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1.0 INTRODUCTION

This operable unit-specific focused feasibility study (FFS) provides sufficient information
to select interim remedial measures (IRM) for sites associated with the 100-KR-2 Operable Unit.
As discussed in the main text, certain inherent assumptions are required to establish "appropriate
and timely" IRM. The erim remedial measure candidate waste sites are determined in the
limited field investigation (LFI) (Attachment 1), based on analysis of historical and analogous
information. Site profiles have been developed for each waste site; these site profiles are used
for the plug-in approach in this Appendix. The plug-in approach is based on the same land use
and groundwater use scenario as used in the Process Document (Section 1.4 of DOE-RL 1995a).
(The Process Document titled /00 Area Source Operable Unit Focused Feasibility Study is the

) (O ¥ tt*-FFSic -~ App " © )" " y,t* p° ° approach

ind analyzes remedial alternatives for a group of sites that have similar characteristics,

mtaminants an process history. 1en, if it is determined that an individual site is
sufficiently compatible with a site group for which the alternatives have already been developed
and analyzed, the subject site is said to "plug-in" to the analysis for that group. If the waste site
does not plug directly into a waste group, deviations from the developed group of alternatives are
described and documented.

The Sensitivity Analysis (Appendix D of DOE-RL 1995a) is then used as a basis to
discuss changes to the detailed investigation in Section 5.0 of the Process Document because of
new land use and/or groundwater use scenarios (Section 2.0 of Appendix D). Because of the
current lack of an identified future land use, remedial alternatives evaluated for near-final
selection were constrained by their ability to not limit any future use. Thus, while waste groups
in the Process Document were evaluated against containment and in situ treatment alternatives,
these altern: ves were not carried through to Section 6.0 of this Appendix.

1.1 PURPOSE AND SCOPE

The scope of this document is limited to 100-KR-2 Operable Unit interim remedial
measure candidate sites, as determined in the LFI. Impacted groundwater beneath the
100-K Area will be addressed in the 100-KR-4 FFS report (DOE-RL 1995a). In addition, low-
priority waste sites and potentially impacted river sediments near the 100 Area are not considered
cand tes for IRM; they are being addressed under the remedial field investigation/corrective
measures study p: wway of the Hanford Past Practice Strategy (DOE-RL 1991).

This report presents the following:

. The 100-KR-2 Operable Unit individual waste site information (Section 2.0)

. The development of individual site profiles (Section 2.0)
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The pt  wry purpose of the LFI for the 100-KR-2 Operable Unit was to collect sufficient
data to recommend which sites should remain as candidates for IRM. Sites that are not
recommended for an IRM will be addressed during the final remedy selection process for the
entire 100 Area, or through the D&D program. The data gathered in the LFI are also used to
evi late Remedial Alternatives in this FFS.

A QRA was performed as part of the LFI and determined the principal risk drivers at the
100-KR-2 Operable Unit the 100-KR-2 QRA also qualitatively evaluated human health and
environmental exposure scenarios to help determine which waste sites within the
100-KR-2 Operable Unit are candidates for IRM. The QRA evaluated risks for a predefined set
of human and vironmental exposure scenarios, and is not intended to replace or be a substitute
foral <« ne risk assessment.

Human health risks were evaluated using a hypothetical future residential scenario, which
assumed that exposure could occur through soil ingestion, fugitive dust inhalation, and external
exposure to contaminants within the top 4.5 m (15 ft) of soil.

The ecological risk assessment evaluated potential contaminant uptake by the Great Basin
pocket mouse. The mouse was used as an indicator receptor because (1) it is common at the
Hanford Site, (2) its home range is comparable to the size of most waste sites, and (3) it could
live in close proximity to the contaminants in the soil.

Contaminants deeper than 4.5 m (15 ft) in soil are not likely to be associated with
potential exposures or risks to humans or ecological receptors. However, these contaminants
could potentially migrate to groundwater. Concentrations in soil corresponding to groundwater
protection criteria (4 mrem/yr in groundwater, which corresponds to the federal maximum
contaminant level) were calculated using the Summers Method.

The results of the LFI/QRA were used to select the sites where an IRM should be
evaluated. If an IRM is not decided on, the site will be subject to further investigation and/or
remediation under the site-wide RI/FS process. The LFI report for the 100-KR-2 Operable Unit
identified the known constituent concentrations at each site, presented the data analysis, and
discussed the risk assessment conclusions for the waste sites (Attachment K1).

Based on the LFI/QRA, waste sites at the 100-KR-2 Operable Unit were retained as IRM
candidates if the site was considered, using professional judgement, to pose a "medium" or
"high" risk. The approach used to develop the risk rankings is discussed in Section 2.8 of the
LFI/QRA.

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

10 waste sites as IRM candidates (Table K2-1).

The conclusions drawn from the LFI/QRA studies were used to determine IRM
candidacy for high-priority waste sites and solid waste burial grounds within the

K2-5
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the groundwater protection criteria. These PRGs were set at concentrations above 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).

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 intervals,
corresponding to the depth interval that the human and biological receptors and

vi' ¢ "'"beexpr lto. This wpr "11e 7 "
Appendix A of the Process Document.

