5. New Remediation Concept Quantitative Comparison of Evaluation

Criteria for Sludge Trenches ( 1, 2, 3, 4, 5).

Remedial Alternatives
CERCLA Evaluation

Criteria
Removal/Disposal Removal/Treatment/

Disposal

Weight Score Rank'°) Weight Score Rank'°)

Long-term Effectiveness 1.00 7.00 17.00 1.00 9.00 9.00

Reduction of Mobility or
Volume

0.50 3.0:) 1.5 0.50 5.00 2.5

Short-term Effectiveness 0.50 7.00 3.50 0.50 5.00 2.50

Implementability 1.00 7.00 7.00 1.00 5.00 5.00

Cost 1.00 10.00 10.00 1.00 7.00 7.00

Total Ranktt :1.9.0 26.0

'°)Rank = weight x score
roYT'otal Rank = sum of individual rankings

Table G7-6. New Remediation Concept Quantitative Comparison of Evaluation
Criteria for 116-D-1A Fuel Storage Basin Trench.

Remedial Alternatives
CERCLA Evaluation

Criteria
Removal/Disposal Removal/Treatment/Disposal

Weight Score RanO' Weight Score Rank'°'

Long-term Effectiveness 1.00 7.00 7.00 1.00 9.00 9.00

Reduction of Mobility
or Volume

0.50 ?.00 1.5 0.50 5.00 2.5

Short-term Effectiveness 0.50 7 .00 3.50 0.50 5.00 2.50

Implementability 1.00 7 .00 7.00 1.00 5.00 5.00

Cost 1.00 1 0.00 10.0C, 1.00 8.00 8.00

Total Rank(e) 29.0 27.0

' Rank == weight x score
"Total Rank = sum of individual rankings
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Table G7-7. New Remediation Concept Quantitative Comparison of Evaluation

Criteria for 116-D-1B Fuel Storage Basin Trench.

Remedial Alternatives

CERCLA Evaluation
C it i

Removal/Disposal Removal/Treatment/Disposal
er ar

Weight Score Rank(') Weight Score Rank("

Long-term Effectiveness 1.00 7 .00 7.00 1.00 9.00 9.00

Reduction of Mobility

or Volume

0.50 3.00 1.5 0.50 5.00 2.5

Short-term Effectiveness 0.50 7.00 3.50 0.50 5.00 2.50

Implementability 1.00 7 .00 7.00 1.00 5.00 5.00

Cost 1.00 1 0.00 10.00 1.00 7.00 7.00

Total Rank(") 29.0 26.0

(')Rank = weight x score
rorl'otal Rank = sum of individual rankings

Table G7-8. New Remediation Concept Quantitative Comparison of

Evaluation Criteria for 116-D-2A Pluto Crib.

iLA E l
Remedial Alternatives

onva uatCERC
Criteria Removal/Disposal Removal/Treatment/Disposal

Weight Score Rank(") Weight Score Rank*

Long-term Effectiveness 1.00 7.00 7.00 1.00 9.00 9.00

Reduction of Mobility or

Volume

0.50 3.00 1.5 0.50 5.00 2.5

Short-term Effectiveness 0.50 8.00 4.00 0.50 6.00 3.00

Implementability 1.00 8.00 8.00 1.00 6.00 6.00

Cost 1.00 10.00 10.00 1.00 4.00 4.00

Total Rank(") 30.5 24.5

")Rank = weight x score
roTotal Rank = sum of individual rankings
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Table G7-9. New Remediation Concept Quantitative Comparison of
Evaluation Criteria for 118-D-4A Burial Ground.

DRAFT
CERCLA Evaluation _

Criteria Removal/Disposal Removal/Treatment/Disposal

Weight Score Rank(') Weight Score Rank(')

Long-term Effectiveness 1.00 7.00 7.00 1.00 9.00 9.00

Reduction of Mobility or
Volume

0.50 3.00 1.5 0.50 5.00 2.5

Short-term Effectiveness 0.50 3.00 1.50 0.50 2.00 1.00

Implementability 1.00 5.00 5.00 1.00 3.00 3.00

Cost 1.00 10.00 10.00 1.00 9.00 9.00

Total Rank(b 11
5.0 24.5

(')Rank == weight x score
royIbtal Rank = sum of individual rankings

Table G7-10. New Remediation Concept Quantitative Comparison of
Evaluation Criteria for 118-D-4B Burial Ground.

CERCLA Evaluation
Criteria Removal/Disposal Removal/Treatment/Disposal

Weight Score Rank(') Weight Score Rank(')

Long-term Effectiveness 1.00 7.00 7.00 1.00 9.00 9.00

Reduction of Mobility or
Volume

0.50 3.00 1.50 0.50 5.00 2.5

Short-term Effectiveness 0.50 3.00 1.50 0.50 2.00 1.00

Implementability 1.00 5.00 5.00 1.00 3.00 3.00

Cost 1.00 10.00 10.00 1.00 4.00 4.00

Total RankIbI 25.0 19.5

"'Rank == weight x score
(')Total Rank = sum of individual rankings
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Table G7-11. New Remediation Concept Quantitative Comparison of
Evaluation Criteria for 118-D-18 Burial Grounds.

CERCLA Evaluation
Criteria

Removal/Disposal Removal/Treatment/Disposal

Weight Score Rank' Weight Score Rank"

Long-term Effectiveness 1.00 7.00 7.00 1.00 9.00 9.00

Reduction of Mobility or
Volume

0.50 3.00 1.5 0.50 5.00 2.5

Short-term Effectiveness 0.50 3.00 1.50 0.50 2.00 1.00

Implementability 1.00 5.00 5.00 1.00 3.00 3.00

Cost 1.00 10.00 10.00 1.00 5.00 5.00

Total Rank() 25.0 20.5

O)Rank = weight x score
royI'otal Rank = sum of individual rankings
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100-DR-1 OPERABLE UNIT WASTE SITE VOLUME ESTIMATES
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Volume Estimate

100-DR-1 Operable Unit

OBJECTIVE:

Provide estimates of:

The volume of contaminated m:
100-DR-1 Operable Unit.
The volume of materials that wi
contaminated materials.
The areal extent of contaminatit

Estimates are provided for the following wa

Site Number Sit

116-D-1A 105 -D Storage Bas i

116-D-1B 105-D Storage Bas i

116-D-2 105-D Pluto Crib

116-D-7 107-D Retention Ba

116-DR-1 & 2 107-DR Liquid Wa!

116-D-9 117-D Seal Crib

116-DR-9 107-DR Retention 1

132-D-I 115-D Gas Recircul

132-D-2 117-D Filter Buildii

132-D-3 Effluent Pumping S

107-D/DR Sludge l.

107-D/DR Sludge 1:

107-D/DR Sludge 1:

107-D /DR Sludge 1 :

10i-D/DR Sludge I:

118-1)4-A Burial Gi

118-D4-B Burial Gr

118-18 Burial Ciroui

Pipelines 1074) & 107-DR F
Pipelines
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Volume Estimate
100-DR- I Operable Unit

METHOD:

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

• Estimate the dimensions of each waste site.
• Estimate the location of the site.
• Estimate the extent of contamination present at each site.
• Estimate the extent of the excavation necessary to remove the contamination present.
• Calculate the volume of contamination present. the volume of material to be removed,

and the areal extent of contamination.

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

Waste Site Location -
Location of the waste site is derived from pertinent references, confirmed by field visit.
The specific reference or method used to locate each site is discussed in a separate brief
[9]. Coordinates for each waste site are converted to Washington State coordinates [9].
Resulting Washington State coordinates are presented herein.

Contaminated Volume Dimensions -
The extent of contamination present at the waste site is estimated from analytical data
that exists for the site. The data used, assumptions made, and method for estimating
extent is discussed in a separate brief [10]. Dimensions are summarized herein.

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

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

ASSUMPTIONS:

The following assumptions were used to locate and/or provide dimensions for a waste site
it no other data exists. See Reference 10 for assumptions concerning extent of
contamination and Reference 9 for assumptions concerning location of the waste site.
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Volume Estimate
100-DR-1 Operable Unit

ASSUMPTIONS (continued):

Burial Grounds -
• Burial ground dimensions are 6 m (20 tt) wide at the bottom, 6 m(20 ft) deep, and

have 1.0 H : 1.0 V side slopes.
• Five feet of additional cover was provided.
• Burial grounds were completely filled.

Liquid Waste Sites -
• Trenches were built with 1.0 H: 1.0 N' side slopes.
• Tops of cribs are 1.9 in (6 ft) below grade.

The following assumptions were used in calculating volumes and areas:
• No site interferences or overlaps are considered, volumes and areas are calculated for

each waste site separately

All depths are below grade unless otherwise noted

REFERENCES:

DOE-RL, 1994, Hanford Site Waste Information Data System (WIDS), U.S.
Department of Energy, Richland Operations Otfice, Richland, Washington.

