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EXECUTIVE SUMMARY

This document is an initial contribution to the Hanford Tank Waste Remediation System Familiarization
Report. Other sections are planned to be added over the next few months in the form of two other
milestone deliverables. These later sections will include a description of tank waste contents, types of
hazards posed by the tanks and Tank Waste Remediation System (TWRS) activities, and additional
information requirements. The executive summary will be revised as more information is gathered for
the final report.

Section 2 summarizes the large volume of information available regarding the Hanford site, tank farms,
and ongoing activities pertaining to the TWRS. Of greatest immediate interest to Nuclear Regulatory
Commission (NRC) are those ongoing activities related to selection of tanks for Phase I solidification
operations, construction of cross-transfer piping, and characterization of wastes in the various tanks. The
information presently available on plugging of cross-transfer piping system is rather scarce. It is
recommended that further information be obtained on this subject in order to understand potential safety
issues concerning future use of existing transfer piping as well as the new transfer piping system that is
currently under construction.

vii
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2 DESCRIPTION OF SITE AND FACILITIES

2.1 INTRODUCTION

The objective of the Hanford Tank Waste Remediation System Familiarization report subtask
is to gather information related to the Hanford site, tank farms, and associated components to provide
input to hazard analyses. The objective of this section is to provide a concise description of the site and
components relevant to the tank waste remediation system (TWRS). The volume of public information
associated with the Hanford site and waste remediation efforts is quite large. A significant proportion of
this information (over 6,500 documents), mostly in the form of abstracts, is available via the Hanford
internet site in the World Wide Web (URL: http://www.hanford.gov) and the U.S. Department of Energy
(DOE) Bibliographic Database (URL: http://www.doe.gov/dra). Additionally, the TWRS environmental
impact statement (EIS) (U.S. Department of Energy, 1996a) provides a wealth of information concerning
the site and potential remediation processes. There are also a number of reports pertaining to the tank
wastes and their treatment that have not been released to the public. The unpublished reports are beyond
the scope of this review. The purpose of this section is to provide a brief description of the Hanford site,
locations of tank farms, tanks, reactors, and processing plants, and the history of construction based on
a preliminary survey of some of the reports that are publicly available. The section also describes ongoing
operations, such as decontamination and monitoring and construction of systems for waste retrieval and
handling, and summarizes the present knowledge of site contamination.

2.2 HISTORICAL PERSPECTIVE

2.2.1 Origin of Wastes

The primary source of the waste at the Hanford facility is the irradiation and processing of
uranium fuel to extract plutonium. The fuels consist of Al-Si clad uranium fuel as well as the
zircaloy-clad uranium dioxide fuel (Wodrich, 1996). A total of about 100,000 metric tons of uranium
(MTU) was processed, with about 74,000 MTU from the PUREX1 process, 19,000 from the REDOX
process, and the rest from the T and B plants. Reprocessing of the fuel started in 1944 and rose to a peak
in the 1964-65 time period (Gerber, 1992; Wodrich, 1996), as shown in Figure 2-1. A synopsis of the
processes leading to waste generation is shown in Figure 2-2 (Agnew, 1994).

The T and B plants (or canyons), and later the U plant, employed a process called the bismuth
phosphate (BP) process whereby the fuel from the B, D, and F reactors were processed to dissolve and
remove the Al-Si cladding and dissolve the fuel. Separation of plutonium from the dissolved fuel solution
was achieved through control of the redox state of the solution and complexation with BP. Plutonium
precipitated in the +4 state as Bi(Pu)PO4 , while the Cs- and Sr-containing waste solution was transferred
to the waste tanks. The generation of relatively pure plutonium as hydroxide was achieved by repeated
redissolution of plutonium in the +6 state and reprecipitation in the +4 state along with the transfer of
U-, Cs-, and Sr-containing wastes to the tanks. The IC, 2C, and 224 wastes referred to in Figure 2-2
are from the first cycle, second cycle, and plutonium finishing operation, respectively. The metal wastes
(MWs) containing uranium, which was not recycled during the T and B plant operations, is indicated as
MW in Figure 2-2. The tank farms T, TX, and TY were used for wastes from the T plant and B, BX,

I A list of abbreviations is provided in the front matter of this report.
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Figure 2-1. Historical estimates of fuel processed at the Hanford site using various processes
(Wodrich, 1996)

and BY were used for wastes from the B plant. Details of the cascading of wastes between tanks in these
tank farms and introduction of dilute second cycle wastes into shallow trenches dug into the soil (termed
cribs) can be found in Agnew (1994). It must be noted that considerable uncertainty exists regarding how
much of the waste from the first cycle of the BP process was cribbed. Agnew (1994) states at one place
that IC waste was generally not cribbed and at another that 46.9 x 103 m3 (12.4 x 106 gal.) of IC waste
were cribbed.

