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Alternatives

Technologies Included
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116-D-1A
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No Action SS-1
SW-1

None

[nstitutonal SS-2
Controls Sw-2

Deed Restrictions

Groundwater
Monitoring

Containment SS-3
SW-3

Surface Water Controls

Modified RCRA Barmer

Deed Restrictions

Groundwater
Monitoring

w |v | |

Yo jo |w | v

Removal, SS4
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Disposal
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Surface Water Coatrols

In Situ Vitrification

Groundwater
monitoring
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Deed restrictions

SS-8B

Void Grouting

Modified RCRA Barrier

Surface Water Controls
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Groundwater
Monitoring
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SW-7

Dynamic Compaction

Modified RCRA Barmer

Surface Water Controls

Groundwater
Monitoring

o |w |v |v

Deed Restrictions

Removal, SS-10
Treatmeat.
Disposal

Removal

Thermai Desorption

Soil Washing

Disposal

SW-9

Removal

Thermai Desorption

Compaction

ERDF Disposai

Y

o {9 |O |O

Note:  blank - Technology does not apply to this waste site
RCRA - Resource Conservation and Recovery Act

P - indicates detailed analysis in Process Document
ERDF - Environmental Restoration Disposal Facility
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Table ES-2 Comparative Analysis Summary?2 (page 1 of 2)

Waste Sit Retention Retention Process Effluent Sludge Sludge Sludge Sludge Sludge Fuel Storage Fuel Storage
GaS e olte Basins Basins Trenches Trenches Trenches Trenches Trenches Trenches Basin Trenches || Basin Trenches
(Tabi l;zogps ) 116-D-7 116-DR-9 116-DR-1.2 107-D/DR (1) 107-D/DR (2) 107-D/DR (3) 107-D/DR (4) 107-D/DR (3) 16-D-1A 116-D-1B
able Relerence (Table 6-1) (Table 6-1) (Tabie 6-2) (Table 6-3) (Table 6-3) (Table 6-3) (Table 6-3) (Table 6-3) (Table 6~4) (Table 6~4)
Evaluation b
Criteria Alternatives SS-4 | §S8-10 || SS-4 - -4 | S5-8A| SS-10]] SS-4 | SS-8A SS-4 | SS-8A SS-4 | SS-8A{ SS-10(} SS-4 | SS-8A| SS-10({ SS-4 | SS-8A | SS-10{| SS-4 | SS-10{{ SS-4 | S§-10
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Health and Environment
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Table ES-2 Comparative Analysis Summary2 (page 2 of 2)

Waste Site Pluto Crib Pipelines Burial Grounds Burial Grounds Burial Grounds
Groups 116-D-2A 100-D/DR 118-D-4A 118-D-4B 18
(Table Reference) (Table 6-3) (Table 6-6) (Table 6-7 (Table 6-7) (Table 6-7)
Criteria S SW-7 | SW-9 SW | SW-7 | SW-9 || SW-3 | SW | SW-7 | SW-9
Overall Protection of Human = = == AN
Health and Environment

Compliance with ARAR

N

(0

D@ OO®|d
G® @

Long-Term Effectiveness and
Permanence

Evaluation Alternatives® | SS-4 | SS-84 | SS-10{| $S-3 | SS-4 | SS-8B{| SW-3

DO @O
DOO O

Reduction of Toxicity, Mobility,
and Volume

(

Short-Term Effectiveness
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: O |B\@ O d

D€ @00
: 0000w

@®O«® 00
@@
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Implementability

: ©CO00|®
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g g m “mﬁm""

Present Worth¢ | 54 0.692]| 38.1 | 861 | 351 || 145 | 238 | 1.69 | 233 [{0.832 0.907 0.547| 1.0
($ millions)
Notes:
ARAR = applicable or relevant and appropriate requirement. Key: %
Best

2 Comparative Analvsis Summary is based on Tables 6-1 through 6-7.

Comparisons are made between relevant alternatives for each
individual waste site group only. % Better

b Alternatives are summarized from Table 3-1.
- SS-3/SW-3 Containment % Good
« SS-4/SW-4 Removal and disposal
- SW-7 In situ treatment of solid waste @ Fair
- SS-8A In situ treatment of soils (except pielines)
- SS-8B In situ treatment of soils (pipelines)
- SW-9 Removal. treatment and disposal of solid waste Q Poor
. SS-10 Removal, treatment and disposal of soil

€ Cost is present worth at 5% discount rate.
E940829.5a
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Table ES-2 Comparative Analysis Summary? (page 1 of 2)

Waste Si Retention Retention Process Effluent Sludge Sludge Sludge Sludge Sludge Fuel Storage || Fuel Storage
(z;aste Site Basins Basins Trenches Trenches Trenches Trenches Trenches Trenches Basin Trenches{| Basin Trenches
bl g{";PS 116-D-7 116-DR-9 116-DR-1,2 107-D/DR (1) 107-D/DR (2) 107-D/DR (3) 107-D/DR (4) 107-D/DR (5) 116-D-1A 116-D-1B
(Table Reference) | (1, pje 6.1) (Table 6-1) (Table 6-2) (Table 6-3) (Tabte 6-3) (Table 6-3) (Table 6-3) (Table 6-3) (Table 6-4) (Table 6-4)
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Table ES-2 Comparative Analysis Summary2 (page 2 of 2)

Waste Site Pluto Crib Pipelines Burial Grounds Burial Grounds Burial Grounds
Groups 116-D-2A 100-D/DR 118-D-4A 118-D-4B 18
(Table Reference) (Table 6-3) (Table 6-6) (Table 6-7) (Table 6-7) (Table 6-7)
Evaluation b . . . , . , , . . .
Criteria Alternatives SS-4 | SS-8A | SS-10|| SS-3 | SS-4 | SS-8B|f SW-3 | SW-4 | SW-7 | SW-9 || SW-3 | SW-4 | SW-7 | SW-9 || SW-3 | SW-4 | SW-7 | SW-9

D
|/

OO0

Overall Protection of Human
Health and Environment

%
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[ Do@eee
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Implementability
p \ &
Present Worth® | o671 0661 0.692] 38.1 | 861 | 3.51 || 1.45 | 238 | 1.69 | 2.53 || 0.832 0.962 0.866 | 0.547| 1.0
($ millions)
Notes:
ARAR = applicable or relevant and appropriate requirement. Key: %
Best

2 Comparative Analvsis Summary is based on Tables 6-1 through 6-7.
Comparisons are made between relevant alternatives for each
individual waste site group only. Better

b Alternatives are summarized from Table 3-1. Good
« §§-3/SW-3 Containment 00
» §S-4/SW-4 Removal and disposal
« SW-7 In situ treatment of solid waste @ Fair
- SS-8A In situ treatment of soils (except pielines)
+ SS-8B In situ treatment of soils (pipelines)
« SW-9 Removal. treatment and disposal of solid waste Q Poor
- S§-10 Removal, treatment and disposal of soil eee—

¢ Cost is present worth at 3% discount rate.
E940829.5a
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ARCL
CERCLA

CMS
COPC
D&D
EPA
FFS
FS
HPPS
ICR
IRM
LFI
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PRG
QRA
RAO
RCRA
RFI
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ACRONYMS

applicable or :levant and appropriate re« rements
Allowable residual contamination level
Comprehensive Environmental Response, Compensation, and Liability
Act of 1980

Co ctive [leasures Study

contaminants of potential con n

decontamination and decommissioning

U.S. Environmental Protection Agency

focused feasibility study

feasibility study

Hanford Past-Practice Strategy

incremental cancer risk

interim remedial measures

limited field investigation

operation and maintenance

preliminary remediation goals

qualitative risk assessment

remedial action objective

Resource Conservation and Recovery Act

RCRA facility investigation
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(Process Document) serve as the baseline for the site-specific analyses presented in this
document.