. At each waste site, the maximum concentration of each contaminant (COPC)
within each interval was identified either from the Dorian and Richards (1978)
data set, or assumed from the process group representative (as described in
DOE-RL 1995a).

. 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
from other OUs.

. If a sample was collected at the boundary between two intervals (e.g., at 1 m

[3 ft]) or within a wide range, the data from that sample were applied to the
shallower interval (i.e., the 0 to 1 m [0 to 3 ft] strata).

. 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.

The screening process that compares the COPC to PRG, and identifies the refined COPC,
results in the identified contaminants to be addressed by remedial action at the given IRM
candidate site. ibles '™ 4, K2-5, and K2-6 identify the COPC from the 116-KE-1 and
116-KW-1 Condensate Cribs and the 116-KE-2 Crib, the only sites with direct analytical data
(Dorian and Richards 1978).

2.43 Waste Site Profiles
The waste-site profiles characterizing each individual waste site are presented in

Table K2-7. Each profile includes the extent of contamination, 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

K2-7
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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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3.0 RE{ LTS OF THE PLUG-IN APPROACH

This section provides the "ph  in" (Section 1.4 of the Process Document) approach, as
applied to the IRM candidate sites in the 100-KR-2 Operable Unit. The plug-in approach
requires i mtification of the waste site group to which a waste site belongs and an evaluation of
the ¢ ernate applicable criteria. All 10 IRM candidates in the 100-KR-2 Operable Unit fit into
Process Groups presented in DOE-RL (1995a).

Identifying the waste site group, to which each waste site belongs, is accomplished by
using  waste ~edescr ions 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
« cr tions define  in Section 3.0 of the Process [ t. The appropriate groups for tl
sitesare i ntified in Table K3-1.

Table K3-1 presents the evaluation of the alternative applicability criteria for the IRM
waste sites. 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; hov  zr, the
general analysis of : ernatives in the Process Document (Section 5.0) will be used for sites
without deviations.

The deviations indicated in Table K3-1 are as follows:

. French Drains 116-KE-3 and 116-KW-2 have contamination >5.8-m (19-ft) thick;
therefore, In Situ Vitrification does not apply.

. Crib 116-KE-2 has contamination that is >5.8-m (19-ft) thick; therefore, In Situ
Vitrific ion does not apply. However, the contaminants are below reduced
infiltration concentrations, so containment would be a viable alternative for the
site in its Process Group.

. French Drains 120-KE-2 and 120-KW-2 are assumed to have mercury at levels
above the reduced infiltration concentrations. Thus, containment is not an
alternative.

. Condensate Cribs 116-KE-1 and 116-KW-1 have contamination that is

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

3.1 EXAMPLE APPLICATION OF THE PLUG-IN APPROACH

To further understand the plug-in approach (Section 1.4 of the Process Document), an
example of its application has been developed. The example waste site will be evaluated, as

K3-1






NN % d

S wj wj]
DOE/RL-94-61
[ tA

5

i B P
uwéfﬂ@

This raluation identified applicable alternatives. These results are compared to the
results of the group analysis presented in Table 5-1 of the Process Document to identify

deviations:
Alternatives Group Alternatives

App able Removal/Disposal Removal/Disposal

) Containment Removal/Treatment/Disposal

Removal/Treatment/Disposal In Situ Treatment

1 1t Applicable No Action No Action
Institutional Controls Institutional Controls
In Situ Treatment Containment
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4.0 ALTERNATIVE DEVELOPMENT

This section describes the alternative enhancement and site-specific alternative
'velopment for waste sites that do not align with the Process Document group profiles.

Alternatives do not require further development if the site plugs directly into the group
profiles (Process Document, Section 1.4, step 6a).

The sites that do not plug in directly (Process Document, Section 1.4, step 6b) can be
div: d 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 and
deviations are discussed in Section 3.0. However, the enhancements do not need development
ir these sites, because the Process _ ycument incorporates the appropriate enhancements in
Section 1.4.

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.
lternatives for sites included in this second set will require additional development. None ¢.
the sites within the 100-KR-2 Operable Unit fit into this second set; therefore, additional
alternative development is not required.

K4-1






Draft A

5.0 DETAILED ANALYSIS OF ALTERNATIVES

s section] sents the detailed analysis of the potential alt  1itives applicable to the
indivi w e sites within the 100-KR-2 Operable Unit. In the detailed analysis, each
altern.._ . _ is assessed against the evaluation criteria described in Section 5.1 of the Process
Doc nent. The detailed analysis for the sites within the 100-KR-2 Operable Unit are presented
in fol w~ii 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 ailed analyses for 2se lividual waste sites that :viate from the waste

e groups are discussed in Section 5.2.

S SITE-SPECIFIC DETAILED ANALYSIS

Based on the comparison presented in Table K3-1, most of the individual waste sites
within the 100-KR-2 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 sites are the 120-KE-2 and 120-KW-2 French drains, 119-KW French drain,
118-K-1 Burial Ground, and the 118-K-2 Sludge Trench.

