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trichloroethylene and chloroform. The aim
of the IRM is to remove mass of these
compounds from the aquifer system as early
in the remediation process as possible. The
groundwater contamination outside of the
area addressed by this IRM would continue
to be addressed by institutional controls
(i.e., monitoring and groundwater use
restrictions) until the development of the
final remedy selection which will address all
risks at this OU.

The IRM proposed here are consistent with
the AAMS in that they will initiate interim
actions to reduce the human health and
environmental risks associated with carbon
tetrachloride, chloroform, and trichloro-
ethylene groundwater contamination.
Consistent with the AAMS, this IRM
proposed plan implements a bias for action
rather than continued analysis.

The IRM activities proposed for 200-ZP-1
would consist of three main elements;

(1) pilot-scale testing, (2) field
characterization activities, and (3) full-scale
interim remediation. Pilot-scale testing
would evaluate and identify appropriate
treatment systems for groundwater in the
200-ZP-1 OU. Field characterization would
consist of activities (e.g., groundwater
sampling and analyses, well construction, and
in-situ testing) to provide information to
support the interim remedial design. Interim
remediation would consist of extracting and
treating groundwater and possibly using other
technologies (e.g., in-situ sparging).
Information gathered during the interim
remediation would be used to further refine
IRM activities.

This IRM proposed plan fulfills the
requirements of CERCLA Section 117(a) and
will support the preparation of an Interim
Record of Decision (IROD). The IROD
would be written and issued by the EPA and
Ecology. The IROD would incorporate any
changes to the selected IRM actions resulting

from public comment on the IRM proposed
plan.

In addition to presenting the preferred
alternative (pages 6 through 10) this proposed
plan also provides background on the project,
including:

¢ a description of the location (page 3)

* a synopsis of studies conducted to date
(page 3)

¢ a summary of risks to human health
and the environment (page 7)

® a s —ary of all alternatives being
considered, along with an evaluation of
those alternatives (page 7)

¢ opportunities for public participation in
selecting the IRM (page 2)

¢ a glossary that defines most of the
acronyms and technical terms contained
in this proposed plan (page 15)

How You CAN PARTICIPATE

You are encouraged to comment on this plan
during the public comment period which will
be held from __ to . Written
comments may be submitted anytime during
the comment period. Please direct written
comments or requests for more information
to:

Dennis Faulk

U.S. Environmental Protection Agency
712 Swift Blvd., Suite 5

Richland, Washington 99352

~or call (509) 376-8631 between 7:00 am
and 4:30 pm Pacific Time, Monday
through Friday, except holidays.
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You are encouraged to attend an

informational public meeting which will be

held on ---——---- at the -. Written and

verbal comments will be accepted at the
ieting.

The agencies will present their response to all
comments received during the comment
period in a Responsiveness Summary. After
considering all comments, the DOE and
EPA, in consultation with Ecology, will
make a decision on the action for the
200-ZP-1 OU. This decision will become a
part of the IROD for the site. The

Respor s & mary is part of the IROD
and will be available for public review at the
Administrative Record locations listed above

(pay 1.

LOCATION AND HISTORY

The Hanford Site is located north and
northwest of the confluence of the Yakima
and Columbia Rivers in southeastern
Washington state, and covers approximately
1,450 km? (560 mi®). The Hanford Site was
established in 19 ._ to produce plutonium for
nuclear weapons using nuclear reactors and
chemical processing plants. The Hanford
Site is no longer a weapons production
facility, and operations are now focused on
environmental restoration.

The 200 West Area is an operational area of
approximately 8.3 km® (3.2 mi?) near the
middle of the Hanford Site (Figure 1).
Operations in the 200 West Area related
mainly to processing spent nuclear fuel.

t nuclear fuel was processed in four
main areas of the 200 West Area: U Plant,
where uranium recovery operations took
place; Z Plant, where plutonium separation

d recovery operations took place; and S
and T Plants, where processing to separate
uranium and plutonium from irradiated fuel
rods took place.

