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TERMS

200-PO-1 Groundwater OU 200-PO-1 Groundwater Operable Unit

AAMSR aggregate area management study report
AEA Atomic Energy Act of 1954
ALAF as low as reasonably achiev e
ARAR applicable or relevant and a  ‘opri¢ requirement
ASTM American Society for Testing and Materials
CERCLA Comprehensive Environmental Response, Compensation, and
Liability Act of 1980
CFR Code of Federal Regulati
CLARC cleanup levels and risk calculations (Ecology, 2005)
CMS corrective measures study
COPC contaminant of potential concern
CRDL contract-required detection limit
CSM conceptual site model
DNFSB Defense Nuclear Facilities Safety Board
DOE U.S. Department of Energy
DQO data quality objective
DST double-shell tank
Ecology Washington State Department of Ecology
_S environmental impact statement
EPA U.S. Environn  tal Protection Agency
ERA expedited response action
FY fiscal year
HAB Hanford Advisory Board
HEIS Hanford Environmental Information System database
IDW investigation-derived waste
IRIS Integrated Risk Information System
IRM interim remedial measure
N abiotic hydrolysis d _ adat 1
K4 distribution coefficient
Kn hydraulic conductivity
LFI limited field investigation
MCL maximum contaminant level
MNA monitored natural attenuation
N/A not applicable
NRDWL Nonradioactive Dangerous Waste Landfill
NTU nephelometric turbidity unit
ou operable unit
PC potential contribution
pCvL picocuries/liter
PNNL Pacific Northwest National Laboratory
ppb parts per billion
ppm parts per million
PUREX Plutonium-Uranium Extraction (Plant or process)
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2.0 SITE SETTING AND BACKGROUND

This chapter provides a general description, history of operations, and potential sources of
contamination for the 200-PO-1 Groundwater OU.

2.1  200-PO-1 GROUNDWATER OPERABLE
UNIT PHYSICAL SETTING

The 200-PO-1 Groundwater OU is located in the 200 East Area of the Hanford Site as shown in
Figure 1-1. An ongoing investigation will define the boundaries that are applicable for future
RI/FS activities. Currently, two different boundaries sets are used for the 200 O-1
Groundwater OU. One of the currently applied boundaries is geographically defined; the other
boundary includes a 2,000 picocuries/liter (pCi/L) isopleth for a groundwater itium plume in
the southeast portion of the unconfined aquifer within the 200-PO-1 Groundwater OU. The
associated tritium groundwater plume extends eastward and southward from potential
contaminant sources in the southern portion of the 200 East Area. The geographic boundaries of
the 200-PO-1 Groundwater OU are the Columbia River to the east, the 300-FF-5 Groundwater
OU to the south, and the 200-BP-5 Groundwater OU to the north. Figure 4-1 presents the OU
boundaries.

Groundwater in the unconfined aquifer generally flows north toward Gable Mountain in the
northern 200 East Area, and southeasterly toward the Columbia River in the southern portion.
The 2006 inferred groundwater flow patterns beneath the Hanford Site are shown in Figure 2-1.

2 1 Geology

The geology of the Hanford Site has been extensively characterized as a resu  of past
investigations, including regional and Hanford Site surface mapping, borehole/well sediment
logging, field and laboratory sediment classification, surface and borehole geophysical studies,
and in situ a  laboratory hydrogeol« °: properties testing.

The 200-PO-1 Groundwater OU is located in the central part of the Pasco Basin. Figure 2-2
presents a generalized geologic map of the Pasco Basin, showing the broad structural and
topographic basin that was formed by structural deformation of thick sequences of tholeiitic
flood basalts, intercalated sediments of the Ellensburg Formation, and suprabasalt sediments.
The basalts of the Columbia River Basalt Group were extruded between 6 an 17 million years
ago. Unconsolidated and partly consolidated sediments of the Miocene through Pleistocene age
overlie the basalts (RCRA Facility Investigation Report for the 200-PO-1 Operable Unit
[DOE/RL 1997a]). Figure 2-3 presents a conceptual hydrogeologic column of the Hanford Site.
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During 1943 and 1944, three reactors (B, D, and F) were constructed on the Hanford Site.