The common evaluation considerations for the remaining waste sites (116-KE-1 and
116-KW-1 Condensate Cribs, 116-KE-3 and 116-KW-2 French drains, and the 116-KE-2 Crib)
are discussed in the following sections. Each deviation of a Process Document alternative for

'se waste sites is analyzed for impacts to transportation, air quality, ecological, cultural,
socioeconomic, noi  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 (Environmental Justice) are also discussed. Table K5-2
presents the remediation durations associated with all waste sites.

5 1 1 -KE-3 and 116-KW-2 French Drains

This section evaluates the alternatives that deviate from the Process Document for French
drains 116-KE-3 and 116-KW-2. Alternatives SS-3, SS-4, and SS-10 are applicable to these
sites. However, Alternative SS-8A in the Process Document is applicable to this waste group,
but not these sites because the depth of contamination is greater than 5.8 m (19 ft), making In
Situ vitrification inapplicable. Therefore, this alternative will not be considered. Because the
deviation for these sites is an omission of an alternative rather than an addition, no additional
evaluation is required.

K5-1
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The indirect impact of this alternative would be an enhancement of the natural resources

through revegetation.  1is 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 would comply with Executive Order

12898, _aviror ental Justice, because it would not disproportionately affect any group of the
population more than another.
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Disposal Alternatives on workers, future site uses, and the environment are also much the same
ader the revised scenario as they are under the baseline scenario. Therefore, the detailed
analysis of alternatives in the Process Document and this 100-KR-2 FFS Appendix remain valid.

62 F [SED SC._NARIO QUALITATIVE COMPARISON OF REMEDIAL
4 ERNATIVES

Significant uncertainties remain in treatment options, future land use, actual
contamination present at each site, and the mechanics of remediation activities on an operable
unit scale. Thus, only a qualitative evaluation has been made in weighing the cleanup
alternatives against the ranking cr’” ia, using professional judgement and consensus among the
111 . urties. In addition, the final decision on remedial alternative may include additional criteria,
such as 10c¢ ications based on public concerns reflected in state and local community
comments.

A qualitative comparative analysis of the alternative for these IRM sites ranks the
Removal/Treatment/Disposal Alternative slightly ahead of the Removal/Disposal Alternative.
Removal/Disposal would rank higher in short-term effectiveness and implementability, because

iere woul be less risk to workers, cultural resources, and natural resources from remedial
activities. This alternative would also be easier to implement. However,
Removal/Treatment/Dispos: would score higher in reduction of volume because the volume of
soil and other material needed to be disposed of would be reduced through treatment. This
reduction in volume would also reduce the amount of clean fill required from borrow areas to
regrade the sites, a1 ‘educe the total size of the disposal site, making the treatment alternative
score higher in long-term effectiveness. For some IRM sites (e.g., 119-KW), the small amount
of contaminated material might preclude volume reduction, and treatment might be suitable only
to meet LDR. Because of current uncertainties in disposal costs, transportation, and treatment,
the costs for either alternative are assumed to be about equal.
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1.0 INTRODUCTION

This attachment to the 100-KR-2 Focused Feasibility Study (FFS) summarizes the results
oft LFI completed for the 100-KR-2 Operable Unit. A complete list of potential waste sites
was presented | the Approach and Plan for Cleanup Actions in the 100-KR-2 Operable Unit of
the Hanford Site (DOE-RL 1994a), along with proposed dispositions of all sites as Interim
Remedial Measure (IRM) candidates, low-priority sites, nonwaste sites, facilities for
decontamination and decommissioning, or "to be determined" sites. The IRMs are intended to
achieve remedies thar " ely to lead to a final record of decision. The fi " decision to
conduct an IRM will rely on many factc , including applicable or relevant and a_ | opriate

and use, point of compliance, time of compliance, a bias for

1 " t

marizes the evaluations of IRMs and presents the QRAs for these
)mmends dispositions of sites designated as "to be determined"
1ation) in the Focus Package (DOE-RL 1994a).

The Hanford Past-Practice Strategy (HPPS) (DOE-RL 1991) was developed to expedite
cleanup by initiating and completing waste site cleanup through interim actions. The strategy
focuses on reaching early decisions to initiate and complete cleanup projects, maximizing the use
of existing data, coupled with focused short-term investigations, where necessary.

Implementation of the HPPS (DOE-RL 1991) at the 100-KR-2 Operable Unit began with
the Focus Package (DOE-RL 1994a), a streamlined version of a work plan. Table KA1-1 shows
the current IRM can dates and low-priority sites. Figure KA1-1 shows the locations of the IRM
candidate sites.

The Focus Package (DOE-RL 1994a) proposed limited nonintrusive investigations for
the LF1. In preparation for determining Data Quality Objectives (DQO) for the LFI, additional
historical record searches and cultural resource surveys were completed. Some of the sites
in y targeted for IRM or landlord cleanup (not involving hazardous waste) were reassessed
or basis of the new information. Sites initially designated "to be determined" were assigned
to the appropriate category (see Section 3.2 of this attachment).

