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METRIC CONVERSION CHART
The following conversion chart is provided to aid the reader in conversion,
Into Metric Units Out of Metric Units

If You Know Muitiply By  To Get If You Know Multiply By  To Get
Length Length
inches 254 millimeters millimeters 0.039 inches
inches 2.54 centimeters centimeters 0.394 inches
feet 0.305 meters meters 3.281 feet
yards 0:914 meters meters 1.094 yards
miles 1.609 kilometers kilometers 0.621 miles
Area Area
sq. inches 6.452 sg. centimeters { sq. centimeters 0.155 sq. inches
sq. feet 0.083 sq. meters sq. meters 10.76 sq. feet
sq. yards 0.0836 sg. meters sg. meters 1.196 sq. yards
§q. miles 286 sq. kilometers sq. kilometers 0.4 sq. miles
acres 0.405 hectares hectares 247 acres
Mass (weight) Mass (weight)
ounces 28.35 grams grams 0.035 ounces
pounds 0.454 kilograms kilograms 2.205 pounds
ton 0.907 metric ton metric ton 1.102 ton
Volume Volume
teaspoon's 5 milliliters miltiliters 0.033 fluid ounces
tablespoons 15 milliliters liters 2.1 pints
fluid ounces 30 milliliters liters 1.057 quarts
cups 0.24 liters liters 0.264 gallons
pints 0.47 liters cubic meters 35,315 cubic feet
quarts 0.95 liters cubic meters 1.308 cubic yards
gallons 3.8 liters
cubic feet 0.028 cubic meters
cubic yards 0.765 cubic meters
Temperature Temperature
Fahrenheit subtract 32, Ceilsius Celsius multiply by  Fahrenheit

then 9/5, then

multiply by add 32

5/9
Radioactivity Radioactivity
picocuries 37 millibecquerel millibecquerel 0.027 picocuries



HNF-5272
Rev. 0

1.0 STEP 1 - STATE THE PROBLEM

The purpose of this data quality objectives (DQO) process is to support decision-making
activities as they pertain to the Resource Conservation and Recovery Act of 1976
(RCRA) Corrective Action Program (RCAP) task addressing the site-specific single-shell
tank (SST) Phase 1 RCRA facility investigation/corrective measures study (RFI/CMS)
Work Plan Addendum for waste management area (WMA) S-SX. These activities
include characterization, interim corrective measure (ICM) selection, tank waste
retrieval decisions, and closure decisions. The objective of DQO Step 1 is to use the
information gathered from the DQO scoping process, along with other relevant
information, to clearly and concisely state the problem to be resolved. The free-form
text sections included in this step are intended to define the project objectives and
assumptions, present the project issues, summarize the facility background information,
and provide a concise statement of the problem. The tables provided in this section are
designed to document the personnel involved in the DQO process, identify the

contaminants of concern, and summarize the key information needed to support the
writing of the problem statement.

11  PROJECT OBJECTIVES

The objective of the site-specific SST Phase 1 RFI/CMS Work Plan Addendum for WMA
S-SX is to develop adequate information to support ICMs, tank waste refrieval, and tank
closure decisions. This objective can be achieved, in part, through the evaluation of
existing data, currently planned characterization activities (41-09-39 borehole
decommissioning sampling, tank SX-115 borehole, and new RCRA monitoring well
sampling), the WMA S-SX Field Investigation Report (FIR), the Phase 1 RFl Report,
and coordination of information needs with retrieval and closure. The primary goal of
this DQO will be to identify surface soil (<4.6 meters; [<15 feet]) and vadose zone
information needs that will be addressed by implementing a WMA S-SX Site Specific
Work Plan Addendum. Secondary DQO goals include identifying integration/sampling
opportunities and ensuring that identification of contaminants of concern (COCs) and
quality assurance (QA)/quality control {(QC) requirements are consistent with the
Hanford Groundwater and 200 Area Environmental Restoration (ER) Programs.

1.2 PROJECT ASSUMPTIONS

1-1
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This section identiﬁes project-specific assumptions that have been made during DQO
Team discussions and interviews with the regulators. The assumptions applicable to
WMA S-SX Phase 1 RFI/CMS DQO planning efforts are:

1.

2.

10.

The DQO process described in the Phase 1 RFI/CMS Work Plan
(DOE/RL-99-36) will be followed.

The DQO planning effort will focus on surface and subsurface soil contamination
within the WMA S-SX boundary (see Figure 1-1 attached at the end of Step 1).
Groundwater information needs will not be a primary focus of this DQO, aithough
future groundwater data needs to support ICM retrieval, and closure decisions
will be addressed.

The Phase 1 RFI/CMS Work Plan (DOE/RL-99-36) overall guidance and

framework for WMA-specific investigations will be followed. The Work Plan
includes the following overall guidance: '

a. Programmatic framework

b. Regulatory framework

c. Tank farm impacts and potential actions
d. Technical framework

e. Management and administrative issues

The overarching questions identified for RCRA interim corrective action, retrieval,
and closure in the Phase 1 RFI/CMS Work Plan (DOE/RL-99-36) will be
addressed through the DQO.

Single-shell tank (SST) decisions relying in part on subsurface information
include:

a. Interim corrective measures (ICMs)
b. Tank waste retrieval
C. Tank farm closure

The DQO will primarily address data needs to support interim corrective
measures, retrieval and closure decisions. The process will also opportunistically
address data needs that might support other activities (e.g., the Hanford Site
Groundwater/Vadose Zone (GW/VZ) Integration Project).

The “Subsurface Condition for the WMA S-SX Waste Management Area,”
HNF-4936, Rev. 0, will be used as the principal source of information regarding
what is currently known about the subsurface at the WMA S-SX.

The DQO results will be used to prepare a WMA S-SX Site-Specific Work Plan
Addendum that will include a sampling and analysis plan. The Addendum for
WMA S-SX has a Tri-Party Agreement milestone of 10/29/99.

The RF1 will be conducted in a phased approach as defined in the Tri-Party
Agreement change package (M-45-98-03). A FIR will be prepared for each WMA
(i.e., S-SX, T-TX-TY, and B-BX-BY) followed by a cumulative evaluation for all
WMASs conducted in the Phase 1 RFI Report. Therefore, information in each FIR
and the Phase 1 RF) report can be used to refine data needs to support future
decisions.

There is enough known about contamination in the tank farm based on historical
records and drywell monitoring to target specific regions for characterization.

1-2
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11.  This DQO planning effort will identify characterization options. The DQO Team
will work with DOE and Ecology to prioritize and optimize the field activities.

12.  New data from the WMA S-SX Phase 1 characterization effort will be combined -
with existing data to support risk evaluations (including computer-modeling
efforts) and the need for ICMs as part of the FIR.

13.  Information needs for WMA S-SX will be reassessed after the Phase 1

characterization effort is complete, to determine if further characterization is
required.

If necessary, ICMs will be evaluated by refining the conceptual model of past tank leaks
and surface spills and developing a contaminant transport model to evaluate a base
case (existing tank farm conditions) and engineered alternatives for ICMs. Sufficient
characterization needs to be conducted to develop a defensible conceptual model for
the concentration, distribution, and mobility of the contaminants of potential concern.
This model must be defensible for present and anticipated future conditions. A
.conceptual model along with a contaminant transport model will be used to evaluate
and compare potential impacts among ICM options.

The Tank Farm Vadose Zone Project technical team plans to use existing information
and the characterization data collected during the Phase 1 characterization to develop a
best basis or best estimate of the concentration and distribution of COCs in WMA S-SX.
- This will involve integrating and synthesizing historical data, process knowledge, and
in-tank inventory models, as well as the characterization data collected during Phase 1.
Integrating and synthesizing these data will require extrapolation, due to the limitations
of collecting samples within the tank farms. This will result in a conceptualization of

COC concentrations and distributions that would be used to evaluate human health and
environmental risk. '

1.3 PROJECTISSUES
1.3.1 Global Issues

No global or policy issues were identified that require resolution prior to proceeding with
the WMA S-SX DQO. For this reason, a global issue meeting was not held.

The global issues identified that will require resolution prior to WMA S-SX retrieval and
closure include regulatory compliance point locations, performance standards or
media-specific cleanup standards for contaminants of potential concern (COPCs), and
the compliance time frame.
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1.3.2 Project-Specific Technical Issues and Resolutions

The project-specific technical issues and resolutions or assumptions made to allow the
characterization planning effort to proceed include:

Corrective Measure Performance Standards - Preliminary corrective measure
performance standards are identified in the RFI/CMS Work Plan (DOE/RL-99-36) and
are sufficient for use in this characterization planning effort. However, because of the
uncertainties regarding compliance points, the DQO process will consider the WMA
boundary, the 200 Area exclusive use area boundary, the 200 Area buffer zone
boundary, and the Columbia River as hypothetical compliance points where corrective

measure performance standards would be applied (see Figure 1-2 attached at the end
of Step 1).

Media Cleanup Standards - Exposure scenarios and point-of-compliance locations that
would support the calculation of media cleanup standards have not been established.
For this DQO, analytical detection limit requirements will be set at laboratory Required
Quantitation Limits (RQLs) for the analytical methods selected. RQLs are typically in
the range of non-radiological cleanup standards identified in the Mode/ Toxic Control
Act (MTCA-B and MTCA-C criteria) and individual isotope concentrations that are
equivalent to a 15 mrem/year dose (EPA, 1997a).

Study Boundary - The primary area of interest is the WMA S-SX. It is recognized that
contamination outside the WMA is of interest and will be considered in the identification
and evaluation of characterization options. The principal study questions (PSQs) for the
WMA boundary will be addressed in terms of “the vicinity of the WMA boundary.” For
this DQO effort, investigation of waste transfer pipelines leading to/from WMA S-SX will
be limited to pipelines in the vicinity of the WMA S-SX boundary (generally regarded to
be the fenceline). It is acknowledged that TSD unit remediation will include pipelines

* associated with the TSD units, regardless of the WMA boundary.

Groundwater - The WMA S-SX characterization effort could include vadose zone soil
sampling to the water table but groundwater sampling is not planned. The current
RCRA groundwater monitoring program and new RCRA monitoring wells planned by
DOE-RL are believed to be adequate for current/future WMA S-SX information
requirements. Supplemental data needs that could be collected through the RCRA
groundwater program will be addressed in this DQO effort.

1.4 EXISTING REFERENCES

Section 8.0 presents a list of the references that were reviewed as part of the scoping
process along with a summary of the pertinent information contained within each

1-4
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reference. These references were the primary source for the background information
presented in Section 1.5.

1.6 FACILITY BACKGROUND INFORMATION

1.5.1 Facility Description

WMA S-SX consists of the 241-S and 241-SX Tank Farms, waste transfer lines, leak
detection systems, and other miscellaneous equipment. There are 12 SSTs in the
241-S Tank Farm and 15 SSTs in 241-SX Tank Farm (Figure 1-1). Of the 27 SSTs, 11
are known to have leaked or are suspected to have leaked. The tanks are not known to
be currently leaking. The WMA S-SX also includes 8 ancillary facilities, four valve pits,
three diversion boxes and one catch tank. Releases from the WMA S-SX, including
spills, transfer line leaks, and other ancillary facility waste, have contributed to soil and
groundwater contamination. In addition, waste sites outside the WMA boundaries have
been used during S and SX Tank Farm operations. These include numerous cribs,
located to the east, south, and west of the WMA S-SX, the 242-S Evaporator facility
(iocated just north of the S Tank Farm) the SY Tank Farm, and the U-10 pond, located
approximately 300 meters (984 feet) west of the WMA S-SX.

The following paragraphs address the status of the raw water system in the S and SX
Tank Farms. This information is from the Draft Waterline Assessment; interim
Remedial Action for Single Shell Tank Farms (FDNW, 1899) document.

. ..-The 12 S-Farm storage tanks are supplied raw water through a 0.15-meter (6-inch) pipe

along the east side of the farm. Along the north boundary of the farm area are active
0.61-meter (24-inch) and 0.35-meter (14-inch) raw water lines and a 0.1-meter (4-inch)
process water line serving the 242-S Evaporator Building in the northwest corner of the
tank farm. There are also humerous active raw water lines to the northeast, in and
around the SY Tank Farm. In total there are about 1,280 meters (4,200 linear feet) of
active and inactive water lines in the S Tank Farm, ranging from 0.61 to 0.01 meter (24
to 0.5 inch) in diameter. Eight of the twelve tanks that have not been interim stabilized
are scheduled to start pumping in FY 1999, with completion by FY 2003. Raw water will
be required over this time period for placing the saltwater screen system and jet
pumping. Raw water will also be required for retrieval operations.

The 15 storage tanks in the SX-Fam are supplied with raw water through a 0.15-meter

(6-inch) pipe from the north and west sides of the farm. Within the SX-Farm area, there
are over 1,432 meters (4,700 linear feet) of inactive raw water pipes ranging from 0.2 to
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0.01 meter (8 to 0.5 inch) in diameter. Six of the fifteen tanks that have not been interim
stabilized are scheduied to start pumping in FY 1999, with compietion by FY 2003. - Raw
water will be required over this time period for placing the saltwater screen system and
jet pumping. Raw water will also be required for retrieval operations.

The 27 SSTs in WMA S-SX were designed very similarly in both tank farms; each is a
vertical cylinder with a domed top, constructed with a carbon steel liner and surrounded
by reinforced concrete. The bases of the tanks were placed about 17 to 18 meters (56
to 59 ft) below ground surface during construction and were covered with 1.8 to 2.4
meters (6 to 8 feet) of earth over the dome. The 241-S and 241-SX tanks are 23 meters
(75 feet) diameter, about 13.5 meters (44.4 feet) tall, and have a capacity of 2,869,030
liters (757,000 gailons) and 3,785,000 liters (1,000,000 gallons), respectively. The 12
tanks in the 241-S Tank Farms are numbered 241-5-101 through 241-S-112, and the

15 tanks in the 241-SX Tank Farms are numbered 241-SX-101 through 241-SX-115.