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

1) Assemble Site Grov—- -~ *“ssc~~*ed Gr~ Profiles

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

o retention basins

o pipelines

° process effluent trenches

o sludge trenches

o fuel storage basin trenches

o decontamination cribs/french drains
[ ]

[ ]

[ ]

[ ]

pluto cribs

seal pit cribs

burial grounds

decontamination and decommissioning (D&D) facilities.

Develop a description, or profile, which is representative of the waste sites

within each waste site group. Such a description is called the group j--file.

| Data used to generate the group profiles for each of the waste site groups were
compiled from 100 Area operable unit LFI (i.e., 100-DR-1, 100-BC-1, and
100-HR-1 (o e 1993b, DOE-RL 1993c, and L _ =-RL 1993d]) which are
considered representative of the source areas in the 100 Area. De ed
discussion of the site groups and development of the associated group profiles
are documented in Section 3.0 of the Process Document.

2) Develop Remedial Alternatives

Develop remedial alternatives based on the group profiles. Identify additional
alternative components or enhancer-~=*- which may be incorporated into the
alternatives on a case-by-case basis in order to maximize the number of sites
within each group for which the alternatives will be applicable. For each
alternative, identify site characteristics or gpplicability criteria that must be
met in order to ascertain the applicability of the subject alternative. For
example, the institutional controls alternative may be applicable to a site if
concentrations of all contaminants of potential concern (COPC) are less than
corresponding preliminary remediation goals (PRG). Detailed description of

1-2
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1.2 PURPOSE AND SCOPE

In accordance with steps 4, 5, and 6 listed above, this report presents:

the 100-DR-1 Operable Unit individual waste site information (Section 2.0)
the development of individual waste 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 and/or enhancements of an alternative and
additional alternative development, as needed (Section 4.0).

the detailed analyses for sites which deviate from the representative group
alternatives (Section 5.0)

the comparative analysis for all individual waste sites.

Note that the scope of this document is limited to 100-DR-1 Operable Unit IRM
candidate sites as determined in the LFI report. Impacted groundwater beneath the 100 Area
is being addressed in separate FFS documents. In addition, low priority sites and potentially
impacted river sediments proximate to the 100 Area are not considered candidates for IRM,
accordingly, they are being addressed under the RFI/CMS pathway of the HPPS. The
decisions to limit the scope of the FFS are doct __ :nted and justified in the applicable work
plans, LFI, qualitative risk assessments (QRA), and the 100 Area FS Phase 1 and 2.

The objective of this operable unit-specific FFS is to provide decision makers with
sufficient information to allow appropriate and timely selection of IRM for sites associated
with the 100-DR-1 _ able Unit.

1-4


















|

DOE/RL-94-64
Draft A

o Ecological Analysis. _.rd, mammal, and plant surveys were conducted and
reported in Sackschewsky and Landeen (1992). Current contamination data
has been compiled from other sources, along with ecological pathways and
lists of all wildlife and plants at the site, including threatened and endangered
species (Weiss and Mitchell 1992). Another report (Cadwell 1994), discusses
aquatic species on the Hanford Reach of the Columbia River; spatial
distribution of vegetation types at the site and surveys of species of concern;
shrub-steppe bird surveys; and mule deer and elk population monitoring.
Report conclusions state that intrusive activities, such as remedial actions, that
are conducted inside the controlled-area fences will not have significant impact
on the wildlife. Intrusive activities outside the controlled-area fences will have
minimal impact on wildlife if the recommendations contained in the three
documents listed below are followed (Landeen et al. 1993):

- Bald Eagle Managements Plan (Fitzner and Weiss 1992)

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

- Biological Assessment for State Candidate and Monitor Species (Stegen
1992)

o Cultural Resources. The Hanford Cultural Resources Laboratory conducted
an archaeological survey during fiscal year 1991 for the 100 Area Reactor
areas on the Hanford Site (Chatters et al. 1992). A su1 nary of Hanford Site
cultural resources can be found in Cushing (1992). The following is an
excerpt from Cushing (1992) on the 100 D and 100 DR Areas.

"These are located in a segment of the Coli bia iver considered to be poor
in cultural resources, at least on the basis of reconnaissance-level surveys.
Eight known archaeological sites lie within 2 km (1.2 mi) of the areas, two on
the opposite bank of the Columbia Rir * 'x on the reactor side of the
river. Sites 45,307 and 4. 308 ¢ :ampsites of u vn age.
Sites <_ _N439 and 4. _N459 are occupation es of undetermined a; si
4_..N442, 45BN443, and 45BN444 are cairns or graves; and 45BN461 is a
fishing site."

2.3 LIMITED 1..1LD INVESTIGATION

The 100-DR-1 LFI (DOE-RL 1993b) is an integral part of the RFI/CMS process and
is based on Hanford-specific agreements discussed in the Hanford Federal Facility Agreement
and Consent Order (Fourth Amendment) (Ecology et al. 1994), the Hanford Site Baseline
Risk Assessment Methodology (DOE-RL 1993f), the RCRA Facility Investigation/Corrective
Measures Study Work Plan for the 100-DR-1 Operable Unit (DOE-RL 1992b), and the HPPS
(DOE-RL 1991). The HPPS emphasized initiating and completing waste site cleanup through
interim actions.







poind
¥

DOE/RL-94-64
Draft A

To determine IRM candidacy, the 100-DR-1 high-priority sites were evaluated using
the criteria given below:

o a site poses medium or high risk to human health under the occasional use
scenario, or has an environmental F-—=rd quotient >1.0

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

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

. a site has a probable current impact on groundwater

The LFI also assumes that burial grounds are IRM candidate sites regardless of the above
criteria. The results of the ™™ M candidacy evaluation are presented in Table 2-1. Note that
the sludge trenches were divided as the 107-D sludge trenches and the 107-DR sludge
trenches. Due to the lack of site specific data on the sludge trenches, they are combined -~
designated as 107-D/DR sludge trenches in this FFS. Also, the outfall structures were
originally on the IRM pathway, but have been recently designated for an expedited response
action. The 100 Area River Effluent Pipelines Expedited Response Action Proposal
(DOE-RL 1994b) indicates that the 100 Area outfall structures will be addressed concurrently
with the river pipelines. The 116 -5 and 116-DR-5 outfall structures are therefore removed
from the IRM pathway and are not addressed further in this FFS.

The conclusions drawn during the LFI assessment are used solely to determine IRM
candidacy for high-priority solid waste burial ground sites within the 100-DR-1 Operable
Unit. While this FFS relies on the data presented in the LFI/QRA, assessments, evaluations,
and conclusions drawn by the FFS are based on the methodology described in the Process
Document.

2.4 DE' OPMENT OF WASTE SI'. .. . X(

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

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

Contaminants:

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

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

o Extent of contamination:
- determine extent of contamination based only on site-specific data when
available
- if no data are available, use group profile data to assume extent of

contamination.

The development of waste site profiles is accomplished by describing the original waste site,
developing refined COPC, and finally by defining the parameters of the waste site proi :.

2.4.1 Site Descriptions

To aid in the identification of the appropriate waste site group, the original physical
and functional characteristics of each IRM candidate site has been developed. These
characteristics include site name, functional use, and original dimensions.
Site Name - The site name is the initial indicator of the appropriate grou
Use - Functional use of the site is an important characteristic in determination of waste site
groupings. For example, if it is known that a site was used for transport of liquid wastes,
using Figure 1-3, itis ssible to eliminaten y] ent  oups.
I ~--"™s¢ -1 - This element defines t physical characteristics of a site by
igenurying both size and s cture. These characteristics are valuable for evaluating extent of
contamination, as well as identifying media/material.
Data Source - Identifies source of data for each waste site.