The Guidance for the Data Quality Objectives Process (EPA 1994) was followed for the
proposed LFI. As a result, nonintrusive investigations at the 100-KR-2 Operable Unit were
conducted on two sites. This work consisted of geophysical surveys at two sludge disposal sites,
118-K-2 and 120-KE-3 (Bergstrom et al. 1995).
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Various cultur: resource-related investigations have been conducted in the 100-K Area
over the last few decades. These investigations have resulted in the identification of several
chaeological an 2thnohistorical sites in and around the 100-KR-2 Operable Unit, ranging from
9,000 years ago to the mid-nineteenth century.

Evaluation of the archaeological sites and ethnohistorical information indicates that the
cultural resources in the 100-K Area are significant. Beyond the potential for sites to yield
important sci  ific information, additional significance is ascribed to the sites in the area
because of potential associations with events related to Smohalla, Prophet of the Wanapum

le. It was along the rapids adjacent to the 100-K Area that Smohalla held the first washat,
the dance ceremony that has become central to the Seven Drums or Dreamer religion
(Re xr ).

For these reasons and because a Wanapum cemetery exists in the 100-K Area, the cultural
sensitivity of the 100-KR-2 Operable Unit could be considered high. However, considering the
distance of the operable unit from the river and areas of extensive disturbance that would have

-oyed any cultur: material, only the northwest corner of the site is considered to have high

o rately high cultural resource potential. The remainder of the 100-KR-2 Operable Unit
iscot :red to have low potential for cultural resources, but it should be noted that the
possibility still exists, especially because sections of this area are undisturbed.

Assessments of possible impacts on cultural resources from 100-KR-2 waste site
remediation have indicated that no Waste Information Data System (WIDS)-listed sites are
located in areas of extremely high cultural sensitivity. However, the following four 100-KR-2
sites listt  in WIDS were found to be in areas of moderately high cultural sensitivity:

. 116 V-4 Heat Recovery Station
. 118-K-1 Burial Ground
. 118-K-2 Sludge Trench

. 126-K-1 Gravel Pit.

2.2 IN1_ USIVE FIELD INVESTIGATIONS

While no intrusive field investigations were completed for this LFI, several of the
radionuclide waste sites were sampled for radionuclides in 1976 by Dorian and Richards (1978)
(sites 116-KE-1, 116-KE-2, 116-KW-1, 116-KW-2, and 118-K-1), or by Williams (1994) (sites
116-KE-3, 6-KW-2). Where applicable, either directly or analogously, these results are
included ir s report, and the radionuclides are decayed to 1995.

2.3 NONINTRUSIVE FIELD INVESTIGATIONS

The nonintrusive field investigations in the 100-KR-2 Operable Unit conducted for
this LFI were ground-penetrating radar surveys of the 118-K-2 Sludge Burial Ground and the
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KA1-3. Areas Surveyed with Ground Penetrating Radar at the

Figure

118-K-2 and 120-KE-3 Sites
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BACKGROUND INFC __ MATION F~ R THE 100-KR-2 OP] ABLE UNIT
DEVELOPMENT OF RISK-BASED CONCENTRATIONS IN SOIL
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100-K EA SIT SPECIFIC
™VESTICATIONS
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FFBRUAPRY 7, 1995
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100-K Area Site Specific Investigations

Atthe requ  of Steve Weiss of Environmental Sciences, the Waste Site and Facility Research Office has
conducted the following review of specific 100-K Area Waste sites and suspect waste sites.

120-K -1 (183-KW FILTER WATER FACILITY DRY WELL)

The 120-KW-1, commonly known as the 183-KW Filter Water Facility Dry Well, does not exist as
described in the Bechtel Hanford, Inc. (BHI) Waste Information Data System (WIDS) database. Field
surveillance activities performed for the 100-K Area Technical Baseline Report (WHC-SD-EN-TI-239,
Rev. 0), and ac *lonal research conducted in November 1994, determined that, most likely, the "~ 7
well" was actually a neutralization box located near the  lfuric acid s

This neutralization )x, located at 183-KW and at Hanford coordinates NK3131 WK6548, is likely to be
the 120-KW-1 dry well described in WIDS. This brick-lined concrete box is 8-ft 4-in. long, 6-ft 4-in.
wide, and 3-ft deep. It drains to the 100-K Area Process Sewer System. The box is divided into three
sections. A below-ground drain pipe enters the box on the northeast side about 18 in. below grade.
Effluent released to this system were held up in a small brick weir, then channeled to a second brick weir,
which then emptied into a larger chamber that drained to the 100-K Area Process Sewer.

When the wooden cover to this neutralization box was opened, it was discovered that a sludge-like material
nearly fills the first two chambers.

A duplicate of this system can be found at the 183-KE complex. It is at Hanford coordinates NK3131
WK4751.5 and appears to have been used in the same fashion as the system at 183-KW.

Additionally, a french drain is located at each of the two 183-K Facilities. The drains are identified as
120-KW-2 (the 183-KW Filter Water Facility French Drain) and 120-KE-2 (the 183-KE Filter Water
Facility French Drain). These two french drains are known to have been used to dispose of acid sludge
wastes. The drain at the 183-KE Facility is covered by soils and is not apparent on the surface. However,
the wooden lid to the drain lays nearby on the ground surface. The drain at 183-KW appears as it did
during operations. It is full, to within 6 in. of its wooden cover, with what appears to be acid sludge.