Each tank in the S and SX Tank Farms has shallow ~22.8 to 45.7 meters (~75 to 150
feet) radiation monitoring wells (drywells) installed around it as a secondary leak
detection system. With the exception of two wells drilled in 1996 and 1997 (41-09-39
and 41-12-01), all 170 drywells were installed from 1954 to 1978. In addition, the
boiling waste tanks in the SX Farm have laterals installed approximately 3 meters (10

feet) below the tank bottom for gamma logging. Gamma logging data from the drywelis
and laterals were used to ascertain the integrity of the tank.

1.5.2 Process History

The S Tank Farm was built in 1950-1951 and consists of twelve 22.8 meter (75-foot)
diameter tanks with nominal 2,869,030-liter (757,000-gallon) storage capacity. In 19561,
the S Tank Farm tanks began receiving reduction oxidation (REDOX) wastes. In the
summer of 1952, some tanks unexpectedly began to boil because of the radioactive
decay heat load in the REDOX high-level wastes. A surface condenser was added to
remove excess liquid from these tanks, and the collected liquids were piped to nearby
cribs. After the REDOX plant was deactivated, the S Farm tanks received solids from
the 242-S Evaporator. Only one tank in the S Farm (S-104) is assumed to have leaked.
The S tanks were removed from service in the late 1970s and early 1980s.

The SX Tank Farm is made up of 15 single-shell tanks, each with a nominal 3,785,412
liters (1,000,000 gallon) storage capacity. The SX Tank Farm was constructed in 1953
and 1954, and the first six SX tanks began receiving waste from the REDOX plant in
1954. In 1955, the remaining nine tanks began to receive waste. Tanks SX-105 and
SX-107 through SX-115 were designed to handle REDOX high-level boiling wastes.
Heat loads within the tanks were reduced by allowing supemates to evaporate and, as
required, return as condensates to maintain desired liquid levels. According to Hanlon
- (1999), all nine of the SX tanks that operated as boiling waste tanks are confirmed or

assumed leakers. Tanks 241-SX-101 through 241-SX-106 are at least half-filled with
solids (mostly saltcake and some sludge).
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There are a number of cribs around the WMA S-SX that received large volumes of
slightly contaminated water and other waste streams (see Figure 1-1 attached at the
end of Step 1). Historical records indicate that tank wastes were not cascaded directly
from the tanks into cribs. Rather, the cribs received excess condensate from the boiling
waste tanks and cooling water from the condensers. Other additions to these cribs
included discharges from the first “cold” REDOX startup run to the 216-S-8 trench and

from the U-crib “pump and treat” groundwater operations in the mid-1980s to the
216-S-25 crib.

1.5.3 Spills and Releases

There are a number of release events that have resulted in contaminant releases to the
vadose zone in and around WMA S-SX. Four types of fluid discharges have occurred in
and around the WMA S-SX. These include: (1) collection and routing of cooling water
and tank condensate to cribs, (2) mechanical failure of tanks and leakage into the
underlying soil column, (3) failure of ancillary equipment used to transfer liquids
between tanks, and (4) inadvertent overfilling of the tanks. The history of spills and
releases that have occurred in the S and SX Tank Farms is presented in Sections 3.1,
3.3, and 3.4 of the Subsurface Conditions Report (HNF-4936, Rev. 0). The report also
includes summaries of documented releases within and adjacent to the WMA S-SX.

There is a high degree of uncertainty in many of the volume estimates for tank leaks
and surface spills. Leaks from ancillary equipment were observed and recorded when
sufficient fluid reached the surface from the buried, but near surface, sources.
Tank-leak volume estimates were based on liquid level measurements or other
estimating methods that have resulted in one to two orders of magnitude difference in
leakage estimates for some tanks. No basis can be found for the estimated leak
volumes that are reported for some tanks.

1.5.4 Major Areas of Contamination

Limited data are available to evaluate contamination in the subsurface beneath the
WMA S-8X Tank Farm. A subsurface investigation was performed in the SX Tank
Farm in 1965 to evaluate the nature and extent of contamination in the vadose zone
near tanks SX-108 and SX-115 (Raymond and Shdo, 1966). Conclusions of the
investigation indicate that Cs-137 was the predominant long-lived isotope in the
subsurface. Three separate leak zones were identified associated with tanks SX-108

and SX-115. Virtually all the long-lived isotopes were detected within several feet of the
bottom of the tanks.

In 1996, borehole 41-09-39 was driven to a depth of 40.0 meters (131.5 feet) in
response to the determination that Cs-137 might reside in the soil column at depths
greater than 30 meters (100 feet). The borehole was constructed to ascertain whether
the contamination was an artifact of an adjacent unsealed borehole or had migrated as
a plume within the formation. Geophysical logging of borehole 41-09-39 confirmed that

1-7
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migration as a plume within the formation was probable and that contamination was
present at a depth of 40 meters (131.5 feet), possibly due to “drag-down.”

Concern was raised that if relatively immobile Cs-137 were present at depth, more
mobile, long-lived tank waste constituents {e.g., Tc-99) might be at or near the water
table (~64.3 meters [211 feet]). Borehole 41-09-39 was extended to groundwater, and
samples of both sediments and groundwater were collected for laboratory analyses of
tank waste components (Myers et al., 1998). Analyses of seven composite samples
from the borehole show that tank waste constituents are predominantly heid by the
sediments within or above the Plio-Pleistocene Unit. Non-radiological constituents (i.e.,

sodium, calcium, and nitrate) suggest the leading edge of the tank waste COPCs is at
about 47 meters (135 feet) depth.

Spectral gamma logging data from dry wells are available to evaluate contamination in
the WMA S-SX (DOE-GJPO, 1996; DOE, 1998). These data are used to identify major
areas of contamination (i.e., >10 pCi/g) in the WMA and to focus characterization
planning efforts for the DQO. By considering all the S Tank Farm information, a gross
understanding of the three-dimensional nature of high gamma locations in the S Tank
Farm can be achieved. The data show limited contamination in the S Tank Farm,
particularly below 11 meters (35 feet). The depth is consistent with the historical record,

which identifies a large surface leak from a junction box close to tank S-102 and a
suspected leak from S-104.

Contamination in the SX Tank Farm is far more widespread. In general, the location
and intensity of gamma readings in the northern part of the farm (tanks $X-101 through
SX-106) are above 11 meters (35 feet) and more often between 10 and 100 pCi/g.
These characteristics are likely associated with surface leaks. Conversely, in the
southern part of the farm, gamma readings are above 100 pCi/g and below 11 meters
(35 feet). These characteristics are consistent with tank leaks. The highest levels of

contamination are substantially greater than 100 pCi/g around tanks SX-108, -109,
-111, and -112.

‘The resuits of -groundwater quality assessment activities at the Tank Farms suggest that
practices at WMA S-SX Tank Farm have resulted in groundwater contamination.

Observations of the groundwater contamination lead to the following conclusions:

. Distribution patterns for Tc-99 and RCRA dangerous waste constituents
{(i.e., nitrate and chromate) indicate that the WMA S-SX Tank Farm has

contributed to groundwater contamination observed in downgradient monitoring
wells.

. Multiple sources (e.g., tank leaks or spills) are needed to explain historical as
well as recent groundwater contamination. At least two WMA source areas are
needed to explain the Tc-99 concentration in groundwater.
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The drinking water standard for technetium has been exceeded but is limited to
wells 299-W22-45, 299-W22-46, 299-W23-6, and 299-W23-1. Technetium-99,
the constituent with the highest concentration relative to the standard, is currently
four to five times the EPA interim drinking water standard of 900 pCi/L in well
2-W22-48. The drinking water standard for nitrate has been exceeded and is
currently limited to one well, 299-W22-46, with concentration at or slightly above
the 45,000 ug/l standard. The Tc-99, nitrate, and chromium concentrations in
downgradient well 299-W22-46 (the well with the highest current concentrations)
appear to be declining after reaching maximum concentrations in May 1997.
Wells 299-W23-6 and 299-W22-46 are located downgradient from the largest
known soil contamination near tanks SX-108, SX-109, and SX-115.

Cesium-137 and strontium-90 were not detected in any of the RCRA-compliant
monitoring wells. This supports the expected retention or retardation of these
radicnuclides in vadose zone sediments and/or aquifer sediments.

Circumstantial evidence suggests that short-term contaminant transients in
multiple wells occurring at different times between 1985 and the present may
have been caused by leaking water lines, rupture events, ponded snowmelt
water, or a combination thereof, adjacent to and within the WMA. Data obtained
from this preliminary investigation and subsequent investigations may provide an
answer to whether contaminant migration that impacted groundwater was
enhanced by water-line leaks. Continuing efforts are underway to identify and
eliminate potential sources within and around the tanks.

Confirmed detections of Sr-80 and Cs-137 have been limited primarily to one
older well, 299-W23-7. Whether this occurrence represents a breakthrough from

a vadose zone source to the groundwater or is a result of faulty well construction
has not been completely evaluated.

Results for groundwater samples collected from borehole 41-09-39 (January
1998) suggest that little, if any, tank waste reached the water table at this
location. Gross alpha and beta concentrations are within the range of Hanford
Site natural background, and hexavalent chromium was not detected (<10 pg/L).

All groundwater data, both historical (pre-Tri-Party Agreement) monitoring data, as well
as the more recent RCRA data, are stored in the Hanford Environmental Information
System (HEIS). ‘The database is electronically available to the public but requires
installation of specialized software for the most éfficient access and use of the data.
The RCRA data were collected in accordance with SW-846 procedures (EPA, 1997b).
The associated quality assurance and related quality control documentation are
described in Hartman and Dresel (1999). Gaps in data coliection occur in the
pre-Tri-Party Agreement period, especially prior to 1980.

Groundwater monitoring well locations in relation to the tank farms, associated facilities,
and major spill or leak sites are presented in the subsurface investigation report.
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Contaminant accurrences (based on the HEIS database records) for these monitoring

wells, covering a time period of 1955 to the present, are summarized in the Subsurface
Conditions Report (HNF-4936, Rev. 0).

1.6 DQO TEAM MEMBERS AND KEY DECISION-MAKERS

The members of the DQO Team were selected through the development of the DQO
Scoping Checklist and discussions with the project task leads, based on their technical
background, to provide expertise in the technical areas needed to meet WMA S-SX
project objectives. The key decision-makers included representatives from the ORP
and Washington State Department of Ecology (Ecology). Tables 1-1 and 1-2 identify

the DQO Team members and the key decision-makers, respectively.

F.M. Mann

Senior reviewer
ORP M. I. Wood WMH Background and process history
A J. Knepp Lockheed Matrtin Hanford LMHC project manager
Corporation
ORP R. E. Day CH2M HILL CH2M HILL project manager
J. C. Henderson Jacobs Engineering Group, LMHC task iead
Incorporated
ORP T.E. Jones MACTEC Process history
D.A. Myers IT Group Subsurface investigations
L. M. Johnson CH2M HILL Regulatory issues
J. D. Crumpler Jacobs Engineering Group, WMA S-SX work plan addendum
L Incorporated
B.H. Ford Bechtel Hanford, Inc. Vadose zone/groundwater
integration project
ORP R. Khaleel Fluor Daniel NW Subsurface modeling
K. Singleton CH2M HILL Background and process histary
[ R.W. Ovink CHI DQO facilitator
| D. J. Minteer LATA Tank Farm Operations
R. L. Weiss CHI Sampling and Analysis
R. J. Serne PNNL Sampling and Analysis
. J. Faust Lockheed Martin Hanford Tank Farm Radiation Control
Corporation
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Table 1-2. DQO Key Decision-Makers.

R. M. Yasek Manager

roj

P. R. Staats Ecology point-of-contact

S. Leja Ecology point-of-contact

1.7 CONTAMINANTS OF CONCERN

A list of the contaminants of concern (COCs) for WMA S-SX was generated by initially
listing all of the COPCs based on historical process operations for all tank farms. A
number of these COPCs are identified for exclusion from the WMA S-§X
characterization effort because they have short half-lives, are not regulated, pose no

human or ecological risk, are non-toxic, or from pertinent information are known not to
be present in WMA S-SX.

1.7.1 WMA S-SX COPCs and COPC Exclusion Rationale

A list of the contaminants of concern (COCs) for WMA S-SX was generated by initially
listing all of the COPCs based on histarical process operations for all tank farms. Table
1-3 (attached at end of Step 1) identifies all of the COPCs based on the RFI/CMS Work

Plan (DOE/RL-99-36) and the rationale for excluding certain COPCs from the WMA
characterization effort.

1.7.2 Final List of COCs

Table 1-4 (attached at end of Step 1) presents the final list of WMA S-8SX COCs. In
addition to the COCs, the following parameters would also be assessed: pH, soil
.moisture, and hydraulic conductivity {on waste-altered sediments only). New

information from the 41-09-39 and SX-115 boreholes will be used as appropriate to
exclude additional COPCs and further refine the COC list.

Table 1-4 also defines the laboratory precision and accuracy for each COC RQL. The
information developed will be used to assess human health and ecological risk under
MTCA B and C exposure scenarios at four hypothetical compliance points: (1) WMA
boundary, (2) 200 Area exclusive boundary, (3) 200 Area buffer zone boundary, and
(4) the Columbia River. The characterization results, vadose zone and groundwater
transport modeling efforts, and the risk evaluations will support ICM selections, waste
retrieval decisions, and WMA S-SX closure requirements.
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18 CURRENT AND POTENTIAL FUTURE LAND USE

The curreni and potential future land uses in the immediate vicinity of the WMA S-SX
facility are “industrial” (Ecology) or “exclusive industrial® (DOE, 1999). However, as
indicated in the RFI/CMS Work Plan (DOE/RL-89-36), both residential (MTCA Method

B} and industrial (MTCA Method C) exposure scenarios will be evaluated for the WMA
S-SX field investigation report (FIR).