2 100-D Area Technical Baseline Report

3 Hanford Site Drawings and Plans.

4 Site topographic maps, Drawings.

5 Historical photographs of the 100-D/DR Area.

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

7 DOE-RL, 1993, Limited Field btvestig«tions Report for the 100-DR-1 Operable Unit,
DOE/RL-93-29, Draft A, U.S Department of Energy, Richland Operations Office,
Richland, Washington.

8 IT Corporation, 1994, "100-DR I Wasce Site Locations," IT Corporation Calculation
Brief, Project Number 199806.406

9 IT Corporation, 1994, "100-DRI Waste Site Contamination Extent," IT Corporation
Calculation Brief, Project Number 199806.406
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Volume Estimate
100-DR-1 Operable Unit

SITE NUMBER: 116-D-1A
SITE NAME: 105-D Storage Basin Trench No. I

WASTE SITE

Length - 39.6 m (130 ft) along the bottom 43.3 m (142 ft) at surface [ 1]
Width - 3.1 m (10 ft) along the bottom, 6.7 m(22 ft) at surface [1]
Depth - 1.8 m (6 ft) [1]

Slopes - 1.0 H: 1.0 V
Orientation - East-West lengthwise

Site was backfilled to 0.6 m (2 ft) above existing grade [2].

CONTAMINATED VOLUME DIMENSIONS:

Trench was filled to grade with liquids, side slopes, and substrate and are contaminated
from surface to 56 ft bls [101.

Length - 43.3 m (142 ft) [10^

Width - 6.7 m (22 ft) [10]

Depth - 15.2 m (50 ft) [10]

EXCAVATED VOLUME DIMENSIONS:

Base of excavation is 43.3 m (142 ft) long by 6.7 m (22 ft) wide at a depth of 15.2 to
(50 ft) [10]. See attached figure for excavation top dimensions.

Excavation Slopes - 1.5 H : 1.0 V

WASTE SITE LOCATION:

Northing: 151,590 [9]
Easting: 573,860 [9]

Reference Point: Center of trench 161

ELEVATIONS:

Surface: 142.5 m (468 ft) [4]
Groundwater: 117.3 m (385 ft) [8]
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Figure GAl-1. IRM Site: 116-D-1 A. DRAFT
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Volume Estimate
100-DR-1 Operable Unit

SITE NUMBER: 116-D-IB

SITE NAME: 105-D Storage Basin Trench No. 2

WASTE SITE DIMENSIONS:

Length - 30.5 m(100 ft) along the bottom 39.6 m(130 ft) at the surface [1]
Width - 3.1 m(10 ft) along the bottom, 12.2 m (40 ft) at the surface [1]
Depth - 4.6 in (15 ft) [1]
Slopes - 1.0 H: 1.0 V

Orientation - North-South lengthwise

Site was backfilled to 0.6 m(2 ft) above grade [2].

CONTAMINATED VOLUME DIMENSIONS:

Trench was filled to grade with liquids. side slopes, and substrate and are contaminated

from surface to 6.1 m(20 ft) bls [10].

Length - 39.6 in (130 ft) [10]
Width - 12.2 in (40 ft) [101

Depth - 6.1 in (20 ft) [10]

EXCAVATED VOLUME DIMENSIONS:

Base of excavation is 69.5 m(228 ft) long by 42.1 in (138 ft) wide at a depth of 6.7 in

(20 ft) [10]. See attached figure for excavation top dimensions.

Excavation Slopes - 1.5 H: 1.0 V

WASTE SITE LOCATION:

Northing: 151,611 [9]

I?asting: 573,848 [9]

Reference Point: Center of west edge of bottom of unit [6].

ELEVATIONS:

Surface: 142.5 in (468 ft) [4]

Groundwater: 117.3 in (385 ft) [8]
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Figure GA1-2. IRM Site: 116-D-1B. DRAFT
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Volume Estimate

100-DR-1 Operable Unit

SITE NUMBER: 116-D-2
SITE NAME: 105-D Pluto Crib

WASTE SITE DIMENSIONS:

Length - 3.1 in (10 ft) [1,21
Width - 3.1 in (10 ft) [1,21
Depth - 3.1 in (10 ft) [1,21
Slopes - Vertical

Orientation - North-South [51

The crib was set in ground with its upper surface at grade [2].

CONTAMINATED VOLUME DIMENSIONS:

Contamination begins at 3 in C 10 ft) below surface and extends to 4.6 m(15 ft) below

surface [10].

Length - 3.1 in (10 ft) [10]
Width - 3.1 in (10 ft) [10]
Depth -1.5m(5ft);from3.1m(]0ft)tu4.6m(15ft)[10J

EXCAVATED VOLUME DItVIENSIONS:

Bottom of excavation is 3.1 m(10 ft) by 3. I m(10 tt) at a depth of 4.6 m(15 ft) [10].

See attached figure for excavation top dimensions.

Fxcavation Slopes - 1.5 H 1.0 V

WASTE SITE LOCATION:

Northing: 151,510 [9]
Fasting: 573,820 [9]

Reference Point: Center of crib [9].

ELEVATIONS:

Surface: 142.5 in (468 it) [4]

Groundwater: 117.3 in (385 ft) [8]
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Figure GAI-3. IRM Site 1I6-D-2.

\ LIMIT OF

EXCAVATION

LIMIT OF

WASTE SITE (BOTTOM)
AND CONTAMINATION

SCALE

8 0 6 16

1 cm = 8 meters

PLAN

N

0

<

W

W

1S0

140

130

120

1f0

WASTE SITE - EXISTING
GROUNO SURFACE

1

13 -EXCAVATION

CONTAMINATED AREAJ

150

140

130

120
Y GW ELEV

110

VERTICAL

SEC TION _
EXAGGERATION = lx

EXTENT OF CONTAMINATION EXTENT OF EXCAVATION

SURFACE AREA : 9.6 sa. meters

VOLUME : 14.4 cu. meters

SURFACE AREA : 224 sq. meters

VOLUME = 424 cu. meters

N

2
0

<

W

W

116D2A

GA1-11



DOE/RL-94-61
Rev. 0

,

Votume Estimate
100-DR-1 Operable Unit

SITE NUMBER: 116-D-7

SITE NAME: 107-D Retention Basin

WASTE SITE DIMENSIONS:

Length - 142.3 in (467 ft) [1,2,3]
Width - 70.1 in (230 ft) [1,2,3]
Depth - 7.3 in (24 ft) [1,2]
Slopes - Vertical
Orientation - East-West lengthwise [3]

Walls and baffles were demolished, site backfilled with 0.6 m(2 ft) of soil [1].

CONTAMINATED VOLUME DIMENSIONS:

Contamination extends 6.1 m(20 ft) to the north, 3.1 m(10 ft) to the south, east, and west
[10].

Length - 148.4 in (487 ft) [10]

Width - 79.2 m (260 ft) [ 101
Depth - 10.7 in (35 ft) [10]

EXCAVATED VOLUME DIMENSIONS:

Bottom of excavation is 148.4 m(487 ft) by 79.2 m (260 ft) at a depth of 10.7 m(35 ft)
[10]. See attached figure for excavation top dimensions.

Excavation Slopes - 1.5 H: 1.0 V

WASTE SITE LOCATION:

Northing: 152,337 [9]
Easting: 573,624 [9]

Reference Point: Northwest corner 191

ELEVATIONS:

Surface: 132.5 in (435 ft) [4]

Groundwater: 116.9 m (384 ft) [8]
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Figure GAl -4. IRM Site: 116-D-7.
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Volume Estimate
100-DR-1 Operable Unit

SITE NUMBER: 116-DR-1 and 2
SITE NAME: 107-DR Liquid Waste Disposal Trench Nos. I and 2

WASTE SITE DIMENSIONS:

Length - Varies, see attached figure [3]

Width - Varies, see attached figure [3]

Depth - 6.1 in (20 ft) [1,2]

Slopes - 1.0 H: 1.0 V
Orientation - N/A

116-DR-1 and 116-DR-2 are assumed to have been enlarged to make one trench [2].

CONTAMINATED VOLUME DIMENSIONS:

Trench was filled to grade with liquids, side slopes, and substrate and are contaminated

from 1.8 m(6 ft) to 7.6 m(25 ft) below surface [10].

Length - Varies, see attached tigure [10]

Width - Varies, see attached figure [10]

Depth -5.8m(19fi)from1.8m(6ft)to7.6m(25ft)

EXCAVATED VOLUME DIMENSIONS:

See attached figure for excavation top dimensions.

Excavation Slopes - 1.5 H: 1 0 V

WASTE SITE LOCATION:

Northing: A. 152,341 B. 152,341 C. 152,338 D. 152,300 E. 152,270

Easting: 573,963 573,998 574,029 574,073 574,055

Northing: F. 152,315 G. 152,315

Easting: 574,027 573,963

Reference Point: Point A is located at the northwest corner of the trench. The points

proceed clockwise through Point G. All points indicate a trench bottom

coordinate [9].
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Figure GA1-5. IRM Sites: 116-DR-1 and 116-DR-2.
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Volume Estimate
100-DR-1 Operable Unit

SITE NUMBER: 116-D-9

SITE NAME: 117-D Seat Pit Crib

WASTE SITE DIMENSIONS:

Length - 3.1 in (10 ft) [1,2]

Width - 3.1 m (10 ft) [1,2]

Depth - 3.1 in (10 ft) [1,2]
Slopes - Vertical

Orientation - North-South [3]

A large steel vent cap is located in the center uf the site [1].