In order to recycle the uranium generated in the waste stream by the BP process, a uranium
recovery plant (U plant) was constructed and began operation in 1954 (Gerber, 1992; Agnew, 1994). The
process involved sluicing the tank wastes in the B, C, BX, BY, T, TX, and U tank farms, dissolving the
leachate in acid, complexing the uranium as U(VI) with nitric acid, and solvent extraction of U(VI) in
a mixture of tributyl phosphate (TBP) and kerosene. The process produced about 2 m3 of aqueous waste
for each m3 of MW processed. Hence, FeCN was added to the waste to precipitate the Cs-137. The
sludge from this process was returned to the tanks and the supernatant was placed in cribs. These tanks
also contain remnants due to incomplete sluicing (ranging from 15 to 20 volume percent of the total MW)
of original BP wastes as heels, and these are suspected to be mainly a hard uranium carbonate phase.

The REDOX process began in January 1952 at the S or REDOX plant and is based on the
extraction of Pu and U from an aqueous aluminum nitrate solution into methyl isobutyl ketone, also
known as hexone. The process also generated cladding wastes, both from Al-clad and Zr-clad fuels. The
wastes from the REDOX plant went primarily to the S and SX farms.

The PUREX process started as a pilot plant in the Hot Semiworks (C plant) and became a
production process in January 1956 in the PUREX or A plant. After cladding and fuel dissolution, the
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2-3



aqueous plutonium and uranium were complexed in a nitric acid solution and extracted into a TBP,
normal paraffinic hydrocarbon (kerosene) organic phase. From 1959 to 1961, the PUREX wastes were
sent to the A and AX tank farms. From 1962 forward, the strontium semiworks started processing the
PUREX wastes to remove Sr, which was producing sufficient decay heat to cause boiling in the tanks.
From 1968 forward, the PUREX wastes were sent to the B plant for Sr removal. The waste from this
plant was then directed to the B and BL tank farms. The B plant was also used to extract Cs from a
variety of other tanks.

2.2.2 Tank Farms and Tanks

Radioactive waste at the Hanford site originates from four sources: (i) tank waste, (ii) Cs and
Sr capsules, (iii) inactive Miscellaneous Underground Storage Tanks (MUSTs), and (iv) anticipated future
tank additions. The disposition of the Cs and Sr capsules has not been decided at present (U.S.
Department of Energy, 1996a) and, hence, will not be part of the initial TWRS effort. At present, the
Cs and Sr are encapsulated in double-walled containers as chloride and fluoride salts, respectively, and
stored in pool cells in the Waste Encapsulation and Storage Facility (WESF). Approximately 99 percent
of the total waste volume and 70 percent of the radiological activity at the Hanford site originates from
the tank wastes. As mentioned previously, the tank farms were constructed in conjunction with the start-
up of various processes. A history of the construction of tank farms and their locations are shown in
Table 2-1.

2.2.3 Solidification Technologies

The history of various solidification processes at Hanford and other DOE sites has been
described by McElroy and Platt (1996). Early solidification experiments were carried out in the
321 building using spray calcination to convert waste to a glass/ceramic waste form. In 1965, the Waste
Solidification Engineering Prototypes program was initiated by Pacific Northwest National Laboratories
(PNNL) in the 324 building. In the following 5 yr, over 50 MCi were processed. Waste feed from the
Hanford 200 areas B plant was converted to various waste forms.

2.3 SITE DESCRIPTION

The Hanford Reservation occupies approximately 1,450 km2 in the Pasco Basin of the Columbia
Plateau of south-central Washington State. The Columbia River flows through the northern and eastern
parts of the site and forms the southeastern boundary. The Yakima River is south of the reservation and
flows to the east into the Columbia River in the city of Richland, which is immediately south of the
southeast corner of the Hanford site. Most of the site is undeveloped land occupied by shrubs and
grasslands. In the rain shadow of the Cascade Range, the climate at Hanford is semiarid (average of about
17 cm of rain per year). The weather is cold (on an average about 25 d during a year below 0 0C) in the
winter and hot (on an average 51 d during a year over 32 'C) in the summer.