Two additional neutralization boxes are located in the vicinity of the acid storage system. It is unlikely that
these two neutralization boxes were used for the disposal of acid sludge. Each neutralization box is located
adjacent to its 183-KW area's caustic storage tank, which was just north of the rail spur to the 183
Buildings and opposite the sulfuric acid storage tanks.

The neutralization box at 183-KE has been backfilled with fill material and cannot be visually identified,
except at times of very high humidity (see attached photo #1). Limited intrusive work, conducted for
safety reasons, was performed at the site in 1994 to determine whether or not the box's wooden cover had
been removed before the box was covered with clean soil. It was determined that the wooden cover was
no longer in place.

The box at 183-KW appears as it did during operations. Opening of its wooden cover reveals that it is
relatively clean of debris, which tends to confirm the idea that these boxes were not used for acid sludge
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. wved Area West of the 100-K Area

A paved arez icated west of the 100-K Area can be seen in a 1982 aerial photograph. This paved area is
not apparent in a 1955 aerial photograph, and no clear, early aerials of the area could be found.

A visit to the site in early 1995 revealed that the paved area is not on level ground; the site slopes up in a
southward direction. The site may have been a temporary staging area for asphalt material, as one row of
asphalt material remains at the western edge of the site, and there are rows of loosely compacted materials
over the remainder of the site.

No documentation could be found to indicate the purpose of the materials or how they came to be located
at the site.

roadway extends to the east and goes dir 'y 100-K A

There appears to have been several disruptions of the soil nearby to the east and adjacent to the canal
roadway. These disruptions appear to be vegetation free in a 1982 aerial photograph. Field surveillance
of the these disruptions indicates that portions of the sites were apparently barrow pits. The remaining
portions of the site are littered with wooden, metallic, and asphalt debris.

During initial construction of the 100-K Area facilities, a barrow pit was excavated on the north side of the
roadway, between the road and the irrigation ditch. The barrow pit and a section of the irrigation ditch
were later used to dispose of construction debris. The area is posted with asbestos warning signs, and
burning is apparent on the ground surface (smoke can be seen in this area in one construction photograph).

lere is ample evidence of farming north of the irrigation ditch, and extending to the river shoreline.
Furrowed rows can still be seen, and domestic debris litters the ground along the terrace edge. Debris
could be found from a point just west of the Allard Pumping Station to the west fence line of the 100-K
Area. Two building foundations are located in the area just west of the Allard Pumping Station and on top
of the terrace that forms the river shoreline.

Early photographs also show a farm that was located on the flat, just northwest of the 100-K Area between
. terrace edge and the shoreline. The homestead site can be seen just west of the 181 Pumphouse that
supported the 100-KW Reactor. Early photographs indicate that this farm extended nearly to the elevated

roadway to the 181-KE Pumphouse that supported the 100-KE Reactor.
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PAL. 4

BACKGROUND INFOR' ” “* TION WITH 100-KR-2 OPERABLE UNIT

LIMITED FIELD INVESTIGATION RESULTS FROM THE
118-B-1 BURIAL GROUND (ANALOG TO 118-K-1)

From:

DOE-RL, 1994, Limited Field Investigation Report for the 100-BC-2 Operable Unit, DOE/RL-
94-42, Rev. 0, U.S. Department of Energy, Richland Operations Office, Richland,
Washington.
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3.3.1 118-B-1 Burial Ground

3.3.1.1 Site Description. The 118-B-1 burial ground is located 914 m (3,000 ft) west of
the 105-C Reactor building (Figure 1-2). The site boundaries are permanently marked with
concrete posts numbered B-81-1 through B-81-31. The dimensions of “*- "al ground are
approximately 305 x 98 m (1,000 x 321 ft) with a depth of approximately 6.1 m (20 ft).
' ¢ 'sts of a series of trenches, running generally east-west, perforated burials
ic shored w'” r ™ jad ! B silos. Rel trench locations for the
118-B-1 burial ground are shown on Figure 3-8.

The first trench in the 118-B-1 burial ground was excavated in 1944 and the site
received waste until 1973. Stenner et al. (1988) estimates that 10,000 m® (353,100 ££’) of
waste has been buried at this site. Trenches received general reactor wastes from the 100 B
and 100 N Reactors that included aluminum tubes, irradiated facilities, thermocouples,
vertical and horizontal aluminum thimbles, stainless-steel gun barrels, and expendables
consisting of plastic, wood, and ¢ lboard (Dorian and Richards 1978). Spline silos received

tallic wastes (Stenner et al. 1988).

A second burial site was started in early 1950 south and adjacent to the 118-B-1
burial trenches. This area was called the 108-B solid waste burial ground and has now been
incorporated into the 118-B-1 burial ground. Solid tritium wastes and high-level liquid
tritium wastes sealed in 8 cm (3 in) diameter iron pipes were buried here. This site was used
 to dispose of contaminated tritium pots and irradiated process tubing in 1952. Another
trench, in this second burial area, contains contaminated perfs. Heid (1956) discusses three
-trenches at this site which were covered with 1.8 m (6 ft) of soil.