CONTAMINATED VOLUME DIMENSIONS:

Assume no contaminated volume [10].

Length - N/A [10]
Width - N/A [10]
Depth - N/A [10]

EXCAVATED VOLUME DIMENSIONS:

N/A

Excavation Slopes - N/A

WASTE SITE LOCATION:

Nonfiing: 151,536 [9]
Easting: 573,844 [9]

Reference Point: Center of crib [9]

ELEVATIONS:

Surface: 142.5 m(468 ft) 14]
Groundwater: 117.3 in (385 ft) [8]
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Volume Estimate
100-DR-1 Operable Unit

SITE NUMBER: 116-DR-9

SITE NAME: 107-DR Retention Basin

WASTE SITE DIMENSIONS:

Length - 182.9 m (600 ft) [1,2,3]

Width - 83.2 m (273 ft) [1,2,31

Depth - 6.1 m (20 ft) [1.21

Slopes - Vertical

Orientation - North-South lengthwise [3]

CONTAMINATED VOLUME DIMENSIONS:

Contamination extends 60 ft(18.3 m) to the south, 30 ft (9.1 m) to the north, east, and west

[101

Length - 210.3 m (690 ft) [10]
Width - 101.5 m (333 ft) [10]
Depth - 12.2 m(40 ft) 1101

EXCAVATED VOLUME DIMENSIONS:

Bottom of excavation is 210.3 m (690 ft) by 101.5 m (333 ft) at a depth of 15.8 m (52 ft)

[101. See attached figure for excavation top dimensions.

Excavation Slopes - 1.5 H : 1.0 V

WASTE SITE LOCATION:

Northing: 152,336 [9]
Easting: 573,848 [9)

Reference Point: Northwest corner [9]1

ELEVATIONS:

Surface: 135.0 m (443 ft) [4]

Groundwater: 116.9 m (384 ft) [8]
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Figure GAI-6. [RM Site: 116-DR-9.
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Volume Estimate
100-DR-1 Operable Unit

SITE NUMBER: 132-D-1

SITE NAME: 115-D Demolished Gal Recirculation Building

WASTE SITE DIMENSIONS:

Length - 51.2 m (168 ft) [1]

Width - 29.9 m (98 ft) [1 ]

Depth - 3.4 m(I l ft) [t]

Slopes - Vertical

Orientation - North-South lengthwise [5]

The building was demolished in situ and buried I m (3 ft) below surface [ 1].

CONTAMINATED VOLUME DIMENSIONS:

Assume no contaminated volume [101

Length - N/A [10]
Width - N/A [10]
Depth - N/A [10]

EXCAVATED VOLUME DIMENSIONS:

Excavation Slopes - N/A

WASTE SITE LOCATION:

Northing: 151,523 [9]
Easting: 573,785 [9]

Reference Point: Northwest corner [9)

ELEVATIONS:

Surface: 142.5 m (468 ft) [4]

Groundwater: 117.3 m (385 ft) [8]
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Volume Estimate
100-DR-1 Operable Unit

SITE NUMBER: 132-D-2

SITE NAME: 117-D Filter Building

WASTE SITE DIMENSIONS:

[.ength - 18 m (59 ft) 11]
Width - 11.9 m(39 ft) [1 1
Depth - 8.2m(27ft)[1I

Slopes - Vertical
Orientation - North-South lengthwise [3,5

The site was demolished in situ and buried 1.0

CONTAMINATED VOLUME DIMENSIONS:

Assume no contaminated volume [10].

Length - N/A [101
Width - N/A [101
Depth - N/A [101

EXCAVATED VOLUME DIMENSIONS:

Excavation Slopes - N/A

WASTE SITE LOCATION:

Northing: 151,521 [9]
Easting: 573,745 [9]

Reference Point: Northeast corner [9]

ELEVATIONS:

Surface: 142.5 m (468 ft) 14]

Groundwater: 117.3 m (385 ft) [8]
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Volume Estimate
100-DR-1 Operable Unit

SITE NUMBER: 132-D-3

SITE NAME: Effluent Pumping Station

WASTE SITE DIMENSIONS:

Length - 6.1 m (20 ft) [1 ]

Width - 6.1 m (20 ft) [1]

Depth - 9.8 m (32 ft) [1]

Slopes - Vertical

Orientation - North-South

The site was demolished in situ, and covered with 1 m (3 ft) of backfill [ 1].

CONTAMINATED VOLUME D[MENSIONS:

Assume no contaminated volume [10].

Length - N/A [10]
Width - N/A [10]

Depth - N/A [10]

EXCAVATED VOLUME DIMENSIONS:

N/A

Excavation Slopes - N/A

WASTE SITE LOCATION:

Northing: 151,551 [9]
EaSting: 573,776 [9]

Reference Point: Northeast corner [9]

ELEVATIONS:

Surface: 142.5 m (468 ft) [4]

Groundwater: 117.3 m (385 ft) [8]
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Volume Estimate
100-DR-1 Operable Unit

DRAFT
SITE NUMBER:
SITE NANIE: 107-D/107-D Sludge Disposal'17eneh No. I

WASTE SITE DIMENSIONS:

Length - 32 m (105 ft) along the bottom, 38.1 or (125 fi) at top of trench [3]
Width - 9.1 m (30 ft) along the bottom, 15.2 m(50 ft) at top of trench [3]
Depth - 3.1 in (10 ft) [101
Slopes - 1.0 H: 1.0 V
Orientation - North-South lengthwise 13]

Site was backfilled with 1.8 m (6 ft) of clean cover 1101.

CONTAMINATED VOLUME DIMENSIONS:

Contamination begins at 1-8 m (6 ft) below surface and extends to 5.8 m(19 ft) below
surface [10].

Length - 38.1 m (125 ft) 1101
Width - 15.2m(50ft)[10]
Depth - 4 m (13 ft) [10]

EXCAVATED VOLUME DIMENSIONS:

Bottom of excavation is 38.1 m(125 ft) by 15.2 m(50 ft) at a depth of 5.8 m (19 ft) [10].
See attached figure for excavation top dimensions.

Excavation Slopes - 1.5 H 1.0 V

WASTE SITE LOCATION:

Northing: 152,285 [9]
Easting: 573,977 [9]

Reference Point: Center of east side of top of trench 191

ELEVATIONS:

Surface: 135 m (443 ft) 14]
Groundwater: 116.8 m (383 ft) 18]
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Figure GA1-7. IRM Site: 107-D/DR Sludge Disposal Trench No. 1.
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Volume Estimate
100-DR-I Operable Unit

SITE NUMBER:
SITE NAME: 107-D/107-DR Sludge Trench Pso, 2

WASTE SITE DIMENSIONS:

Length - 32 m(]05 ft) along the bottom, 38.1 m(125 ft) at top of trench [3]

Width - 9.1 m(30 ft) along the bottom, 15.2 m(50 ft) at top of trench [3]

Depth - 3.1 in (lO ft) [10]

Slopes - 1.0 H: 10 V
Orientation - North-South lengthwise [3]

Site was backfilled with 1.8 m(6 ft) of clean c over 110 1-

CONTAMINATED VOLUME DIMENSIONS:

Contamination begins at 1.8 m(6 ft) beiow smface and extends to 5.8 m(19 ft) below
surface 110].

Length - 38.1 m(125 ft) 1701

Width - 15.2 m(50 ft) 1101

Depth - 4 in (13 ft) [10]

EXCAVATED VOLUME DIMENSIONS:

Bottom of excavation is 38.1 m ( 125 ft) by 15 2 m(50 ft) at a depth of 5.8 m ( 19 ft) [10].
See attached figure for excavation top dimensions.

Excavation Slopes - 1.5 H1.0 V

WASTE SITE LOCATION:

Northing: 152,312 [9]

Easting: 573,825 [9]

Reference Point: Center of trench [9]

ELEVATIONS:

Surface: 135 in (443 ft) [4]
Groundwater: 116.9 m (384 ft) 18]
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Figure GA1-8. IRM Site: 107-D/DR Sludge Trench No. 2.
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Volume Estimate
100-DR-1 Operable Unit

SITE NUMBER:
SITE NAME: 107-D/107-DR Sludge Trench No. 3

WASTE SITE DIMENSIONS:

Length - 32 m (105 ft) along the bottom, 38.1 m (125 ft) at top of trench [3]
Width - 9.1 m (30 ft) along the bottom, 15.2 m(50 ft) at top of trench [3]
Depth - 3.1 m (10 ft) [10]
Slopes - 1.0 H: 1.0 V
Orientation - East-West lengthwise [3]

Site was backfilled with 1.8 m (6 ft) of clean tover I 101.