The Columbia Plateau is a large physiographic province of southeastern Washington,
northeastern Oregon, and west-central Idaho. This province is generally underlain by thick sequences of
the Miocene Columbia River Basalts (CRBs). Basalt flows tens of meters thick individually cover areas
of thousands of square kilometers and are stacked up to several kilometers thick. The Pasco Basin is an
area of limited topographic relief bounded by a monocline on the east and anticlinal ridges elsewhere.
The elevation of the Hanford site ranges from 120 m above sea level at the Columbia River at the south
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Table 2-1. History of construction of tanks, associated tank farms, location, and capacity. Also
indicated are the steel specification for the tank walls. The double-shell tanks are annealed to
minimize stress corrosion cracking.

)4LI

Number Number Tank J Steel Capacity,
Year _]of SST of DST Farm Spec. Area m (gal.)

1944 4 B A283,C 200E 208 (55000)

1944 4 C A283,C 200E 208 (55000)

1944 4 T A283,C 200W 208 (55000)

1944 4 U A283,C 200W 208 (55000)

1944 12 B A283,C 200E 2006 (530000)

1944 12 C A283,C 200E 2006 (530000)

1944 12 T A283,C 200W 2006 (530000)

1944 12 U A283,C 200W 2006 (530000)

1947 12 BX A283,C 200E 2006 (530000)

1948 18 TX A283,C 200W 2839 (750000)

1949 12 BY A283,C 200E 2839 (750000)

1951 12 S A283,C 200W 2839 (750000)

1952 6 TY A283,C 200W 2839 (750000)

1954 15 SX A283, C 200W 3785 (1000000)

1955 6 A A283,C 200E 3785 (1000000)

1964 4 AX A201,C 200E 3785(1000000)

1970 2 AY A515-60 200E 3785 (1000000)

1981 7 AN A516-60 200E 3785 (1000000)

1986 8 AP A516-60 200E 3785 (1000000)

1979 6 AW A516-60 200E 3785 (1000000)

1977 2 AZ A515-60 200E 3785 (1000000)

1978 3 SY A516-60 200W 3785 (1000000)
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end of the site to approximately 230 m in the central and northwestern part. Waste tank farms are located
on the flat Central Plateau in the central part of the Hanford site.

The CRBs at Hanford are over 3 km thick. River deposits consisting of gravel, sand, and silt
are interbedded between some of the deposits and are called the Ellensburg Formation. These rocks are
gently folded at Hanford, and the waste tank farms are located between the Gable Mountain anticline on
the north and the Cold Creek syncline on the south. These geologic structures have important controls
on topography, suprabasalt sedimentation, and flow of groundwater and surface water.

Suprabasalt sediments up to 230 m thick at Hanford include the Ringold and overlying Hanford
Formations which are separated by an erosional unconformity over most of the site and by aeolian silt
of the Palouse Formation in the western part of the site. The Ringold Formation consists of river and lake
deposits composed of sand, silt, gravel, and clay. Ringold sedimentary rocks are generally well sorted
and semiconsolidated. The upper unit of the Ringold Formation consists of discontinuous, relatively
impermeable fine sand, silt, and clay. A band of this rock type located between the waste tank farms and
the Columbia River reduces the hydraulic connection between the area of the tank farms and the river.

The Hanford Formation, which is exposed at the ground surface over most of the Hanford
Reservation, is composed of unconsolidated sand, gravel, boulders, and silt deposited by floodwaters of
the Columbia River. This formation is about 20 to 30 m thick in the vicinity of the waste tank farms.
Over much of the surface at the reservation, the Hanford Formation consists of reworked sand dunes.
This formation is heterogeneous but predominantly coarse grained. Hydraulic conductivity of the Hanford
Formation is generally higher than that of the Ringold Formation and ranges from less than 0.2 cm/sec
to greater than 7.0 cm/sec. Waste tanks are located in the Hanford Formation.

Groundwater flow in the unconfined aquifer under natural conditions is from west to east in the
central part of the Hanford Reservation. Prior to operations at Hanford, the water table was about 100 m
below the ground surface in the present vicinity of the waste tank farms in the Ringold Formation or near
its contact with the Hanford Formation. Water discharge from Hanford operations elevated the water table
and modified groundwater chemistry, particularly in the vicinity of the 200 West area. Near-surface
hydrologic and hydrochemical conditions are transient, depending strongly on human activities as well
as weather.