The 200-ZP-1 OU is located in the 200 West
Area and generally consists of contaminated
groundwater and saturated soils beneath the
Z Plant and T Plant areas. Although the
200-ZP-1 OU extends beyond the boundaries
of the 200 West Area, the area addressed by
this IRM proposed plan is within the

200 West Area boundaries (Figure 2).

Groundwater in the 200 West Area, as
described in Section 3.0 of the AAMS
Report, generally flows from west to east in
an unconfined aquifer which lies about 200
feet below ground rface. In the vicinity of
the 200-ZP-1 OU there is a groundwater
mound which causes groundwater to flow to
the north-northeast. The aquifer system is
monitored on a regular basis under various
environmental programs.

As stated earlier, this IRM addresses
groundwater contaminated with the highest
concentrations of carbon tetrachloride,
trichloroethylene, and chloroform. The three
chemicals are all chlgrinated synthetic volatile
organic compounds (VOCs) that tend to
persist in the natural environment. Because
of these sir "' "rities, they will respond
similarly to methods to remove them from
groundwater. The sources of these three
contaminants are discussed briefly below.

Carbon tetrachloride was used in mixtures
with other solvents to recover plutonium
from waste streams. With repeated use, the
carbon tetrachloride mixture lost its
effectiveness and was discharged to waste
management units in the 200-ZP-1 OU area.
Waste containing an estimated total of nearly
a ~ usand tons of carbon tetrachloride was
discharged to the ground ° iring the years
1949 through 1973. The maximum
concentration of carbon tetrachloride now
found in the groundwater in the 200-ZP-1
OU is approximately 7,000 ppb. This is
approximately 1,400 times the Maximum
Contaminant Level (MCL) of 5 ppb. The
approximate extent of the carbon
tetrachloride plume based on available
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Figure 1. Location of Hanford Site and 200 West Area.
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information is shown in Figure 2. The
carbon tetrachloride plume is the largest of
the three plumes.

Trichloroethylene (TCE) was also discharged
to waste management units. It does not
appear to have been included as a chemical
used in processing activities. However, TCE
is commonly used as a cleaning and
degreasing solvent. The extent of the TCE
plume is smaller than the carbon tetrachloride
plume. It is found in the groundwater at
concentrations up to about 25 ppb (Figure 2).

The chloroform plume may be associated
with the carbon tetrachloride plume since it is

ac di * ion product. Reportedly,
chloroform was r “di " rduring
processing activit is Its highest

concentration in groundwater is now
observed to be about 1,600 ppb (Figure 2).

ACTIVITIES LEADING TO THESE
INTERIM REMEDIAL MEASURES

The IRM activities in this IRM proposed plan
are based primarily on information from the
AAMS 1 the 200 West Area Carbon
Tetrachloride Expedited Respc  : Action
(ERA). These two programs have provided
sufficient information to begin IRM activities.
Additional information gained during pilot-
scale testing and characterization activities
will be used for remedial design.

The AAMS compiled and evaluated what is
known about the groundwater beneath the
200 West Area. The information provided in
the AAMS Report consists of detailed
information regarding contaminant sources,
background information, physical setting,
known and suspected contamination, and the
possible pathways that would allow exposure
to contaminants.

Based on known information and some
additional field work, the AAMS provided
recommendations for groundwater

contaminants/plumes to be addressed under
one of four paths. The four paths are ERAs,
IRMs, Limited Field Investigations (LFIs),
and Final Remedy Selection (FRS). Of these
four paths, the first two are meant to
accelerate cleanup through the use of interim
measures where enough information is known
to allow activities to begin. Addressing these
areas quickly also limits the potential spread
of contamination.

The AAMS Report provides most of the
information typically included in a Remedial
Investigation/Feasibility Study (RI/FS), with
the exception of treatability testing and a
baseline risk assessment. Treatability testing,
often performed « " r sites prior to the
final feasibility study, would be performed as
the pilc aletes” ;descril inthis] A/
proposed plan. Although a baseline risk
assessment has not yet been performed, a
qualitative risk assessment was performed as
part of the AAMS

An ongoing 200 West Area Carbon
Tetrachloride Expedited Response Action is
an ERA removing carbon tetrachloride from
the vadose zone in the 200 West Area. The
200 West Area Carbon Tetrachloride
Expedited Response Action has provided
additional information on the distribution of
carbon tetrachloride in the soil above the
groundwater in the 200-ZP-1 OU. Because
carbon tetrachloride in the vadose zone may
be a source for groundwater contamination,
information concerning its distribution is
helpful to this effort and will be considered.
The information from this ERA will be used
to help locate characterization and extraction
wells.

