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1.0 IN. RODUCTION

This Preliminary Site-Specific Waste Management Area (WMA) S-SX Phase 1 Resource
Conservation and Recovery Act (RCRA) Facility Investigation/Corrective Measures Study
(RFI/CMS) Work Plan Addendum (Preliminary Addendum) is prepared to enable initial field
characterization efforts in and near WMA S-SX to commence in fiscal year 1999. This
Preliminary Addendum is necessary to identify and plan initial characterization efforts as part of
a RC™ | Facility Investigation (RFI). The initial field characterization efforts include the
collection of vadose zone and groundwater data from the following:

e Installation of a new borehole

e Decommissioning of borehole 41-09-39

e Vadose zone data frr " :installation of three proposed RCRA - oundwater monitoring
wells.

Documented in this Preliminary Addendum are the decisions made during negotiations between
the Washington State Department of Ecology (Ecology) and U.S. Department of Energy (DOE)
and a data quality objectives (DQO) process, the tasks, project responsibilities, and schedule.

1.1 BACKGROUND

Under the Hanford Federal Facility Agreement and Consent Order (Tri-Party Agreement)
(Ecology et al. 1996) signed by Ecology, the U.S. Environmental Protection Agency (EPA), and
DOE, more than 2,000 inactive waste disposal and unplanned release sites on the Hanford Site
have been grouped into a number of treatment, storage, and/or disposal (TSD) units, WMAs, and
operable units. Included in the WMAs are 149 single-shell tanks (SST) that are dangerous waste
management units regulated under Washington's Hazardous Waste Management Act (HWMA)
(Chapter 70.105 Revised Code of Washington [RCW]) and its implementing requirements
(Washington's Dangerous Waste Regulations [DWR] in Chapter 173-303 Washington
Administrative Code [WAC])).

The SSTs currently are operating under interim status pending closure. The tank farms will be
closed as TSD units under the HWMA and Major Milestone series M-45-00 of the Tri-Party
Agreement (Ecology et al. 1996). The 149 SSTs are grouped into 12 SST farms, which are in
turn grouped into 7 WMA s for purposes of HWMA groundwater assessment and monitoring.

To date, tank leaks and past practice releases of tank waste including dangerous waste and
dangerous waste constituents have resulted in groundwater contamination documented at four of
the seven SST WMAs (i.e., WMA S-SX, B-BX-BY, T, and TX-TY).

The investigation activities outlin¢ in this Preliminary Addendum will be managed by the Tank
Farm Vadose Zone Project as an integrated function of the Hanford Site Groundwater/Vadose
Zone (GW/VZ) Inte _ ion Project. ..iis Preliminary Addendum for WMA S-SX is a Tri-Party
Agreement secondary document submitted to Ecology for review and approval _ irsuant to
proposed Milestone M-45-52-T01 (DOE 1999a).

1-1
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The WMA S and SX Tank Farms are regulated under RCRA interim status regulations (40 Code
of Federal Regulations [CFR] 265, Subpart F) (Figure 1.1). The S and SX Tank F: s comprise
the WMA S-SX, which was placed in assessment groundwater monitoring (40 CFR 265.93 [d])
in August 1996 because of elevated specific conductance and technetium-99, a non-RCRA
co-contaminant, in downgradient monitoring wells (Caggiano 1996). Technetium-99 and nitrate
are the only constituents to have exceeded drinking water standards. The drinking water
exceedances in the RCRA-compliant monitoring wells are currently limited to one well
(299-W22-46), which is located at the southeast corner of the SX tank farm (see Section 3.1.3).