Historical and potential natural hazards at the Hanford site include flooding, catastrophic
flooding, and volcanic ash deposition. Seismicity in the area is low. Cold Creek flows intermittently
through the site west and east of the area of the tank farms. Unusual flooding of Cold Creek due to
intense rainfall could affect the TWRS operations area. Flow in the Columbia River is presently
controlled by numerous dams above and below Hanford. During the Pleistocene, however, repeated
failures of glacial dams released huge volumes of water into the Columbia Plateau and created floods at
Hanford hundreds of meters deep. The Cascade Range to the west of Hanford has active volcanoes. Ash
from the 1980 eruption of Mount St. Helens fell at Hanford. A major eruption of a Cascade volcano
could potentially deposit centimeters of ash at Hanford.

The meteorological conditions at the Hanford site are affected by the rain shadow effect of the
Cascade Mountains. Based on data from 1982 through 1993, prevailing winds are from west-northwest
and northwest in all months of the year. Monthly average wind speeds range from an average of 10 km/h
in December to 15 km/h in June (U.S. Department of Energy, 1996a). The most prevalent wind speed
class, 6 to 11 km/h, occurs about 36 percent of the time. Peak gusts occur from south-southwest,
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southwest, and west-southwest all year. Based on data from 1961 through 1990, the average temperatures
ranged from - 1 to 24.6 'C, with a yearly average of 11 C. The annual average relative humidity, based
on data from 1950 through 1983, was 54.5 percent, with the summer months being the driest
(33.3 percent) and the winter months being the wettest (80.2 percent). Precipitation averages about 17 cm
per year, with the driest month in summer averaging 0.5 cm per month. The wettest month in winter
averages 2.5 cm per month.

Severe wind conditions are experienced on an average of about 10 times a year, about
80 percent of them occurring during May through August. Tornadoes are infrequent. There have been
no reported incidents of violent tornadoes in the region surrounding Hanford during the years 1945
through 1980. The annual probability of a tornado striking the region has been estimated to be 2.7 x 10-5
to 3.7 x 10-5 (Markee et al., 1974).

2.4 LOCATION OF FACILITIES

An overall map of the site is shown in Figure 2-3, indicating the location of the 200 East and
West areas. The locations of various tank farms in the 200 areas are shown in Figure 2-4. The inactive
MUSTs are indicated in Figure 2-5. As shown in Table 2-1, the single-shell tanks (SSTs) were
constructed from an older grade of steel. Radioactive wastes leaked from these tanks due to stress
corrosion cracking (SCC) of steel. The SCC has been found to be exacerbated by the presence of residual
stresses due to welding operations. Hence, in the newer tanks, a lower carbon grade of steel was used
and the welds were stress relieved after fabrication. The double-wall construction also permitted
monitoring of leaks from the inner wall. Thus far, none of the 28 double-shell tanks (DSTs) have leaked.
Schematic cross-sections of the various tank configurations are shown in Figure 2-6. The status of
characterization of all the tanks in the various tank farms is indicated in Figure 2-7 (Hanlon, 1996).

In Figure 2-7, each tank farm is represented by a schematic configuration of that tank farm. The
SSTs and the DSTs were briefly described previously in Table 2-1. The present watch list tanks are
indicated by a box around the tank. The details of the watch lists are given in Hanlon (1996). The number
at the top within each circle represents the tank number, while the bottom number in parenthesis indicates
a weighted prioritization number given to all tanks. The higher the number, the greater the priority to
sample and analyze that particular tank. If a number in parenthesis is underlined, that particular tank is
one of the characterization basis tanks. The characterization basis tanks are of principal interest to the
tank waste characterization program. As indicated in Figure 2-7, the shading in the circle represents the
degree to which sampling and analyses have been completed. The triangles around the tank circles
provide more information on the status and needs for characterization of partially characterized tanks.

In the phased alternative, which is the preferred alternative for TWRS in the DOE EIS (U.S.
Department of Energy, 1996a), readily retrievable, well characterized waste from the DSTs would be
processed in two demonstration-scale plants. One would process the liquid waste into low-activity waste
(LAW), and the other process would produce both LAW and high-level waste (HLW). The LAW would
be retrieved using existing transfer facilities in the DSTs. A possible lay out of the phased implementation
facility is shown in Figure 2-8 (U.S. Department of Energy, 1996a). Waste is proposed to be retrieved
initially from the DSTs in the AP tank farm (the most recently constructed DST) and transferred to the
solidification facilities using pipelines that connect them directly. The DST wastes may include SST
saltwell wastes that will be transferred to the DSTs. Saltwell wastes are wastes retrieved by drilling a hole
into the salt cake (evaporated salt layer), placing a cylindrical screen, and jet pumping the interstitial
water held in the salt cake.