A 61 x 15.2 m (200 x 50 ft) extension was added  icent to and at the middle of the
west 118-B-1 boundary in * - spring of 1956. Contaminated yokes from the 105-B Reactor
building were buried in the extension (Heid 1956).
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PART 5

BACKGROUND INFORMATION IN THE 100-KR-2 OPERABLE UNIT
SOIL-GAS SURVEY AT THE 128-H-1 BURN PIT
(ANALOG TO 128-K-1)

From:
DOE-RL, 1994, Limited Field Investigation Report for the 100-HR-2 Operable Unit, DOE/RL-

94-53, Draft A, U.S. Department of Energy, Richland Operations Office, Richland,
Washington.
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Westinghouse Internal
Hanford Company Memn
From: Site Remediation Management Section 81353-94-002

Phone: 372-3314 H6-04 :
Date: January 14, 1994
Subject: SOIL-GAS SURVEY AT THE 128-H-1 BURN PIT

To: N. A. Homan H6-02
cc: I. D. Jacques H6-04
R. P. Henckel H6-02
R. C. Roos Heé- 7
R. G. McCain H6-
RBK File/LB S/

The Site Remediation Management Section, Soil Gas Survey Team, has
completed the requested soil-gas investigation at the 128-H-1 Burn
Pit. The results of that investigation are detailed in the attached
report.

If you have any questions or require any further information, please
feel free to contact me at 372-3314 or I. D. Jacques at 376-3306.

A Aok -

R. B. Kerkow, Engineer
Site Remediation
Management Section

kla
Attachment

Hanford Operations and Enginesring Contractor for the US Department of Energy
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SOIL-GAS SURVEY AT THE 128-H-1 BURN PIT
January 14, 1994

FIELD SCREENING INSTRUMENTS AND METHODOLOGY

Initial field screening was performed on November 29 and 30, 1993. Each probe
was screened for total-VOC levels using three field screening instruments: a
total-vapor photo-ionization detector (PID), a total-vapor flame ionization
detector (FID), and an infrared landfill gas analyzer (IRGA). The total-vapor
PID instrument is a MicroTip HL-2000 (a trademark of Photovac International,
Inc.) Photoionization Detector equipped with a 10.6-eV lamp. The total-vapor
FID is an OVA 128 Organic Vapor Analyzer (a trademark of Foxboro Companv)
Flame Ionization Detector. The IRGA is a Geo Group, Model GA-90, In ‘ed Gas
Analyzer (a tr. mark of the Geotechnical Instrument Company).

The e screening instruments were calibrated, before use (daily), as
follows:

e The PID was zeroed using a laboratory grade zero air standard. The
instrument span was set using a standard calibration mixture of 101 ppm
isobutylene (C,H;) in air, and the instrument response was verified
using a standard calibration mixture of 9.51 ppm isobutylene in air.

* The FID was zeroed using a laboratory grade zero air standard, and the

preset factory calibration was checked using standard calibration <

mixtures of 9 ppm and 95 ppm methane (CH,) in air.

e The IRGA was set to the preset factory calibration settings and the
instrument response was checked using a standard calibration mixture of
4.24% methane (CH,), 5.40% carbon dioxide (C0,), and 9.55% oxygen (0,)
in nitrogen.

Instrument readings were obtained by connecting each instrument directly to
the soil-gas probe, teflon tube, using a 1-inch section of Tygon (a trademark
of the Norton Company) tubing. The following methodology was used for
collecting field-screening measurements:

* First, the IRGA instrument was connected to the probe and allowed to
pump for 60 seconds. This time was sufficient to draw about 500 mL of
soil-gas vapor thereby providing a purge volume of approximately 6 tube-
volumes. The IRGA instrument reading was then recorded.

* Second, the PID instrument was attached to the probe and allowed to pump
for 15 seconds. The PID instrument response was then recorded.

* Finally, the FID instrument was attached to the probe. The FID
instrument response was noted for 5 seconds and then recorded. One
probe (probe #6 - N380 E140) did not allow sufficient flow of oxygen to
support the FID flame. In this case, the instrument was disconnected
from the probe before the flame was extinguished, and the response was
recorded as "No flow".

RLS4-61.APK/A2 KA2-51













ry 14, 1994

Janua

SOIL-GAS SURVEY AT THE 128-H-1 BURN PIT

Draft A

DOE/RL-94-61

Figure A-3 Location of the 128-H-1 Burn Pit
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Table A4. 128-H-1 Burn Pit Soil Gas Sampling Data.