In fiscal year 1995, spectral gamma logging (i.e., collection of baseline gamma-specific
radioisotope information in the upper vadose zone) was completed at the SX Tank Farm.
Spectral gamma logging was completed at the S Tank Farm in fiscal year 1996. This program
builds on a previous program in which gross gamma data were collected as a means of leak
detection from the SSTs. Both programs used the network of drywells installed around each tank
in each SST farm. In July 1996, the final report on spectral gamma logging at the SX Tank Farm
(DOE-G. ) 1996) indicated contaminants cesi  -137, cobalt-60, europ” -152,

euror n-154 at ama h of 43 m (140 ft) below -ound surface (bgs) near tank
SX-102 and contaminants at depths of 39.6m (130 ft) bgs near tanks SX-108 and SX-109. The
network of drywells installed around each tank was intended for leak detection and was generally
installed between depths of 22.8 m and 42.7 m (75 to 140 ft) bgs, thus the maximum detection
depth is limited by the drywell depth.

In 1996, an independent panel was formed to evaluate issues associated with vadose zone
contamination in the tank farms. Following a review of available data, the panel recommended a
series of measures to improve characterization of the vadose zone and recommended installation
of new boreholes in the SX Tank Farm to address issues associated with contaminant migration
throv | preferential pathways (e.g., boreholes) and through the formation (DOE-RL 1997).

Two new drywells were installed (drywells 41-12-01 and 41-09-39), and in 1997,

drywell 41-09-39 was extended from 39.6 m (130 ft) to below the water table at a depth of 69 m
(225 ft) bgs (Myers et al. 1998)." Spectral gamma surveying determined that drag down of
contaminants in the initial drywell (41-12-01) was occurring during drilling and that the drag
down could be reduced by modifying the drilling techniques. Improved drilling techniques were
adopted for drywell 41-09-39, which minimized drag down. The extension of drywell 41-09-39
indicated that from 40 to 41 m (131 to 134 ft), the concentration of cesium-137 decreases by over
four orders of magnitude and that the maximum concentration of technetium-99, in the interval
from 39.6 m (130 ft) to the water table, is observed at a depth 0f 40.6 m (133 ft). Additionally,
in 1996, an analysis of SX Tank Farm leak histories determined that past tank leaks from four of
the SX Tank Farm SSTs (SX-108, -109, -111, and -112) could be much larger than previously
estimated (Agnew and Corbin 1998).

A groundwater assessment monitoring report that focused on contaminants in the underlying
unconfined aquifer was completed (Johnson and Chou 1998). Major findings summarized in the
report are as follows.

1-2
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e Dis Hution patterns for radionuclides and RCRA/dangerous waste constituents indicate
WMA S-SX has contributed to groundwater contamination as observed in downgradient
monitoring wells. Multiple source locations in the WMA are needed to explain spatial
and temporal groundwater contamination patterns.

e Drinking water standards for nitrate and technetium-99 were exceeded in three wells.
In RCRA-compliant wells located at the southeastern corner (299-W22-46) and south
(299-W23-15) of the SX Tank Farm, technetium-99, the constituent with the highest
concentration, was at four to five times the EPA interim drinking water standard of
900 pCi/L. Technetium-99 also was found at just above the drinking water standard in an
older noncompliant well (299-W23-1) inside the S Tank Farm.

e Based on data available at the time of the groundwater assessment, technetium-99,
nitrate, and chromium concentrations in downgradient well 299-W22-46 (the well with
the highest concentrations at the time of the groundwater assess  1t) appeared to be
declining “er reaching maximu :oncentrations in May 1997. ..chnetium-99 and
nitrate have remai € ' contz " iant levels (MCLs)

September 1998; however, chromium has not exceeded the MCLs.

e Cesium-137 and strontium-90, constituents of concern in SST waste, were not detected in
any of the RCRA-compliant wells in the WMA monitoring network, including the well
with the highest current technetium-99 concentrations (299-W22-46).

Low but detectable strontium-99 and cesium-137 were found in one well (299-W23-7)
located inside and between the S and SX Tank Farms. Additional investigation may be
needed to determine if the low-level contamination is borehole related or more broadly
distributed in the aquifer.