1.9 PRELIMINARY MEDIA CLEANUP STANDARDS

Exposure scenarios and point-of-compliance locations that would support the
calculation of media cleanup standards have not been established. For this DQO,
analyticai detection limit requirements will be set at laboratory Required Quantitation
Limits (RQLs) for the analytical methods selected. RQLs are typically in the range of
non-radiological cleanup standards (MTCA-B and MTCA-C criteria) and individual
isotope concentrations that are equivalent to a 15-mrem/year dose.

1.10 CONCEPTUAL EXPOSURE PATHWAY MODEL

Figure 1-3 is the conceptual exposure model for WMA S-SX (from DOE/RL-99-36). it

identifies the release mechanisms, migration pathways, and potential receptors for each
of the COCs.

111 STATEMENT OF THE PROBLEM

Releases from several WMA S-SX waste tanks and ancillary facilities plus surface spills
have occurred. Tank waste retrieval activities in the future may cause additional
releases of tank wastes. The magnitude, nature, and extent of vadose zone
contamination in WMA 8-8X, and the contaminant driving forces and pathways to

groundwater are inadequately understood to support ICM, retrieval, and closure
decisions.
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Figure 1-2. Hypothetical Receptor Locations for Risk Evaluation.
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corc CAS#
Radionuclides
inium-225 14265-85-1 [Daughter product with very low ingrawth relative to the parent, or the concentration may be calcuiated from the isotope from which it
iginates.
If\ctinlum-zz'r 148952-40-0 D:gughter product with very low ingrowth relative to the parent, or the concentration may be calculated from the isotope from which it
iginates.
Pluminum-28 rl:%rt-liwed radionuciide (half-life <3 years)
jum-241 14596-10-2
icium-242 13981-54-9 onstituent with atomic mass number greater than or equal to 242 that represents << 1% of the actinide activity (based on ORIGIN2
udeling of Hanford reactor production).
ium-242m 13981-54-9 ]f‘:’onstituem with atomic mass number greater than or equatl to 242 that represents << 1% of the actinide activity (based on ORIGIN2
odeling of Hanford reactor production).
ricium-243 14993-75-0 onstituent with atomic mass number greater than or equal to 242 that represents << 1% of the actinide activity (based on ORIGINZ
modeling of Hanford reactor production).
ntimony-122 14374-78-8 hert-lived radionuclide (half-life <3 years)
lAntimony-124 14683-10-4 hort-lived radionucl_ide (halflife <3 years)
fAntimony-125 14234-35-6 [Shori-lived radionuclide (half-life <3 years)
15756-32-8 'Bort-ﬁved radionuclide (halfiife <3 years)
15756-32-8 hort-lived radionuclide (half-life <3 years)
ughter product with very low ingrowth relative to the parent, or the concentration may be calculated from the isotope from which it
iginates. i
13981-41-4 N?:gapparent source in the 200 Areas (GEA will report if detected)
14698-58-9 hort-lived radionuclide (half-life <3 years)
|Short-lived daughter of Cs-137 (which is a final COPC)
13966-02-4 hort-lived radionuctide thalf-ife <3 years)
lo apparent source in the 200 Areas (no standard analytical procedure available)
14331-794 ughter produet with very low ingrowth relative to the parent, or the concentration may be cafculated from the isotope from which it
inates.
Daughter product with very low ingrowth relative to the parent, or the concentration may be calculated from the isotope from which it
inates.
14913-45-6 D:gughter product with very low ingrowth relative to the parent, or the concentration may be calculated from the isotope from which it
15776-20-2 ughter product with very low ingrowth relative to the parent, or the concentration may be calculated from the isotope from which it
inates. -
214 14733-03-0 raigughter product with very low ingrowth relative to the parent, or the concentration may be calculated from the isotope from which it
iginates.
Emium-mg 14109-32-1 lShort-lived radionuciide (half-life <3 years)
rbon-14 14762-75-5 J
fCerium-141 13967-74-3  fShort-lived radionuclide (half-life <3 years)
Eerium-'l 44 14762-78-8 hort-lived radionuclide (half-life <3 years)
[Cesium-134 13967-70-9 JShon-lived radionuchide (hali-iife <3 years)
Esium-iss 15726-30-4 onstituent generated at less than 5E-5 times Cs-137 activity (no standard analytical procedure available)
Eesium—ﬁ? 10045-97-3
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COPC cas# | . Rationale for Exclusion
ﬁlorin&?ﬁ 13981 -43-6jNo apparent source in the 200 Areas {no standard analytical procedure available)
fChromium-51 14392-02-0 [Short-lived radionudiide (half-iife <3 years)
lc—obalt-57 13981-50-5 [Short-lived radionuciide (half-fife <3 years)
lCI:bait—sa 13981-38-9 hort-lived radionuclide (haff-life <3 years)
lc—obalt-so 10198-40-0
[:Trium-uz 15510-73-3 tituent with atormic mass number greater than or equal to 242 that represents << 1% of the actinide activity (based on ORIGINZ
odeling of Hanford reactor production). ‘
ICun‘um-243 15757-87-6 IConsti_tuent with atomic mass numb?r greater than or equal to 242 that represents << 1% of the actinide activity (based on ORIGIN2 4+
modeling of Hanford reactor production).
wrium-244 13981-15-2 [f:onstituent with atomic mass number greater than or equal to 242 that represents less than 1% of the actinide activity. May be repo
ia Americium Isotopic analysis.
urium-245 15621-76-8 onstituent with atomic mass number greater than or equal to 242 that represents << 1% of the actinide activity (based on ORIGINZ ]
odeling of Hanford reactor production).
insteinium-254 15840-03-6 onstituent with atomic mass number greater than or equal to 242 that represents << 1% of the actinide activity (based on ORIGINzgl
odeling of Hanford reactor production).
uropium-152 14683-23-9 [
Europium-154 15585-10-1 |
uropium-155 14391-16-3 I
rancium-221 aughter product with very low ingrowth relative to the parent, or the concentration may be caiculated from the isotope from which it
iginates.
_:_: rancium-223 15756-98-6 r;gu'ghter product with very low ingrowth relative to the parent, or the concentration may be calculated from the isctope from which it
~4 iginates.
lGadoIinium-152 14867-5400 [Nr:urally occurring isotope not created in Hanford reactor operations.
lGadolinium-153 1427565-4ﬁ5hon-med radionuclide {half-life <3 years)
lGenmnium-ﬁB 15756-77-1 JShort-lived radionuclide (half-life <3 years)
14320-93-5 [JShort-ived radionuclide {hal-life <3 years)
15715-08-9 hort-lived radionuclide (half-life <3 years)
14158-31-7 [Short-lived radionuclide {(half-life <3 years)
15046-64-1 [Constituent generated at less than 5E-5 times Cs-137 activity, historical tank sampling indicates nondetection
10043-66-0 [Short-iived radionuciide (haif-life <3 years)
14681-59-5 hort-lived radionuclide (haW-life <3 years)
14596-12-4 hort-lived radionuclide (half-life <3 years)
13983-27-2 as :
14119-30-3 aughter product with very low ingrowth relative to the parent, or the concentration may be calculated from the isotope from which it
inates.
14255-04-0 D:gughtar product with very low ingrowth relative to the parent, or the concentration may be calculated from the isotope from which it
riginates.
15816-77-0 Daughter product with very low ingrowth relative to the parent, or the concentration may be calculated from the isotope from which it
riginates.
15092-94-1 —Iz)aughter product with very low ingrowth relative to the parent, or the concentration may be calculated from the isotope from which it
riginates.
15067-28-4 aughter product with very low ingrowth relative to the parent, or the concentration may be calculated from the isotope from which it

g‘ginales.
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lManganese-54 13966-31-9 hort-lived radionuclide (half-life <3 years)
Eolybdenum@s 14119-13-2 o apparent source in the 200 Areas {no standard analytical procedure available)

13994-20-2

13968-55-7 fShort-lived radionuciide (haif-life <3 years)

14336-70-0 JActivity will be < 5% of Ni-63 activity and may be estimated from that isotope

13981-37-8
No apparent source in the 200 Areas (no standard analytical procedure available)

Jéonstituent generated at less than 5E-5 times Cs-137 activity (no standard analytical procedure available)

13967-76-5 hort-lived radionuclide (half-life <3 years)
o apparent source in the 200 Areas (GEA will report if detected)

iobium-94 14681-63-1
[’alladium—107 17637-99-9 Fonsmuem generated at Jess than 5E-5 timas Cs-137 activity (no standard analytical procedure available)
hosphorus-32 14596-37-3 hort-lived radionuclide (half-life <3 years)
Plutonium-238 13981-16-3
utonium-239 15117-48-3 asurement cannot resolve Pu-239 + Pu-240 isotopes, reported as Pu-234/240
utonium-240 14119-33-6 [ Measurement cannot resolve Pu-239 + Pu-240 isotopes, reported as Pu-234/240
Pu-239/240 PU-239/240
nium-241 14118-32-5 1 detected by normal Pu analysis, can infer from Am/Pu results.
- um-242 13982-10-0 anstituent with atomic mass number greater than or equal to 242 that represents << 1% of the actinide activity (based on ORIGIN2
L modeiing of Hanford reactor production). )
O3 ¥Polonium-210 13981-22-7 aughter product with very low ingrowth relative to the parent, or the concentration may be calculated from the isotope from which it
‘ riginates.
Il:olonium—Zﬂ Daughter product with very low ingrowth relative to the parent, or the concentration may be ealculated from the isotope from which it
riginates.
fonium-212 Daughter product with very low ingrowth relative to the parent, or the concentration may be calculated from the isotope from which it
riginates
tolantum-zts ughter product with very low ingrowth refative to the parent, or the concentration may be calculated from the isotope from which it
riginates.
olonium-214 15735-67-8 aughter product with very low ingrowth relative to the parent, or the concentration may be calculated from the isotope from which it
’ riginates.
olonium-215 aughter product with very low ingrowth relative to the parent, or the concentration may be calculated from the isotope from which it
riginates.
Polonium-216 Daughter product with very low ingrowth relative to the parent, or the concentration may be calculated from the isotope from which it
riginates.
'olonium-218 15422-74-9 [Daughter product with very iow ingrowth relative to the parent, or the concentration may be calculated from the isotope from which it
riginates.
Eotassium—d,{) 13966-00-2 aturally occurring isotope not created in Hanford reactor operations.
Ifraseodymiumq 44 14119-05-2 ort-ived radionuclide (half-life <3 years)
romethium-143 14834-72-1 hort-fived radionuclide (half-life <3 years}
romethiurm-147 14380-75-7 [Short-ived radionuciide (half-iife <3 years) _ _
Daughter product with very low ingrowth relative to the parent, or the concentration may be calculated from the isotope from which it

Erotadinium-zm

14331-852
riginates.
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CoPC case | Rationale for Exclusion
ctinium-233 13981-14-1 [Daughter product with very low ingrowth relative to the parent, or the concentration may ba calculated from the isatape from which it
riginates.
rotactinium-234 15100-284 ughter product with very low ingrowth relative to the parent, or the concentration may be calculated from the isotope from which it
riginates.
um-223 15623-45-7 *I(r;)aughter product with very low ingrowth relative to the parent, or the concentration may be calculated from the isotope from which it
riginates.
ium-225 13981-53-8 {Daughter product with very low ingrowth relative to the parent, or the concentration may be calculated from the nsotope from which it
riginates.
adium-226 13982-63-3 lDaughter product which may be calculated from the isotope from which it originates. (GEA will report Ra-226 and Ra-228. )
Fadium-zzs 15262-20-1 rDaughter product which may be calculated from the isotope from which it originates. (GEA will report Ra-226 and Ra-228.)
Radon-219 [Daughter product with very low ingrowth relative to the parent, or the concentration may be calculated from the isotope from which it
ofiginates.
220 22461-48-7 Daughter product with very low ingrowth relative to the parent, or the concentration may be calculated from the isotope from which it
riginates.
14859-67-7 ughter product with very low ingrowth relative to the parent, or the concentration may be calculated from the isotope from which it
originates.
14391-29-8 [Naturally occurring isotope not created in Hanford reactor operations.
14234-.34-5 [Short-lived radionuclide (half-life <3 years)
13968-53-1 hort-lived radionuclide (half-life <3 years)

13967-48-1 JShort-lived radionuclide (half-life <3 years)

14392-33-7 [Naturally occurring isotope not created in Hanford reactor operations greater than 5E-8 times Cs-137 activity.

(g lSamarium—151 15715-94-3 [JLess than 1% of Cs-137 activity. Insignificant contribution to dose; no standard analytical detection methodology available.
[Scandium-46 13967630 JShort-iived radionuciide (half-life <3 years)
Felenium-Ts 14265-71-5 l':;hoﬂ-lived radionuclide (half-ife <3 years)
[Selenium—?g 1575845-9 nstituent generated at less than 5E-5 times Cs-137 activity, historical tank sampling indicates nondetection
'Silvar-ws 14391-65-2 [Short-lived radionuclide (half-life <3 years)
[Sihrer—ﬂOm 14391-76-5 JShort-lived radionuclide (haif-life <3 years)
'Sodiurn-22 13966-32-0 hort-lived radionuclide (half-life <3 years)
fStrontium-85 13967-73-2 fShort-iived radionuciide (half-life <3 years)
lStromium—QO 10098-97-2 fRoutinely analyzes as Total Radioactive Strontium
Fiulfur-35 15117-53-0 [JShort-lived radionuclide (half-life <3 years)
antalum-182 13982-00-8 [Short-lived radionuclide (half-life <3 years)
echnetium-59 14133-76-7
ellufium-121 14304-79-1 [Short-lived radionuclide (half-life <3 years)
ellurium-125m 14390-73-9 §Short-lived radionuciide (half-life <3 years)
ellururn-127 1398149-2 JShort-lived radionuclide (half-life <3 years)
14265-71-7  |Short-lived radionuciide (half-life <3 years)
13968-51-2 apparent source in the 200 Areas (no standard analytical procedure available)

Daughter product with very low ingrowth relative to the parent, or the concentration may be caiculated from the isotope from which it
riginates.