2-7
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2.5 ONGOING ACTIVITIES

A list of ongoing activities at the Hanford site pertaining to the TWRS is shown in Table 2-2
(U.S. Department of Energy, 1996b). The table also identifies potential areas of interest for NRC that
will be addressed by a review of these activities. Some of these activities are described in greater detail
in this section. The details pertinent to other activities in Table 2-2 may be found in the TWRS EIS (U.S.
Department of Energy, 1996b,c).

2.5.1 Vadose Zone Characterization

Vadose zone characterization was initiated in 1995 (U.S. Department of Energy, 1996c) to
provide baseline data on soil contamination around the SSTs, with a particular focus on the SX tank farm.
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Table 2-2. Ongoing and planned programs related to the Hanford tank waste remediation system

Program I Description Potential Areas of Interest for NRC

Vadose Zone Characterization Initiated in April 1995 to provide baseline data on potential Baseline risk evaluation, groundwater
contamination distribution beneath SST (SX tank farm) contamination due to transfer pipe leaks

Waste Characterization Initiated to better define the tank contents through analyses of Safety issues with respect to waste mixing
l_________________________ samples and feed quality before solidification

Watch-List Tanks Establish operating parameters and develop mitigating Consequence criteria development, risk
measures evaluation during TWRS operation

Unreviewed Safety Questions Review of known or suspected conditions that fall outside the Consequence criteria development
authorization bases; Need to be completed by September 1998

Continued Operation of Tank Monitoring of liquid levels, corrosion, drywell monitoring, Radiological releases from various TWRS
Farms calculating operational waste volumes, waste minimization, operations such as retrieval, evaporation,

isolating and removal of pumpable liquids from SST, operation and from the heels in the
of 242-A evaporator, and treatment of evaporator effluents tanks-consequence criteria development

Cross-Transfer Piping Construction of a safe, regulatory-compliant cross-transfer Plugging can lead to criticality, pipe leaks
piping to replace existing lines between 200 East and 200 West to radionuclide release-consequence

criteria development

Tank Farm Upgrades Instrumentation for automatic tank data gathering, improved Radionuclide release from improperly
tank ventilation systems, increased electrical power, and designed ventilation or transfer piping

l_________________________ upgraded tank waste transfer facility within tank farms

Initial Tank Retrieval System Consolidation of compatible wastes in the DST to increase Radionuclide release from transfer piping,
room in existing DST for waste from SSTs chemical compatibility of wastes

Cs and Sr Capsules Currently listed as waste by-product, however, needs Classification of wastes and determining
consultation with NRC on final classification of wastes treatment options

Hanford Tank Initiative Obtain information with respect to tank closure; Determine Determination of potential hazards from
residual waste volumes after retrieval, sampling of residuals, residuals and closure operations
and waste contamination around tanks



The characterization consists of gamma spectroscopy in the dry wells beneath SX tanks. Ten of the fifteen
tanks in the SX farm are assumed or verified to be leaking, with the most abundant radionuclide detected
being Cs-137 at depths up to 38 m (125 ft). Other radionuclides detected include Co-60, Eu-152, and
Eu-154. These surveys do not address site contamination from the LAWs sent to the cribs but do provide
some idea of the transport mechanisms resulting in groundwater contamination. In terms of potential
interest to the NRC regulatory development, such information is essential, for example, in estimating
potential hazards due to pipe leakage.

2.5.2 Watch-List Tanks

As shown in Figure 2-7, several tanks are in the watch-list tanks belonging to four categories:
(i) flammable gas [Hanlon (1996) reports that a total of 56 tanks are on the flammable gas list],
(ii) ferrocyanide (14 tanks), (iii) high organic (20 tanks), and (iv) high heat (1 tank). Knowledge of
current actions in this program is necessary to determine the effect of various TWRS design decisions
on consequences, including selection of tanks for mixing prior to solidification.

2.5.3 Unreviewed Safety Questions

The unreviewed safety questions program aims to identify known or suspected operating
conditions outside known safe limits. These limits form the authorization bases for continued operation
of the tank farms. Some of the watch-list tanks were under this category until the safety issues associated
with their operation were identified and they were placed under a specific watch-list category. Criticality
with respect to the tank contents was originally an unreviewed safety question, but the criticality issue
was closed in 1994. Currently, there are no tanks in the criticality watch list. However, criticality during
tank waste retrieval will be addressed on a tank-by-tank basis during remediation.