Based on the results of the groundwater assessment, on July 10, 1998, Ecology requested that

DOE develop and submit a corrective action plan outside of the existing Tri-Party Agreement for ‘
the four WMA s with documented leaks (i.e., WMA S-SX, B-BX-BY, T, and TX-TY). Between (
September 1998 and January 1999, Ecology and DOE negotiated the proposed Tri-Party

Agreement Change Control Form Number M-45-98-03 (DOE 1999a), which addresses the initial

-sequence of SST WMA investigations under corrective action and identifies the need for vadose [
zone and groundwater investigations and the need to integrate vadose zone and groundwater

activities (Figure 1.2).

Pursuant to the proposed Tri-Party Agreement Change Control Form Number M-45-98-03
(DOE 1999a), the RCRA Corrective Action process is used to establish the framework within
which vadose zone investigations are planned and carried out to support decisions including the
following:

Appropriate interim measures

Appropriate interim corrective measures (ICM)
SST waste retrieval

Tank farm and WMA closure.
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samples and cuttings will be analyzed for physical, hydraulic, and chemical properties.
A detailed description of the work associated with the installation of these monito:
wells is being developed by the Hanford Groundwater Program. Only details associated
with the collection and analysis of driven samples and cuttings are provided in this work
plan addendum.

1.5 ORGANIZATION OF THE PRELIMINARY ADDENI ™

Eight chapters and six appendices are included in this Preliminary Addendum. The addendum is
structured to provide information necessary to initiate the field investigation in fiscal year 1999.
The chapters include the following:

Chapter 1.0: Introduction to the Preliminary Addendum that provides an overview of the
issues and technical approach detailed in the remainder of the addendum

Chapter 2.0: Overview of the physical and envir ntal setting of WMA S-SX

Chapter 3.0: Summ _ of the available data on potential contaminant exposure pathways
that will be used to develop a conceptual exposure pathway model for WMA S-SX
needed to assess compliance with Federal and state environmental standards,
requirements, criteria, or limitations that may be considered potential corrective action
requirements (CAR), and potential impacts to human health and the environment

Chapter 4.0: Presentation of the rationale and approach for the initial field investigations

Chapter 5.0: Presentation of the tasks and activities necessary to conduct initial field
investigations

Chapter 6.0: The schedule for the initial site-specific investigations focused on vadose
zone-related aspects of WMA S-SX in accordance with the tasks and activities discussed
in Chapter 5.0

Chapter 7.0: Description of the project management tasks necessary to implement the
initial field investigation activities, including responsibilities, organizational structure,
and project tracking and reporting procedures '

Chapter 8.0: References used to develop the Preliminary Addendum.

Appendices to this Preliminary Addendum include supporting plans and information necessary to
define, conduct, and control the initial field characterization activities. The appendices include
the following:

A — Sampling and Analysis Plan
B — Health and Safety Plan
C — Quality Assurance Project Plan
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e D —Data Management Plan
e E —Data Quality Objectives Summary
e F — Steering Group Report on Initial Field Characterization Data Needs.

1-13
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2.0 BACKGROUND AND SETTING

The 241-S and 241-SX tank farms SSTs are RCRA TSD units located in the southern portion of
200 West. Waste in the SSTs consists of liquid, sludges, and saltcake (i.e., crystallized salts).
Over the years, much of the liquid stored in the SSTs has been evaporated or pumped to
double-shell tanks (DSTs).

The 241-S and 241-SX tank farms comprise the Waste Management Area (WMA) S-SX and are
interim status, TSD units pendii  :losure that must be operated, permitted, and maintained in
compliance with RCRA and Washington State’s dangerous waste program regulations
(WAC 173-303) and Tri-Party Agreement Milestone M-45-00 and proposed Milestones M-45-
51, M-45-52, and M-45 _.-T01 (Ecology et al. 1996; DOE 1999a). WMA S-SX historically
received ha  lous or dangerous waste, but SSTs in WMA S-SX are out of service (i.e., no

tior "4 " be added] v~ beclosed in accordance with the state’s dangerous
waste program, as specified in WAC 173-303-610. A SST closure work plan has been prepared
but is scheduled for rewriting and resubmittal to Ecology (DOE 1996b). Sampling and analysis
plans (SAP) are not included in the plan (DOE 1996b). Post-closure permit applications would
be required to support the closure plans submitted to Ecology. Post-closure permit applications
may be required if dangerous waste is left in place (e.g., closure as a landfill) or if modified
closure is required (Ecology 1998). The procedures are consistent with the Tri-Party Agreement
Action Plan (Ecology et al. 1996).