- = Minimum Detection Limit (ppb)**
Sampled December 1993
[Eem=——— ] —_—

Acetone 50 (a)
Benzene 50 (a)
Carbon tetrachloride 150 (b)
Chloroform 200 (b)
1.2-dichloroethane 200 (a)
i~1,2-dichloroethylene (a)
dichlormethane 50 (a)
Ethylbenzene 50 (a)
Aethyl Ethyl Ketone ' 50 (a)
«lethyl Isobutyi Ketone 50 (a)
1,1,2,2-Tetrachloroethane 250 (b)
Tetrachloroethylene 50 (b)
‘oluene 50 (a)
1,1 - Trichlorethane 100 (b)
11,1,2-Trichloroethane 50 (b)
‘richloroethylene > 80 (b)
n-xylene 50 (a)
=Xylene 50 (a)

*No analyts measurecd above minimum detection limits

o

(a) = Photovac 10s Plus (a trademark of Photovac Intemational Inc), portabie GC with PID (10.6 eV lamp) and 10 meter capillary column

(b) = Sentex Sentograph ( a trademark of Sentex System Inc), portable GC with AID and 30 meter capillary column
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ATTACHMENT 3
100-KR-2 OPERABLE UNIT WASTE SITE VOLUME ESTIMATES
«
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Volume Estimate
100-KR-2 Operable Unit

METHOD
1e 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.

« C: late the volume of contamination present, the volume of material to be removed,
an e areal extent of contamination.

' aste Site Dimensions
Dimensions of the waste site are derived from all pertinent references.

Waste Site ocation

Location of the waste site is derived from pertinent references, confirmed by field visits. Th
specific reference or method used to locate each site is discussed in a separate brief.

Coordinates for each waste site are converted to Washington State coordinates. Resulting ‘
Washington State coordinates are presented herein.

(¢

Contaminated Volume Dimensions

ne 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. Dimensions are summarized herein.

Excavated Volume Dimensions

7 = extent of the excavation necessary to remove the contamination is based ona 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
¢ outer program AutoCad'. The computer program Softdesk? is then used to calculate
volumes and areas for the waste site.

! Autocad is a tradename of Autodesk, Inc.

25oftdesk is a tradename of Softdesk, Inc.
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Vol.__2 Est 1ite
100-KR-2 Operable Unit

Site Number: 116-KE-3
Site ] 1me: 105-KE Storage Basin French Drain

Waste Site Dimensions

Diameter: 18.3 m (60 ft) surface diameter, 6.1 m (20 ft) diameter at the structure about
8.84 m (29 ft) below grade, 3 m (10 ft) diameter bottom dimension

Depth/Height: 23.8 m (78 ft) below grade (in ground water)

Conta olum¢ ™ ensions (rounded to nearest ft)
Overb 16.10 ) ft) deep, slope of 18.3 m (1 to 1.5 ft, 60 ft) to 6.1 m (20 ft)
diameter

Diameter: 7.6 m (25 ft)
epth/Height: 14.6 m (48 ft)

—<cavated Volume Dimensions
Diameter: 71.6 m (234.7 ft)
Depth: 20.7 m (68 ft)

Waste Site Location

E: 568133.53

N: 16750.81

Reference: WCS83S (Arcview)

Elevations

¢ rface: 141.6 m MSL (464.5 ft MSL)
Reference: H-1-23207

Groundwater: 20.73 m (68 ft) below grade

Assumptions: assumes that site is identical (size and contamination) to 116-KW-2
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Volume Estimate
100-KR-2 Operable Unit

Site Number: 116-KW-2
Si Name: 1(_ KW Storage Basin French Dr: "

Waste S : Dimensions

Diameter: 18.3 m (60 ft) surface diameter, 6.1 m (20 ft) diameter at the structure about
8. 1 (29 ft) below grade; 3 m (10 ft) diameter bottom dimension

D« /Height: 23.8 m (78 ft) below grade (in groundwater)

Contaminate iensions (rounded to nearest ft)

verburden about 6.10 m (20 ft) deep, slope of 183 m(1to 1 ft, 60 ft) to 6.1 m (20 ft)
diameter

iameter: 7.6 m (25 ft)
Depth/Height: 1 6 m (48 ft) below grade

Excavated Volume Di1 nsions
Diameter: 71.6 m (234.7 ft)
 th: 20.7 m (68 ft)

Waste Site Location

E: 568591.4

N: 146470.1

Reference: WCS83S (Arcview)

Elevations

Surface: 1.6 m MSL) 464.5 ft MSL
Reference: H- 23207

Groundwater: 20.73 m (68 ft) below grade

Assumptions: assumes that site is identical (size and contamination) to 116-KE-3.
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V¢ ime Estimate
100-KR-2 Operable Unit

Site Number: 118-K-1
Site Name: 100-K Burial Ground

Waste Site Dimensions
Length: 241 m (790 ft)
Width: 136 m (446 ft)
Depth/Height: Trenches 6.1 m (20 ft) Silos 7.62 m (25 ft) below grade

ited Volume Dimensions

11 1.83 m (4 to 6 ft)
Length: 241 0 ft), slope 1 to 1.5 ft
Width: 136 m (446 ft)
Depth/Height: 7.62 m (25 ft)

Excavated Volume Dimensions
Length: 280 m (918 ft)

W Ith: 170 m (558 ft)

Depth: 7.6 m (25 ft)

Waste Site Location

(approximate center)

E: 569452 (NE corner E569457.4 N147034.4, NW corner E569337.2 N146972.2)
N: 146898 (SE corner E569567.7 N146819.7, SW corner E569447.4 N146757.4)
Reference: WCS83S (Arcview)