Descriptions of each IRM candidate site are presented in Table 2-2.

2.4.2 Refined COPC

In a manner similar to the method described in Section 2.6 of the Process Document,
refined COPC have been developed for each IRM candidate site. These refined COPC are

2-5
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developed by screening the COPC from the 100-DR-1 QRA (WHC 1993) against the PRG
defined in Appendix A of the Process Document. Tables 2-3 through 2-10 present the
evaluation of refined COPC for waste sites with site specific data. Waste sites which do not
have site specific data use data from the group site profile for COPC, and therefore no site
specific COPC evaluation table is presented. Burial grounds use process knowledge data
from Miller and Wahlen (1987) to determine COPC, and no site specific evaluation tables
are presented.

The PRG are developed under a recreational land use scenario considering risk to
human and ecological receptors, compliance with ARAR, protection of groundwater, local
background concentrations, and levels of detection. Table 2-11 presents the PRG values
developed in the process document. Of these sources of PRG, the most stringent value is
used for screening as long as the value is not below local background and is above
contractual levels of detection. Another important aspect of the PRG is that the appropriate
v "ie varies with depth. As stated in Section 2.2.2 of Appendix A in the Process Document,
humans are receptors in the first meter of soil, animals are receptors in the first 2 m (6.0 ft)
of soil, plants are receptors in the first 3 m (10 ft) of soil, and protection of groundwater
must be considered throughout the soil column.

_1e data sources used for the identification of refined-COPC include:
o LFI for the 100-DR-1 Operable Unit (DOE-RL 1993b)

o Radiological Characterization of the Retired 100 Areas (Dorian and Richards
1978)

These data sources are the same as what was used to perform the QRA, and constitute the
basic data set for the 100 Area source operable units. The study by Dorian and Richards
was fairly comprehensive with respect to the number of sites investigated, however only
radiological data were taken, and sampling and analysis protocol was not equivalent to the
CL___._. stand . T [ I :ed at a small number of si , but collected d: for

radionuclides, inorganics and organics. Sampling 1 analvsis protocols for the LFI data are
based on standards presented in the associated work plan .. JE-RL 1992b).

The following steps were followed for the assemblage of data for the identification of
the refined-COPC:

. The vadose zone was broken down into ranges consistent with the zones
accessible by receptors as presented in the Process Document. (i.e., 0-3 ft,
3-6 ft, 6-10 ft, and below 10 ft in 5 ft intervals)

° Maximum concentrations from the LFI and Dorian and Richards (historical
data) (1978) for each interval were identified, and the storical data was
decayed to 1992 for consistency with the LFI data.

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

2-6
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Table 2-4 116-DR-9 Contaminants of Potential Concern

Zone 1 Zone 2 Zone 3 Zone 4 Refined
116-DR-9 0-3f 3-6ft 6-10ft 10-15 ft 15-20ft 20-25 ft 25-30 f 30-35 ft 35-40 ft COoPC
Max ] S¢—-="1g* Max l Screening® Max [ Screening® Max l Screening® Max I Screening® Max l Screening® Max L Screening® Max [ Screening*® Max | Screening® Summary
RADIONUCLIDES (pCi/g)
Am-241 NO abcde {.00E-02INO b c d e 2.00E-02INO ¢ d e 1.50E-02|NO d e 1.30E-02|NO de 1.30E-02{NO d e 5.00E-0] I[NO d e 1.30E-03(NO d e 9.20E-03{NO d e
-14 1.80E+02[{YES a b ¢ 3.00EOQIINO b cde S.00E-0] [NO ¢ d e 3.00E-01|NO d e 2.20E-01{NO d e NO de 6.00E-0! INO de 2.51E+01|NO 3 2.51E+01{NO ¢ §YES
's-134 1.2dE4+00|NO a b c d 5.52E04|NO b ¢ d e 4.00E-02ZINO ¢ d e 4.00E-02 INO def. 1.43E-04|]NO d e NO d e 3.00E-02 INO de 3.00E-02{NO d e 3.00E-02{NO 4o
's-137 3.25E+03{YES 2.98E+02{YES d 9.69E+02|YES 1.94E+01INO d 2.56E+00|NO d NO d e 3.00E-02 |INO d e 2.36E-01{NO d 3.00E-02{NO o c JYES
'0-60 2.07E+03{YES 4.27E+01|YES d 6.22E+01]YES d 6.83E+00|NO d 5.49E-02[{NO d NO d e 3.00E-02 |INO de 3.00E-02{NO d e 3.00E-02|NO d ¢ JYES
u-152 1.11E+0Q4|YES d 1.64E+02]| YES d 2.61E+02{YES d 9.28E+00|NO d 4.15E-01{NO d NO d e 7.51E-02|NO d e 7.00E-02|NO d e 7.00E-02|NO d ¢ §YES
u-154 3.98E+03{YES d 3.86E- ~''YES d 5.96E+011YES 1 2.22E+00{NO d 5.96E-02{NO d e NO d e 7.38E-02]NO d e 9.00E-02|NO d e 9.00E-02|NO d ¢ §YES
u-155 2.46E4+0l[NO a b ¢ d 1.7IE~vyNO b ¢ d 3.21E4+00INO ¢ d 2.00E-0I {NO d 2.25E-02({NO de NO d e 2.46E-02{NO de 9.00E-02{NO d e 9.00E-02|NO d e
[-3 S.67TE+00|NO a bc de 2.03E4+00({NO b c d e 3.32E+00{NO ¢ « JIE-anixn 4. 2.31E+00|NO d e NO de NO d e NO d e NO d e
K-40 NO abcde 8.22E+00|INO b c d 8.71E4+00{NO ¢ « 11E ___ LT+ 0oriNO d 1.47E+01|NO d 1.47E+01{NO d 1.31E+01{NO d 1.31E+01|NO d
Na-22 NO abcde NO bcde NO ¢ de 1.03E-01INO de 10 d e NO de NO d e NO d e NO d e
Ni-63 8.50E+03|{NO a b ¢ d NO bcde NO ¢ de I | NO d e NO d e NO d e NO d e NO d e
Pu-238 9.69E-01INO  a b c d e NO bcde NO ¢ de NO d e NO d e NO d e NO d e NO de
Pu-239/240 6.50E+OI1lYES a b ¢ 1.00E+00INO b c d e 2.10E4+00I{NO ¢ d 2.40E+00'NO d 1.30E-03|NO de 35.00E-01 INO d e 5.00E-0] INO d e 1.90E-03|NO d e 2.40E-02|NO d ¢ JYES
Ra-226 NO abecde 1.10E+00{YES b ¢ 1.10E+00|YES ¢ 8.02E-0 'ES 7.65E-01| YES 8.12E-01| YES 1.23E+00{YES 1.25E+00}YES 1.25E+00{ YES YES
Sr-90 1.70E+02|YES a b ¢ 3.80E4+00|NO b c d 6.72E+00INO ¢ d 2.50E+00I|NO d 1.10E+00{NO d 6.60E-01INO de 1.09E+00|NO d 7.70E-01{NO d e 8 40E-01|NO d ¢ fYES
Tc-99 NO abcde 1.50E+00INO b c d ¢ 1.50E+00[NO ¢ d e 6.60E-01|NO d e NO de 1.00E+00|NO d e 1.00E+ 00 |NO d e 2.40E-01INO d e 5.60E-01{NO d e
Th-228 NO abecde 4.76EOI|NO b c e 4.76E-OLINO ¢ e 5.83E-01|NO 3 5.83E-01|NO ¢ 5.75SE-01{NO 3 5. 7SE-01{NO e 6.90E-01{NO e 1.02E+00{ YES [YES
" Th-232 NO abecde NO becde NO ¢ de NO d e NO d e NO d e NO d e 7.12E-01|NO e 7.12E01{NO e
U-233/234 NO abecde 1.60E-OIINO b ¢ d e [.80E-01{NO ¢ d e 1.80E-01{NO d e NO d e NO d e NO d e 5.10E-01|NO d e 5.10E-01{NO de
U-235 NO abcde 4.40EQ3INO b c d e 1.10E-02|[NO ¢ d e 1.10E-02[NO d e 6.70E-03|{NO de 6.70E-03{NO d e 5.60E-03{NO de 5.60E-03{NO d e 9.50E-03INO d e
. U-238 9.00E-QIINO a bc de S.10EOLINO b c d e 6.60EOI{NO c d e 3.40E-01{NO d e 1.30E-01|NO de 2.00E-01|NO d e 2.00E-01|NO d e 1.70E-01|NO d e 4.60E-01INO d e
: INORGANICS (mg/kg)
Antimony NO abecde NO bcde NO c¢de NO de NO de NO de NO de NO d e NO de
Arsenic NO abcde 1.24E+O0HYES b ¢ 1.24E+01|YES ¢ NO d e NO d e NO d e NO d e NO d e NO d ¢ JYES
Barium NO abede NO becde NO c¢de NO d e NO d e NO de NO d e NO d NO de
Cadmium 6.80E-01|NO __a b c d NO becde NO ¢ de NO d e NO d e NO d e NO d e 1.20E+00| YES 1.20E+00{ YES [YES
Chromium VI NO abcde NO bcde 7.34E+O1|YES ¢ 7.34E+01|YES NO de NO d e NO d e NO d e NO d ¢ §JYES
Lead NO abcde NO bcde NO cde NO d e NO d e NO d e NO d e NO d e NO d e
Manganese NO abcde NO bcde NO ¢ de NO d e NO d e NO d e NO d e NO d e NO d e
Mercury NO abcde NO bcde NO ¢ de NO d e NO d e NO d e NO d e NO d e NO d e
Zinc NO abcde NO bcde NO ¢ de NO d e NO de NO d e NO d e NO d e NO de
ORGANICS (mg/kg)
Arocior 1260 (PCB) 1.30E-OI|INO_a bc d NO becde NO ¢ de NO de 2.10E-02|NO d e 2.10E-02INO d e NO d e NO d e NO d e
Benzo(a)pyrene NO abcde 1.10E-01|NO d e NO ¢ de NO d e NO d e NO d e NO d e NO d e NO d e
Chrysene NO abecd 1.40E-01|NOC & NO c¢de NO d e NO d e NO d e NO d e NO d e NO d e
Pentachlorophenol 5.30E-02INO d e NO bcde NO ¢ de NO d e NO d e 5.60E-02|NO d e 5.60E-02|NO d e NO d e NO d e
* Maximum concentrations are screened against the PRG. PRG = Preliminary Remediation Goals Sources:
The COPC are refined based on the soil concentration and the PRG. COPC = contaminants of potential concern
The elimination of a COPC is described by the letters which follow (i.e., a. b, c. d. e. f). PCB = polychlorinated biphenyis DOE-RL. 1993. Tables 3-16 through 29
a) Soil concentration < or = human health concentration CRQL = contract required quantitation limit
b) Soil concentration < or = animal concentration (human heaith as substitute) CRDL = contract required detectioa limit Dorian, J.J.. and V.R. Richards, 1978, Tables 2.7-45, 46, 49, 54