2.1 SITE DESCRIPTION

Information and data regarding the 241-S and 241-SX tank farm facility description were
obtained from the Historical Tank Content Estimate for the Southwest Quadrant of the Hanford
200 West Area (WHC 1994). The location, history of operations, facility characteristics and
identification, waste-generating processes, interaction with other facilities, and RCRA
consideratic  are discussed in the following subsections.

2.1 Location

The 241-S and 241-SX tank farms are located in the southern portion of the 200 West Area, near
the Reduction-Oxidation (REDOX) Plant (Figure 2.1). The 241-SX tank farm contains 15 SSTs,
each with a 3,785,000-L (1,000,000-gal) capacity. The 241-S tank farm contains 12 SSTs, each
with a 2,869,030-L (758,000-gal) capacity. These SSTs are 23 m (75 ft) in diameter.

The 241-S tank farm SSTs are approximately 11.4 m (37.25 ft) tall from base to dome, and the
241-SX tank farm SSTs are approximately 13.4 m (44 ft) tall from base to dome. The sediment
cover from the apex of the dome to ground surface is approximately 2.46 m (8.083 ft) at the
241-S tank farm and 1.8 m (6 ft) at the 241-SX tank farm. respectively. All of these tanks have a
dish-shaped bottom (Figure 2.2). The 241-SX tank farm SSTs were the first SSTs designed for
self-boiling (self-concentrating) waste; however, the 241-S tank farm SSTs received self-boiling
waste. The 241-S and 241-SX SSTs were constructed with cascade overflow lines in a
three-tank series that allowed gravity flow of liquid waste between the tanks. The foilowing
tanks comprise the three-tank series for the 241-S tank farm: tanks S-101, -102, -103; tanks
S-104, -105, -106; tanks S-107, -108, -109; and tanks S-110, -111, -112. At the 24-1-SX tank

2-1
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Figure ” = General Configuration of Tanks in WMA S-SX
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fi___, the three-tank series is comprised of the following tanks: SX-101, -102, -103;

tanks SX-104, -105, -106, tanks SX-1¢ ., -108, -109, tanks SX-110, -111, -112; and tanks
SX-113,-114, -115. The last tank in a three-tank cascade series was configured to overflow to a
crib as necessary. Figure 2-3 shows SX Tank Farm SSTs and associated drywells.

2.1.2 History of Operations

The tanks in the 241-S and 241-SX tank farms received REDOX Plant waste, which was
self-boiling or self-concentrating through evaporation of liquid. The 241-S tank farm was built
between 1950 and 1951. The 241-SX tank farm was built between 1953 and 1954.

The 241-S tank farm operation began in 1951. The tanks were filled with liquids by 1953;
however, the waste began self-boiling in the summer of 1952. A surface condenser was installed
in 1953 to concentrate the waste and provide more tank space. The vapor condensate was
disposed of in nearby cribs. Liquid levels in the tanks fluctuated during the next 20 years, and
then the tanks filled rapidly with solids. The change can be attributed to the s° “up of the

242-S evaporator/crysta’ 't because the tanks were used as receivers for evaporator waste
products. When the tanks were filled with solids, little could be done with technology that had
been developed to increase the service lives of the tanks. The tanks were removed from service
in the late 1970s or early 1980s.