In addition, three processing facilities (B, T, and U Plants) were built. After World War I1, six
more reactors were built (H, DR, C, KW, KE, and N Reactors). Beginning in the 1950s, energy
research and development, isotope use, and other activities were added to Hanford Site
operations. A gradual shutdown of the Hanford Site reactors began in 1964. Eight reactors were
no longer operating in 1971. The N Reactor operated through 1987 and was placed on cold
standby status in October 1989.

Operations in the 200 Areas (East and West) mainly were related to separation of special nuclear
materials from spent nuclear fuel. The 200 East Area consists of two main processing facilities:
the PUREX Plant and the B Plant.

2.2.1. PUREX Plant

The PUREX Plant aggregate area, which overlies the northern portion of the 200-PO-1
Groundwater OU, contains a variety of facilities that were involved in waste generation, transfer,
treatment, storage, or disposal. The locations of plants, buildings, and waste sites in the PUREX
aggregate area are shown in Figure 2-5. Waste sites shown in green are definite source areas of
contamination. Radiologically contaminated processing wastes were discharged to the soil
column through cribs, trenches, and other facilities. Wastes that were not normally
contaminated, but have the potential to contain radionuclides, such as cooling and condensate
water, were allowed to infiltrate the subsurface through ponds and open ditches.

The PUREX Plant was constructed between 1953 and 1955, operating as a chemical separation
facility until 1972. This facility was one of the primary sources of waste in the PUREX
aggregate area and is the dominant physical structure within the 200-PO-1 Groundwater OU.
During operation, the PUREX process used tributyl phosphate in normal paraffin hydrocarbon
solvent to recover uranium and plutonium from irradiated fuel rods dissolved in nitric acid
solutions. Lower activity radioactive PUREX waste was disposed to liquid waste disposal units
such as cribs (e.g., 216-A-36B, 216-A-10, 216-A-37-1, and 216-A-45), trenches, and french
drains, while the highly radioactive waste was diverted to the tank farms. Wastes were disposed
of directly to the soil in 23 cribs, 4 trenches, and 15 french drains. Several unp® ned releases
are located in the vicinity of the P’ { Plant. ...ese unplanned releases range from
contaminated tumbleweeds to leaks in a diversion box.

2.2.1.2 B Plant

The B Plant aggregate area, which is beyond the northern boundary of the 200-PO-1
Groundwater OU, contains a large variety of waste disposal and storage facilities. The locations
of plants, buildings, and waste sites in the B Plant aggregate area are shown in Figure 2-6.
Waste sites shown in green represent sites that are definite source areas of contamination, while
the purple sites are possible sources. Highly radioactive process wastes were stored in
underground single-shell tanks. Less radioactive wastes, such as cooling and condensate water,
were allowed to infiltrate the subsurface through cribs, trenches, reverse wells, and open ponds.
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The B Plant used bismuth phosphate process to extract plutonium from irradiated fuel rods
from 1945 to 1952. From 1968 to 1985, the plant was used to recover cesium and strontium
from tank farm waste. Process cooling water and steam condensate from the B Plant was sent to
the 216-B-3 Pond Complex (B Pond). The larger volumes of wastewater discharged to the

B Pond are known to have affected both the northward and southward groundwater flow regimes
in the 200 East Area. Impacts on the 200-PO-1 Groundwater OU from B Plant activities
primarily are related to the 216-B-3 Pond System (B Ponds and ditches). The B Ponds began
receiving liquid waste in 1945. Three lobes (A, B, and C) were added in the 1980s. Significant
groundwater mounding occurred below the B Ponds resulting in alterations in groundwater flow
in the 200 East Area. Groundwater mounding has receded since the 216-B-3B lobe was
deactivated in 1985. Only the main lobe and a portion of the 216-B-3 Ditch are currently
regulated, while other portions were deactivated, backfilled, and “clean closed” in 1994
(Groundwater M. toring Plan for the Hanford Site 216-B-3 Pond RCRA Facility

[PNNL 2005a]).

2.2.1.3 lant

Wastewater from the U Plant (in the 200 West Area) was transported to the 200 East Area
through underground pipelines. The plant used tributyl phosphate in kerosene diluent to recover
uranium metal from the bismuth phosphate process waste stored in the tank farms. The aqueous
portion of the wa: : stream was neutralized with sodium hydroxide and transferred to the tank
farm. Overflow from these tanks was disposed to various cribs in the 200 East Area including
the BC Cribs and renches. More information is available in the U Plant Source Aggregate
Area Management Study Report (DOE/RL 1992a).