Max = Blaok: No information is available, or not d d
Sreening = YES: Exceeds PRG

Screening = NO: Eliminated as COPC

Italicized values are reported as “less than® in the source documents.

¢) Soil concentration < or = plant concentration (human heaith as substitute)
d) Soil concentration < or = protectiveness of ground water concentration
¢) Soil concentration < or = CRQL/CRDL
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Table 2-9 116-D-2A Contaminants of Potential Concern

T--2 ] Zone 2 Zone 3 Zone 4 Refined
116-D-2A v-5 3-61 6-10f 10-15f 15-2011 X 20-25 1t 25-30# 30-35ft COPC
Max L Screening® Max ] Screening® Max JJcmeninz‘ Max [ Screening* Max I Screening® l Max I Screening* Max r Screening® Max [ Screening® Summary
RADIONUCLIDES (pCi/g)
Am-241 NO abecde NO bcde NO ¢ de .wweJ] [NO d e 1.50E-02|NO d e 6.00E-04{NO . d e NO d e NO d e
C-14 NO abecde NO becde NO c¢cde 4 40E-02{NO de NO d e NO d e NO d e NO d e
C-~ 124 NO abcde NO becde NO ¢ de NO d e NO d e NO de NO de NO d e
Ca-10/ NO abcde NQ bcde NO ¢ de 1.05SE+02|NO d 1.99E+01|NO d 1.07E4+QOINO d NO d e NO d e
Co-60 NO abcde NO bcde NO ¢ de 1.62E-01|NO d NO d e NO d e NO de NO de
Eu-152 NO abcde NO bcde NO ¢ de 6.87E+00|NO d 1.26E+00{NO d NO d e NO d e NO de
Eu-154 NO abecde NO bcde NO ¢ de 5.01E+00{NO d NO d e NO d e NO d e NO d e
Eu-155 NO abcde NO becde NO ¢ de NO d e NO d NO d e NO d e NO de
H-3 NO abcde NO bcde NO ¢ de NO de NO d e NO d e NO de NO de
K-40 NO abecde NO becde NO ¢ de 1.07E+Q1|NC d 1.34E+01|NO d 3.54E+00|NO d NO d e NO d e
Na-22 NO abcde NO bcde NO ¢ de 2.14E-01 NG d e NO d e NO d e NO d e NO d e
ﬁ""’ NO abcde NO becde NO ¢ de RO d e NO d e NO d e NO d e NO de
Pu-s30 NO abcde NO bcde NO cde R1%) d e NO d e NO d e NO d e NO d e
Pu-239/240 NO abcde NO t - 1e NO ¢ de 1.00E+00|NO d e | 40E-01|NO d e 1.40E-02|NO d e NO d e NO d e
Ra-226 NO abecde NO becde NO -~ * - 1.30E+01|YES ! d e NO de NO d e NO d ¢ fYES
Sr-90 NO abcde NO bcde NO . 2.60E4+01{NO d 3. ' d 3.30E-01{NO d e NO d e NO d e

e Tc-99 NO abcde NO becde NO ¢ a e 5.80E02{NO de 8.oup-uLI NV d e NO de NO . d ¢ NO d e

e Th-228 NO abcde NO becde NO cde 3.77E-01|NO e 6.30E-01{NO [ 4.23E-01{NO e NO d e NO d e
Th-232 NO abcde NO becde NO ¢ de NO de NO de NO d e NO d e NO d e
U-233/234 NO abcde NO bcde NO cde NOQ d e NO d e NO d e NO d e NO d e
U-235 NO abcde NO bocde NO ¢ de 8.40E-03|NO d e 5.40E-03{NO d e 1.70E-02|NO d e NO d e NO de
U-238 NO abecde NO bcde NO cde 1.30E-0t [NO d e 1.80E-0L|NO d e 9.20E-02iNO d e NO d e NO d e
INORGANICS (mg/kg)