IDaughter product with very low ingrowth relative to the parent, or the concentration may be calculated from the isotope from which it
riginates.
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i COPC cas# | " Rationale for Exclusion
alfium-208 14913-50-9 J!)Gughtsr product with very low ingrowth relative to the parent, or the conceniration may be calcuiated from the isotope from which it
originates.
num-227 15623-47-9 Ba?:ghter product with very low ingrowth relative to the parent, or the concentration may be calculated from the isotope from which it
iginates.
ium-228 14274-82-9 D:ighter product which may be calculated from the isotopes from which it onginates. (Thorium Isotopic - AEA will report this isotope)
ofium-229 15504-54-4 IDaughter product with very low ingrowth relatrve to the parent, or the concentration may be calculated from the isotope from which it
inates,
orium-230 14269-63-7 lD:ighter product which may be calculated from the isotopes from which it originates. (Thorium Isotopic - AEA will report this isotope)
onum—231 14932-40-2 JDaughter product with very low ingrowth relative to the parent, or the concentration may be calculated from the isotope from which it
. riginates.
jurn-232 TH-232
orum-233 hort-lived radionuclide (half-life <3 years)
orium-234 15065-10-8 [Daughter product with very low ingrowth relative to the parent, or the concentration may be calculated from the isotope from which it
ulium-170 13981-30-1 :ﬂrt-lived radionuciide half-iife <3 years)
113 13966-06-8  §Short-fived radionucide (hall-ife <3 years)
123m 14683-07-9  JShortlived radionuciide {haff-ife <3 years)
126 15832505 JConstituent generated at less than 5E-5 times Cs-137 activity (GEA wil report if detected)
7 Uranium-233 13968-55-3 asurement cannot resolve U-233 + U-234 isotopes, reported as U-234 or U-233/234
8 ranium-234 13966-29-5
Juranium-235 15117-86-1
ranium-236 13982-70-2 asurement cannot resalve L1-235 + U-236 isotopes, reported as U-235
num-237 14268-75-1 JShort-iived radionuciide (ha-Hfe <3 years)
Juranium-238 U-238 |
[Jranium 7440-61-1
lVanadiunHQ 14392-D1-9 JShon-lived radionuciide {half-life <3 years)
fYttrium-88 13982-36-0 JShort-tived radionuclide (halt-life <3 years)
ttrium-90 1-98-91-6 hort-lived daughter of Sr-90 (which is a final COPC}
inc-65 13982-35-3 hort-lived radionuclide (half-life <3 years) :
i 93 15751-77-6 nstituent generated at less than 5E-5 times Cs-137 activity (no standard analyticai procedure available)
[Zirconium-95 13967-71-0 [JShort-lived radionuclide (half-life <3 years)
Organics
nzo{a)pyrene 50-32-8
ﬁbenz[a.h]anthracene 53-70-3
rbon tetrachioride 56-23-5 -
1,1-dimethylhydrazine [57-14-7 iﬁo direct standard analytical technique available. Used in minimal quantities at Hanford. Reactive material with minimai fifetime in
Hanford environment.
amma-BHC {Lindane) [58-83-9
yihydrazine 60-34-4 No direct standard analytical technique available. Used in minimal quantities at Hanford. Reaclive material with minimal lifetime in

anford environment.
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g Rationale for Exclusion

COPC. CAS #
Dieldrin - 80-57-1
ftroso-NN- 62-75-9 i
imethylamine
Ethyl alcohol 64-17-5
ormic acid 64-18-6 o direct standard analytical technique available. Has dissolved to a complexing agent that couid have affected the mobility of certain
0OCs. Unexpected mobility of COCs will indicate the presence of complexents. Used in minimal quantities at Hanford.
Acetic acid 64-19-7 o direct standard analytical technique available. Has dissolved to a complexing agent that coulkd have affected the mobility of certain
0OCs. Unexpected mobility of COCs will indicate the presence of complexents.
ethyl alcohot 67-56-1 ’
methanof)
-propyt alcohol 67-63-0 inimal use at Hanford. No routine analytical methodology avsilable. Volatile/Semivolatile analysis (via GCMS tachnalogy) of
isopropanot, propan-2- otentially contaminated soils from high organic inventory tank farm areas reported non-detection for compounds of similar structure.
1} )
2-Propanone (Acetone) |67-64-1
hloroform 67-66-3 )
-Propy! alcohol (1- 71-23-8 inimal use at Hanford. No routine analytical methodology available. Volatile/Semivolatile analysis (via GCMS technology) of
ropanol) tentially contaminated soils from high organic inventory tank farm areas reported non-detection for compounds of similar structure.
EButyl aleohol 71-36-3
. Benzene 71-43-2
<* 1.1, 1-trichioroethane 71-55-6
ndrin 72.20-8
thane 74-83-9
[Chioromethane 74-87-3 _
-methyl-2-propanol 75650 Minimal use at Hanford. No routine analytical methodology available. Volatike/Semivolatile anatysis (via GCMS technology) of
. potentially contaminated soils from high organic inventory tank farm areas reported non-detection for compounds of similar structure.
richlorofluoromethane  |75-69-4 Minirmal use at Hanford. Volatile analysis (via GCMS technology) of potentially contaminated soils from high organic inventory tank farm
areas reported non-detection for these compounds of compounds of similar structure. ¥ identified as a TIC during volatile analysis,
uantitation is possible if requested.
lorodifluoromethane |75-71-8 Minimal use at Hanford. Volatile analysis (via GCMS technology) of potentially contaminated soils from high organic inventory tank farm
reas reported non-detection for these compounds or compounds of similar structure. Iif identified as a TIC during volatile analysis,
uantitation is possible if raquested.
hloroethane 75-00-3
1-chlorosthene 75014
Acetonitrile 75-05-8 Minimal use at Hanford. Volatile analysis (via GCMS technology) of potentially contaminated sofls from high organic inventory tank farm
_Jareas reported non-detection for these compounds or compounds of similar structure. If identified as a TIC during yolatile analysis,
uantitation is possible if requested.
ichioromethane 75-09-2
(methylene chloride) :
[Carbon disuifide 75-15.0 Minimal use at Hanford. Volatile analysis (via GCMS technology) of potentially contaminated soils from high organic inventory tank farm
reas reported non-detection for these compounds or compounds of similar structure. If identified as a TIC during volatile analysis,
uantitation is possible if requested.
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coPc cAS# J Rationale for Exclusion
irane (ethylene oxide) |75-21-8 ﬂGas
1,1-dichloroethane 75-34-3
1,1-dichloroethene 75-35-4
thane |75-43-4 as
Freon 21)
hiorodifivoromethane |75-45-6 as
reon 22)
1,2,2-trichloro-1,1,2- 76-13-1 inirnal use at Hanford. Volatile analysis (via GCMS technology) of potentially contaminated seils from high organic inventory tank famn
i thane reas reported non-detection for these compounds or compounds of simiar structure. If identified as a TIC during volatile analysis,
uantitation is possible if requested.
1,2-dichloro-1,1,2,2- 76-14-2 as
flvoroethane (Fraon
114)
Haptachior 76-44-8 l
1,2-dichioropropane 78-87-5
inimal use at Hanford. Na routine analytical methodology available, Vulatile/Semivolatile analysis (via GCMS technology) of

1-methylpropyl alcohol (2
Hautano!)

78-92-2

tentially contaminated soils from high organic inventory tank farm areas reported non-detection for compounds of similar structure.

[2-hutanone 78-93-3
1,1,2-trichloroethane 79-00-5
1,1,2-trichloroethylene |79-01-6
P-propenoic acid 79-10-7 inimal use at Hanford. No routine analytical methodology available. Volatile/Semivolatile analysis (via GCMS technology) of
potentially contaminated soils from high organic inventory tank farm areas reported non-detection for compounds of similar structure.
1,1,2,2-tetrachloroethane | 79-34-5
entachloronitrobenzens |82-68-8 inimal use at Hanford. Semmovolatile analysis (via GCMS technology) of potentially contaminated soils from high organic inventory
PCNB) ank farm areas reported non-detection for these compounds or compounds of similar structure. If identified as a TIC during semivolatile
nalysis, quantitation possible if requested.
JHexachiorobutadiene  [87-68-3
Eentachlorophenol 87-86-5
-sac-butyl-4,6- 88-85-7 inimal use at Hanford. Semmovolatite analysis (via GCMS technology) of potentially contaminated soiis from high organic inventory

initrophenol (dinoseb)

ank farm areas reported non-detection for these compounds or compounds of similar structure. If identified as a TIC during serivolatile
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nalysis, quantitation possible if requested.
‘Picﬁc acid 88-89-1 inimal use at Hanford. No routine analytical methodology available, Volatile/Semivolatile analysis (via GCMS technology) of
ntially contaminated soils from high organic inventory tank farm areas reported non-detection for compounds of similar structure.
1,1-biphenyi 92-52-4 Minimal use ot Hanford. No rodﬁne analytical methedology available. Volatile/Semivolatile analysis (via GCMS technology) of
entially contaminated soils from high organic inventory tank farm areas reportad non-detection for compounds of similar structure.
Xylene 95-47-6 asured as total Xylene _l
1,2-dichlorobenzene 95-50-1 —I
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| COPC cas+ | Rationale for £xclusion

ntanone 96-22-0 inimal use at Hanford. No routine analytical methodology available. Volatile/Semivolatile analysis (via GCMS technology) of

r‘w ntially contaminated soils from high organic inventory tank farm areas reported non-detection for compounds of similar structure.

!Aoetophenone 98-86-2 inimal use at Hanford. Sermmovolatile analysis (via GCMS technology) of potentially contaminated soils from high organic inventory

nk farm areas reported non-detection for these compounds or compounds of similar structure. i identified as-a TIC during semivolatile
analysis, quantitation possible if requested.
itrobenzene 98-95-3
itrochlorobenzene 100-00-5 Minimal use at Hanford. No routine analytical methodology available. Volatile/Semivolatile analysis (via GCMS technology) of
TN tentially contaminated soils from high organic inventory tank farm areas reported non-detection for compounds of similar structure.
1,4-dinitrobenzene 100-25-4 inimal use at Hanford. No routine analytical methodology available. Volatile/Semivolatile analysis (via GGMS technology) of
tentially contaminated soils from high organic inventory tank farm areas reported non-detection for compounds of similar structure.
thy! benzene 100-41-4 |
tyrene 100-42-5 -
3-heptanone 106-35-4 inimal use at Hanford. No routine analytical methodology available. Volatile/Semivolatile analysis (via GCMS technology) of
entially contaminated soils from high organic inventory tank farm areas reported non-detection for compounds of similar structure.
Xylene 106-42-3 easured as total Xylene
1.4-dichlorobenzene 106-46-7 _

JEthylene dibromide 106-93-4 inimal use at Hanford, Volatile analysis (via GCMS technology) of potentiaify contaminated sails from high organic inventory tank farm
reas reporied non-detection for these compounds or compounds of similar structure. 1f identified as a TIC during volatile analysis,
uantitation is possible if requested.

utane 106-97-8 '@s
J1.3-butadiene 106-99-0 ﬁas
hﬂuolein 107-02-8 Minimal use at Hanford. Volatile analysis (via GCMS technotogy) of potentially contaminated soils from high organic inventory tank farm
areas reported non-detection for these compounds or compounds of similar structure, If identified as a TIC during volatile analysis,
Iquantitalion is possible if requested. '

107-05-1 Fnimai use at Hanford. Volatile analysis (via GCMS technology) of potentially contaminated soils from high organic inventory tank farm
reas reported non-detection for these compounds or compounds of simitar structure. if identified as a TIC during volatile analysis,
uantitation is possible if requested.

1,2-dichloroethane 107-06-2
Propionitrile 107-12-0 inimal use at Hanford. Volatile anafysis (via GCMS technology} of potentially contaminated soils from high organic inventory tank famm
reas reported non-detection for these compounds or compounds of similar structure. If identified as a TIC during volatite analysis,
uantitation is possible if requested.
Acrylonttrile 107-13-1 [:ITrﬁmal vse at Hanford. Volatile analysis (via GCMS technology) of potentially contaminated soils from high organic inventory tank farm
areas reported non-detection for these compounds or compounds of similar structure. If identified as a TIC during vofatile analysis,
uantitation is possible if requested. -
-pentanone 107-87-9 inimal use at Hanford. Volatile analysis (via GCMS technology) of potentially contaminated soils from high organic inventory tank farm
reas reported non-detection for these compounds or compounds of similar structure. If identified as a TIC during volatile analysis,
- uantitation is possible if requested.
Id-methyl-z-pentanone 108-10-1
EXylene 108-38-3 easured as total Xylene

"8{ELOJEY UOISN|OX] PUB ST DJOD XSS WiE UBL '¢-} O[qE]