2.2.2 Potential thways for Liquid Discharged to the
Vadose Zone to Migrate to Unconfined Aquifer

Thedep togrov |water beneath liquid disposal sites within the 200 East Area is approximately
91 m (300 ft) below ground surface. Depth to groundwater decreases eastward toward the river.
The driving force r contamination migration from the disposal sites in the 200 East Area is the
disposal rentits . The 200 East Groundwater Aggregate Area Management Study Report
(200 East Ground iter AAMSR) (DOE/F  1993c) presents an evaluation of surface sites for
potential contaminant migration to groundwater. This evaluation estimates possible groundwater
impact by comparing VZ moisture retention capacity to the volume of liquid disposed. Those
sites that receivec  quids of a volume greater than the capacity of the VZ were identified as
havingt potent to impact groundwater. The PUREX AAMSR evaluated each of the waste
sites within this 2 -PO-1 Groundwater OU and identified the sites that have the potential to
impact groundwater. Table 2-1 lists waste sites above the 200-PO-1 Groundwater OU and the
potential for past migration of liquid discharges from the waste sites to migrate to the
unconfined aquifer.
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4.2.2 Routinely Monitore Contaminants of Potential
Concern

Bands of guard wells, chosen from the monitoring well network of the 200-PO-1 Groundwater
OU, were previously established in the Monitoring SAP (DOE/RL 2005a). These guard wells
(shown in Figure 4-1) consist of two bands of wells that are sampled at a minimum annually, and
are used to detect and monitor plumes emanating from waste sites in the 200-PO-1 Groundwater
OU. One band, the Southeast Transect, is located to the south and east of the 200 East Area and
detects contamination moving into the southern and eastern parts of the Hanford Site from the
200-UP-1 OU to the 200-PO-1 Groundwater OU. A second band, the River Transect, is
positioned along the Columbia River at the eastern edge of the Hanford Site to monitor
contaminant transport into the Columbia River.

For the purposes of this report, the 200-PO-1 Groundwater OU is  vided into three geographic
areas of concern (see Figure 4-1). The near-field region represents source areas within and
adjacent to the 200 East Area, and downgradient to and including the SE Transect wells. The
far-field region is defined as the area of the 200-PO-1 Groundwater OU extending from the SE
Tri sect wells to the Columbia River. The River Transect wells, a subset of the far-field region,
represents the final area of concern.

1 e far-field groundwater contaminants are tritium, [-129, and nitrate. Concentrations of nitrate
that exceed the 45 mg/L drinking water standard as nitrate, or 101 /L as nitrogen in nitrate, and
1-129 that exceed the minimum required detection level, are within the 2000 pCi/L tritium
boundary isopleths (PNNL 2007). Near-field monitoring is associated primarily with TSD
facilities, but includes the BC Cribs and Trenches Area. The near-field contaminant plumes are
generally localized and of limited area.

Table 4-1 presents a list of routinely sampled analytes and parameters for near field, far field,
a | supplementary wells, and the routine monitoring requirements for the combined RCRA,
CERCLA, and AEA groundwater monitoring well network (FH 2003b). Supplementary wells
are monitored under monitoring plans other than the 200-PO-1 Groundwater OU plan, such as
F RA and WAC permit plans.

Tables 4-2 and 4-3 it ify the 339 nor  liol¢  :al and radiological COl s, pectively, that
were identified from Step L
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4.3.2.7 Candidate Wells

Forty-three candidate wells for decommissioning were selected to be evaluated for sampling
utility. Any wells that are open, reasonably deep, and contain groundwater water will be logged
and sampled before decommissioning. If any of the 44 COPCs exhibit exceedances the well will
be sampled once more. In addition, if the wells are capable of being sampled, gradient and head
data could be collected using a gyroscope to quantify water table data. It should be noted that
the candidate for decommissioning wells that have been chosen for sampling may change as data
becomes available on sampling utility (e.g., water availability and physical access) and as other
wells are placed on the candidate list.

4.3.2.8 Nonradioactive Dangerous Waste Landfill

Samples will be collected to evaluate geophysical results to determine preferential pathways.
Data from RCRA wells will be evaluated and included.

4.3.3 Phasell

Phase II objectives are to evaluate Phase I results, continue data collecting initiated in Phase I,
and conduct a baseline risk assessment.

An opportunistic well (A-7) within the 216-A-7 Crib area has been selected for analysis in
Phase II (see Figure 4-5).

