Barriers Slowing the Spread of Contamination

Each year, Ecology and the U.S. Dept. of Energy meet to discuss interim
measures for protecting the environment until cleanup is complete at
Hanford. The implementation of interim barriers over tank farms is a result of
those meetings.

Until the waste is retrieved from the single-shell tanks (SSTs) and the tanks
are officially closed, soil contaminants will continue to move toward ground-
water, driven by natural precipitation and infiltration. As the current schedule
for SST retrieval extends over the next few decades, interim barriers were
constructed over two tank farms, T and TY farms.

The barriers collect and drain any precipitation away from the tank farms and
into adjoining uncontaminated areas (T interim barrier) or into an evapotrans-
piration pond (TY interim barrier).

These interim barriers are being monitored to determine their performance in
the shallow vadose zone. The vadose zone is the area between the ground
surface and the water table.

While these barriers do not stop continued transport of contaminants in the
deep vadose zone, interim barriers reduce the volume of water available to
further spread contaminants.

Continued p. 2 - see Barriers

What’s in the Toolbox for Retrieval?

The 2010 Consent Decree declared that waste retrieval be completed for
the remaining 10 C-Farm single-shell tanks (SSTs) by September 2014. The
U.S. Dept. of Energy (USDOE) Office of River Protection (ORP) knows it

will take some good planning, efficient retrieval tools, and timely implemen-
tation to reach that deadline. Some tools are simple, others intricate and
complicated.

In some tanks, the top layer of waste is similar to chunky or dried mud. In
other tanks, the top layer is a dissolvable solid, like an animal salt lick block.
Continued p. 3 - see Toolbox
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Barriers continued from p. 1

Extensive soil sampling and monitoring
well data in the Hanford tank farms shows : v @27 i
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vadose zone.

Ecology doesn’t think the volume of con-
taminants believed to have leaked from
the SSTs, or spilled throughout years of
tank farm operations, is big enough to
infiltrate through the entire vadose zone
to groundwater. That’s a depth more than
200 feet below the tanks! But we be-

lieve water added to the soil from natural
precipitation, and both planned and un-
planned releases of water, has contributed
significantly to driving released contami-
nants to groundwater.

T Farm Fence

A Tri-Party Agreement change package
to Milestone M-45-98-03 was signed in
March 2001. Three new milestones were added: M-45-56, M-45-57 and M-45-59. They addressed interim
and corrective measures that would minimize the addition of liquid that could drive existing soil contamina-
tion to groundwater.

One objective was to reduce the volume of unplanned releases of liquids to the soil. Historically, unplanned
releases of water to soil around tank farms have included:

1. Flooding of the tank farms from rapid runoff and infiltration of snowmelt (usually as a result of
Chinook winds).

Acute and chronic leaks from water distribution lines in and around tank farms.

Testing of fire hydrants by turning them on and allowing discharge to soil.

Washing contaminants into the soil to reduce hazards to workers.

Hydro-excavation (digging with a high-pressure water stream).

Dust control.

ok wn

A two-stage approach was adopted to correct the first two:

1. Construct a system of berms and gutters surrounding each tank farm to divert runoff from the tank
farms.

2. Test all water distribution pipelines in and around the tank farms. Those in need of repair were
remediated; those no longer needed were cut and capped to prevent further releases of water.
Most, if not all, of these pipelines were well past their design life.

The last four drivers were stopped by adopting procedures prohibiting the activities.

These interim measures were completed in 2001 and 2002. Interim barriers are being considered in the
near future at the SX, BX and BY tank farms.

The interim barriers are not the final remediation of these tank farms and will not affect permanent correc-
tive measures that will be implemented when the tank farms are closed.
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Toolbox, continued from p.1

Both types of waste can be broken apart and dislodged from the tank
with water and pressure, like being doused with a fire hose. The “fire
hose” process is called modified sluicing and uses high-pressure wa-
ter jets placed through risers into the tank. The water breaks up and
moves the waste toward a pump. Modified sluicing uses liquid waste
recycled from double-shell tanks. This reuse of liquid reduces the
overall retrieved waste volume. Also, an enhanced modified sluicing
method was recently developed. With this new improvement, the jets
are lowered very close to the waste surface to break up the waste
particles with more force.

If the waste becomes difficult to break up, it may take a larger tool
to aid in waste removal. The FOLDTRACK tractor has been suc-
cessfully used in the SSTs and is ready for further deployment. The
FOLDTRACK is a remotely-operated, track-mounted system that
uses a wide blade to move waste from the bottom of the tank to a
central pump. The front of this equipment is fitted with two water jet-
ting systems to help move waste. The equipment can actually fold
open after being lowered through a 12” diameter riser making it con-
venient to position in the SSTs. Operators direct the tractor’s move-
ment remotely, from a trailer outside of the tank farm. Controlled
movement of the FOLDTRACK allows the operators to direct waste
out of the reach of modified sluicing jets to the central pump.

In some tank waste removal operations, a larger but “gentler” tool is
necessary to reach, break up and move the waste out of the tank.
This tool is called the Mobile Arm Retrieval System (MARS). The
MARS can be used in tanks that are suspected to have leaked or
have questionable integrity. The complete system includes a robotic
arm, a central pump and ancillary equipment to transfer the tank
waste. The arm has a wide range of motion and a telescoping ca-
pability to reach all parts of the tank. It uses small volumes of high
pressure liquids to move and break up the waste. One MARS unit will
be designed with a vacuum at the end of the arm to assist in waste
removal.

Chemical dissolution will be another retrieval tool to remove waste
from the SSTs. This process consists of many steps, including wash-
ing the waste with water, adding chemicals like sodium hydroxide,
soaking and pumping. The exact sequence and timing of the indi-
vidual dissolution processes is commonly determined from laboratory
testing with an actual waste sample.

Modified sluicing was successfully used in tank C-103. Waste was
retrieved to less than one inch (depth) of waste. Enhanced sluicers
with the extendable arm will be placed in at least three tanks. Itis
expected that the waste in these three tanks is hard and cemented
and will benefit from the ability of the sluicing arms to reach close

Toolbox, continued on p.4
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Toolbox, continued from p. 3

and break up the waste. If the sluicers do not remove waste to less than 360 cubic feet of waste remain-
ing, then the Consent Decree requires a second technology be used to remove more waste.

MARS is currently working in C-107 and is expected to remove waste to less than 360 cubic feet with all
the tools incorporated into it. The direct water pressure and a large backstop can both be used to move
more waste toward the pump than any other retrieval tools used to date.

Retrieval plans vary from tank to tank; however, waste retrieval is expected to be completed in C-Farm
tanks by 2014. The current plan is to use the tools in the graphic above. The waste in the SSTs will be re-
moved in the most efficient manner and with the best retrieval tools. The toolbox of retrieval technologies
is fairly full. We have high expectations that waste retrieval will be completed by 2014. Do you?

Visit our Facebook page to share your thoughts on Hanford cleanup and tank closure:
www.facebook.com/HanfordEducation

Special accommodations: P DEPARTMENT OF

please call 509-372-7950. Persons with hearing loss,
call 711 for Washington Relay Service.
Persons with speech disability, call 877-833-6341.

If you need this publication in an alternative format, -ﬁ ECO LO GY
=

State of Washington
Nuclear Waste Program

hanford@ecy.wa.gov * 800-321-2008



mailto:hanford@ecy.wa.gov
http://www.ecy.wa.gov/programs/nwp/index.html
www.facebook.com/HanfordEducation