0 ARy

Z.2G-dNH



| COPC cas# | Rationale for Exclusion
ethylcyclohexane 108-87-2 Minimal use at Hanford No routine analytical methodoiogy available. Volatile/Semivolatile analysis {via GCMS technology) of
potentially contaminated soils from high organic inventory tank farm areas reported non-detection for compounds of similar structure.
IToluene 108-88-3
lcmorobenzene 108-980-7
yclohexanone 108-94-1 Minimal use at Hanford. No routine analytical methodology available. Volatile/Semivolatile analysis {(via GCMS technology) of
potentially contaminated soils from high organic inventory tank farm areas reporied non-detection for compounds of similar structure.
henol 108-85-2 Minimal use at Hanford. Semmovolatile analysis (via GCMS technology) of potentially contaminated soils from high organic inventory
nk farm areas reported non-detection for these compounds or compounds of similar structure. If identified as a TIC during semivolatile
analysis, quantitation possible if requested.
n-Pentane 108-66-0 Minimal use at Hanford. No routine analytical methodology available. Volatile/Semivolatile analys:s (via GCMS technology) of
potentially contaminated soils from high organic inventory tank farm areas reported non-detection for compounds of similar structure.
strahydrofuran 109-99-9 Minimal use at Hanford, Volatile analysis (via GCMS technology) of potentially contaminated soils from high organic inventory tank farm
reas reported non-detection for these compounds or compounds of similar structure. If identified as a TIC during volatile analysis,
uantitation is possible if requested.
WyLZ—hexanone 110-12-3 inimal use at Hanford. No routine analytical methodology available. Volatile/Semivolatile analysis (via GCMS technology) of
potentially contaminated soils from high organic inventory tank farm areas reported non-detection for compounds of similar structure.
2-heptanone 110-43-0 Minimal use at Hanford. No routine analytical methodology available. Volatile/Semivolatile analysis (via GCMS technology) of
l'-\: potentially contaminated soils from high organic inventory tank farm areas reported non-detection for compounds of similar structure.
A .
exane 110-54-3 inimal use at Hanford. No routine analytical methodology available. Volatile/Semivolatile analysis (via GCMS technology) of
tentially contaminated soils from high organic inventory tank farm areas reported non-detection for compounds of similar structure.
HCydohexane 110-82-7 inirnal use at Hanford. No routine analytical methodology available. Volatile/Semivolatile analysis (via GCMS technology) of
tentially contaminated soils from high organic inventory tank farm areas reported non-detection for compounds of similar structure.
yciohexena 110-83-8 inimal use at Hanford. No routine analytical methodology available, Volatile/Semivolatile analysis (via GCMS technology) of
tentially contaminated soils from high organic inventory tank farm areas reported non-detection for compounds of similar structure.
%yﬂdine 110-86-1
ne 111-65-9 inimal use at Hanford. No routine analytical methodology available. Volatile/Semivolatile analysis (via GCMS technology) of
entialty contaminated soils from high organic inventory tank farm areas reported non-detection for compounds of simiar structure.
-Nonane 111-84-2 inimal use at Hanford. No routine analytical methodology available. Volatile/Semivolatile analysis (via GCMS technology) of
entially contaminated soils from high organic inventory tank farm areas reported non-detection for compounds of similar structure.
exachlorobenzene 118-74-1 I
1,2,4-trichlorobenzene  |120-82-1 J I
riethylamine 121-44-8

inimal use at Hanford. No routine analytical methodology available. Volatile/Semivolatile analysis (via GCMS technology) of
tentialty contaminated soils from high organic inventory tank farm areas reported non-detection for compounds of similar structure.
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Rationale for Exclusion

COPC
, N-diphenylamine 122-394 inimal use at Hanford. Semmovolatile analysis {via GCMS technology) of potentially contaminated soils from high organic inventory
ank farm areas reported non-detection for these compounds or compounds of similar structure. If identified as a TIC during semivolatile
nalysis, quantitation possible if requested.
[4-heptanone 123-19-3 inimal use at Hanford. No routine analytical methodology available. Volatile/Semivolatile analysis (via GCMS technology) of
tentially contaminated soils from high organic inventory tank farm areas reported non-detection for compounds of similar structure,
n-Propionaldenyde 123-38-6 inimal use at Hanford. No routine analytical mathodology available. Volatile/Semivolatile analysis (via GGMS technology) of
] potentially contaminated soits from high organic inventory tank farm areas reported non-detection for compounds of similar structure.
ic acid n-butyl-ester [123-86-4 Minimal use at Hanford. No routine analytical methodology available. Volatile/Semivolatile analysis (via GCMS technology) of
ntially contaminated soils from high organic inventery tank farm areas reported non-detection for compounds of similar structure.
1,4-dioxane 123911 inimal use at Hanford. Volatile analysis (via GCMS technology) of potentially contaminated soils from high organic inventory tank famm
areas reported non-detection for these compounds or compounds of similar structure. If identified as a TIC during volatile analysis,
LF uantitation is possible if requested. :
ributyl phosphate 126-73-8
2-methyl-2-propenenitrile |126-98-7 inimal use at Hanford. Volatile analysis (via GCMS technology) of potentially contaminated soils from high organic inventory tank famn
reas reported non-detection for these compounds or compounds of similar structure. If identified as a TIC during volatile analysis,
uantitation is possible if requested.
1,1,2,2-tetrachioroethene 1 127-18-4
2,6-bis{tert-butyl)}4- 128-37-0 Minimai use at Hanford. No routine analytical methodology available. Volatile/Semivolatile analysis (via GCMS technology) of
thylphenol entially contarminated sails from high organic inventory tank famm ateas reported non-detection for compounds of similar structure.
l(\cetic acid ethyl ester  [141-78-6 Minimal use at Hanford. Volatile analysis (via GCMS technology) of potentially contaminated soifs from high organic inventory tank farm
reas reported non-detaction for these compounds or compounds of similar structure. If identified as a TIC during volatile analysis,
uantitation is possible if requested.
ne 142-82-5 inimal use at Hanford. No routine analytical methodology available. Volatile/Semivolatile analysis (via GCMS technology) of
ntially contaminated soils from high organic inventory tank farm areas reported non-detection for compounds of similar structure,
alic acid 144-62-7 No direct standard analytical technique available. Has dissolved to a complexing agent that could have affected the mobility of certain
QOCs. Unexpected mobility of COCs will indicate the presence of complexents.
yclopentane 287-92-3 inimal use at Hanford. Ne routine anatytical methodology available. Volatile/Semivolatile analysis (via GCMS technology) of
ntially contaminated soils from high organic inventory tank fammn areas reported non-detection for compounds of sirilar structure.
rin 300002 |
[ATpha-BHC 319-84-6 |
lBefa—BHC 319-85-7 l
qlsodn'n 465-73-6 Minimal use at Hanford. Semmovolatile analysis (via GCMS technology) of potentially contaminated soils from high organic inventory
ank farm areas reported non-detection for these compounds or compounds of similar structure. If identified as a TIC during semivolatile
nalysis, quantitation possible if requested.
1,3-dichlorobenzene 541-73-1 l
yl-2-butanone 563-80-4 inimal use at Hanford. - No routine analytical methodology available. Volatile/Semivolatile analysis (via GCMS technology) of
entially contaminated soils from high organic inventory tank farm areas reported non-detection for compounds of similar structure.
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coPC CAS# Rationale for Exclusion
-hexanone 591-78-6 .

yl isccyanate 624-33-9 inima) use at Hanford. No routine analytical methodology available. Volatile/Semivolatile analysis (via GCMS technology) of
otentially contaminated soils from high organic inventory tank farm areas reported non-detection for compounds of similar structure.

itric acid, Propyl ester  |627-13-4 inimal use at Hanford. No routine analytical methodology available. Volatile/Semivolatile analysis (via GCMS technology) of
tentially contaminated soils from high organic inventory tank farm areas reported non-detection for compounds of simitar structure.

ﬁhxaﬂuoroacotone 684-16-2 inimal use at Hanford. No routine analytical methodology available. Volatile/Semivolatile analysis (via GCMS tedmolody) of
entially contaminated soils from high organic inventory tank farm areas reported non-detection for compounds of similar structure.

entachloronaphthalene 11321-64-8 inimal use at Hanford. No routine anafytical methodology available. Volatile/Semivolatile anatysis (via GCMS technology) of

ntially contaminated soils from high organic inventory tank farm areas reported non-detection for compounds of similar structure.
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xachloronaphthalene |[1335-87-1 inirmal use at Hanford. No routine analytical methodology available. Volatile/Semivolatile analysis (via GCMS technology) of
entialty contaminated soils from high organic inventory tank farm areas reported non-detection for compounds of similar structure.
etrachloronaphthalene |1335-88-2 inimal use at Hanford. No routine analytical methodology available. Volatile/Semivolatile analysis (via GCMS technology) of
ially contaminated soils from high organic inventory tank farm areas reported non-detection for compounds of similar structure.
olychlorinated biphenyis{ 1336-36-3
PCBs)
> loronaphthalene [2234-13-1 inimal use at Hanford. No routine analytical methodology available. Volatile/Semivolatile analysis (via GCMS technology) of
B,’ ntially contaminated soils from high organic inventory tank farm areas reported non-detection for compounds of similar structure.
ium 3825-26-1 No direct standard analytical technique available. Used in minimal quantities at Hanford.
rfiuorooctancate
-butenaldehyde (2- 4170-30-3 inimal use at Hanford. No routine analytical methodology available. Volatile/Semivaolatile analysis (via GCMS technology) of
f) ntially contaminated soils from high organic inventory tank farm areas reported non-detection for compounds of similar structure.
oxaphene 8001-35-2
Icis-1 A-dichloropropene |10061-01-5
rans-1,3- 10061-02-6 j
ichloropropene
Inorganics
nide 57-12-5 .
rbon 1333-864 Tﬁis inorganic substance is unfikely to be present in toxic or high concentrations due minimal use at Hanford or very low solubalities.
|
minum 7429-90-5 is inorganic substance is unlikely to be present in toxic concentrations.
ron 7439-89-6 This inorganic substance is unlikely to be present in toxic concentrations.
7439-92-1
ithium 7439-93-2 This inorganic substance is uniikely to be present in toxic ar high concentrations due minimal use at Hanford or very low solubalities.
agnesium 7439-95-4 is inorganic substancas is uniikely to be present in toxic concentrations. J
anganase 7430-96-5 is inorganic substance is unlikely to be present in toxic concentrations. J
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§ copPC CAS # : Rationale for Exclusion
Iﬂercury 7439-97-6 ;
olybdenum 7439-98-7 is inorganic substance is unlikefy fo be present in toxic concentrations.
MNickal T440-02-0
lOsmiurn is inorganic substance is unlikely to be present in toxic or high concentrations due minimal use at Hanford or very low solubalities.
IPIatinum This inorganic substance is unfikely to be present in toxic or high concentrations due minimal use at Hanford or very low soiubalities.
F'otassium 7440-05-7  [This inorganic subsiance is unlikely to be present in toxic concentrations.
Iﬁhodium 7440-16-6 This inonganic substance is uniikely to be present in toxic or high concentrations due minimal use at Hanford or very low solubalities.
ISilioon 7440-21-3 is inorganic substance is unlikely to be present in toxic or high concentrations due minimal use at Hanford or very low solubalities.
|§We' r 7440-22-4
lum 7440-23-5 is inorganic substance is unlikely to be present in toxic concentrations.
antalum T440-25-7 is inorganic substance is unlikely to be present in toxic or high concentrations due minimal use at Hanford or very jow solubalities.
fium 7440-28-0 This inorganic substance is unlikely to be present in toxic or high concentrations due minimal use at Hanford.
in 7440-31-5 is inorganic substance is unlikely to be present in toxic concentrations.
nium 7440-32-6 This inorganic substance is unlikely to be present in toxic or high concentrations due minimal use at Hanford or very low solubalities.
7, ungsten 7440-33-7 is inorganic substance is unlikely to be present in toxic or high concentrations due minima! use at Hanford or very low solubalities.
jAntimony 7440-36-0
tBmony 7440-36-0
lArsenic 7440-38-2
F\rsenic 7440-38-2
lﬁarium 7440-39-3
lEarium 7440-39-3
ryllium 7440-41-7
ron T440-42-8 This inorganic substance is unlikely to be present in toxic or high concentrations due minimal use at Hanford,
JCadmium 7440-43-9 7
um T440-46-2 is inorganic substance is uﬁliiely to be present in toxic or high concentrations due minimal use at Hanford,
F‘,hromium {total) 7440-47-3
F:r Vi 18540-29-9
Fobalt 7440-48-4 This inorganic substance is unlikely to be present in toxic concentrations.
lCopper 7440-50-8
anium 7440-56-4 This inorganic substance Is unlikely to be present in toxic or high concentrations due minimal use at Hanford or very low solubalities.
ium 7440-58-6 is inarganic substance is unlikely to be present in toxic or high concentrations due minimal use at Hanford or very low solubalities.
anadium 7440-62-2 J‘l’his inorganic substance is uniikely to be present in toxic concentrations.
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CAS# Rationale for Exclusicn
7440-65-5 is inorgartic substance is uniikely to be present in toxic or high concentrations due minimal use at Hanford or very low solubalities.
7440-66-6 is inorganic substance is uﬁﬁﬁfy to be present in toxic concentrations.
T440-67-T is inorganic substance is unlikefy to be present in toxic concentrations.
7440-69-9 is inorganic substance is unlikely to be present in toxic concentrations.
7440-70-2 is inorganic substance is unlikely to be present in toxic concentrations.
7440-74-6 is inorganic substance is unlikefy to be present in toxic or high concentrations due minimal use at Hanford or very low solubalities.
7782-49-2
13494-80-9 FThis inorganic substance is unlikely to be present in toxic or high concentrations due rminimal use at Hanford or very low solubalities.
7723-14-0 is inorganic substance is unlikely 1o be present in toxic or high concentrations due minimai use at Hanford or very low sofubalftieq.
7553-56-2 Used in minimal quantities at Hanford. Minimal lifetime in Hanford environment.
4 fAmmonia/ammonium — 17664-41-7
itrogen 7727-37-9 as
osphate 14265-44-2
14797-55-8
itrite 14797-65-0
ulfate 14808-79-8
loride 16887-00-6
[Fluoride 16584-48-8
fides 18496-25-8
E:mde 24959-67-9
arbonate{axb) 3812-32-6 This inorganic substarice is unlikely to be present in toxic concentrations. j
uifite 14265-45-3 [Used in minimal quantities at Hanford. Reactive material with minimal lifetime in Hanford environment. J
roxide 14280-30—91395559\1 via pH detemmination, J
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TARGET REQUNRED QUANTITATION LINITS
SOIL-
coc CTION LEVE NAME/ANALYTICAL WATER' | WATER' OTHE SOIL-OTHER] PRECISION | ACCURACY | PRECISION | ACCURACY
CAS # A Ls TECHNOLOGY® low ievel | high level B le high level WATER WATER SO SOIL
RR* cn*
RADIONCUUIDE | _pCug _PpClg pciL pCL pC pCig
IAmaricium-241 14568-10-2 JAmericlum Isotopic - Alpha
1 4000 ! 701
31 210 Ansiysis (AEA) 00 1 20% 70-130% +.35% 20%
" 14762.75-5 52 33100 Carbon-14 - Liquid 200 50 NA ~20% 70-130% +35% 70-130%
137 10045-97-3 8.2 25 _JGamma Energy Analysis 15 200 o1 2000 +-20% 70-130% +35% 70-130%
10198400 1.4 52 JGemma Energy Analysis 25 200 0.05 2000 +-20% 70-130% +35% 70-130%
roplum-152 14683-23-9 3.3 12 _JGermma Energy Analysia 50 200 0,1 2000 +-20% 70-130% +35% 70-130%
wropum-154 15585-10-1 3 it ~ JGamma Energy Analysis 50 200 0.1 2000 +-20% 70-130% +-35% 70-130%
155 14391-168-3 125 449 ~JGamma 50 200 0.1 2000 +-20% 70-130% +-35% 70-130%
237 {19994-20-2 25 62.3 IHeptunium-237 - AEA 1 1 8000 +-20% 70-130% +-35% 70-130%
13061378 o 3008000 #4583 - Liquid Scintilation § NA 30 NA +20% 70-130% +35% 70.120%
238 13981-16-3 37.4 47.3 Isotopic; - AEA 1 130 1 1300 +20% 70-130% +-35% 70-130%
PU-230/240 339 437 JPiutonium Isolopic - AEA 1 130 1 1300 +-20% 70-130% +-35% 70-120%
olal rediosicive  |SR-RAD or ‘otsl Radioactive Strontium
o Sr-80 |10088-972 45 2500 srontiuen lsctopie - Ges 2 80 1 800 +-20% 70-130% +-35% 70-120%
Countirg (GPC)
[Technetum-80  |14133-70-7 57 410000 pC m:;m m . " 400 pGil . 4000 pCIL ro130% o 1a0%
0.33 upg 24000 ug/Xg 2uglt 20 ugKg 5%
':; ritiun (H-3) 10028-17-8 riium - Liquid Scintfistion 400 400 +-20% 70-130% 135% 70-130%
Thorkum-232 TH-232 1 uCihy 8.1 pClg tsotopic - AEA (pCT)
© 9100 upKg 47000 ugig  HOPMS (ug) 1 Zugh 1 20 ug/Kg +20% 70-130% +35% 70-130%
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2,0 STEP 2--IDENTIFY THE DECISION