44  GEOGRAPHIC AND PLUME BOUNDARIES

Figure 4-6 illustrates the geographic perimeter of the 200-PO-1 Groundwater OU representing
the trittum plume th  extends from the 200 East Area to the Columbia River. The western
boundary is the 2000 pCi/L isopleth of trititum (one-tenth of the primary drinking v  er standard)
on the western flank of the plume, extending from the boundary of the 300 Area on the south to
the boundary between the 200-PO-1 Gr¢ " vater OU and ~ )0-BP-5 Groundwater OU on the
north. The northern boundary is the 2000 pCi/L tritium isopleth on the northern flank of the
plume, extending m the Columbia River to the 200-PO-1 Groundwater OU /200-BP-5
boundary, then along the boundary to the 2000 pCi/L tritium isopleth of the western flank. The
eastern boundary of the 200-PO-1 Groundwater OU is the Columbia River, south to the

300 Area. The southern boundary is represented by the northern border of the 300 Area from the
river to the western 2000 pCi/L tritium isopleth. '
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Nitrate concentrations have exceeded the drinking water standard of 45 mg/L, or 10 mg/L as
nitrogen in nitrate near PUREX Cribs, WMA A-AX, and the 400 Area. The Annual Monitoring
Report (PNNL 2007) states that the nitrate plume appears to be receding except in three areas:
the southern portion near the 300 Area, PUREX cribs, and Waste Management Area A-AX.

The nitrate plumes in 1980, 2004, and 2006 are shown in Figures 5-6, 5-7, and 5-8 respectively.

An [-129 groundwater plume extends southeast from the 200 East Area into the 600 Area.
The Annual Monitoring Report describes the PUREX cribs as the sources for the I-129 plume.
The highest I-129 groundwater concentration in the 200-PO-1 Groundwater OU occurred
near the PUREX cribs during FY 2006. An I-129 activity level of 9.1 pCi/L was found in
well 299-E17-14 near the 216-A-36B Crib. The I-129 plumes in 1994, 2004, and 2006 are
shown in Figures 5-9, 5-10, and 5-11 respectively.

The Annual Monitoring Report describes three far-field (i.e., tritium, nitrate, and 1-129) and nine
near-field groundwater contaminants (i.e., Sr-90, Tc-99, arsenic, chromium, manganese,

vana um, Co-60, cyanide, and uranium). The following groundwater contaminant information
is available in the Annual Monitoring Report for FY 2006 results.

o Jodine-129 was not detected during FY 2006 in the few wells that are completed in €
deep unconfined aquifer or the confined aquifers (Section 2.11.1.2, PNNL 2007).

o Tritium was detected in only one deep well (a water supply well in the 400 Area that is
screened in the unconfined aquifer). Tritium was not detected in the basalt-confined
aquifer (Section 2.11.1.1, PNNL 2007).

e A localized area of Sr-90 groundwater contamination occurs near the 216-A-3¢ . Crib.
The low mobility of Sr-90 in groundwater is considered the primary factor for limiting its
extent (refer to Figure 5-12).

o Technetium-99 groundwater contamination is associated with Waste Management Area
A-AX and indirectly, through gross beta measurements, with the] REX cribs (refer to
Figures 5-13).

e Arsenic and manganese were identified in groundwater samples from wells near the
PUREX cribs during FY 2006. The current manganese concentrations are :ss than the
50 ug/L secondary drinking water standard. Both the Monitoring SAP and the Annual
Monitoring Report mention that manganese concentrations detected near the PUF X
cribs could result from corrosion of carbon-steel casing in older monitoring wells.

e Chromium, Cobalt-60, cyanide, and uranium are COPCs at the BC Cribs and Trenches
Area. The groundwater contaminant that was detected above background levels in the
BC Cribs and Trenches Area in FY 2006 was chromium in well 299-E13-14.

A chromium plume is migrating into the BC Cribs and Trenches Area from the west and
southwest, and might be impacting wells where chromium was detected.

The highest vanadium concentrations in the 200-PO-1 Groundwater OU were found at PUREX
cribs, the 216-A-29 Ditch, and the B Pond. There is no drinking-water standard for vanadium.
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assessment from the EIS and the risk assessment that is done as part of this RI 5. Based on

cur

it sc] lules, it is likely that the baseline risk assessment and the evaluation of the risk

uction evaluation will both be performed as part of the FS.