1 Antimony NO abcde NO bcde NO c¢cde NO d e NOQ d e NO d e NO d e NO d e
Arsenic NO abcde NO bcde NO ¢ de NO d e NO d e NO d e NO d e NO de
Barium NO abecde NO bcde NO c¢cde NO d e NQ d e NO d e NO d e NO d e
Cadmium NO abcde NO bcde NO ¢ de NO d e NO d e NO d e NO d e NO d e
Chromium VI NO abgecde NO becde NO ¢ de NO d e NQ d e NO d e NO d e NO d e
Lead NO abcde NO becde NO cde NO d e NO d e NO d e NO d e NO d e
Manganese NO abcde NO bcde NO ¢ de NO d e NO d e NO d e NO d e NO d e
Mercury NO abcde NO bcde NO ¢ de NO d e NO d e NO d e NO d e NO d e
Zinc NO abcde NO bcde NO ¢ de NO d e NO d e NO d e NO d e NO d e
ORGANICS (mg/kg)

Aroclor 1260 (PCB) NO abcde NO bcde NO c¢cde NO de NO d e NO d e NO d e NO d e
Benzo(a)pyrene - . ) NO abcde NO becde NO c¢cde NO d e NO d e NO d e NO -d e NO d e
Chrysene NO a bc d-e NO becde NO ¢ de NO d e NO d e NO de NO de NO de
Pentachlorophenol NO abecde NO bcde NO ¢ de NO d e NO d e NO d e NO d e NO d e
* Maximum concentrations are screened against the PRG. PRG = Preliminary Remediation Goals ) Sources:
The COPC are refined based on the soil concentration and the PRG. COPC = contaminants of potential concern
The elimination of a COPC is described by the letters which follow (i.e., a, b, ¢, d, ¢, f). PCB = polychlorinated biphenyis DOE-RL, 1993d, Tables 3-40

a) Soil concentration < or = human health concentration CRQL = contract required quantitation limit

b) Soil concentration < or = animal concentration (human heaith as substitute) CRDL = contract required detection limit

¢) Soil concentration < or = plant concentration (human health as substitute) Max = Blank: No information is available, or not detected

d) Soil concentration < or = protectiveness of ground water concentration Sreening = YES: Exceeds PRG

¢) Soil concentration < or = CRQL/CRDL Screening = NO: Eliminated as COPC

2T-9






DOE/RL-94-64
Draft A

Table 2-10 116-D-9 Contaminants of Potential Concern

Zone | Zone 2 Zone 3 Zone 4 Refined
116-D-9 0-3ft 3-6f 6-10ft 10-15ft 15-20f 20-25 fi 25-30 .. 30-351 COPC
Max [ Screening® Max T Screening® Max I Screening* Max J Screening® N~ I Screening®* Max I Screening® Max I Scre-~i~~* X r5creening‘ Summary

RADIONUCLIDES (pCi/g)
Am-241 NO abecde NO bcde NO ¢ de NO d e 6.10E-03{NO d e 6.10E-03|NO de NO d e NO d e
C-14 NO abcde NO bcde NO cde NO d e 2.60E-01{NO d e 2.60E-01|NO de 1.50E-01{NO de NO de
Cs-134 NO s bcde NO becde NO ¢ de NO d e NO d e NO d e NO d e NO d e
Cs-137 NO a8 bcde NO bcde NO ¢ de NO d e NO d e NO de NO d e NO de
Co-60 NO abcde NMA b cede NO cde NO d e NO d e NO d e NO d e NO d e
Eu-152 NO abcde s bcde NO cde NO d e NO d e NO 4 - NO d e NO d e
Eu-154 NO ab "'e NO bcde M e de NO d e NO d e NO u NO de NO de
Eu-155 MY 32 bcuce NO bcde o c de NO de NO d e NO de NO de NO d e
H-3 N 8 bcde NO bcde NO ¢ de NO d e NO d e NO d NO d e NO d e
K-40 NO abcde NO bcde NO cde NO d e 7.39F ' ~'NO d 7.39E+00|NO d 9.35E+00INO d NO d e
Na-22 NO abcde NO becde NO ¢ de NO d e NO d e NO d e NO de NO d e
Ni-63 NO abcde NO b - “e NO ¢ de NO de {0 d e NO d e NO d e NO d e
Pu-238 M abcde NO bc¢ uce NO ¢ de NO d e NO de NO d e NO de NO d e
Pu-239/240 v abcde NO becde NO c¢cde NO de NO d e NO d e NO d e NO d e
Ra-226 NO abcde NO becde NO cde NO d e 3.55E-OL{YES 3.5SE-O1{YES 7.26E-01]YES NO d ¢ JYES f
Sr-90 NO abcde NO becde NO cde NO d e 2.90E+00|NO d 2.90E+00{NO d 8.80E-02{NO d e NO d e
Tc-99 NO abecde NO becde NO c¢c de NO d e NO d e NO de NO d e NO d e
Th-228 NO abecde NO bcde NO c de NO d e 3.52E-01{NO e 3.52E-01|NO e 4.79E-01{NO [ NO d e
Th-232 NO abcde NO bcde NO ¢ de NO d e NO d e NO d e NO de NO de
U-233/234 NO abecde NO bcde NO ¢ de NO d e NO d e NO d e NO d e NO d e
U-235 NO abcde NO bcde NO ¢ de NO d e NO d e NO d e NO d e NO d e
U-238 NO abcde NO bcde NO ¢ de NO d e 1.80E-01|NO d e 1.80E-01{NO d e 3.20E-01{NO de NO d e
INORGANICS (meg/kg)
Antimony NO abcde NO bcde NO c de NO d e NO d e NO de NO d e NO d ¢
|An NO abcde NO bcde NO ¢ de NO d e NO d e NO d e NO d e NO de
Batwim NO abcde NO becde NO ¢ d e NO d e NO d e NO d e NO d e NO d e
Cadmium NO abcde NO becde NO ¢ de NO d e NO d e NO d e NO d e NO d e
Chromium VI NO abcde NO becde NO ¢ de NO d e NO d e NO d e NO d e NO d e
Lead NO abcde NO bcde NO ¢ d e NO d e NO d e NO d e NO d e NO d e
Manganese NO abecde NO bcde NO c¢cde NO d e NO d e NO de NO d e NO d e
Mercury NO abcde NO becde NO ¢ de NO d e NO d e NO d e NO de NO d e
Zinc NO abcde NO bcde NO ¢ de NO d e NO d e NO d e NO d e NO d e
ORGANICS (mg/kg)
Aroclor 1260 (PCB) NO abc¢de NO becde NO ¢ de NO de NO d e NO de NO d e NO de
Benzo(a)pyrene NO abc¢cde NO becde NO ¢ de NO d e NO d e NO d e NO d e NO de
Chrysene NO abcde NO becde NO ¢ de- NO d e NO d e NO d e NO d e NO d e
Pentachlorophenol NO abcde NO bcde NO c de NO de NO d e NO d e NO de NO d e
* Maximum concentrations are screened against the PRG. PRG = Preliminary Remediation Goals Sources:
The COPC are refined based on the soil concentration and the PRG. COPC = contaminants of potential concern
The eliminstion of a COPC is described by the letters which follow (i.e., a, b, c, d, e, ). PCB = polychlorinated biphenyls DOE-RL. 1993d. Tables 3-42

2) Soil concentration < or = human health concentration CRQL = contract required quantitation limit

b) Soil concentration < or = animal concentration (human health as substitute) CRDL = contract required detection limit

¢) Soil concentraion < or = plant concentration (human health as substitute) LFI = limited field investigation

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

¢) Soil concentration < or = CRQL/CRDL Sreening = YES: Exceeds PRG

f) Ra-226 is climinated as a COPC because non-waste site samples presented Screening = NO: Eliminated as COPC

in Table 3-] of the 100-BC-2 Operabie Unit LFI Report (DOE-RL 1994d) show Radium-226
at a concentration of approximately 1 pCi/g (i.c.. average + 2 standard deviations).
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3.0 Al LICATION OF THE PLUG-IN / PROACH

This section summarizes the steps taken to implement the plug-in approach based on
IRM candidate site characteristics which have been developed in the previous sections.