CONTAMINATED VOLUME DIMENSIONS:

Contamination begins at 1.8 m(6 ft) below surface and extends to 5.8 m (19 fr) below
surface [10].

Length - 38.1 to (125 ft) 110]
Width - 15.2 m (50 ft) I 10]
Depth - 4 to (13 ft) [10]

EXCAVATED VOLUME DIMENSIONS:

Bottom of excavation is 38.1 to 125 ft) x 15.2 m (50 fl) at a depth of 5.8 m (19 ft) [10].

Excavation Slopes - 1.5 H L0 V

WASTE SITE LOCATION:

Norrhing: 152,267 [9]
Easting: 573,734 [9]

Reference Point: Center of north side of top of trench 19]

ELEVATIONS:

Surface: 135 m (443 ft) [4^
Groundwater: 117 m (384 ft) [8R
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Figure GAI-9. IRM Site: 107-D/DR Sludge Trench No. 3.
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Volume Estimate
100-DR--1 Operable Unit

SITE NUMBER:
SITE NAME: 107-D/107-DR Sludge Trench t:o. 4

WASTE SITE DIMENSIONS:

Length - 25.9 m (85 ft) along the bottom, 32 m(105 ft) at top of trench [3]
Width - 6.1 m (20 ft) along the bottom, 12.2 m (40 ft) at top of trench [3]
Depth - 3.1 m (10 ft) 1101
Slopes - 1.0 H: 1.0 V
Orientation - East-West lengthwise [3]

Site was backfilled with ].8 m (6 ft) of clean cnver.

CONTAMINATED VOLUME DIMENSIONS:

Contamination begins at 1.8 m (6 ft) below surface and extends to 5.8 m (19 ft) below
surface [10].

Length - 32 m(105 ft) 1101
Width - 12.2 m (40 ft) [10]
Depth - 4 m (13 ft) [10]

EXCAVATED VOLUME DIMENSIONS:

Bottom of excavation is 32 m(105 ft) by 12.2 m (40 ft) at a depth of 5.8 m (19 ft) [10]. See
attached figure for excavation top dimensions.

Excavation Slopes - 1.5 H 1-0 V

WASTE SITE LOCATION:

Northing: 152,357 [9]

Easting: 573,645 [9]

Reference Point: Center of north side of trench [9]

ELEVATIONS:

Surface: 135 m (443 ft) 141
Groundwater: 116.9 m (384 ft) [8]
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Figure GAl-10. IRM Site: 107-13/DR Sludge Trench No. 4.
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DRAFf
Volume Estimate
100-DR-1 Operable Unit

SITE NUMBER:
SITE NAME: 107-D/107-DR Sludge Trench No. 5

WASTE SITE DIMENSIONS:

Length - 15.2 m(50 ft) along the bottotn, 27.4 m(90 ft) at top of trench [31
Width - 6.1 m (20 ft) along the bottom, 18.3 m(60 ft) at top of trench [3]
Depth - 3.1 in (10 ft) [10]
Slopes - 1.0 H: 1.0 V

Orientation - East-West lengthwise [3]

Site was backfilled with 18 m(6 ft) of clean cover.

CONTAMINATED VOLUME DIMENSIONS:

Contamination begins at 1.8 in (6 ft) below surface and extends to 5.8 m(19 ft) below

surface [101.

Length - 27.4 in (90 ft) [10J

Width - 18.3 in (60 ft) [10]

Depth - 4 in (13 ft) [101

EXCAVATED VOLUME DIMENSIONS:

Bottom of excavation is 27.4 m (90 ft) by 18.3 m (60 It) at a depth of 5.8 m(19 ft) [10].

See attached figure for excavation top dimensions.

Excavation Slopes - 1.5 H : 1.0 V

WASTE SITE LOCATION:

Northing: 152,205 [91
Easting: 573,976191

Reterence Point: Center of north side of top of trench [8]

ELEVATIONS:

Surface: 136 in (446 ft) [4]

Groundwater: 116.8 m(383 ft) 171
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Figure GAI-11. IRM Site: 107-D/DR Sludge '11rench Na. 5.
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Volume Estimate
100-DR-1 Operable Unit

SITE NUNIBER:
SITE NAME: 118-D4-A Burial Ground

WASTE SITE DIMENSIONS:

Length - 45.7 m ( l50 ft) along the bottom, 57.9 m( 190 ft) at surface [3]

Width - 6.1 m (20 ft) along the bottom, 18.3 m (60 ft) at surface [3]

Depth - 6.1 m (20 ft) [assumed]

Slopes - 1.0 H: 1.0 V
Orientation - North-South lengthwise 131

Assume backfilled with 1.5 m (5 ft) of clean cover [10]

CONTAMINATED VOLUME DIMENSIONS:

Contamination is volume of trench. Contamination beg ns at 1.5 m(5 ft) below surface and

extends to 7.6 m (25 ft) below surface [ 101.

Length - 45.7 m ( 150 ft) along the bottom, 57.9 m( 190 ft) at surface [10]

Width - 6.1 m (20 ft) along the bottom, 18.3 in (60 ft) at surface [10]

Depth - 6.1 m (20 fi) [10]

EXCAVATED VOLUME DIMENSIONS:

Bottom of excavation is 45.7 in (150 ft) x 6.1 n (20 ft) at a depth of 7.6 m (25 ft) [10]. See

attached figure for excavation top dimensions.

Excavation Slopes - 1,5 H 1.0 V

WASTE SITE LOCATION:

Northing: 151,586 [9] Northing: 151.631 19]

Easting: 573,847 [9] Easting: 573,847 [9]

Reference Point: Southwest corner Reference Point. Northwest corner

of surface [9] of surface [9]

ELEVATIONS:

Surface: 142.5 m (468 ft) 141
Groundwater: 117.3 m (385 ft) [8]
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Figure GA1-12. 1RM Site: 4A Burial Ground.
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Volume Estimate
100-DR-1 Operable Unit

SITE NUMBER:
SITE NAME: 118-D4-B Burial Ground

WASTE SITE DIMENSIONS:

Length - 24.7 m (81 ft) along the bottom, :^2 m (105 ft) at surface [3]
Width - 7.3 m (24 ft) at the surface [3]

Depth - 3.7 m (12 ft) [10]

Slopes - 1.0 H: 1.0 V

Orientation - Long Axis Oriented S 38° Vl

Assume a 'V' trench with 3.7 m (24 ft) width at the surface. Site was backfilled with
1.5 m (5 ft) of clean cover [10].

CONTAMINATED VOLUME DIMENSIONS:

Contamination is volume of trench. Contamination begins at 1.5 m (5 ft) below surface
and extends to 5.2 m(17 ft) below surface 110].

Length - 24.7 m ( 81 ft) along the bottom, :, 2 m (105 ft) at surface [10]
Width - 7.3 m (24 ft) at the surface [10]
Depth - 3.7 to (12 ft) [10]

EXCAVATED VOLUME DIMENSIONS:

Bottom of excavation is 24.7 m (81 ft) long at a depth of 5.2 m( 17 ft) [10]. See attached
figure for excavation top dimensions.

Excavation Slopes - 1.5 H 1.0 V

WASTE SITE LOCATION:

Northing: 151,512 [9] Northmg: 151,508 [9]

Easting: 573,831.5 [9] Easting: 573,835 [9]

Reference Point: Northwest corner Reference Point: Northeast corner
at surface (9] at surface [9]

ELEVATIONS:

Surface: 142.5 m (468 ft) [41
Groundwater: 117.3 m (385 ft) [8]
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Figure GA1-13. IRM Site: 4B Burial Ground.
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Volume Estimate
100-DR-1 Operable Unit

SITE NUMBER:
SITE NAME: ] 18-18 Burial Ground

WASTE SITE DIMENSIONS:

Length - 12.2 m (40 ft) along the bottom, 24.4 m(80 ft) at the surface [3].

Width - 12.2 m (40 ft) at the surface [3]

Depth - 6.1 m (20 ft) [10]

Slopes - 1:0 H: 1.0 V

Orientation - North-South lengthwise 131

Assume a'V' trench with 12.2 m(40 ft) width at the surface. Site was backfdled with

1.5 m (5 ft) of clean cover [10]

CONTAMINATED VOLUME DIMENSIONS:

Contamination is volume of trench. Contamination begins at 1.5 m (5 ft) below surface

and extends to 7.6 m (25 ft) below surface [10].

Length - 12.2 m (40 ft) along the bottom, 24.4 m (80 ft) at the surface [10]

Width - 12.2 m (40 ft) at the surface (10]

Depth - 6.1 m (20 ft) [101

EXCAVATED VOLUME DIMENSIONS:

Bottom of excavation is 12.2 m (40 ft) long at a depth of 7.6 m (25 ft) [10]. See attached

figure for excavation top dimensions.