The following guidance documents will be used, as appropriate, to develop the risk assessn  1t:

Fe ‘ral EPA

—~ EPA 1989, Risk Assessment Guidance for Superfund (RAGS), Volume I -- Human
Health Evaluation Manual, (Part A) Interim Final, OSWER 9285.7-01A
(EPA 540/1-89/002)

~ EPA 1991, Risk Assessment Guidance for Superfund, Vol. I, Human Health
Evaluation Manual, Supplemental Guidance: Standard Default Exposure Factors,
(Interim Final), OSWER Directive 9285.6-03

— EPA 1992, Guidance for Data Useability in Risk Assessment, Part A
(Publication 9285.7-09A) and Part B (Publication 9285.7-09B)

EPA 1997, Exposure Factors Handbook, Volumes I-1II (Update to E.  osure Factors
Handbook EPA/600/8-89/043, May 1989), EPA/600/P-95-002Fa, August

— EPA 2002a, Calculating Upper Confidence Limits for Expo. e Point Concentrations
at Hazardous Waste Sites, OSWER 9285.6-10

— EPA 2002b, Supplemental Guidance for Developing Soil Screening Levels for
Superfund Sites, OSWER 9355.4-24

— EPA 2004, Final Risk Assessment Guidance for Superfund Volume I: Humani lth
Evaluation Manual (Part E, Supplemental Guidance for Dermal Ri  Assessme

Federal OE

— EH 1992a, CERCLA 1seline Risk Assessment and Human Health Evaluation
(EH-231-012/0692)

— DOE/EH 1995, CERCLA Baseline Risk Assessment Reference Manual for Toxicity
and Exposure Assessment and Risk Characterization (DOE/EH 0484)

— DOE Order 5400.5, Radiation Protection of the Public and the Environment.

— EH 19 ), Use of Institutional Controls in a CERCLA Baseline Risk Asse nent
(EH-231-014/1292).

— DOE O 450.1, Environmental Protection Program

— DOE 0 435.1, Radioactive Waste Management
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7.0 PROJECT SCHEDULE AND KEY ASSUMPTIONS

Tri-Party Agreement Milestone M-013-10A (Ecology et al., 1989) requires the submission of
200 Area RI/FS Work Plans by September 31, 2007. Milestones M-015-00 and M-15-00C
require completion of the pre-ROD 200 Area RL.. 3 process for all non-taa farm ( s y
December 31,2011. T Party Agreement Milestone M-016-00 requires the completion of
remedial actions for all non-tank farm OUs by September 30, 2024. The following interim
milestones for the 200-P(¢ . Groundwater OU are presented:

o Submit a Remedial Investigation Report by September 30, 2010.
o Submit a Feasibility Study Report and Proposed Plan by December 31, 2011.

The project schedu for activities discussed in this Work Plan is provided in Figure 7-1 and is
consistent with Tri-Party Agreement milestones. This schedule will serve as the bas  ne for the
work planning process and will be used to measure the progress of implementation of this
process. The schedule for the RI activities and the preparation, review, and issuance of the RI
report, the FS, and the proposed plan also are shown in Figure 7-1. The schedule concludes with
the preparation of a ROD.
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DOE/RL-92-04, Rev. 0, U.S. Department of Energy, Richland Operations Office,
Richland, Washington.

DOE/RL 1993b, B Plant Source Aggregate Area Management Study Report, DOE/RL-92-05,
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Agency, Washington, D.C.

EPA 1998, Technical Protocol for Evaluating Natural Attenuation of Chlorinated Solvents in
Ground Water iPA MNA protocol), U.S. Environmental Protection Agency,
Washington, D.C.

EPA 1999, Use of Monitored Natural Attenuation at Superfund RCRA Corrective Action and
Underground Storage Tank Sites November 1997 (OSWER Directive 9200.4-17P),
U.S. Environmental Protection Agency, Washington, D.C.

EPA 2001, EPA Requirements for Quality Assurance Project Plans for Environmental Data
Operations, EPA QA/R-5, EPA/240/B-01/003, U.S. Environmental Protection Agency,
Office of Environmental Information, Washington, D.C.

EPA 2002a, Calculating Upper Confidence Limits For Exposure Point Concentrations at
Hazardous Waste Sites (OSWER Directive 9285.6-10), U.S. Environmental Protection
Agency, Washington, D.C.