2.5.4 Continued Operation of Tank Farms

In addition to routine operations, such as maintenance of facilities and equipment, a number of
safety management activities are being conducted. Among these activities, those that may impact the NRC
review of TWRS activities include: (i) combining compatible tank waste types through existing cross-
transfer piping in order to provide tank space and address safety issues, (ii) screening and characterizing
waste on a tank-by-tank basis for remedial actions, (iii) isolating and removing pumpable liquids from
SSTs, and (iv) operating the 242-A evaporator to concentrate wastes and remove contaminants from
residual liquids. These activities are not likely to fall within the Phase I remediation program but may
be important in hazard analyses related to Phase II activities.

2.5.5 Cross-Transfer Piping

Since the solidification plants are planned to be constructed in the 200 East area, wastes have
to be transported from 200 West to 200 East. The existing cross-transfer piping is nearing the end of the
40-yr design life. Currently, four of the existing six lines are out of service due to plugging, and the two
remaining lines do not meet engineering requirements such as double containment and leakage detection.
Hence, the construction of regulatory-compliant cross-transfer piping has begun and is expected to be
operational by 1998. The causes of plugging may be various, including fluid flow, thermal, and chemical.
Additional information on the causes of plugging and the nature of precipitates in these pipes will benefit
future safety analyses of existing and newly constructed cross-transfer piping systems.
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2.6 Site Contamination

The Hanford site occupies about 1,450 kM2, 6 percent of which is actively used. The soil
contaminants that have been detected consistently are Co-60, Sr-90, Cs-137, Pu-239, Pu-240, and U.
Radiological surveys of surface and subsurface contamination have revealed contamination levels
exceeding specified levels in some areas. A total of 2,800 hectares of surface contamination and
980 hectares of subsurface contamination have been marked as radiologically controlled areas (U.S.
Department of Energy, 1996d). Ninety percent of the area marked as surface contamination and about
81 percent of the area marked as subsurface contamination are located in the 200 areas. However, from
1993 to 1994, the areas marked as contaminated have decreased by about 49 hectares site wide and
35 hectares in the 200 areas due to facility shutdowns and improved management practices (U.S.
Department of Energy, 1996d).

Contaminants in the vadose zone under the 200 areas have been associated with cribs; drains;
septic tanks; ponds, such as the B and U-pond; and leaks from SSTs. Most Hanford environmental
investigations have focused on the groundwater contamination. The vadose zone contaminants inferred
from the groundwater contamination include radioactive materials (transuranic isotopes, uranium isotopes,
and fission products) and nonradioactive materials (inorganics such as nitrates, volatile and semivolatile
organics, and metals). A list of potential contaminants is provided in U.S. Department of Energy (1996d).

In terms of groundwater contamination, distribution of tritium in the unconfined aquifer beneath
the vadose zone has been mapped in many of the areas around the Hanford site (U.S. Department of
Energy, 1996d). Levels of tritium above the drinking water standard of 20,000 pico curie/liter (pCi/L)
have been found in the unconfined aquifer in the 200 areas. The elevated levels in the 200 West area
appear to originate from the REDOX, U, and T plants. Elevated levels of nitrate, above the drinking
water standard of 100 mg/L, have been found in only a small area in the 200 West tank farms,
originating from the TX and TY tank farms, and the T and U plants. Elevated levels of 1-129 above the
drinking water standard of 1 pCi/L have been found in the 200 West area near the REDOX and U plants.
In the 200 West area, contaminant plumes in the groundwater include those for Tc-99, U, NO3 -, CCd4,
chloroform, trichloroethylene, 1-129, tritium, As, Cr, and F-. Plumes of Tc-99, U, and 1-129 are
associated with the U plant area. The 1-129 plume is especially widespread in the 200 East area, arising
out of the B and PUREX plants and associated operations. In all, about 13 contaminant plumes have been
mapped beneath the 200 East area, including plumes of As, Cr, CN-, NO3 , tritium, Co-60, Sr-90,
Tc-99, 1-129, Cs-137, Pu-239, and Pu-240. It must be noted that several standards exist to judge the level
of contamination of site ponds, including the DOE Derived Concentration Guides (U.S. Department of
Energy, 1993), the Federal and Washington State drinking water standards, and the U.S. Environmental
Protection Agency (EPA) proposed Hanford site-specific drinking water standards (U.S. Department of
Energy, 1996d). Groundwater use is restricted at the Hanford site to emergency purposes such as
emergency cooling water.
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