Elevations

Surface: 139.0 m MSL

Reference: WIDS

Groundwater: 16.46 m (54 ft) below grade

Assumptions: Contaminated dimensions assume that entire area is filled with debris and that
individual trenches are not to be remediated independently.
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Volume Estimate
100-KR-2 Operable Unit

Site Number: 118-K-2
Site Name: Sludge Burial Ground (Trench)

Waste Site Dimensions

Length: 53.3 m (175 ft)

Width: 18 m (60 ft)

Depth/Height: 3.05 to 4.57 m below grade

Cont: inated Vc'-—1e Dimensions
Overburden about 2 m (4 ft) deep, slope of 1 to 1 ft
I h: 53.3m (175 ft)
Width: 18 m (60 ft)
epth/Height: 3.35 m (11 ft)

Excavated Volume Dimensions
Length: 67 m (219 ft)

Width: 3 5 m (103.3 ft)
Depth: 4.57 m (15 ft)

Waste Site Location
)ximate center
—..J39243.88
N: 17045.88
R rence: WCS83S (Arcview)

F wvations

Surface: 136.5 m MSL

Reference: H-1-71798

Groundwater: About 15.24 m (50 ft) below grade

Assumptions: Assumes that sludge was buried at the site, but it is possible that no sludge
burials occurred at the 100-K Area (see Attachment K2, Part 3).
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Volume Estimate
100-KR-2 Operable Unit
2 Site Number: 116-KE-1

Site Name: [|5-KE Condensate Crib

Waste Site Dimensions
Diameter: 12.9 m |0 ft) surface diameter
Depth/Height: 7.77 m (25.5 ft) below grade

Contaminated Volume Dimensions
Top and Bottom: 5  (16.5 ft) diameter
wepth aacight: 5.33 m (17.5 ft)

Ex( rated Volur :Dimensions
Diameter: 38 m (124.6 ft)
Depth: 10.67 m (35 ft)

Waste Site Loca n

E: 569249.9

] 146744 .3

Reference: WCS83S (Arcview)

Elevations

Surface: 141.6 m MSL (464.5 ft MSL)
Reference: H-1-23207

Groundwater: 20.7 m (68 ft) below grade

Assumptions: Assumes site is identical (size and contamination) to 116-KW-1
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Volume Estimate
100-KR-2 Operable Unit

Site Number: 116-KW-1
S :Name: 115-KW Condensate Crib

Waste Site Dimensions
iameter: 12.9 m (40 ft) surface diameter
Depth/Height: 7.77 m (25.5 ft) below grade

Contaminated Volume Dimensions
Top and Bottom: 5 m (16.5 ft)
Dej VHeight: 5.33 m (17.5 ft)

Excavated Volume Dimensions
Diameter: 38 m (124.6 ft)
Depth: ).67 m (35 ft)

Waste Site Location
: 568717.9
N: 146777.9
Reference: WCS83S (Arcview)

I rations

S face: 464.5 ft MSL (141.6 m MSL)
Reference: H-1-23207

Groundwater: 20.7 m (68 ft) below grade

Assumptions: Assumes that site is identical (size and contamination) to 116-KE-1.
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Volume Estimate
100-KR-2 Operable Unit

Site Number: 116-KE-2
Site Name: 1706-KER Waste Crib

Waste Site Dimensions

Length: 4.9 m (16 ft)

Width: 4.9 m (16 ft)

Depth/Height: 9.8 m (32 ft) below grade

Contaminated Dimensions

Overburden about 6.71 m (22 ft) deep, slope of 1 to 1 ft

Length: 9. I m (30 ft) (H-1-20380-F._,

Width: 9.14 m (30 ft) (H-1-20380-KE)

Depth/Height: 7 m (23 ft)

Contaminated Dimensions reference Dorian and Richards (1987), UNI-946

Excavate Volume Dimensions
Length: 41 m (134.5 ft)
Width: 41 m (134.5 ft)

Depth: 13.7 m (45 ft)

Waste Site Location

E: 569081.75

N: 146635.99

Ref__ _nce: WCS83S (Arcview)

Elevations

Surface: 1.4 m MSL (464 ft MSL)
Reference: H-1-20380-KE

Groun vater: 20.73 m (68 ft) below grade

Assumptions: Lateral extent of contamination is likely to be less than 24.38 m (80 ft)

estimated by Dorian and Richards (1978) and closer to the original dimensions of the site, or

about 6.10 to 9.14 m (20 to 30 ft).
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Elements and Levels Description

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 « ange.

Total, capital, annual operations, | The total represents the costs associated with the
and 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 KA2-2. Waste Site Cost Presentation Matrix.

. Cost Summary COSt.
Waste Site Table Comparison
Table
116-KE-3 Table KA2-3 Table K6-1
116-KW-2 Table KA2-4 Table K6-2
120-KE-2 I Table KA2-5 Table K6-3
120-KW-2 Table KA2-6 Table K6-4
119-KW Table KA2-7 Table K6-5
118-K-1 Table KA2-8 Table K6-6
118-K-2 Table KA2-9 Table K6-7
116-KE-1 Table KA2-10 Table K6-8
116-KW-1 Table KA2-11 Table K6-9
116-KE-2 Table KA2-12 Table K6-10
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