EPA 2002b, Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites
(OSWER Directive 9355.4-24), U.S. Environmental Protection Agency,
Washington, D.C.

EPA, 2003, Integrated Risk Information System (IRIS) database, a database available through the
EPA National Center for Environmental Assessment (NCEA), U.S. Environmental
Protection Agencv. Washington. D.C. Available on the Internet at
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Resource Conservation and Recovery Act of 1976, 42 USC 6901, et seq.

Routson, R. C., R. W. Wildung, and R. J. Serne, 1973, “A Column Cation-Exchange-Capacity
Procedure for Low-Exchange Capacity Sands,” in Soil Science, Vol. 115, p. 107.

WAC 173-340-720, “Ground Water Cleanup Standards,” Washington Administrative Code, as
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Waste Information Data System Report, Hanford Site database.
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Low-level PUREX waste was disposed to liquid waste disposal units such as cribs, trenches, and
french drains, whereas high-level waste was contained in the tank farms. Process waste
discharges to the south and east of the PUREX facility are affecting groundwater quality over

a large area.

Groundwater contaminant plumes currently existing in the 200-PO-1 Groundwater OU are
summarized below (PNNL-16346).

The most extensive and significant contaminants are plumes of I-129, nitrate, and tritium. The
[-129 and nitrate plumes generally coincide in shape and extent with the trittum plume. These
plumes have reached the Columbia River; the nitrate discharges to the river generally are below
the U.S. Envirom: :ntal Protection Agency’s (EPA) drinking water maximum contaminant levels
(MCL).

Minor plumes of Sr-90 and Tc-99 are located in or adjacent to the 200 East Area. A small Sr-90
plume exists near e 216-A-10 and 216-A-36 Cribs, with one well showing contamination
above the 8 pCi/L MCL. Technetium-99 groundwater concentrations just east of the Waste
Management Area A-AX Tank Farm are above the 900 pCi/L MCL. Figures A1-2 and A1-3
illustrate the extent of major radionuclide and hazardous chemical contaminants, respectively, on
the Hanford Site (PNNL-16346).

The BC Cribs and Trenches Area, while outside of the 200-PO-1 Groundwater OU boundary, are
potential sources of contamination. The limited groundwater monitoring performed to date has
not indicated sign cant groundwater contamination in the area, but contaminants of potential
future concern from the BC Cribs and Trenches Area include Tc-99, chromium, Co-60, cyanide,
and uranium.

Tetrachloroethyle :was the only organic constituent found within one or more wells at the Solid
Waste Landfill that was consistently above the MCL (0.8 ng/L).

Bands of “guard wells,” chosen from the monitoring network of the 200-PO-1 Groundwater OU,
have been established. These s rd wells” (shown in Figure A1-1), consisting of two bands of
wells, are sampled annually at a minimum and are used to detect and monitor plumes emanating
from waste sites 1 the 200-PO-1 Groundwater OU. One band, the Southeast Transect (SET), is
located to the sou  and east of the 200 East Area and detects contamination moving into the
southern and eastern parts of the Hanford Site (PNNL-16346). A second band, the River
Transect (RT), 1s positioned along the Columbia River at the eastern edge of the Hanford Site to
monitor contaminant transport into the Columbia River. These wells are sampled annually at a
minimum and are sed to detect and monitor plumes emanating from waste sites in the 200-PO-1
Groundwater OU. The locations of the guard well transects are shown in Figure Al-1.

For the purposes of this report, the 200-PO-1 Groundwater OU is divided into three geographic
areas of concern (see Figure 4-1 in the Work Plan). The first area, or “near-field” region,
represents the source areas within and adjacent to the 200 East Area, and the downgradient areas
to and including the SET. The second area, or “far-field” region, is defined as the area of the
200-PO-1 Groundwater OU extending from the SET to the Columbia River. The RT, a subset of
the far-field region, represents the third area of concern.
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The far-field groundwater contaminants of concern are tritium, I-129, and nitrate.
Concentrations of nitrate (expressed as nitrate) that exceed the 45 mg/L drinking water standard,
and of [-129 that exceed the minimum required detection level, are within the 2000 pCi/L tritium
boundary isopleths, Figures A1-2 and A1-3 (PNNL-16346). Note that the 45 mg/L drinking
water standard for total nitrate also may be expressed as nitrogen in nitrate with a 10 mg/L MCL.