In Step 2, the PSQs that need to be resolved to address the problem identified in DQO
Step 1 are documented. In addition, the alternative actions that would result from
resolving the PSQs are identified. The PSQs and alternative actions are then combined
into decision statements (DSs) that express a choice among alternative actions.

Performance standards for preliminary corrective measures are identified in the
RFI/CMS Work Plan (DOE/RL-99-36) and are sufficient for use in this characterization
planning effort. However, because of the uncertainties regarding compliance points, the
DQO process will consider the WMA boundary, the 200 Area exclusive use area
boundary, the 200 Area buffer zone boundary, and the Columbia River as hypothetical
compliance points where corrective measure performance standards would be applied.

Table 2-1. Summary of DQO Step 2 Information. (3 pages)

11 Do not evaluate soil ICMs at WMA S-SX; proceed with retrieval and closure activities.

1-2 Evaluate soil ICMs at WMA S-SX.

Decision Statement #1 — Determine if current shallow (<4.6 meters [<15 feet]) soil radionuclide and
chemical concentrations resulting from releases within the WMA achieve preliminary corrective
measure performance standards for direct exposure in the vicinity of the WMA boundary.

2-1 Do not evaluate soil ICMs at WMA S-SX; proceed with retrieval and closure activities,

2-2 Evaluate soil (surface to water table) ICMs at WMA S-SX.

Decision Statement #2 - Determine if current vadose zone (surface to water table) soil radionuclide
and chemical concentrations resulting from releases within the WMA achieve preliminary corrective
measure performance standards for groundwater protection in the vicinity of the WMA boundary, 200
Areas exclusive area boundary, 200 Area buffer zone boundary, and Columbia River boundary.

SiL
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Table 2-1. Summary of DQO Step 2 Information. (3 pages)

31 Do not evaluate groundwater ICMs at WMA S-SX; proceed with retrieval and closure.

3-2 Hanford ER Program evaluates groundwater ICMs for WMA S-SX.

Decision Statement #3 - Determine if current groundwater radionuclide and chemical concentrations
resulting from releases within the WWMA achieve preliminary corrective measure performance
standards for the protection of the Columbia River in the vicinity of the WMA boundary

41 Collect pertinent soillgrounwater ICM-related information during WMA S-SX
characterization.

Do not collect soil/groundwater ICM-related information during WMA 8-SX characterization.

Decision Statement #4 — Determine if there is shallow soil, deep soil, or groundwater information
{e.g., impact at the compliance point, dominant parameters, safety concerns, effects on operations)

pertinent to soil/GW ICM technology evaluations that can be developed concurrent with WMA S-SX
characterization activities,

51 Collect pertment soﬂlgroundwater retneval—re!ated mformatlon during WMA S-SX

characterization.

52 Do not collect soil/groundwater retrieval-related information during WMA S-SX
characterization.

Decision Statement #5 - Determine if shallow soil (<4.6 meters; [< 15 feet]), vadose zone soil
(surface to water table), or groundwater radionuclide and chemica! concentrations resulting from

releases and potential retrieval leak iosses will achieve preliminary corrective measure performance
standards in the wclmty of the WMA boundary.

61 Collect pertinent soil/groundwater closure-related information during WMA S-SX
characterization.

6-2 Do not collect soil/groundwater closure-related information dunng WMA 8-8X
characterization.
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Table 2-1. Summary of DQO Step 2 Information. (3 pages)

Decision Statement #6 - Determine if shallow soil (<4.6 meters [<15 feet]), vadose zone soil (surface
to water table), or groundwater radionuclide and chermical concentrations resulting from releases,
potential retrieval leak losses, residual waste, and remaining structures will achieve closure

performance standards in the vicinity of the WMA boundary, 200 Areas exclusive area boundary, 200
Area buffer zone boundary, and the Columbia River.

2-3
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3.0 STEP 3 -- IDENTIFY INPUTS TO THE DECISION

In Step 3, the information needed to resolve the DSs is documented. If it is determined
that the information needed does not already exist, new information is required.
3.1 SOURCE REFERENCE INFORMATION

Table 3-1 documents whether new information to resolve the WMA S-SX decision
statements is needed.

Table 3-1. Required Information and Reference Sources.

Concentrations

1 Surface Yes Gamma data from dry No Yes
sail of waste in soil wells, tank leak/surface
(0-15 ft) spill info; UPR
locations/information
Concentrations Yes Cs-137 tank leak, tank No Yes
2,5.6 Z::: se of waste in soil waste, and 41-09-39
information
(surface | Hydrology Yes Qutside WMA data No Yes
to water | (e.g., moisture applicable inside farm
table) conditions and except for
transport waste-impacted soils
properties for
vadose zone
model;
hydraulic
conductivity)
Geochemistry Yes Natural transport is well No Yes
(e.g., K, fate understood; unknown
and transport transport influence from
information, waste/soil interactions
decay rates)
Geology {e.g., Yes | Outside WMA S-SX info Yes No
stratigraphy, is sufficient for inside
soil conditions)
Recharge (e.q., Yes | Outside WMA lysimeter Yes No
natural and data are surrogates for
artificial tank farm conditions
infiltration)
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Table 3-1. Required Information and Reference Sources.

T

3 Ground- | inventory; Yes RCRA well information No Yes
water future - outside WMA boundary;
nature/extent not ail COCs evaluated
of COCs
4 ICMs Inventory and Yes | Some COCs evaluated No Yes
Extent of COC

3.2 COMPUTATIONAL AND SURVEY/ANALYTICAL METHODS

Table 3-2 documents the computation methods (including computer models) and the
surveying/sampling methods that could be used to obtain the information to resolve the

DSs. This table also documents the application of the new information to the study and
possible data/information limitations.

3.3 ANALYTICAL PERFORMANCE REQUIREMENTS

Analytical performance requirements have not been established for the WMA 8-SX
characterization effort. Table 1-3 (attached at the end of Step 1) includes target RQLs
from current Hanford Site analytical contracts. For this DQO, analytical detection limit
requirements will be set at laboratory Required Quantitation Limits (RQLs) for the
analytical methods selected. RQLs are typically in the range of non-radiological
cleanup standards (MTCA-B and MTCA-C criteria) and individual isotope
concentrations that are equivalent to a 15-mrem/year dose.
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Table 3-2. Information Required to Resolve the D

ecision Statements.

¥
qfr

and soil moisture field
screening

support retrievat (leak
allowance} and.closure
decisions

Establish current COC
concentrations and
extent of contamination
inside WMA to assess
possible ICM
applications

1 Surface soils COC concentrations; Human health and Analytical analyses Evaluate direct exposure | Access to
' (0-15 feet) MTCA-B an C criteria for | ecological risk for COCs and in vicinity of WMA sampling
comparison; vadose-GW evaluations (radiation transport model inputs | boundary for MTCA B locations; sample
transport mode! inputs; dose models and and C hypothetical risk | size (grams); high
Radiation dose information | chemical toxicity G‘:;"m_? spef:tromtfz_tr{d exposure scenarios; risk | rad interference
: - calculations) an soilng:o:sture 1e evaluation resuits would | with std methods;
Vadose zone -GW flow Zl;]zg?:nclosure
s
transport model .
2,4, | Vadose zone COC concentrations and Vadose zone -GW flow Analytical analyses Evaluate vadose Same as DS #1
5, (surface to water | total quantities; vadose- transport model for COCs and contamination fransport | limitations
and 6 | table) GW flow transport model transport model inputs | to GW pathway with
inputs , computer model; data
Gamma spectrometry and mode] results would
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4.0 STEP 4 -- DEFINE THE BOUNDARIES OF THE STUDY

In Step 4, the DQO Team identifies the spatial and temporal boundaries of the WMA, as
well as practical (_:onstraints for the sampling design.

41 AREAS OF INTEREST
Define the attributes of the “areas of interest” that apply for each DS. The attributes
could relate to media (e.g., soil or groundwater) or waste.

Table 4-1. Areas of Interest.

ITET P

1,4, 5, | Soils <4.6 meters (<15 feet) deep within the WMA S-8X boundary (see Figure 4-1)

. Northeast quadrant of the S Farm (tanks S-101 through 5-106; the area east of
tanks S-101 and S-104)

. the area between the S and SX Tank Farms

. the northern two rows of tanks {SX-101 through SX-106} in the SX Farm

2,4, 5, | Vadose zone soils (surface to water table) within the WMA S-SX boundary (see Figure 4-2)
. the southeast quadrant of tank S-104

. under tank SX-108, SX-109, and $X-107 (in order of information importance)

3 Groundwater within the WMA S-SX boundary {SE quadrant of tank S-104; see Figure 4-3).

Groundwater outside the WMA S-SX boundary associated with other waste sites that may
influence WMA S-8X groundwater quality {e.g., 216-5-25 see Figure 4-3).

4.2 ZONES WITH HOMOGENEOUS CHARACTERISTICS

Table 4-2 documents the zones within the WMA that have relatively homogeneous
characteristics. These zones were identified by using existing information to segregate
the elements of the areas of interest into subsets that have relatively homogeneous
characteristics, such as types of contaminants.
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Table 4-2. Zones With Homogeneous Characteristics.

.6 meters (
feet) deep within the
WMA S-SX boundary

q
{tanks S-101 through S-106
plus the area east of S-101 and
S-104)

Area between the S & SX
Farms

Northern two rows of tanks
{SX%-101 through SX-106) in the
SX Farm

“Similar waste source

within the zone of
interest

Similar waste source
within the zone of
interest

within the zone of
interest

2,4, | Vadose | Vadose zone soils Southeast quadrant of S-104 Tank S-104 release
56 zone | (surface to water table) plume
$0il within the WMA S-SX
boundary
Near SX-107, SX-108, SX-108, | Similar waste source
SX-111, and S§X-112 within the zone of
interest
3 | Ground- | Groundwater within the | SE quadrant of tank S-104 S-104 release plume
water | WMA S-SX boundary
Groundwater outside Near 216-5-25 Liquid discharge at
the WMA S-SX 218-8-25
boundary
4.3 SPATIAL AND TEMPORAL BOUNDARIES

Table 4-3 documents the spatial (areas or volumes for which remediation/regulatory

compliance decisions apply) and temporal boundaries (e.g., days, months, or years)
= that apply to each DS.

Table 4-3. Spatial Scale and Temporal Boundaries for Decision Making.

Within the WMA S-8X boundary

1,000 years for risk evaluations

Within the WMA S-8X, the 200 Area
exclusive, the 200 Area buffer zone, and the
Columbia River boundaries

1,000 years for risk evaluations




44

HNF-5272
Rev. 0

PRACTICAL CHARACTERIZATION CONSTRAINTS

Table 4-4 documents constraints that may affect data collection (e.g., worker safety
issues, equipment limitations, or existing infrastructure interference).

Table 4-4 - Practical Constraints on Data Collection._

Constraint

Details

Physical Access

Drilling near a tank not located at the perimeter of the grouping or not
accessible from directly outside the perimeter fencing will pose additional
access challenges due to:

Dome loads imposed on multiple surrounding tanks

More potential tank system equipment interactions

Limited access routes to drilling location

Limited equipment staging areas

» More complicated/difficult to “down post” radiation status (if desired)

Tank Dome Tank dome loads will need to be maintained within the allowable load limits
Loads for the affected tank{s). An assessment will be performed to consider all
loads from:
+ Equipment and material weights
e Drilling and casing pulling operations _
A detailed engineering evaluation may be required to complete the
assessment depending on the proposed equipment and methods used near
the affected tank(s) and the complexity of the loads.
Drilling and The methods used to drill and decommission each borehole will influence:

Decommissioning
Method

¢ Operational controls required (e.g., industrial safety, Authorization Basis)
s Number of support personnel required (e.g., operators, HP technicians)
Accident and consequence potential (amend Authorization Basis?)