SCOPE AND ROLE OF
RESPONSE ACTION

This response action ° Iresses contaminated
groundwater found at the 200-ZP-1 OU. The
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An evaluation of treatment alternatives
specific to the 200-ZP-1 OU follows.

Treatment Alternatives

Four potentially suitable alternatives were
evaluated for remediation of the contaminated
groundwater within the 200-ZP-1 OU. These
alternatives are:

Alternative 1. No action, in which the
contaminants are allowed to migrate,
dissipate, and naturally decompose over time.

Alterns+*--~ 2. Physical barriers that would
restrict Tow of contaminated
groundwater; such barriers ¢ 17 ‘ude a
slurry-wall (a mud-filled trench that extends
deep into the ground), hydraulic barriers
(injecting clean water around the
contaminated water to form a wall of clean
water), | freeze barriers (freezing the
groundwater to form an ice wall)

Alternative 3. In-situ (or in-well) sparging,
consists of a downhole air stripper in a well
which removes VOCs from groundwater.
Air is bubbled through the well to vaporize
the contaminants. The stripped vapors are
then removed from the well with a vacuum
extraction system.

Alternative 4. Extraction and treatment of
the groundwater (referred to as "pump-and-
treat"); the water is pumped out and treated
using one of a number of possible water
treatment systems located above ground. The
treated water would then be discharged back
to the aquifer. :

Evaluation Against the Seven Criteria
The alternatives available for treating the
groundwater contamination at 200-ZP-1 must

be evaluated according to seven criteria:

1. Overall protection of human health and
the environment

2. Compliance with applicable or relevant
and appropriate requirements (ARARs)

3. Long term effectiveness and
performance

4. Reduction of toxicity, mobility, or
volume through treatment

5. Short-term effectiveness
6. Implementability
7. Cost

Two additional criteria are also used: state
and community  eptance. These criteria
willnotbea =~ >ss¢ = 7 ° ind the
public review the p ymmunity
acceptance will be determined in the
responsiveness summary that will be
developed as a result of public comments on
this proposed plan.

The 200-ZP-1 IRM is intended to reduce
existing risks with the knowledge that final
remedy selection is planned for a later date.
Therefore, the application of these criteria
necessarily focuses on near-term issues with
consideration of long-term clean-up plans.
For ey~ —ple, compliance with ARARs may
receive less emphasis at this point because of
the need to address the higher risk issues
first. The longer-term cleanup plan would
address ARARSs in detail.

A summary table showing these seven criteria
applied to the four alternatives is presented as
Table 1. A brief discussion of the highlights

of the evaluation is presented here.

OVERALL PROTECTION OF HUMAN
HEAT ™ AND THE "™ IRONMENT:
The no action alternative does not change the
overall protection of human health and the
environment, whereas the in-situ sparging
and pump-and-treat actually treat the
contaminants. The physical barriers
alternative slows the migration of contami-
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200-ZP-1 OU is one of two groundwater
Operable Units in the 200 West Area of the
Hanford Site.

Parts per Billion (ppb). The concentration

level ¢ one pound of contaminant in one
billion pounds of water, about half a foot
over a square mile.

Pilot-Scale ™ ‘ing. Testing of an
engineering system at a small but in-field size
to evaluate possible limitations on its ultimate
full-scale implementation.

Qualitative Risk Assessment. A less precise

methodology of comparing risks than the
baseline risk assessment.

16

Respons‘~~2ss Summary. The part of the
IROD which summarizes significant
comments received from the public and
provides the agencies an opportunity to
comment "on the record.”

Spent Nuclear Fuel. Spent nuclear fuel is
fuel that has been withdrawn from a nuclear
reactor following irradiation.

Treatment Systems. A combination of
various treatment equipment for cleaning-up
extracted groundv r. T may involve
some combination of a wide variety of
physical, chemical, or other techniques.
Vad  Zone. The ™ ‘ers of u " 1soil
which are above the water table.

Volatile Organic Comp~~-~ ‘VOCs).
Chemicals based on caroon wnich readily

evaporate (volatilize). This family includes
many commonly used solvents.

Waste M'\“nnnmnﬂ" TTenién MITRAT TN An
individuai 1ocanon wnere waswes were placed
such as trenches, ponds, or cribs.