Near-field monitoring is associated primarily with treatment, storage, and disposal (TSD)
facilities and includes the BC Cribs and Trenches Area. The near-field contaminant plumes
(other than tritium, I-129, and nitrate) generally are localized and limited to specific source OUs.

Al.2 SOURCE WASTE SITES

In the 200-PO-1 Groundwater OU, widespread distribution of waste constituents in groundwater
1s limited to tritium, nitrate, and I-129. Smaller contaminant concentrations in groundwater
beneath individual source sites represent several additional waste constituents. In contrast, the
list of contaminants in liquid wastes to the soil column is extensive. The great majority of those
individual substances have not reached/contaminated the groundwater within the 200-PO-1
Groundwater OU. While some individual waste constituents will have decayed

(1.e., radionuclides with a short half-life) or chemically degraded, other components of the waste
stream remain in the vadose zone.

One of the objectives of the characterization program described here is to use geophysical
methods to map the position and physical extent of vadose zone contamination at selected sites.
Such data will be useful for evaluating the likelihood of future threats to the groundwater and for
remediating individual waste sites.

Table Al-1 lists the source OUs within the 200-PO-1 Groundwater OU and shows individual
waste sites within each source OU. The table includes waste sources that apparently are
upgradient of, or overlie, the 200-PO-1 Groundwater OU but may pose a threat to its
groundwater quality. For many of the sites, the table includes an assessment of the likelihood
that the liquid waste has reached groundwater (DOE/RL-92-19, 200 East Groundwater
Aggregate Area Man.  >ment Study Report). ™ iessmet ~ 2t :d on the volume of liquid
disposed of compared to tI pore volume of the underlying vadose zone sediments and on
geophysical logging data (where available).

Tahle A1-1 Waste Sites Ahave the 200-PO-1 Gronndwater (Onerahle TTnit (R Paoec)

Cribs Trenches lg:::[clls‘ Nitrate Sizggrc)s
216-A-1 PW-2 | N 216-A-18 PW-2 Y 216-A-11 | MW-1 | Y 2607-E6 ST-1° | N
216-A-2 PW-3 | N 216-A-19 PW-2 Y 216-A-12 | MW-1 | Y 2607-E7 ST-1° | N
216-A-3 PW-2 |Y 216-A-20 PW-2 Y 216-A-13 | MW-1 | Y 2607-E8 ST-1° | N
216-A-4 MW-1 | Y 216-A-40 CwW-1 N 216-A-14 | MW-1 | N 2607-E11 ST-1° { N
216-A-5 PW-2 |Y 216-B-20 |1 w-1" | Y 216-A-15 | LW-2 Y 2607-E12 ST-1° | N
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Table Al1-1. Waste Sites Ahove the 200-PO-1 Gronndwater Onerahle TTnit (R Paoec)
L1u-n-yu el 1 L1U~D-4 1 1vv-}) 1 Z10-A-10 ru-s Y 0V /- Si-1" N
216-A-7 | PW-3 | Y 216-B-22 TW-1° | Y 216-A-17 | PO-3 Y 2607-EK ST-1° | N
216-A-8 | PW-3 | Y 216-B-23 TW-1* | Y ;éf\'A' PO-3 N 2607-EL ST-1° | N