Radiological
Controt

Authorization

Radiclogical issues that could impact the ability to perform the work involve:
e Handling of contaminated sediment samples (high radiation)

» Handling of drill cuttings (depending on drilling method used)

+ Equipment contamination potential

+ Use of restrictive personal protective equipment

Ability to “down post” radiological area status

1-‘Basis

Depending on the drilling location and method, Authorization Basis accident
frequency and/or conseguences may be affected {determined by an
Unreviewed Safety Question review). If so, additional analyses may need to
be performed. An Authorization Basis amendment may be needed, which
will require DOE approval.

Notice of
Construction

1. The NOC covers activities associated with vadose zone characterization
within the SST Farms (200-East & West Areas). NOC characterization
activities include drilling and sampling subsurface soil to the depth of
groundwater (no mention of non-drilling or groundwater sampling}.

2. The NOC appears to bound characterization activities by a hypothetical
maximally exposed individual receiving a dose of 7.03E-02 mrem per
year. This dose is based on an assumed maximum of 10 equivalent
boreholes per year (within a consecutive 12-month time frame).

3. Assumptions describing the process, emission control, monitoring

systems, and release rates are presented as the basis for the NOC (see
Sections 6-10).
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Table 4-4 - Practical Constraints on Data Collection. .
Constraint Details
Waste The management of characteristic wastes (e.g., drill cuttings). All waste
Management generated in the WMA is assumed to be “listed” and is stored at the CWC for
Requirements later disposal. CWC has waste characterization, packaging, and transport
requirements that must be addressed.
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Figure 4-1. Waste Management Area S-SX (Shallow Soll Areas of Interest);
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Figure 4-2. Waste Management Area S-SX. (Vadose Soil Areas of Interest) -
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Figure 4-3. Groundwater Area of Interest.
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50 STEPS5 -- DEVELOP DECISION RULES

In Step 5, selected information from Steps 1 through 4 is typically combined with
statistical parameters of interest and the preliminary corrective measure performance
standards to describe actions that may be taken based on the information collected.
However, for the WMA 8-SX characterization, there are no statistical parameters of
interest. New data plus process knowledge and historical information will be used to
develop data inputs to support risk evaluations. Therefore, the decision rules have
been developed using the geographical and temporal boundaries, the S and SX Farm
zones of interest, and the preliminary corrective measure performance standards.

5.1 SCALE FOR DECISION-MAKING

Table 5-1 combines the spatial scale and temporal boundaries.

~ Table 5-1. Scale for Decision-Making.

1,2, 4 | Within the WMA S-SX boundary for 1,000 years for risk evaluations

3, 5,6 | Within the WMA S-SX boundary, within the 200 Area exclusive boundary, within the 200
Area buffer zone boundary, and within the Columbia River boundary for 1,000 years for
risk evaluations

§.2 DECISION RULES

Table 5-2 combines the scale for decision-making, preliminary corrective measure
performance standards, and alternative ICMs into IF... THEN... statements or "decision
~,..fules” (DRs). DSs can have one or more DRs.
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Table 5-2. Decision Rules.

IF the top 4.6 meters (15 feet) of soils from the three areas of interest within WMA |
S-SX do not achieve preliminary corrective measure performance standards for
the next 1,000 years, THEN an RFI/CMS should be conducted to identify,
evaiuate, and (as appropriate) implement appropriate ICMs.

2,4

DR-2

IF vadose zone soils (surface to water table} from the two areas of interest within
WMA 5-5X do not achieve preliminary corrective measure performance standards
for the next 1,000 years, THEN an RFI/CMS should be conducted to |dent1fy
evaluate, and (as appropriate) implement appropriate ICMs.

DR-3

There are no decision rules associated with DS #3. Information developed during
the WMA S-SX characterization that would be useful in addressing tank farm
closure, GW/VZ Project, and other RPP issues would be provided to the

appropriate project teams to support their decision-making efforts through
RCAP-specific interfaces.

DR-4

There are no decision rules for DS # 5. Information developed during the WMA
S-8X characterization that would be useful in addressing tank farm retrieval,
GWIVZ Project, and other RPP issues would be provided to the appropriate

project teams to support their decision-making efforts through RCAP-specific
interfaces.

DR-5

There are no decision rules associated with DS # 6. Information developed during
the WMA S-SX characterization that would be useful in addressing tank farm
closure, GW/NVZ Project, and other RPP issues would be provided to the

appropriate project teams to support their decision-making efforts through
RCAP-specific interfaces.
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6.0 STEP 6 -- SPECIFY TOLERABLE LIMITS ON DECISION ERRORS

Analytical information provides only an estimate of true WMA conditions, so decisions
based on analytical information can be in error, this is known as “decision error.” For
this reason, Step 6 is typically used to define tolerable limits on the probability of making
decision errors. However, the data developed in the Phase 1 WMA S-8X
characterization will not be used by itself to make decisions with substantial
consequences. Instead, the WMA S-SX characterization data will be used to fill key
data gaps and will be combined with existing information to support decisions regarding
ICM applications, retrieval limitations, and closure requirements. Therefore, the
portions of Step 6 that are applicable to this DQO effort have been used. The reasons
specific sections were not applicable are also presented.

6.1 CONCENTRATION RANGES

Table 1-4 (attached at the end of Step 1) defines the laboratory precision and accuracy
for each COC. The soil and groundwater data developed through the WMA S§-SX
characterization will not be compared to media cleanup standards (e.g., MTCA B soil
criteria) to establish whether ICMs are required at WMA S-SX or the WMA S-SX can be
closed. Rather, the information developed will be used to assess human health and
ecological risk under MTCA B and C exposure scenarios at four hypothetical
compliance points (WMA, 200 Area exclusive, 200 Area buffer zone, and Columbia
River boundaries). The characterization results, vadose zone and groundwater
transport modeling efforts, and the risk evaluations will support ICM selections, waste
retrieval decisions, and WMA S-SX closure requirements.

6.2 HYPOTHESIS TESTING

Hypotheses regarding conceptual site waste distribution models will be tested through
the WMA S-SX Phase 1 characterization.

6.3 SAMPLING DESIGN

Statistical or nonstatistical sampling designs for each DS are documented in Table 6-1.
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Tahle 6-1. Sele.cted Sampling Design.

Phase 1 Non-statistical The ICM decisions, retrieval

decisions, closure decisions, and the
vadose-GW flow transport codes the
WMA S-SX characterization
information will support do not
require a statistical sampling
approach.

6.4 TOLERABLE DECISION ERROR

A statistical sampling design is not proposed for the WMA S-SX characterization, so a
tolerable decision error was not developed.



HNF-5272
Rev. 0

7.0 STEP 7 -- OPTIMIZE THE DESIGN

In Step 7, alternative characterization designs are documented that meet the needs
specified in DQO Steps 1 through 6. The most resource-effective design that satisfies
the data quality requirements can then be selected.

7.1 NON-STATISTICAL SAMPLING

Tables 7-1, 7-2, and 7-3 are for DSs that can be resolved without a statistical approach.
These tables identify alternative sampling approaches, select the preferred sampling
approach, and present the final sampling design.

7.1.1 Field Screening Methods

The following table summarizes field screening data collection techniques (e.g., with
hand-held field instruments) for the WMA S-SX characterization effort.

Table 7-1. Summary of Field Screening Method Alternatives.

Gamrna n situ probes in new
4,58 | and spectrometry or current boreholes | sampling data already exists | Low
vadose inside the WMA inside the WMA
ot In sit bes i Limited sampling data exists
soi]s So" moisture n situ pl‘O es In new Iml (=] mp exi
(neutron probe) | OF existing boreholes | inside the WMA Low
inside the WMA
1,2, | Shallow | Gamma In situ probes in new | Gross gamma; may provide
4,6 |and spectrometry or current boreholes | Cs-137 extent information Low
vadose outside the WMA
colls In sit bes i N ling data exists
soils Soil moisture n situ probes in new | No sampling
{neutron probe) | © existing boreholes | outside the WMA Low
outside the WMA
3,4, | Ground- | N/A N/A No field screening N/A
5,6 | water techniques would be suitable
for groundwater samples
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Shaliow | Cone Collect samples for Sample size (200 grams)
' Soil penetrometer lab analysis when may be inadequate for all

(CP) gamma >10 pCi/g; analyses; CP cumbersome
analyze for COCs, fo move from site to site
gross alpha-beta, and | due to “sled" size/weight;
model inputs currently authorized for

use at WMA S$-SX;

down-hole gamma would
allow sample location ID;
sample depth to 50+ feet

Hollow-stem Coliect samples for Authorization Basis Medium

auger lab analysis when amendment needed; more
gamma >10 pCi/g; mobile than cone pen;
analyze for COCs,  larger sample size than
gross alpha-beta, and | CP possible {>200 g); no
mode! inputs down-hole gamma

(sample at predetermined
depths or continuous
sampling); sample depth
to 50+ feet

GeoProbe Collect samples for Authorization Basis Medium
lab analysis when amendment needed;
gamma >10 pCilg; sample depth to 50+ feet;
analyze for CQOCs, sample size (~80 g) may.
gross alpha-beta, and | be inadequate for al)
model inputs analyses; possible

' Authorization Basis
amendment needed; more
mobile than CP; no
down-hole gamma
(sample at predetermined
depths)

Test pit Collect samples for Depth of excavation Medium
fab analysis when limited to 25 feet; unlimited
gamma >10 pCi/g; sample size; more mobile
analyze for COCs, than cone penetrometer;
gross alpha-beta, and | operations clearance and
model inputs Rad Con H&S issues

7-2
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Table 7-2. Summary of Sampling Method Alternatives.

Vertical
borehole at tank
S-104

Collect samples
when gamma >10
pCi/g; lab analysis for
COCs, gross
alpha-beta, and
model inputs: use
sampling/analysis
approach developed
for the new SX-115
borehole (see Note
#3 and Figure 7-3
foliowing Table 7-3).

Placement in SE quadrant
of tank is critical to hit
plume; H&S issues with
sample size due to high
radiation; suspected
shallow plume (sample
with CP, auger, or
GeoProbe first—then
decide if borehole is
needed); Authorization
Basis issues

Vadose
zone
soil

Slant borehole
under tank
5-104

Collect samples
when gamma >10
pCi/g; lab analysis for
COCs, gross
alpha-beta, and
model inputs; use
sampling/analysis
approach developed
for 41-09-39 borehole
decommissioning
sampling (see Note
#3 following Table
7-3).

No evidence of plume
under S5-104; H&S issues
with sample size due to
high rad; suspected
shallow plume {sample
with CP, auger, or
GeoProbe first—then
decide if borehole is
needed); Authorization
Basis issues

High

o N

Vadose
zZone
soil

Vertical
borehole at tank
SX-107,
SX-108,
SX-1089,
SX-111, or
SX-112

Collect samples
when gamma >10
pCi/g; lab analysis for
COCs, gross
alpha-heta, and
model inputs; use
sampling/analysis
approach developed
for the new SX-115
borehole (see Note
#3 and Figure 7-3
following Table 7-3).

Existing vertical borehole
data available for this area
from 09-39 extension and
anticipated for SX-115
borehole; H&S issues with
sample size due to high
rad; Authorization Basis
issues

High

Vadose
zone
soit

Slant borehole
under tank
SX-107,
SX-108, or
SX-109 (to
groundwater)

Coliect samples
when gamma >10
pCi/g; lab analysis for
COCs, gross
alpha-beta, and
model inputs; use
sampling/analysis
approach developed
for 41-09-39 borehole
decommissioning
sampling (see Note
#3 following Table
7-3).

Placement critical to
access plume (best
chance is under 108); H&S
issues with sample size
due to high rad; sidewall
sampling issues; little
added value in new GW
data from this area,
41-09-39 borehole to GW
in this area raises
vadose-GW fransport
issues; Authorization Basis
issues

High

7-3
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Table 7-2. Summary of Sampling Method Alternatives.

reho

0

zone under tank when gamma >10 access plume (best
soil SX-107, pCi/g; lab analysis for | chance is under 108); H&S
SX-108, or COCs, gross issues with sample size
SX-109 {not to alpha-beta, and due to high rad; sidewall
groundwater) model inputs; use sampling issues; less
sampling/analysis expensive than slant
approach developed | borehole to groundwater
for 41-09-39 borehole | (shorter hole);
decommissioning Authorization Basis issues.
sampling {see Note
#3 following Table
7-3).

2.4, |Vadose | Existing caisson | Horizontai GeoProbe, | Existing caissons provide | High
5" 6 | zone access under CP, or auger access to all 3 tanks; H&S
soil tank SX-107, depioyment from issues with caisson

SX-108, or inside existing temperature, confined
SX-109 caissons, space, and potential dose;
technical issues with
Collect samples horizontal sampling;
when gamma >10 Authorization Basis issues;
pCi/g; 'ab analysis for | structural integrity of
COCs, gross caisson may not support
alpha-beta, and sampling.
model inputs.
2,4, | Vadose | Extend existing | Collect samples Existing vertical borehole | High
56 |zone drywell at tank when gamma >10 data available for SX area
' soil SX-108 pCi/g; lab analysis for | from 41-09-39 extension
(41-08-07) COCs, gross and anticipated for SX-115
alpha-beta, and borehole; H&S issues with
model inputs; use sample size for high rad,;
sampling/analysis Authorization Basis issues.
approach developed
for decommissioning
sampling at 41-09-39
(see Note #3 after
Table 7-3). o
4 6 | Shaliow | Characterize TBD by Hanford ER | Could provide key shallow | Medium
and $-25 crib Program with WMA and vadose zone soil
vadose S-SX RFI/CMS Team | information regarding
zone input. contaminant sources near
soil

WMA 8-SX and potential
iocal groundwater impacts
from other sources.

7-4
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Table 7-2. Summary of Sampling Method Alternatives.

Grab sample
from borehole
S-104

Collect groundwater
from S-104 borehole,
by extending it to
groundwater, once
soll sampling is

*Snapshot’ of current S
Farm groundwater
conditions; access to key
groundwater area in S
Farm.

complete,
Grab sample Groundwater data froman | Low
from ERC area that could influence
characterization | Get groundwater data | groundwater within the
borehole at from ERC 200 Area WMA S-SX boundary.
216-5-25 characterization

project (if they extend

a borehole to

roundwater).