Excavation Slopes - 1.5 H : 1.0 V

WASTE SITE LOCATION:

Northing: 151,548 [9]

Easting: 574,001 [91

Reference Point: Northwest corner

at surface [9]

ELEVATIONS:

Surface: 142.5 m (468 ft) [4]

Groundwater: 117.3 m (385 ft) [7,]

Northing: 151,548 [9]
Easting. 574,011.5 [9]

Reference Point: Northeast corner
at surface [9]
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Figure GAI-14. IRM Site: 18 Burial Ground.
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Volume Estimate
100-DR-1 Operable Unit

SITE NUMBER:
SITE NAME: 107-D & 107-DR Process Effluent Pipelines (soil and sludge)

WASTE SITE DIMENSIONS:

Length - 3,695.4 in (12,124 ft) [3]
Width - 1.5 m(5 ft) diameter [3]
Depth - Varies [11]

Slopes - Varies

Orientation - Varies

DRAFT

Length - 325.5 in (1,068 ft) [3]
Width - 1.07 in (42 in.) [3]
Depth - Varies [11]
Slopes - Varies
Orientation - Varies

Reinforced concrete box 2.06 m(6 ft x 9 ir.) x 2.06 m(6 ft x 9 in.) x 9.1 m(30 ft) long.

CONTAMINATED VOLUME DIMENSIONS:

Soil around pipe. No contamination along Iength of pipe.

Sludge inside pipe. All pipes have contaminated sludge along bottom. Volume of sludge
is insignificant, the volume calculated will he that of pipe void.

EXCAVATED VOLUME DIMENSIONS:

Depends on depth of pipe. Base of excavation is 0.61 m(2 ft) on each side of the pipe
and begins 7.6 cm (3 in.) below invert of pipe.

Excavation Slopes - 1.5 H 1.0 V

WASTE SITE LOCATION:

See figure.

ELEVATIONS:

See figure.
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Figure GAl-15. IRM Site: 100-D/DR Pipelines.
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Figure GAI-16. Typical Pipeline Excavation Cross Section. DRAFT
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Figure GAI-17. 100-D/DR 42-in. Pipelines.
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Figure GA1-18. 100-D,'DR 60-in. Pipelines. DRAFT
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ATTACIF'IENT 2

100-DR-1 OPERABLE UNIT WASTE SITE COST ESTIMATES

DRAFT
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1.0 COST ESTIMATE SUMMARIES DRAFT
This appendix describes the cost models developed to support the source operable unit FFS

reports. This appendix also documents the cost estimates developed for each waste site using the
cost models.

1.1 DESCRIPTION OF COST MODELS

A cost model defines the Remedial Alternative activities and provides a method in which to
estimate the associated cost. Each cost model is developed using the MCACES' software package.

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

All cost models were developed based on a common work breakdown structure. There are
three main elements within the structure; Offsite Analytical Services (ANA), Fixed Price
Contractor (SUB), and Westinghouse Hanford Company (WHC).2 Each element is defined further
by additional levels. Table GA2-1 describes each element and level of a cost model. The work
breakdown structure discussion is applicable for each cost model.

1.2 WASTE SITE COST ESTIMATES

Cost estimates were developed for each waste site addressed by the FFS based on the
applicable cost model. The present worth for each estimate is based on a 5% discount rate and
disposal fee of $70/cubic yard. Because of current uncertainty as to the actual disposal fee, a
Sensitivily Analysis is presented based on $700/cubic yard and $7,000/cubic yard besides
$70/cubic yard. A matrix of the waste site, cost estimate table, and cost comparison figure is
presented on Table GA2-2.

tMCACPS: Micro Computer Aided Cost Estimating System

2The cost model terminology has not been updated to reflect the curreit change in he environmental restoration primary contractor.
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`I'ablletA2-1. Cost Model Work Breakdown Structure Discussion. (page 1 of 4)

ELEMENTS AND LEVELS DESCRIPTION

ANA: Offsite Analytical Services This element represents the offsite contractor
performing laboratory analysis of samples.

ANA:02 Lab Analysis This level includes the laboratory analysis of
samples. 10% of routine samples and all
quality control samples were assumed to be
analyzed using level III and level V analysis.
Site certification samples were assumed to be
analyzed using level IV and V analysis.

SUB: Fixed Price Contractor This element represents the remedial activities
performed by the fixed price contractor.

SUB:01 Mobilization & This level includes mobilization of personnel
Preparatory and equipment, preparation for temporary

facilities, and construction of temporary
facilities.

SUB:02 Sample Collection and This level includes in situ monitoring and field

Monitoring sample collections. Assumptions for sampling
include one regular sample per 32 yd' removed
(one per container) and one quality control
sample per twenty regular samples. Site
certification samples were assumed to be taken
at one per 2,500 ft2 of bottom area with a
minimum of four samples. Additional activities
included treatment process sampling, which was
assumed to be at a rate of one sample per 1,000
yd3 of feed material.
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Table GA2-1. Cost Model Work Breakdown Structure Discussion. (page 2 oP 4)

ELEMENTS AND LEVELS DESCRIPTION

SUB:08 Solids Collection & This level includes excavation, capping,
Containment dynamic compaction, and personnel training.

The excavation activity includes excavation of
noncontaminated soil, excavation of
contaminated soil, and demolition of solid waste
materials. The capping activity includes all
steps necessary to construct the appropriate cap
layers. The dynamic compaction activity
includes the physical compaction and dust

1 suppression. Personnel training included the
standard 40-hour course, a fundamentals of
radiation safety course, and an 8-hour

-
supervisor course.

-
SUB: 13 Physical Treatment This level includes both soil washing and solid

waste compaction activities, such as
mobilization/setup, personnel training,
operat. on, system maintenance, demobilization,
and pre and posttreatment plan submittals.
Assumptions include a swell factor of 25 % for
the material being hauled from the excavation.
90% of the contaminated material was assumed
to be compactible.

SUB:14 Thermal Treatment This level includes thermal desorption
mobilization/setup, personnel training, system
operat on, demobilization, and pre and
posttreatment plan submittals. It is assumed
that 5`,C of contaminated soil is organically
contaminated and will be thermally treated
should organics be present. An additional
assumption includes a swell factor of 25% for

---
the material being hauled from the excavation.
----

SUB:15 Stabilization/Fixation
,
This level includes In Situ Vitrification
mobilization/setup, personnel training, system
operation, demobilization, and pre and
postcoastruction submittals.
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Table GA2-1. Cost Model Work Breakdown Structure Discussion. (page 3 of 4)

ELEMENTS AND LEVELS DESCRIPTION

SUB:18 Disposal (Other than This level includes transport to the disposal
Commercial) facility and disposal fees/taxes. Assumptions

include a 60% swell factor for demolition waste
and a 25 % swell factor for soils. Reduction in
final volume is achieved and quantified based on
specific treatment process. A disposal fee of
$70/cubic yard was assumed based on current
estimates for initial construction,
operations/maintenance, and anticipated expansion
of the environmental restoration disposal facility.

SUB:20 Site Restoration This level includes activities such as load/haul
borrow materials, spread/compact borrow and
stockpiled materials, revegetation, and irrigation.
Assumptions include the availability of onsite
borrow materials at no additional charge.

SUB:21 Demobilization This level includes the demobilization of
temporary facilities. Note: Because multiple
sites will be cleaned up within an operable unit
and a cost for mobilization between sites is
already included, no allowance for demobilization
is made. Only the cost for removal of temporary
utilities, fencing, and decontamination facilities
are included.

ERC: Environmental Restoration Contractor This element represents activities performed by
the prime contractor.

ERC:02 Onsite Lab This level includes mobile laboratory support,
quality assurance/safety oversight, and health
physics support. 90% of routine soil and solid
waste samples were assumed to be analyzed using
level lII analysis. Routine sampling was
assumed to occur at one sample per every 32 yd'
removed (one per container.)

ERC:08 Solids Collection & This level includes personnel protection services
Containment including equipment, maintenance, and laundry

services.
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Table GA2-1. Cost Model Work Breakdown Structure Discussion. (page 4 of 4)

ELEMENTS AND LEVELS DESCRIPTION

Subcontractor Material Procurement Rate The materials procurement rate reflects the
activities associated with procurement or direct
materials, inventories, and subcontracts.

Project Management/Construction This cost accounts for project management,
Management construction management, and office support

personnel.

General & Administrative/Common Support The general and administrative costs consist of
Pool indirect costs of activities that benefit the

company and cannot be identified to a specific
end-cost objective. The common support pool
provides for site-wide services of which the
company pays a proportional share.

Contingency A contingency value is calculated for the various
waste site groups based on an evaluation of the
various levels, the relative importance of the
factor to successful completion of the action, and
the probability that the factor will change.

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

and operations and maintenance of a cap. These
costs are accounted for through the year 2018.

Present Worth Present worth is calculated using a 5% discount
rate over the life of the activity.
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Table GA2-2. Waste Site Cost Presentation Matrix.