. 216-A- b
216-A-9 | CW-1 |Y 216-B-24 TW-1* | Y B PO-3 N 2607-EM ST-1° | N
216-A-10 | PW-2 { Y 216-B-25 TW-1° | N 216-A-22 | MW-1 | N 2607-EN ST-1° I N
216-A-21 | MW-1 | Y 216-B-26 TW-1* | Y 216-A-26 | MW-1 | Y 2607-EO ST-1° | N
216-A-24 | PW-3 | Y 216-B-27 TW-1° | N 52_6:" MW-1 | Y 2607-EP ST-1° | N
216-A-27 | MW-1 | Y 216-B-28 TW-1* | Y 216-A-28 | PW-2 | Y 2607-EQ ST-1° | N
216-A-30 | SC-1 |Y 216-B-29 TW-1° | Y 216-A-33 | MW-1 | N 2607-ER ST-1° | N
216-A-31 | PW-3 | N 216-B-30 TW-1* | Y 216-A-35 | MW-1 | N 2607-ER1 | ST-1° | N
216-A-32 | MW-1 | N 216-B-31 TW-1* | N N 2607-EZ ST-1° | N
iéi;f" PW-2 | Y 216-B-32 TW-1* | Y Ponds 2607-GF ST-1° | N
208 Iewa | Y 216833 ™w-1' |y 21683 |cw1 | Y
216-A- a 21-6B- Unplanned
371 PW-4 | Y 216-B-34 TW-1° | Y IA.B.C CW-1 | N Releases
216-A- SC-1 Y 216-B-52 TW-1* | Y 2101-M CW-1 | N 200-E-43 UR-1 | N
37-2 Pond
216-A- .
38-1 MW-1 | N 216-B-53-A TW-1* | Y 200-E-44 UR-1 | N
216-A-39 | PO-3 | N 216-B-53-B TW-1* | N Ditches 200-E-103 | UR-1 | N
216-A-41 | MW-1 | N 216-B-54 TW-1° | N 216-A-29 | CS-1 Y 200-E-107 | UR-1 | N
216-A-45 | PW-4 | Y | 216-B-58 TW-1" | N |216-A-34 | 4 [N | 2ERP N
216-B-14 | TW-1° | Y N PO R | N
E-12
Tank
216-B-15 | TW-1°* | Y Burial Sites Farms gﬂ}}/'zm' UR-1 | N
etc
216-B-16 | TW-1* | Y Nonradioactive 241-A (6) | SST N gilz-zoo- UR-1 | N
216-B-17 | TW-1* | Y Dangerous 241-AP DST N UPR-200- | gy | N
(7 E-19
216-B-18 | TW-1° | Y | Waste Landfill | SW-2 | N f;)l'AW DST | N I]::J_le;-ZOO- UR-1 | N
241-AX UPR-200-
216-B- TW-1° -
6-B-19 Py 7 SST N B33 UR-1 | N
. 241-AY UPR-200-
Solid Waste 2) DST N E-36 UR-1 | N
Retention 241-AZ UPR-200-
Basins 216-E-1 SW-2 | N 2 DST N E.142 UR-1 | N

Al-8
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Table A1-1. Waste Sites Ahave the 200-PO-1 Gronmdwater Onerahlae TTnit /2 Dacac)

piversion UPR-200-

LY I-A-

North SC-1 N Boxes E-143 UR-T N
207-A-
South SC-1 N

*200-TW-1 was changed to 200-BC-1 in 2007.
®200-ST-1 was changed to 200-MG-1 in 2007.
*PC — Potential Contribution.

DST = double-shell tank.

OU = operable unit.

SST = single-shell tank.

Al.3 GEOLOGY AND HYDROGEOLOGY

The unconfined aquifer within the 200-PO-1 Groundwater OU occurs within the Hanford
formation or underlying Ringold Formation. Groundwater flow in the unconfined aquifer
generally is southeast and east toward the Columbia River. Confined or semiconfined aquifer
conditions occur locally below the Ringold lower mud unit and within the Columbia River
Basalts (DOE/RL-2003-04). In general, the Ringold confined aquifer below the lower mud unit
and the uppermost basalt-confined aquifer is northeast to east (PNNL-16346).

The direction of groundwater flow and hydraulic gradient customarily are inferred from
hydraulic head measurements, and the rate of groundwater mass transport is calculated from
inferred gradient and measured hydraulic conductivity. However, such inferences and
calculations are reliably accurate only for a homogeneous, isotropic aquifer, which clearly is not
descriptive of the unconfined aquifer at the Hanford Site. Further, measurements of hydrar c
conductivity at the Hanford Site generally are made using single-well stress tests, which
effectively interrogate the aquifer only in the immediate vicinity of the test well. Fina 7, as seen
in Figure A1-4, hydraulic gradients are extremely shallow over much of 200-PO-1 Groundwater
OU, which adds considerable uncertainty to the inferred gradients. Figure A1-4 also shows those
areas where basalt is above the water table and therefore serves to constrain groundwater flow.
Figure A1-5 shows near-field water table contours in the 200 East Area and vicinity and the
locations of monitoring wells.

Figure A1-6 is a simplified cross section illustrating the suprabasalt stratigraphy approximately
along the axis of the principal lobe of the far-field tritium plume, which approaches the
Columbia River north of the Energy Northwest power plant. Figure A1-6 shows that the
suprabasalt sediments thin significantly toward the east, which is consistent with the increased
hydraulic gradient near the river.

Al-9
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