The 241-SX tank farm operation began in 1954 with the first six tanks. The last nine tanks
began operation in late 1955. The first six tanks received REDOX Plant waste and first-cycle
condensate; the other nine tanks received REDOX high-level boiling waste. The first six tanks
were full of liquid by early 1954. Tank 241-SX-106 served as a slurry receiver and as a |
temporary storage repository for laboratory waste and, therefore, did not fill as quickly as the
other tanks. Most of the last nine tanks were filled with liquid during 1955, and the waste
self-concentrated during the next few years. During the 1960s and 1970s, the last nine tanks
developed leaks and were removed from service. Tanks 241-SX-101 through SX-106 are
one-half to two-thirds full of solids (mostly saltcake) and contain some sludge. All of the tanks
were removed from service by 1980 (i.e., no new additions of waste) and have been interim
isolated or partially interim isolated.

2.1.3 Description of the Leak Detection System

The 241-SX tank farm has 98 leak detection wells currently used for leak detection monitoring
that were drilled from 1954 to 1978. Laterals that are currently inaccessible also exist under

10 tanks as shown in Figure 2-3. Two additional drywells were drilled and installed in 1996 and
1997. These drywells were 41-09-39, which was extended to groundwater in 1997, and

drywell 41-12-01. The 241-SX tank farm layout showing drywell and lateral locations in
reference to tanks is shown in Figure 2.3.
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2.1.4 Relationship to Other Facilities

Various cribs, trenches, french drains, and the U Pond that comprise associated facilities are
located in the vicinity of WMA S-SX. Waste discharged to or stored at these facilities may have
had an effect on the groundwater contamination at WMA S-SX. These sites are not RCRA units
and, therefore, are not part of the Hanford Site Groundwater Program,; these units are monitored
under the Sitewide groundwater monitoring program (PNNL 1998). These facilities consist of
216-S-1, 216-S-2, and 216-S-3 cribs, 216-S-4 french drain, 216-S-8 trench, 216-S-21 crib,
216-S-25 crib, 216-SX-2 crib, 241-S-151 diversion box, 241-SX-302 catch tank, and U Pond.
Figure 2.4 shows the location of these facilities (except the U Pond, which is located west of
WMA S-SX) with respect to WMA S-SX. A summary of the operation, vadose zone
contamination, and groundwater contamination history for each of these facilities is described in
DOE/Grand Junction Project Office (DOE-GJPO) (1996), Jones et al. 1998, and other
documents.

22 PH SICALSE. __ . _

. ¢ following sections describe the topography, geology, hydrog >logy, surface water
hydrology, meteorology, environmental resources, and human resources associated at the WMA
S-SX. This discussion includes a brief overview of the larger setting, which provides the
framework for the site-specific conditions.

2.2.1 Topography

A generalized east-west cross-section defining the Hanford Site’s structure and topography is
shown in Figure 2.5. The Tank Waste Remediation System (TWRS) sites are located in the
200 West and 200 East Areas on and near a broad, flat area of the Hanford Site commonly
referred to as the Central Plateau. The Central Plateau is located within the Pasco Basin, which
is a topographic and structural depression in the southwest comer of the Columbia Basin. The
basin is characterized by generally low-relief hills with deeply incised river drainage

(Figure 2.6). The Hanford Site is an area of generally low relief, ranging from 120 m (390 ft)
above mean sea level (amsl) at the Columbia River to 230 m (750 ft) amsl in the vicinity of the
TV. .S sites. WMA S-SX is located in the 200 West Area.

- Geologic processes that have formed the Hanford Site’s topography over thousands of years
include landslides, floods, and volcanic activity. Landslides are not a common occurrence in the
200 Areas because of flat topography, the deep water table, and the absence of any actively
eroding streams. The nearest potential flooding source to the TWRS sites is Cold Creek, located
in the southwest portion of the Hanford Site. Studies of the probable maximum flood show that
Cold Creek’s flooding effect would be limited to the southwestern corner of the 200 West Area
(Cushing 1994). The most likely source of volcanic activity that could impact the TWRS sites
would be in the Cascade Mountain Range, more than 100 km (60 mi) west of the Hanford Site.
The 1980 eruption of Mount St. Helens is an example of such a volcanic event, causing ashfall at
the Site but no other effects.
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Price and Fecht (1976) originally compiled the geology of the 241-SX Tank Farm after the dry
well boreholes were completed in the early 1970s. The major stratigraphic units of the
suprabasalt sediments present beneath the SX Tank Farm are the Ringold Lower Mud, Ringold
Unit E, Plio-Pleistocene (including Early Palouse), and the Hanford formation (in ascending
order). The sources of data on the geology of the suprabasalt sediments include Lindsey and