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

The identification of appropriate groups for each site, an evaluation of the alternative
applicability criteria, as well as a site-specific exam] : of the manner in which a site is
addressed by the plug-in approach are presented in the following sections.

3.1 GROUP IDENTIFICATION

Identification of the group to which the waste site belongs is accomplished by using
the site descriptions defined in Section 2.0 and fitting the site into the appropriate group in
Figure 1-3, as well as referring to the group descriptions defined in Section 3.0 of the
Process Document. The appropriate group for each site is identified in Table 3-1.

3.2 EVALUATION OF ALTERNATIVE CRITERIA

The final step in the plug-in approach is an evaluation of waste site characteristics
against the applicability criteria for each  nedial alternative. The site characteristics are
defined by the descriptions and profiles developed in Section 2.0. The applicability criteria
and any enhancements for an alternative as defined in Section 4.0 of the Process Document
are defined in Table 3-1.

The applicability crit. 1 are elements which must be present for an alternative to be
applicable at a given site. For example, for an in situ vitrification action to effectively
address contaminants at a site, the contaminated lens must be no thicker than 5.8 m (19 ft),
the maximum extent of influence realized by the technology.

Enhancements to alternatives are elements of an alternative which may be employed
as necessary based on w ‘e site characteristics, but do not limit or define the applicability of
the alternative. Treatment is an alternative which has enhancements dependent upon the
types of contamir ts present at a site. One enhancement is thermal desorption which is
used to treat organic contaminants. Presence of organic contaminants may warrant the use of
thermal desorption, but is not required for the treatment alternative to apply since addition:
treatment technologies such as soil washing may be used to address other contaminants.
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Containment - Be 1seth are cont inants which exceed reduced infiltration
concent ions, containment will not be applicable at the site.

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

™= Sjt T-=g*~~1t - Since contaminants exceed PRG, and the contaminated lens is <5.8 m
(19 ft), the 1n situ treatment option may be applicable.

Removal/Treatment/Disposal - Because contaminants exceed PRG, this alternative may be
applicable. Thermal desorption enhancement is not necessary since 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 100%. 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 results in the identification of those alternatives which are applicable
These results are compared to the results of the group analysis presented in Table 5-1 of the
Process Document to identify deviations.

- ) A 1 iv f‘AAuE A I‘A.“n.r:-unn
Applicable Removal/Disposal Removal/Disposal
In Situ Treatment In Situ Treatment
Removal/Treatment/Disposal Removal/Treatment/Disposal
Not Applicable No Interim Action No Interim Action
Institutional Controls Institutional Controls
Containment Containment

The alternatives for 116-D-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.
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7. C-

A detailed cost analysis of the alternatives is performed and involves
estimating the expenditures required to complete each remedial alternative in
terms of capital and operation and maintenance (O&M) costs. Once these
values have been identified a present worth is calculated for each alternative.
An example of the present worth calculation can be found in Appendix B.

8. Regulatory Acceptance:

This assessment evaluates the technical and administrative issues and conce s
the state may have regarding each of the alternatives.

9. Community “ ;eptance:

This assessment eva tes the technical and administrative i 1es and concerns
the public may have regarding each of the alternatives.

5.2 SITE-S1 CIFIC DETAILED AN/ SIS

Based on the comp son presented in Table 3-1, several of the individual waste sites
within the 100-DR-1 Operable Unit plug into the waste site group alte itives, therefore, the
detailed analysis for these individual waste sites can be referenced to the Process Document
(DOE-RL 1994a). These individual waste sites include 116-D-7, 116-DR-9, 116-DR-1/2,
107-D/DR  (dge 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 132-D-3.

The « ailed analysis for the remaining waste site (100 D/DR pipelines) is discussed
in the following sections. Table 5-1 summarizes the alternatives applicable to each waste site
and whether the detailed analysis is covered in the Process Document or discussed in this
document. Tables 5-2 and 5-3 present the remediation costs and durations associated with all
waste sites.

5.2.1 100 D/DR Pipeline

This section evaluates the 100 D/DR pipeline site against the Comprehensive
Environmental Response, Compensation, and Liability Act of 1980 (CERCLA) evaluation
criteria. The removal/treatment/disposal alternative (SS-10) is applicable to sites which 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. Since this is an omission of a remedial alternative, no additional detailed
analysis is required.

5-3
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6.0 COMPARATIVE ANALYSIS

This section presents the comparative analysis of remed  alternatives which involves
evalui n of the relative performance of each alter *~“ive with respect to the evaluation
criteria presented in ~ ction 5.0. The purpose of this comparison is to identify the
advantages and disadvantages of each alternative so that key tradeoffs can be identified.

Following the methodology of the Process Document (DOE-RL 1994a), the
comparative analysis of the 100-DR-1 alternatives is presented in tabular format (Tables 6-1
throo “ 6-7). The tables present the alternatives applicable to each waste site and a
comparison of the relative differences between each alternative. The comparison consists of
identifyi; the relative rank of the alternative (relative to other applicable alt 1atives) along
with the cost', and a discussion of its specific advantages and disadvantages. To determi
which “‘ernative ranks highest overall for a waste site, the reader must determine what
criteria are most important, then consult the appropriate table to see which alternatives rank
highest in those criteria. Table 6-8 presents a summary of the comparative analysis of the
applicable alternatives for each waste site.

Institutional controls are identified  the only applicable *ernative 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.
The Process Document identifies no intt  m action for the D&D groups. Thus, these sites
(132-D-1, 132 ™ -2, and 132-D-3) are not presented in the following tables.

! Estim o s for each alternative are presented in Section 5.0, Table 5-3.
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Table 6-1 Comparative Analysis - 116-D-7 and 116-DR-9 Retention Basins

COMPARATIVE EVALUATION CRITERIA

. REMOVAL/DISPOSAL
CLe oSS

REMOVAL/TREATMENT/DISPOSAL

Overall Protection of Human Health and the Eavironment

Nearly as effective as $S-10 since any potential risk is eliminated by removal of the source.
Conlaminated material, exceeding PRG, is excavated and transported to a comrmon disposal
facility (i.e., W-025 or ERDF). .

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

Compliance with ARAR

Both SS-4 and SS-10 comply with all chemical-, location-, and action-specific ARAR.

Long-Term Effectiveness and Permanence

Both SS-4 and S$S-10 are judged to offer the same degree of effectivencss in achieving RAO. Contaminated material, exceeding PRG, is removed and ultimately disposed thereby eliminating the

potential source at the waste site.

Reduction of Toxicity, Mobility, or Volume

Less effective than SS-10. All contaminated material,  eeding PR is r¢

transported to a common disposal facility. No treatment 1s proposc  1eref iction of
mobility, toxicity, or volume is achieved. |  ionuclides present in the contarunated material
will naturally degrade.

More effective than SS-4. All contaminated material, exceeding PRG, is removed, treated, and
transported to a common disposal facility. Treatment (i.c., soil washing) is proposed, therefore,
the mass of contaminants present will be reduced (by approximately 49%). Radionuclides
present in the contaminated material will naturally degrade.