Waste Site Cost Summary Table Cost Comparison Figure

116-D-7 Table GA2-3 Figure GA1-1

116-DR-9 Table GA2-4 Figure GA1-2

116-DR-1/2 Table GA2-5 Figure GA1-3

107-DiDR #1 Table GA2-6 Figure GA1-4

107-D/DR #2 Table GA2-7 Figure GA1-5

107-D;DR #3 Table GA2-8 Figure GA1-6

107-Dr'DR #4 Table GA2-9 Figure GA1-7

107-Dr'DR #5 Table GA2-1(^ Figure GA1-8

116-D-1A Table GA2-11 Figure GA1-9

116-D-1B Table GA2-12 Figure GA1-10

116-D-2A Table GA2-1i Figure GA1-11

Effluent Pipelines Table GA2-14 Figure GA1-12

118-D-4A Table GA2-15 Figure GA1-13

118-D-4B Table GA2-16 Figure GA1-14

118-D-18 Table GA2-17 Figure GA1-15
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Table GA2-3. Cost Summary for 116-D-7 Retention Basin. DRAf
Cost Element SS-4 SS-10

ANA: Offsite Analytical Services

ANA:02 Monitoring, Sampling & Analysis 614,660 1,587,170

SUB: Fixed Price Contractor

SUB:01 Mobilization & Preparatory 89,570 78,050

SUB:02 Monitoring, Sampling & Analysis 407,140 985,630

SUB:08 Solids Collection & Containment 2,452,840 3,525,920

SUB:13 Physical Treatment - 12,757,810

SUB:14 Thermal Treatment -

SUB:15 Stabilization/Pixation - -

SUB:18 Disposal (Other than C ommerc ial) 32,736,010 23,182,110

SUB:20 Site Restoration 3,953,090 3,728,450

SUB:21 Demobilization 18,740 16,470

ERC: Environmental Restoration Contractor

ERC:02 Monitoring, Sampling & Analysis 923,060 1,962,000

ERC:08 Solids Collection & Contrinment 97,430 204,700

Subcontra ctor M ate ria l s Procurement Rate 396,570 442,740

ProjectManagemem/ConstructionManagement 6,161,170 7,032,580

General & Administration/Common Support Pool 12,045,090 13,748,700

Continge ncy 21,562,330 25,623,370

Total 81,457,710 94,875,700

Capital 81,457,710 82,273,340

Annual Operations & Maintenance 0 6,001.124

Present Worth 76,818,633 87,688,233

SS-3/SW-3: Containment

SS-4/SW-4: Removal/Disposal

SS-8A/SS-8B/SW-7: In Situ Treatment

SS-10/SW-9: RemovaVTreatment/Disposal
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Table GA2-4. Cost Summary for 116-DR-9 Retention Basin.

Cost Element SS-4 SS-10

ANA: Offsite Analytical Services

ANA:02 Monitoring, Sampling &.4nalysis 896,730 2,791,230

SUB: Fixed Price Contractor

SUB:01 Mobilization & Preparatory 98.320 86,895

SUB:02 Monitoring, Sampling & Analysis 655,060 1,687,645

SUB:08 Solids Collection & Connkinment 1.,488,360 2,701,331

SUB:13 Physical Treatment - 24,631,614

SUB:14 Thermal Treatment

S UB:15 Stabilization/Pixation

SUB:I8 Disposal (Other than Commercial 42,082,870 23,978,104

SUB:20 Site Restoration 5,429,140 4,582,906

SUB:21 Demobilization 19,930 17,686

ERC: Environmental Restoration Contractor

ERC:02 Monitoring, Sxmpling & Ana l ysis 1,138,810 3,252,496

ERC:08 Solids Collection & Containment 117,830 367,196

Subcontracto r Material s Procurement Rate 497,740 576,862

Project Management/ConstructionManagement 7,729,210 9,282,410

General & Administration/CommonSupport Pool 15,110,600 18,147,112

Contingency 27,095.250 34,078,290

Total 102,359,830 126,181,775

Capital 102,359,830 101,704,269

A nnual Operations & Maintenance 0 7,649,221

Present Worth 95,988,999 113,522,862

SS-3/SW-3: Containment
SS-4/SW-4: Removal/Disposal
SS-8A/SS-8B/SW-7: In Situ Treatment
Sfi-10/SW-9: Removal/TreatmenUDisposal

CiA2-10



DOE/RL-94 61
Rev 0

Table GA2-5. Cost Summary for 116-DR-1 and 116-DR-2 Process Effluent Trenches.

Cost Element = SS-4 SS-8A SS-10

ANA: Offsite Analytical Services

ANA:02 Monitoring, Sampling & Analysi= 239,970 - 454,680

SUB: Fixed Price Contractor

SUB:01 Mobilization & Preparatory 60,360 58,540 66,990

SUB:02 Monitoring, Sampling & Analysis 182,380 78,290 252,650

SUB:08 Solids Collection & Containmen 390,200 204.620 444,290

SUB:13 Physical Treatment - 3,646,000

SUB:14 Thermal Treatment - - -

SUB:15 Stabiiization/Pixation - 23,132,550 -

SUB:18 Disposal (Other than Commercizl) 4,691,150 - 2,166,970

SUB:20 Site Restoration 892,390 508,880 676,730

SUB:21 Demobilization 14,910 15,040 15,100

ERC: Environmental Restoration Contractor

ERC:02 Monitoring, Sampling & Analys,s 325,010 1,843,970 510,700

ERC:08 Solids Collection & Containmen 33,410 302,730 50,650

Subcontractor Materials Procurement Rate 454,890 1,751,850 530,620

Project Management/ConstructionManagement 1,056,710 4,184,470 1,254,110

General & Administration/CommonSuppon Pool 2,065,860 8,180,640 2,451,780

Contingency 3,538,470 13,688,940 4,632,870

Total 13,945,720 53,950,510 17,154,130

Capital 13,945,720 30,952,940 13,669,340

Annual Operations & Maintenance 0 7,418,571 3,484,790

Present Worth 13;284,777 48,791,225 16,347,588

SS-3/SW-3: Containment SS-4/SW4: Removal/Disposal

SS-10/SW-9: Removal/Treatment/Disposal SS -8A/SS-8B /SW-7: In Situ Treatment
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Table GA2-6. Cost Summary for 107-DIDR Sludge Trench No. 1.

Cost Element SS-0 SS-8A SS-IO

ANA: Offsite Analytical Services

ANA:02 Monitoring, Sampling & Analysis 54,730 - 84.200

SUB: Fixed Price Contractor

SUB:01 Mobilization & Preparatory 53,010 50,910 58,770

SUB:02 Monitoring, Sampling & Analysis 20,430 8,990 27,260

SUB:08 Solids Collection& Contaimnent 45,340 26,980 50,180

SUB:13 Physical Treatment - - 428,840

SUB:14 Thermal Treatment - - -

SUB:15 Stabilization/Fixation - 6,200 -

SUB:18 Disposal (Other than Commerc ial) 463,360 - 262,490

SUB:20 Site Restoration 127,430 - 109,500

SUB:21 Demobilization 13,910 13,970 13,890

ERC: Environmental Restoration Contractor

ERC:02 Monitoring, Sampling & Analysis 56,460 200,060 98,800

ERC:08 Solids Collection & Contaument 3,870 30,810 8,440

Subcontractor Materials Procurement Ratc 52,810 186,990 69,420

Project Management/Construction Management 125,490 446,900 169,140

General & Administration/Common Supp, rt Pool 245,340 873,700 330,660

Contingency 429,140 1.461,980 633,290

Total 1,691,310 5,761.940 2,344,870

Capital 1.691,310 3,526,040 2,076,040

Annual Operations & Maintenance 0 2,235,900 268,830

Present Worth 1,613,327 5,494,069 2,242,807

SS-3/SW-3: Containment

SS-4/SW-4: Removal/Disposal

SS-8A/SS-8B/SW-7: In Situ Treatment

SS-10/SW-9: RemovaVTreatment/Disposal
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Table GA2-7. Cost Summary for 107-D/DR Sludge Trench No. 2.

Cost Element SS-4 SS-8A SS-10

ANA: Offsite Analytical Services

ANA:02 Monitoring, Sampling & Analysi , ^ 54,730 - 84,200

SUB: Fixed Price Contractor

SUB:01 Mobilization & Preparatory 52,930 50,880 58,720

SUB:02 Monitoring, Sampling & Analysis 22,070 10,370 29,110

SUB:08 Solids Collection & Containment 49,220 30.350 54,230

SUB:13 Physical Treatment - - 436,620

SUB:14 Thermal Treatment - - -

SUB:15 Stabilization/Fixation - 2,425,230 -

SUB:18 Disposal (Other than Commercial) 476,830 - 270,280

SUB:20 Site Restoration 132,560 93,660 114,200

SUB:21 Demobilization 13,890 13,960 13,870

ERC: Environmental Restoration Contractor

ERC:02 Monitoring, Sampling & Analysis 58,900 205,630 101,880

ERC:08 Solids Collection& Containmen t 4,220 31,650 8,790

Subcontractor Materials Procurement Rate 54,570 191.580 71,320

ProjectManagement/ConstructionManagement 129,780 458,000 173,850

General & Administration/Common Suppo rt Pool 253,710 895,380 339,880

Contingency 443,160 1,498,270 650,070

Total 1,746.550 5,904,950 2,407,030

Capital 1,746,550 3,614,830 2,130,290

Annual Operations & Maintenance 0 2,290,120 276,740

Present Worth 1,665,934 5,630,268 2,302,000

SS-3/SW-3: Containment

SS-4/SW-4: RemovaUDisposal

SS-8A/SS-8B/SW-7: In Situ Treatmem

SS-10/SW-9: Removal/Treatment/Disposal
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Table GA2-8. Cost Summary for 107-D/DR Sludge Trench No. 3.