w (1993), Lindsey (1992), Connelly et al. (1992), Issacson (1982), and Price and Fecht (1976).

general, Price and Fecht (1976) present on of the most complete synthesis of e: * ‘ing data
on SX Tank Farm geology and Myers et al. (1998) offer an update based on additional
information gained from the drilling and sampling of borehole 41-09-39. The vadose ne
stratigraphy of the 241-S and 241-SX tank farms is illustrated in an east-to-west cross-section
(Figure 2.8) through the central portion of the 241-SX tank far  and a northwest-southeast

¢« section (Figure 2.9) throt  the 241-SX't ' farm.

The Ringold Formation is up to 185-m (600-ft) thick in the deepest part of the Cold Creek
syncline, south of the 200 West Area. ..ie Ringold Formation consists of clay, siit, fine- to
coarse-grained sand, and gravel. The Ringold Formation is delineated by several different types
of sediments associated with fluvial (river-related) sands and gravel, floodplain and lake
deposits, and alluvial fan deposits (DOE 1993b). The vadose zone portion of the Ringold
Formation thins from east to west approximately 16 m (50 ft) to about 0 m (0 ft) and consists
primarily of a slightly silty coarse- to medium-grained sandy gravel (Ringold Unit E) and Taylor
Flat (upper Ringold).

In the WMA S-SX, Slate (1996) interpreted the surface of the Ringold Formation as a
trough-like trending northwest-southeast parallel to the Cold Creek syncline and plunging to the
southeast. This trough contains two smaller troughs, one of which trends directly under the
241-S and 241-SX tank farms, and one south of 200 West Area. Both smaller troughs appear to
merge further southeast. Slate (1996) interpreted the trough as a paleo-Cold Creek drainage
developed in the slow subsiding Cold Creek depression. Under the SX tank farm, the presence
of a limb of the trough results in the surface of the Ringold Formation dipping to the southwest.

2.2.7 " ™ig.Pleistocene Unit and F~-'v_Palouse Sediment

The Plio-Pleistocene Unit is up to 13-m (40-ft) thick and consists of massive, brown yellow, and
compact, silt and minor fine-grained sand and clay. Slate (1996) includes a gravel facies, which
occurs south of the 200 West Area in the Plio-Pleistocene Unit. Granule-sized grains consisting
primarily of basalt commonly occur in the unit. The unit is differentiated from overlying graded
rhythmites (i.e., the Hanford formation) by greater calcium carbonate content, massive structure
in core, and high natural gamma response in geophysical logs of the early Palouse sediment
(DOE 1988).

The facies relationship in the Plio-Pleistocene Unit have been interpreted by Slate (1996) as
indicating deposition along a northwest-to-southwest trending stream ¢!  nel. The gravel facies
is restricted to the central portion of the trough. The eastern edge of the gravel facies occurs
along the southwest boundary of the 200 West Area. The SMA S-SX lies above the finest
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—io1 ¢ of Borehole 41-09-39

( of the characterization options considered and selected during the DQO process was the
collection of sediment samples from the upper portion of borehole 41-09-39 during
decommissioning. Samples have been previously collected and analyzed from the lower portion
of the borehole and as a result sample collection focused on the upper portion of the borehole
that was installed as a closed end drive borehole. Data obtained from the decommissioning of
borehole 41-09-39 will provide information on the transport pathways and contaminant
distribution at a location near the source of a tank leak. Based on the assessments of historical
gamma data, the gamma contamination at borehole 41-09-39 is from a postulated gamma plume
associated with a leak from tank SX-108. Because of the borehole’s location (see Figure 2.3),
the data collected during the decommissioning are expected to begin to address a number of
questions related to source characterization, including the following:

What contaminants are present that are routinely identified as CoCs from a groundwater
t(e ~,te’ :tium-99, nitrates)?