Short-Term Effectiveness

More effective than SS-10. Remedial action objectives are achicved within approximately 1.2
and 1.4 years (116-D-7 and 116-DR-9 respectively). Potential sources of risk are removed
through excavation and disposal of contaminated materials exceeding PRG. Potential exists for
worker exposure to contaminants during excavation.

Nearly as effective as SS-4. Remedial action objectives are achieved within approximately 2.1
and 3.2 years (116-D-7 and 116-DR-9 respectively). Potential sources of risk are removed
through excavation and the ultimate disposal of contaminated materials exceeding PRG. Potential
exists for worker exposure to contaminants during excavation and treatment.

Implementability SS-4 offers a higher level of implementability compared to §S-10 since excavation is well §S-10 is readily implementable; however, a study is necessary to examine the effectiveness of
demonstrated and no treatment is proposed. implementability of soil washing at the field scale.
Present Worth® 116-D-7: $76,800,000 116-D-7: $87,700,000

116-DR-9: $96.000,000

116-DR-9: $114,000,000

° 5% discount rate

ARAR - applicable or relevant and appropriate requirement

O&M - operation and maintenance

PRG - preliminary remediation goal

RAOQ - remedial action objectives

ERDF - Environmental Restoration Disposal Facility
W-025 - Radioactive Mixed Waste Disposal Facility
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Table 6-3 Comparative Analysis - 107-D/DR Sludge Trenches

(page 1 of 2)

COMPARATIVE EVALUATION CRITERIA

REMOVAL/DISPOSAL.

Overall Protection of Human Health and the Environment

Nearly as effective as SS-10 but more effective than SS-3A.
Potential risk is eliminated by removal of the source. Contaminated
material, exceeding PRG, is excavated and transported to a common
disposal facility (i.c., W-025 or ERDF).

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

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

Compliance with ARAR

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

Long-Term Effectivencss and Permanence

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

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

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

Reduction of Toxicity, Mobility, or Volume

Less effective than SS-8A and SS-10. All contaminated matenial.
exceeding PRG, is removed and transported to a common disposal
facility. No treatment is proposed, therefore, no reduction of
mobility, toxicity, or volume is achieved. Radionuclides present in
the contaminated material will naturally degrade.

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

Nearly as effect:ve as SS-8A but more effective than SS4.

All contaminated material, exceeding PRG, is removed,
treated, and transported to a common disposal facility.
Treatment (i.c., soil washing) is proposed, therefore, the mass
of contaminanta present will be reduced (by approximately
49%). Radionuclides present in the contaminated material will
naturally degrade.

Shornt-Term Effectiveness

Nearly as effective as SS-8A but more effective than SS-10.
Remedial action objectives are achieved within approximately 0.1
years. Potential sources of risk are removed through excavation and
disposal of contaminated materials exceeding PRG. Potential exists
for worker exposure to contaminants during excavation.

More cffective than SS4 and SS-10. Remedial action
objectives are achieved within approximately 0.4 years.
Potential sources of risk remain at the waste site; however,
treatment immobilizes the contaminants and eliminates
exposure pathways. Slight potential exists for worker

l exposure 1o contaminant offgas during treatment.

Less effective than SS—4 and SS-8A. Remedial action
objectives are achieved within approximately 0.1 years.
Potential sources of risk are removed through excavation and
the ultimate disposal of contaminated materials exceeding
PRG. Potential exists for worker exposure to contaminants
during excavation and treatment.
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Table 6-4 Comparative Analysis - 116-D-1A and 116-D-1B Fuel Storage Basin Trenches

' COMPARATIVE EVALUATION CRITERIA

' REMOVAL/DISPOSAL

REMOVAL/TREATMENT/DISPOSAL .
0 SS-10

Overali Protection of Human Heaith and the Eavironment

Nearly as effective as SS-10 since any potential risk is climinated by removal of the source.
Contaminated material, exceeding PRG, is excavated and transported to a common dispoaai
facility (i.c., W-025 or ERDF).

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

Compliance with ARAR

Both SS-4 and SS-10 comply with all chemical-, location-. and action-specific ARAR.

Long-Term Effectiveness and Permanence

Both SS4 and $S-10 are judged to offer the same degree of effectiveness in achieving RAO. Contaminated material, exceeding PRG, is removed and ulimately disposed thereby climinating the

potential source at the waste site.

Reduction of Toxicity, Mobility, or Volume

Nearly as effective as $S-10. All contaminated material, exceeding PRG, is removed and
transported to a common disposal facility. No treatment is proposed, therefore, no reduction of
mobility, toxicity, or volume is achieved. Radionuclides preseat in the contaminated material
will naturally degrade.

More effective than SS4. All contaminated material. exceeding PRG, is removed, treated. and
transported to a common disposal facility. Treatment (i.¢., soil washing) is proposed, therefore,
the mass of contaminants preseat will be reduced (by approximately 61 %). Radionuclides
present in the contaminated material will naturally degrade.

Short-Term Effectiveness

More effective than $S-10. Remedial action objectives are achieved within approximately 0.2
and 0.1 years (116-D-1A and 116-D-1B respectively). Potential sources of risk are removed
through excavation and disposal of contaminated materials exceeding PRG. Potential exists for
worker exposure to contaminants during excavation.

Nearly as effective as SS4. Remedial action objectives are achieved within approximately 0.3
and 0.1 years (116-D-1A and 116-D-1B respectivelv). Potential sources of risk are removed
through excavation and the uitimate disposal of contaminated materials exceeding PRG. Potential
exists for worker exposure 1o contaminants during excavation and treatment.

Implementability SS-4 offers a higher level of implementability compared to $S-10 since excavation is well S8-10 is readily implementable; however, a study is necessary to examine the effectiveness of
demonstrated and no treatment is proposed. implementability of soil washing at the field scale.
Present Worth® 116-D-1A: $4,470,000 116-D-1A: $5,570,000

116-D-1B: $§1,860.000

116-D-1B: $2.580,000

* 5% discount rate

ARAR - applicable or relevant and appropnate requirement

O&M - operation and maintenance

PRG - preliminary remediation goal

RAO - remedial action objectives

ERDF - Environmental Restoration Disposal Facility
W-025 - Radioactive Mixed Waste Disposal Facility
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Table 6-5 Comparative Analysis - 116-D-2A Pluto Crib

COMPARATIVE EVALUATION CRITERIA

~ REMOVAL/DISPOSAL

- REMOVAL/TREATMENT/DISPOSAL

- S§-10

Overall Protection of Human Health and the Eavironment

Nearly as effective as SS-10 but more effective than SS-8A.
Potential risk is ¢liminated by removal of the source. Contaminated
material, exceeding PRG, is excavated and transported to 2 common
disposal facility (i.e., W-025 or ERDF).

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

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

Compliance with ARAR

SS-4, SS-8A. and SS-10 comply with all chemical-. location-, and actio

n-specific ARAR.

Long-Term Effectivencss and Permanence

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

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

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

Reduction of Toxicity, Mobility, or Volume

Less effective than SS-8A and SS-10. All contaminated material.
exceeding PRG, is removed and transported to 8 common disposal
facility. No treatment is proposed. therefore, no reduction of
mobility, toxicity, or volume is achieved. Radionuclides present in
the contaminated material will nawrally degrade.

More effective than SS—4 and SS-10. Contaminants,
exceeding PRG, are cffectively immobilized and principle
exposure pathways are ¢liminated through in situ treatment
@.e., vitrification). Hydraulic infiltration and contaminant
mobilization are eliminated. Radionuclides present in the
contaminated material will naturally degrade.