Cost Element SS-4 SS-8A SS10

ANA: Offsite Analytical Services

ANA:02 Monitoring, Sampling & Analysis = 54,730 - 84,200

SUB: Fixed Price Contractor

SUB:01 Mobilization & Preparatory 52,970 50,840 58,720

SUB:02 Monitoring, Sampling & Analysis 21,420 9,810 28,360

SUB:08 Solids Collection & Containment 47,670 28,980 52,600

SUB:13 Physical Treatment - - 433,300

SUB:14 Thermal Treatmeni - - -

SUB:15 Stabilization/Fixation - 2,402,630 -

SUB:18 Disposal (Other than Commercial) 471,410 - 267,040

SUB:20 Site Restoration 130,520 91,920 112,280

SUB:21 Demobilization 13,900 13,950 13,880

ERC: Environmental Restoration Contractor

ERC:02 Monitoring, Samplutg & Analysis 56,460 203,770 101,290

ERC:08 Solids Collection & Containment 3,870 31,370 8,790

Subcontractor Materials Procurement Rate 53,870 189,660 70,530

Prqject ManagementiConstructionManag,ement 127,810 453,440 172,020

General & Administration/Comunon Support Pool 249,870 886,470 336,300

Contingency 436,730 1,483,370 643,550

Total 1,721 =10 5,846,220 2,382,880

Capital 1,721,210 3,578,700 2,109,470

Annual Operations & Maintenance 2,267,520 273,410

Present Worth 1,641,802 5,574,331 2,279,000

SS-3/SW-9: Containment

SS-4/SW-4: Removal/Disposal

SS-8A/SS-8B/SW-7: In Situ Treatment

SS-10/SW-9: Removal/Treatment/Disposal
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Table GA2-9. Cost Summary for 107-D/DR Sludge Trench No. 4.

Cost Element =SS-4 SS-8A SS-10

ANA: Offsite Analytical Services

ANA02 Monitoring, Sampling & Analysis = 46,310 - 71,570

SUB: Fixed Price Contractor

SUB:01 Mobilization & Preparatory 52,020 49,910 57,840

SUB:02 Monitoring, Sampling & Analysis 15,440 7,170 20,250

SUB:08 Solids Collection & Conta inment 34,990 22,170 38,440

SUB:13 Physical Treatment - - 348,180

SUB:14 Thermal Treatment

SUB:15 Stabilization/Fixation - 1,699,930

SUB:18 Disposal (Other than Commercial) 323,760 - 183,620

SUB:20 Site Restoration 99,060 72,610 86.610

SUB:21 Demobilization 13,760 13,820 13,760

ERC: Environmental Restoration Contractor

ERC:02 Monitoring, Sampling & Analysis 45,950 144,670 83,880

ERC:08 Solids Collection & Containment 2,810 21,660 7,030

Subcontractor Maintenance Procurement Rate 39,350 136,190 54,660

Prject ManagemenNCons truction Management 94,070 325,220 134,140

General & Adminis tration/Common Support Pool 83,920 635,810 262,250

Contingency :123,500 1,063,920 504,020

Total 1:J74,960 4,193,090 1,866,250

Capital 11.74,960 2,628,510 1,678,190

Annual Opera t ions &M aintenance 0 1,564,580 188,060

Present Worth 1._16,748 3,999,853 1,786,929

SS-3/SW-3: Containment

SS-4/SW-4: Removal/Disposal

SS-8A/SS-8B/SW-7: In Situ Treatment

SS-10/SW-9: Removal/TreatmenVDisposal
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Table GA2-10. Cost Summary for 107-D/DR Sludge Trench No. 5.

Cost Element = SS-4 SS-SA SS-10

ANA: Offsite Analytical Services

ANA:02 Monitoring, Sampling & Analysis ^ 50,520 - 75,780

SUB: Fixed Price Contractor

SUB:01 Mobilization & Preparatory 52,150 50,000 57,990

SUB:02 Monitoring, Sampling & Analysis 12,520 3,490 17,900

SUB:08 Solids Collection & Containment 27.500 13,360 31,340

SUB:13 Physical Treatment - - 367,550

SUB:14 Thermal Treatment - - -

SUB:15 Stabilization/Fixation - 1,912,170 -

SUB:18 Disposal (Other than Commercial) 356,970 - 202,430

SUB:20 Site Restoration 95,690 66,420 82,010

SUB:21 Demobilization 13,780 13,830 13,780

ERC: Environmental Restoration Comracaor

ERC:02 Monitoring, Sampling & Analysis 41,880 160,330 83,520

ERC:08 Solids Collection & Containment 2.110 24,480 7,030

Subcont ractor Maintenance Procurement Rates 40,780 150,330 56,430

Project Management/ConstroctionManagemem 96,510 359,160 138,000

General & Administration/Common Support Pool 188,670 702,160 269,790

Contingency 332,880 1,174,950 519,310

Total 1,311,940 4,630,670 1,922,860

Capital 1,311,940 2,853,640 1,715,420

Annual Operations & Maintenance 0 1,777,030 207,440

Present Worth 1,251,974 4,416,602 1,840,851

SS-3/SW-3: Containment

SS-4/SW-4: Removal/Disposal

SS-8A/SS-8B/SW-7: In Situ Treatment

SS-10/SW-9: Removal/Treatment/Disposal
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Table GA2-11. Cost Summary for 116-D-1A Fuel Storage Basin TYench.

Cost Element SS-0 SS10

ANA: Offsite Analytical Services

ANA:02 Monitoring, Sampling & Analysis 134,7201 202,080

SUB: Fixed Price Contractor

SUB:01 Mobilization & Preparatory 48,220 54,020

SUB:02 Monitoring, Sampling & Analysis 90,500 109,850

SUB:08 Solids Collection & Containment 197,440 210,690

SUB:13 Physical Treatment - 1,110,490

SUB:14 Thermal Treatment - -

SUB:15 Stabilization/Pixation - -

SUB:18 Disposal (Other than Commercial) 1,296,360 591,070

SUB:20 Site Restoration 327,910 265,790

SUB:21 Demobilization 13,220 13,210

ERC: Environmental Restoration Contractor

ERC:02 Monitoring, Sampling & Analysis 195,830 261,770

ERC:08 Solids Collection & Containment 16,880 21,450

Subcontractor Maintenance Procurement Rates 144,080 171,920

Project Management/Construction Management 349,570 421,540

General & Administration/Common Suppon Poo 683,410 824,110

Contingency 1,189,370 1,575,460

Total 4,687,520 5,833,480

Capital 4,687,520 4,883,100

Annual Operations & Maintenance 0 950.380

Present Worth 4,466,689 5,565,137

SS-3/SW-3: Containmem

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

SS-l0/SW-9: Removal/TreatmenVDispos al
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Table GA2-12. Cost Summary for 116-D-1B Fuel Storage Basin Trench.

Cost Element SS-4 SS-10

ANA: Offsite Analytical Services

ANA:02 Monitoring, Sampling & Analysis 67,360 101,040

SUB: Fixed Price Contractor

SUB:01 Mobilization & Preparatory 52,940 58,820

SUB:02 Monitoring, Sampling & Analysis 22,680 31,090

SUB:08 Solids Collection & Cmnaimnent 47,840 53,780

SUB:13 Physical Treatment - 569,520

SUB:14 Thermal Treatmem -

SUB:15 Stabilization/Fixation -

SUB:18 Disposal (Other than Commercial) 557,520 254,750

SUB:20 Site Restoration 136,920 110,390

SUB:21 Demobilization 13,890 13,900

ERC: Environmental Restoration Contractor

ERC:02 Monitoring, Sampling & Analysis 66,060 113,390

ERC:08 Solids Collecflon & Containment 3,870 9,140

Subcontractor Materials Procurement Rnte 60,720 79,730

Project Management/Construction Management 144,370 194,180

General & Administration/Common Supp on Poo l 282,230 379,620

Contingency 495,170 728,660

Total 1,951,570 2,698,020

Capital 1,951,570 2,288,570

Annual Operations & Maintenance 0 409,450

Presem Worth 1,861,172 2,579,151

SS-3/SW-3: Containment
SS-4/SW-4: Removal/Disposal

SS-8A/SS-86/SW-7: in Situ Treatmeni

SS-10/SW-9: Removal/Treatment/Disposal
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Table GA2-13. Cost Summary for 116-D-2A Pluto Crib.