¢ What are the concentration/inventory correlations between the CoCs and cesium-137 in
soil samples and with the tank contents?

e Are the contaminants thought to be more mobile than cesium-137 (e.g., technetium-99)
co-located with the cesium-137 in the soil samples or have the contaminants migrated
faster and deeper than the cesium-137?

e What are the mechanisms that effect the mobility of the CoCs (e.g., water leachable
fraction) given the unique tank leak characteristics at tanks SX-108 and SX-109?

e What are the potential drivers (e.g., sediment moisture profile) in the upper portion of
borehole 41-09-39 that could control the migration of contaminants? Note: The
upper portion of the borehole was not sampled during the initial borehole installation.

Additional issues will be evaluated with samples obtained during decommissioning of

borehole 41-09-39 depending upon the success of the sidewall sampling methodology being
developed for the decommissioning effort. At locations where sufficient sample recovery and
representative samples are obtained, gamma-energy analysis will be conducted in the laboratory
over the length of the sample in an attempt to address borehole effects or dragdown.

Uncertainties associated with the sidewall sampling methodology were identified during the
DQO meetings. It was agreed that even if the sidewall sampling device was not able to collect a
sample (e.g.. formation collapse or interference from cobbles) that composite samples could be
collected by other methods. One method proposed for collection of a composite sample in the
event the sidewall sampler were to fail would be to use a scraper to collapse a portion of the
exposed formation and then use a split spoon sampler to collect a composite sample. This
backup method of sample collection would reduce the value of the samples primarily from the
standpoint of addressing the questions of borehole effects or dragdown previously identified, but
would still be valuable in addressing some key questions such as what contaminants are present
and at what concentrations.
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A new vertical borehole near borehole 41-11-10 (location number 4 in Table 4.1) potentially
would provide data near the leading edge of the postulated gamma contamination plume
resulting from the leak at tank SX-108. Because of the other tank leaks in the area

(tanks SX-108, -109, -111, and —112), it is likely that some level of commingling of leaks from
different tanks has occurred. Much of the information that would be gained from placing a new
borehole in this area w¢  d be similar to the information that will be gained from the extension
and decommissioning of borehole 41-09-39. Both of these locations are in the . h of the

. sstulated - 'mma plume from tank SX-108 in the same general " :ction (southwest) "~ >m the
tank. The norizontal distance between the borehole 41-11-10 and borehole 41-09-39 is
approximately 11 m (35 ft). Based on this information, a decision to install a new borehole near
borehole 41-11-10 should be deferred until the data from decommissionir - of borehole 41-09-39
are available and the need for additional cha tert ion in this area is estaolished.

The two vertical boreholes located near tank SX-115 (location numbers 5 and 6 in Table 4.1)
would potentially provide ~ ta to characterize the source associated with the leak at SX-115.
Boreholes at either of these locations could be placed directly in, or in the likely path of,
contaminants identified in previous characterization of the soils at tank SX-115 (Raymond and
¢ 1o 1966).

A vertical borehole located outside of the tank farm near tank SX-115 tank (location number 7 in
Table 4.1) would potentially provide data to isess potential ties between the tank SX-115 leak
and the contamination observed in the RCRA groundwater monitoring wells. This location also
would potentially provide data to characterize the pathway and distribution of mobile
contaminants resulting from the tank SX-115 leak. This location is consistent with one of the
potential groundwater contamination sources identified in the RCRA assessment (J; nson and
Chou 1998). One of the limitations of locating the borehole at this location is that data are not
available to target the location of the borehole to intercept an area of known contamination. It is
possible that limited vadose zone contamination would be encountered in a borehole located in
this area. A borehole located southwest of tank SX-115 would be located near a past tank leak.
The proposed borehole is down dip of past tank leaks, thus, potentially enabling data collection
that may further the understanding of the pathways and distribution of contamination in the
vadose zone, and it is accessible within the [uired time frame.