7.1.3 Implementation Design

Table 7-3 presents the selected field screening and sampling methods for resolving
each DS, a summary of how the selected methods will be integrated into the final
design, and the rationale for the selected methods and design.

Table 7-3. Selected Implementation Design

1, 4,56
Shallow soils

Gamma
spectrometry
and soil
moisture

Hollow ste
auger or cone
penetrometer

ote #1 (below)

The general sampling
locations are identified on
the attached map (Figure
7-1).

Flexible application for
shallow soils sample
collection; sample in S
Farm and between the
S and SX Farms
during Phase 1.
These two areas
would fill more key
data gaps than the
north SX Farm area,
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-3. Selected Implementation Design.

2,4,5, &6 | Gamma Slant borehole See Note #2 (below) A slant borehole under
Spec; gross under tank . tank SX-108 fills a
Vadgzﬁsm"e alphalbeta; | SX-108 (notto ;“29) ?:;gf;’:‘h‘;p (Figure | ore critical data gap
soil moisture | groundwater) . . than a vertical
preferred orientation of borehole at tank S-104
the tank SX-108 slant .
borehole {(plus s_hallow soil
’ sampling at tank
Use sampling/analysis $-104 may adequately
approach developed for | define that piume).
41-09-39 borehole ;
decommission sampling. Egzlglggtcz:;etngle
About 10 soil sampling primary WMA S-SX
horizons would be contaminant piume
selected using the criteria and is key to ?CM
In Note #3 (below). retrieval, and closure
All samples would be decisions.
conditionally analyzed for
the COCs (see Table 1) | >, iqo s w2
and model inputs based gontamin ant trapns
- port
on a sgreening approach information
similar to the one :
developed for the new
SX-115 borehofe (see
Figure 7-3).
3,4,5,6 N/A No groundwater | N/A The most cost
sample effective groundwater
Groundwater coliection is samples would be
proposed at this associated with a
time. vadoze soil borehole
to groundwater, No
such boreholes are
proposed and the local
groundwater data
gaps are not sufficient
to merit groundwater
wells in addition to
those currently
monitored or planned
by DOE in the WMA
S-SX area.

Note #1: Of the three areas of interest for shallow vadose zone soil investigation, two
areas have been identified for the Phase 1 characterization. These areas include the
north end of the S Tank Farm and the area between the S and SX Tank Farms. The S
Tank Farm areas of interest include: southeast of the S-104 tank, the UPR near
diversion box 241-S-B, and the area east of S-104 near the fence (in the drainage path
of the UPR that occurred in the SY Tank Farm and flowed into the S Tank Farm). A
major cleanup of the UPR near 241-S-B was conducted and will be reviewed ptior to

7-6
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selecting specific S-Farm sampling locations in the zones of interest identified in Figure
7-1. The area of particular interest between the S and SX Tank Farms is near the
location of UPR-200-W-80 and -81. The shallow investigation of these areas would
consist of collecting samples at up to six (6) locations. This characterization effort
would be conducted from the tank farm surface to about 4.6 meters (15 feet) below
ground surface (bgs) using either a cone penetrometer or a hollow-stem auger.
Although DS #1 is focused on the upper 4.6 meters (15 feet), both sampling methods
have the capability to sample deeper and would be used to collect samples from deeper
than 4.6 meters (15 feet) to provide additional data for the remaining DSs.

Sampling and analysis quality assurance/quality control (QA/QC) for the WMA S-SX
characterization effort will generally follow the guidelines developed for the new SX-115
borehole and for sampling during the decommissioning of the 41-08-39 borehole
(HNF-4380, Rev. 1A; Appendix C). Modifications to this QAPjP may be required to

address specific WMA S-SX characterization activities and will be evaluated with the
decision-makers.

Cone penetrometer deployment at the shallow zone characterization locations would
include the following procedures:

1) Up to four pushes per location would be attempted using the existing Cone
Penetrometer Platform;

2) The spectral gamma tool would be pushed to refusal to target sampling zones
(depths) of interest;

3) A soil sampling probe would be used for the remaining pushes {(up to three) to
collect soil samples at depths of interest (soil samples would be collected in
regions where gamma contamination was found in excess of 10 pCi/g);

4) The samples would be conditionally analyzed for the COCs identified in Table
-+ 1-4 plus the modeling inputs identified in Section 1.7.2. Laboratory analysis of all
COCs and model parameters could be restricted by sample volume limitations
(inability to collect enough soil or sample volume limitations due to high
radiation). A screening approach, similar to the one developed for the new

SX-115 borehole (see Figure 7-3), would be used to establish sample analysis
requirements.

A hollow-stem auger deployment at the shallow zone characterization locations would
include the following procedures:

1) A single penetration would be made at the location of interest to a target depth of
11 meters (35 feet) or deeper depending on contamination levels;

2) Near-continuous sampiles would be coliécted;

7-7
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3) The samples would be screened at the surface using gamma spectrometry to
identify samples for further analysis. The samples selected for further analysis
would be conditionally analyzed for the COCs identified in Table 1-4 plus the
modeling inputs identified in Section 1.7.2. Laboratory analysis of all COCs and
model parameters could be restricted by sample volume limitations (inability to
collect enough soil or sample volume limitations due to high radiation). A
screening approach, similar to the one developed for the new SX-115 borehole
(see Figure 7-3), would be used to establish sample analysis requirements.

Following approval of the general plan outlined in this DQO report and the Site-Specific
Work Plan Addendum, a detailed field work plan would be prepared to identify the
number and location of samples to be collected. The detail necessary for this plan has
not yet been developed. The detailed planning effort will include a tradeoff between the
cone penetrometer and the hollow-stem auger sampling technigues to maximize the
number of sampling locations and samples. This plan would be reviewed with the
decision-makers prior to implementation. Additionally, the physical and operational
constraints wiil require evaluation prior to identifying specific target locations.

Note #2: The final design for the slant borehole under SX-108 has not been completed.
One of the primary constraints on sample collection from the “hot” zone under SX-108 is
the potential radiation concentration (~10® pCifg), which will limit the sample volumes
that can be brought to the surface. To reduce the uncertainties in placing a slant
borehole under SX-108, a demonstration is planned outside of the tank farms to
evaluate the techniques for installing the borehole and collecting samples. This
demonstration will help refine the borehole angle and the sample collection methods.

The current planning basis for the slant borehole beneath SX-108 (see Figure 7-2)
includes the following:

. The borehole enters the ground at ~11 o’clock position (north-northwest) 40 feet
from the edge of the tank nominally 30 degrees from vertical, heading directly
across the center of the tank (toward the 5 o'clock position [south-southwest]). A
preliminary investigation of surface and subsurface interference has identified
this as a potentially viable location. The borehole depth would be limited to the
Plio-Pleistocene or {o the maximum depth of contamination, whichever is greater.

. Driven samples (shielded split-spoon) or sidewall samples (similar to 41-09-39)
would be collected. The samples would be transported to the laboratory and
analyzed for the COCs identified in Table 1-4. Nominally, 10 locations/horizons

would be sampled based on the geophysical logs or the need to provide depth
coverage.

An optional method for collecting samples from the area of interest under tank SX-108
involves pushing a cone penetrometer (or some other sample collection method) out
horizontally from an existing caisson. This option has the potential to collect the
necessary samples; however, there are a number of issues associated with the

7-8
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caissons that require further evaluation. A task has been identified in the FY00 plan to
evaluate the feasibility of using the caissons for sampie collection under tank SX-108.

Sampling and analysis quality assurance/quality control {QA/QC) for the WMA S-SX
characterization effort will generally follow the guidetines developed for the new SX-115
borehole and for sampling during the decommissioning of the 41-09-39 borehole
(HNF-4380, Rev. 1A; Appendix C). Modifications to this QAPjP may be required to

address specific WMA S-SX characterization activities and will be evaluated by the
decision-makers.

Note #3: The foilowing criteria will be used to identify tank SX-108 slant borehole
sampling horizons for laboratory analysis:

. One background sample will be taken at 9 meters (30 feet) bgs.

. One sample will be taken at 17 meters (55 feet) bgs, at the level of the tank
bottom.

. Two samples will be collected at major lithology changes in the Hanford
formation.

. Samples will be taken of any paleosols seen on the drive samples.

. Samples will be taken in locations where elevated or altered gamma surveying or

moisture content is measured during the geological/geophysical logging process.

. At least one sample will be taken every 3 meters (10 feet) if samples have not
already been taken (based on the above criteria) to ensure continuous
distribution and lithologic completeness.

7.2 STATISTICAL SAMPLING

A statistical sampling approach is not proposed for the WMA S-SX characterization.
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Figure 7-1. Waste Management Area S-SX. (Shallow Soil Sampling Design}
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Figure 7-2. Waste Management Area S-SX. (Vadose Zone Soil Sampling Design)
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ANNOTATED REFERENCES

Table 8-1. Annotated References.

gnew, S. F., 1997, Hanford Tank Chemical and Radionuclide
Inventories: HDWModeI Rev. 4, LA-UR-96-3860, Chemical
Science and Technoiogy Division, Los Alamos National
Laboratory, Los Alamos, New Mexico.

Describes approach for estimating
tank leak inventories to predict tank
compositions during time a tank may
have leaked.

Agnew, S. F, and R. A. Corbin, 1988, Analysis of SX Farm Leak
Histories - Historical Leak Model (HLM), LA-UR-96-3537,
Chemical Science and Technology Division, Los Alamos national
Laboratory, Los Alamos, New Mexico.

Historical leak model used to predict
the chemical and radionuclide
inventories in SX-108, SX-108,
SX-111 and SX-112 Farm.

Anderson, J. D., 1990, A History of the 200 Area Tank Farms,
'WHC-MR-0132, Westinghouse Hanford Company, Richiand,

Washington.

History of the 200 Area Tank Farms.

Brevick, C. H., L. A. Gaddis, and J. W. Williams, 1996, Hisforical
Vadose Zone Contamination of S and SX Tank Farms,

WHC-SD-WM-ER-560, Rev. 0, ICF Kaiser Hanford, Richland,
Washington.

Description of vadose zone
contamination in the S and SX Tank
Farms.

Delegard, C. H., 1986, Characterization and Anion Exchange
Removal of Uranium from Hanford Groundwater, in Waste
Management '86, Volume 1, pp. 545-550.

Characterization of Uranium and
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Diedeker, L. P., 1998, Radionuclide Inventories of Liquid Waste
Sites at Hanford, HNF-1744, draft, Waste Management Federal
Services of Hanford, Richland, Washington.

Radionuclide inventories of liquid
wastes at Hanford.

DOE, 1988, Consuitation Draft Site Characterization Plan,
DOE/RW-0164 (9 volumes), U.S. Department of Energy,
Richland Operations Office, Richland, WA.

Hanford Site characterization plan.

[DOE, 1996, Vadose Zone Characlerization Project at the
Hanford Tank Farms, SX Tank Farm Report, DOEAD/{12584-268
U. S. Department of Energy, Albuquerque Operations Office and
Grand Junction Projects Office for Richland Operations Office,
Richland, Washington.

, jcharacterization project at the SX

Description of vadose zone

Tank Farm.

_|DOE, 1997, TWRS Vadose Zone Contamination Issue, Expert
" "|Panal Status Report, DOE/RL-97-49, U.S. Department of
Energy, Richland Operations Office, Richland, Washington.

Expert panel status review of TWRS
vadose zone contamination issues.

DOE, 1998, Hanford Tank Farms Vadose Zone S Tank Farm
Report, GJO-87-31-TAR, U. S. Department of Energy,

Albuquerque Operations Office and Grand Junction Projects
Office for Richland Operations Office, Richland, Washington.

VVadose zone beneath the S Tank
Farm.

DOE, 1899, Final Hanford Comprehensive Land-Use Plan
Environmental Impact Statement, DOE/EIS-0222 F, U.S.

Department of Energy, Richland Operations Office, Richland,
Washington.

Final land uses for the Hanford Site.

DOE-GJPO, 1996, Vadose Zone Characterization Project at the
Hanford Tank Farms, SX Tank Farm Report, GJO-97-TAR
(GJO-HAN-8), U. S. Department of Energy, Grand Junction
Projects Office, Grand Junction, Colorado.

Description of vadose zone
characterization project at the SX
Tank Farm. Includes geophysical

logging results.
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Operations Office, and Washington Department of Ecology,
Richiand, Washington.
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Report, DOE/RL-91-60, Rev. 0, U.S. Department of Energy,
Richland Operations Office, Richland, Washington.
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Richland, Washington.
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DOE-RL, 1997, Hanford Facility Dangerous Waste Part A Permit
Application, Single-Shell Tank System, DOE/RL-88-21, Rev, 4,

U.S. Department of Energy, Richland Operations Office,
Richiand, Washington.

Hanford Facility Dangerous Waste
Part A Permit Application,
single-shell tank system.

DOE-RL, 1998, Hanford Immobilized Low-Activity Tank Waste
Performance Assessment, DOE/RL-97-68, U.S. Department of
Energy, Richland Office, Richland, Washirmtron.

Performance Assessment Report for
Hanford immobilized low-activity

Program Plan, DOE/RL-88-49, U.S. Department of Energy,
Richland Operations Office, Richland, Washington.

tank waste. _
DOE-RL, 1998, Tank Waste Remediation System Vadose Zone [TWRS Program Plan: Defines

program obiectives and goals.

DOE-RL, 1998, Groundwater/Vadose Zone Project Management
Plan, DOE/RL-98-56, Rev. 0, U.S. Department of Energy,
Richiand Operations Office, R|chfand Washington.

Groundwater and vadose zone
project management plan.

DOEJRL, 1999, Phase 1 RCRA Facility Investigation/Correclive
Measures Study Work Plan for Single-Shell Tank Waste
Management Areas, DOE/RL-99-36, U.S. Department of Energy,
Richland Operations Office, Richiand, Washington.

DOE RCRA Corrective Action
Program Master Work Plan to
address actual or potential tank
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