Cost Element SS-4 SS-8A SS-10

ANA: Offsite Analytical Services

ANA:02 Monitoring, Sampling & Analysis = 16,840 - 29,470

SUB: Fixed Price Contractor

SUB:01 Mobilization & Preparatory 53,120 45,040 53,600

SUB:02 Monitoring, Sampling & Analysis 1,540 960 1,670

SUB:08 Solids Collection & Containment 6,590 6,040 7,560

SUB:13 Physical Treatment - 171,110

SUB:14 Thermal Treatment -

SUB:15 Stabilization/Fixation 225,280 -

SUB:18 Disposal (Other than Commercial) 16,960 - 10,090

SUB:20 Site Restoration 19,870 18,640 19,480

SUB:21 Demobilization 1 3,110 13,120 13,210

ERC: Environmental Restoration Contractor

ERC:02 Monitoring, Sampling & Analysis 10,030 22,110 41,410

ERC:08 Solids Collection & Containment 280 1,550 3,870

Subcontractor Materials Procurement Rate 8,120 22,560 20,200

ProjectManagemenUConstruction Management 19,440 53,300 51,330

General & Administration/Common Supp ort P ool 38,010 104,190 100,350

Contingency 73,410 174,350 193,640

Total 277,310 687,150 716,990

Capital 277,310 597,530 707,750

Annual Operations & Maintenance 0 89,620 9,240

Present Worth 266,639 660,573 692.246

SS-3/SW-3 Containment

SS-4/SW-4 Removal/Disposal

SS-8A/SS-8B/SW-7: In Situ Treaunent

SS- l 0/SW-9: Removal/77eatmenuDtsposa!
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Table GA2-14. Cost Summary for 100 DR Pipelines.,, W. .

Cost Element SS-3 SS-4 SS-SB

ANA: Offsite Analytical Services

ANA:O_ Monitoring, Sampling & Analysis - 218,920 -

SUB: Fixed Price Contractor

SUB:01 Mobilization & Preparatory 27,900 48,030 17,580

SUB:02 Monitoring, Sampling & Analysis - 353,030 -

SUB:08 Solids Collection & Cotttainment 1 3 414,400 1,190,940 1,786,770

SUB:13 Physical Treatment - -

SUB:14 Thermal Treatment - -

SUB:15 Stabilization/Fixation - -

SUB:18 Disposal (Other than Commercial) 169,140 -

SUB:20 Site Restoration I 539,900 1,652,420

SUB:21 Demobilization 8,680 11,160 8,630

ERC: Environmental Restoration Contractor

ERC:02 Monitoring, Sampling & Analysis 583,020 621,440 68,580

ERC:08 Solids Collection & Containment 14,250 87,930 5,450

Subcont ractor Maintenance Procurement Rates 1 094,330 250,000 18,130

Project Management/Construction Management 2 .502,370 657,610 285,770

General & Administration/Comm on Supp ort Pool 4892,140 1,285,640 558,680

Contingency 8 186,180 2,487,580 934,860

Total 31263,170 9,033,850 3,684,470

Capital

^

32.263,170 9,033,850 3,684,470

Annual Operations & Maintenance 670,720 0 0

Present Worth 38,143,751 8,606,125 3,509,926

SS-3/SW-3: Containment
SS-4/SW-4: Removal/Disposal

SS-8A/SS-8B/SW-7. In Situ Treatment

SS-10/SW-9: Removal/Treatment/Disposal
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Table GA2-15. Cost Summary for 118-D-4A Burial Ground. DRAFT
Cost Element SW-3 SW-4 SW-7 SW-9

ANA: Offsite Analytical Services

ANA:02 Monitoring, Sampling & Analysis ^ - 12,630 - 12,630

SUB: Fixed Price Contractor

SUB:01 Mobilization & Preparatory 50190 53490 75820 60410

SUB:02 Monitoring, Sampling & Analysts - 30430 - 30420

SUB:08 Solids Collection & Containmem 447140 75620 500890 75610

SUB:13 Physical Treatment - - - 87220

SUB:14 Thermal Treatment - - - 278830

SUB:15 Stabilization/Aixation -

SUB: 18 Disposal (Other than Commercial) - 767640 - 446340

SUB:20 Site Restoration 49460 173970 49490 172910

SUB:21 Demobilization 14.030 14,010 14,040 14,010

ERC: Environmental Restoration Contractor

ERC:02 Monitoring, Sampling &. Analysis 28220 52580 50490 66960

ERC:08 Solids Collection & Containment 740 6330 3170 11400

Subcontraotor Materials Procurement Rate 40940 81410 46740 85100

Project Management/Construction Management 94610 188320 111090 199380

General & Administration/Common Support Pool 184960 368170 217190 389790

Contingen cy 309490 675100 363430 714480

Total 1219770 2499700 1432340 2645500

Capital 1219770 2499700 1432340 2508630

Annual Olrerations & Maintenance 22357 0 25044 136870

Present Worth

!

1,451,296 2,383,260 1,689,485 2,532,877

SS-3/SW-:,: Containment
SS-4/SW-^: Removal/Disposal

SS-8A/SS-8B/SW-7: In Situ Treatment
SS-10/SW9: RemovallrreatmenUDisposal
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. .. Table GA2-16. Cost Summary for 118-D-4B Burial Ground.

Cost Element SW-3 SW-0 SW-7 SW-9

ANA: Offsite Analytical Services

ANA:02 Monitoring, Sampling & Analvsis = - 12,630 - 12,630

SUB: Fixed Price Contractor

SUB:01 Mobilization & Preparatory 46,280 48,790 59,100 55,690

SUB:02 Monitoring, Sampling & Analysis - 3,980 - 3,980

SUB:08 Solids Collection& Containme nt 231,780 12,990 256,110 12,980

SUB:13 Physical Treatment - - - 43,790

SUB:14 Thermal Treatment - - - 208,920

SUB: 15 Stabilization/Fixation

SUB:18 Disposal (Other than Commercial) - 63,470 - 36,990

SUB:20 Site Restoration 27,840 37,150 27,860 37,040

SUB:21 Demobilization

^

13,470 13,360 13,480 13.350

ERC: Environmental Restoration Contractor

ERC:02 Monitoring, Sampling & Analysis 19,390 16,600 37,960 21,420

ERC:08 Solids Collection & Containment 490 1,060 2,530 1,900

Subcontractor Materials Procurement Rate 23,310 13,120 26,030 30,130

ProjectManagementlConsttuctionManagement 54,380 31,580 63,460 69,930

General & Administration/Common Support Pool 106,320 61,730 124,060 136,710

Contingency 177,910 117,090 207,600 253,620

Total 7 01 ,190 433,530 818,180 939,070

Capital 701,190 433,530 818,180 915,930

Annual Operations & Maintenance 12,618 0 14,001 23,140

Present Worth 832,107 415,216 961,905 907,466

SS-3/SW-3: Containment

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

SS-10/SW-9: Removal/Treatment/Disposal

GA2-22



DOE/RL-94 61
Rev 0

Table GA2-17. Cost Sliolmary for 118-D-18 Burial Ground. DRAFT
Cost Element SW-3 SW-0 SW-7 SW-9

ANA: Offsite Analytical Services

ANA:02 Monitoring, Sampling & Analysis_^ 12,630 - 12,630

SUB: Fixed Price Contractor

SUB:OI Mobilization & Preparatory 46,710 48,630 59,570 55,560

SUB:02 Monitoring, Sampling & Analysis - 6,090 - 6,090

SUB:08 Solids Collection & Containment 252,360 17,970 280,020 17,970

SUB:13 Physical Treatment - - - 46,700

SUB:14 Thermal Ttratment - 213,630

SUB: 15 Stabilization/Fixation - - -

SUB: 18 Disposal (Other than Commercial) - 110,720 64,390

SUB:20 Site Restoration 29,900 45,760 29,940 45,610

SUB:21 Demobilization 13,530 13,330 13,550 13,330

ERC: Environmental Restoration Contractor

ERC:02 Monitoring, Sampling & Analysis 19,970 19,040 40.390 24,490

ERC:08 Solids Collection & Containment 490 1,410 2,740 2,530

Subcontractor Materials Procurement Rate 25,000 17,700 27,960 33,820

Projec:Management/ConstructionMacagement 58,200 42,100 68,130 78,620

General & Administration/Common Support Pool 11 3,770 82.300 133,190 153,700

Contingency

^

190,380 154,530 222,870 284,560

Total 750.320 572,190 878,370 1,053,630

Capita l 750,320 572,190 878,370 1,022,860

Annua l Operations & Maintenance 11,589 0 12,806 30,770

Presen t Worth 865,700 547,269 1,003,895 1,016,567

SS-3/SW-3: Containment
SS-41SW-4: Removal/Disposal

SS-8A'SS-8B/SW-7: In Situ Treatment

SS-10/ SW-9: Removal/Treatment/Disposal
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