Based on the evaluation of borehole location options the preliminary characterization activity
proposed in WMA S-SX is to install a vertical borehole near tank SX-115 extended to
groundwater. This is consistent with recommendations for the location of a new borehole to
groundwater made by the Tank Farm Vadose Zone Project Ste  1g Group (Appendix F).

The options for locations around tank SX-115 and the rationale for the proposed location are

driven samples collected during construction of the borehole, coupled with an air-assisted
drilling technique selected to specifically address sample representativeness and data quality.
This drill-and-drive technique would use reverse circulation air-assisted drilling methods that
have not been used in the tank farms. This drilling method provides for optimum sample quality
(see Appendix A for discussion on this drilling method and the sampling techniques). ..iree
regions around tank SX-115 have been tentatively identified for placement of the new borehole.

4-13




HNF-4380, Rev. 1

These regions and the issues associated with selecting one of the regions, are discussed in
Section 4.2.2.

Similar to the slant borehole, there are a number of uncertainties associated with installation of a
vertical borehole within the tank farm using air rotary drilling methods. However, unlike the
slant borehole, the uncertainties associated with the vertical borehole are believed to be
manageable within the preliminary characterization time frame. These uncertainties are mainly
associated with not having deployed this drilling technique in the tank farms. These
uncertainties are currently being worked through the permitting process (e.g., Notice of
Construction) and the tank farms authorization basis and are not expected to constrain
installation of a borehole near tank SX-115.

4.3.1.4 Other Activities

In additic o the new borehole, borehole decommissioning, and RCRA monitoring well data
collection efforts, a number of demonstrations are being pursued to reduce the technical
uncertainties and to provide a basis for future ¢ oyment in the tank farms. Cone penetrometer
demonstrations are being planned that include demonstrations in the 200 East and West Areas
and possible deployment in a tank farm. The cone penetrometer is a potentially valuable tool for
performing screening level characterization and for defining the lateral extent of contamination
in the upper part of the vadose zone. A slant well demonstration is also being planned that
would be similar in terms of features and approach to sediment s:  ling as the borehole planned
at tank SX-108.

4.3.2 Proposed Specific Tank SX-115 Borehole Location

The specific location of the proposed new borehole near tank SX-115 is based on tank leak
history information. Based on this information, criteria have been developed for the selectlon of
the specific location from among three potential sites near the tank.

43.2.1 Leak History

Waste in tank SX-115, which was put into service in 1958, began boiling in 1959. In 1964, the
aged waste was pumped out of the tank and condensate v added to dissolve sodium nitrate
from the residual solids. In March 1963, tank SX-115 was determined to have leaked about
189,250 L (50,000 gal), and 10 test wells were drilled around the tank in August 1965 (Raymond
and Shdo 1966). Data from the test wells and data from existing drywells and laterals were used
to define and characterize the contaminated area under the tank. Approximately 40,000 Ci of
cesium-137 were lost to the soil column during this leak. Three separate areas of contamination
were found. One contamination area was located completely under the tank; the other two areas
were closer to the edge of the tank, with the contaminated zones primarily under the tank.

The data are the latest available for soil samples in the tank SX-115 leak area.

The 189,250-L (50,000-gal) leak volume estimate was based on liquid-level measurements in the -
tank, and the leak occurred over a relatively short period time. The liquid-level measurements
are thought to be the most reliable leak-volume indicator (particularly with liquids in the tank).
The Raymond and Shdo (1966) data suggest that the cesium-137 sorbed on the soil, as is
expected for the liquid waste type present in the tank. The nature of the liquids leaked from
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