Nearly as effective as SS-8A but more effective than SS4.

All contaminated matenial, exceeding PRG., is removed.
trealed, and transported to a common disposal facility.
Treatment (i.c., scil washing) is proposed, thercfore. the mass
of contaminants present will be reduced (by approximately
61%). Radionuclides present in the contaminated material will
naturally degrade.

Short-Term Effectiveness

Nearly as effective as SS-8A but more effective than SS-10.
Remedial action objectives are achieved within approximately 0.1
years. Potential sources of risk are removed through excavation and
disposal of contaminated materials exceeding PRG. Potential exists
for worker exposure to contaminants during excavation.

More cffective than SS-4 and SS-10. Remedial action
objectives are achieved within approximately 0.1 years.
Potential sources of risk remain at the waste site: however,
treatment immobilizes the contaminants and eliminates
exposure pathways. Slight potential exists for worker
exposure to contaminant offgas during treatment.

Less effective than SS4 and SS-8A. Remedial action
objectives are achieved within approximately 0.1 years.
Potential sources of risk are removed through excavation and
the uitimate disposal of contaminated materials exceeding
PRG. Potential exists for worker exposure to contaminants
during excavation 1nd treatment.

Implementability

5S4 offers a higher level of implementability compared to SS-8A
and SS-10 since excavation is well demonstrated and no treatment is

proposed.

SS-8A is less implementable compared to SS-4 and SS-10
since it is an innovative technology provided by one
exclusive vendor. Site-specific parameters such as location
and subsurface geology must be adequately defined prior to
implementation of the in situ treatment. In situ vitrification
has been proven effective to a maximum depth of 5.8 meters.

SS-10 offers a higher level of implementability compared to
SS-8A but is less impiementable than SS-4. Excavation is
well demonstrated: however, a study is necessary to examine
the effectivencss of the implementability of soil washing at the
field scale.

Present Worth”

$267,000

$661,000

$692,000

° 5% discount rate
O&M - operation and maintenance
RAO - remedial action objectives

ARAR - applicable or relevant and appropriate requirement
PRG - preliminary remediation goal
ERDF - Environmental Restoration Disposal Facility

W-025 - Radioactive Mixed Waste Disposal Facility

6T-5












DOE/RL-94-64
Draft A

7.0 REFERENCES

Cadwell, L. L., 1994, Wildlife Studies on the Hanford Site: 1993 Highlights
Report, PNL-7380, Pacific Northwest Laboratory, Richland, Washington.

Chatters, J. C., H. A. Gard, and P. E. Minthorn, 1992, Hanford Cultural Resources
Laboratory Annual Report for Fiscal Year 1989, PNL-7362, Pacific Northwest
Laboratory, Richland, Washington.

Cushing, C.E., Editor, 1992, Hanford Site National Environmental Policy Act (NEPA)
Characterization, PNL-6415, Rev. 5, Pacific Northwest Laboratory, Richland,
Washington.

DOE-RL, 1994a, 100 Area Source Operable Unit Focused Feasibility Study Report,
DOE/RL-94-61, WHC Internal Draft, U.S. Department of Energy, Richland,
Washington.

DOE-"" 1994b, 100 Area River Effluent Pipelines Expedited Response Action Proposal,
DOE/RL-94-79, U.S. Department of Energy, Richland, Washington.

DOE-RL, 1994c, Risk Evaluation of Remedial Alternatives for the Hanford Site.
DC™'T™ 93-54, Decisional Draft, U.S. Department of Energy, Richland,
Washington.

DOE-RL, 1993a, 100 Area Feasibility Study Phases 1 and 2, DOE/RL-92-11, Revision 0,
U.S. Department of Energy, Richland, Washington.

DOE-"" 1993b, Limited Field Investigation for the 100-DR-1 Operable Unit,
DOE/RL-93-51, Rev. 0, U.S. Department of Energy, Richland, Washington.

DOE-RL, 1993c, Limited Field Investigation for the 100-BC-1 Operable Unit,
DOE/RL-93-06, Rev. 0, U.S. Department of Energy, Richland, Washington.

1993d, Limited Field Investigation for the 100-HR-1 Operable Unit,
»v-- RL-93-51, Rev. 0, U.S. Department of Energy, Richland, Washington.

DOE-RL, 1993e, Hanford Site Background: Part 1, Soil Background for Non lioactive
Analytes, DOE/RL-92-24, Rev. 1, Draft, U.S. Department of Energy, Richland,
Washington.

DOE-RL, 1993f, Hanford Site Baseline Risk Assessment Methodology, DOE/™" 91-45, Rev.
2, U.S. Department of Energy, Richland, Washington.

DOE-RL, 1992a, RCRA Facility Investigation/Corrective Measures Study Work Plan for the
100-HR-3 Operable Unit, DOE/RL-88-36, Rev. 0, U.S. Department of Energy,
Richland, Washington.

7-1












DOE/RL-%94-64
Draft A

APPENDIX A

100-DR-1 OPERABLE UNIT WASTE SITE VOLUME ESTIMAT™%
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Volume ™ timate
100-DR-1 Operable Unit

*“SUMPTIONS (continued):

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

Liquid Waste Sites -
¢ Trenches were built with 1.0 H : 1.0 V 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
ch waste site separately.

All depths are below grade unless otherwise noted.

TTFERENCES:

1. U.S. Department of Energy, Richland Operations Office (DOE-RL), 1994, Hanford Site
Waste Information Data System (WIDS), 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., 1 V.R. Richards, "Radiologic *~ C! cterization of the Retired 100
Areas", UNI-946, May 1978, United Nuclear Industries, Richland, Washington.

7. U.S. Department of Energy, Richland Operations Office (DOE-RL), 1993, "Limited
Field Investigations Report for the 100-DR-1 Operable Unit. DOE/RL-93-29, Draft A,
U.S. Department of Energy, Richland, Washington.

8. LFI Report for 100-DR-3 OU.

9. IT Corporation, 1994, "100-DR-1 Waste Site Locations", IT Corporation Calculation
Brief, Project Number 199806.406.

10. IT Corporation, 1994, "100-DR-1 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: 132-D-1
SITE NAME: 115-D Demolished Gas Recirculation Building

WASTE SITE DIMENSIONS:
Length - 168 ft (51.2 m) (1]
Width - 98t (29.9 m) [1]
Depth - 11ft(3.4m)[l]
Slopes - Vertical
Orientation -  North-South lengthwise (5]

The building was demolished in situ and buried 3 ft (1.0 m) below surface [1].

CONTAMINATED VOLUME DIMENSIONS:

Assume no contaminated volume [10].

.
i N

Length - NJ/A [10]
Width - NJ/A [10]
Depth - N/A [10]

EXCAVATED VOLUME DIMENSIONS:

Excavation Slopes - N/A

WAL .. SITE LOCATION:

Northing: 151,523 [9]
Easting: 573,785 [9])

Reference Point: Northwest corner [9]

ELEVATIONS:

Surface: 468 ft (142.5 m) [4)
Groundwater: 385 ft (117.3 m) [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 - 20 ft (6.1 m)[1]
Width - 20ft (6.1 m)[1)
Depth - 32f(.8m)[l]
Slopes - Vertical
Orientation - North-South

The site was demolished in situ, and covered with 3.0 ft (1.0 m) of backfill [1].

CONTAMINATED VOLUN 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

W=7 SI”~ "~ DCATION:

Northing: 151,551 [9]
Easting: 573,776 {9]

Reference Point: Northeast corner [9]

ELEVATIONS:

Surface: 468 ft (142.5 m) [4]
Groundwater: 385 ft (117.3 m) [8]
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