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conventional composting).

PROJECT BACKGROUND

TEAD is located in Tooele, Utah, 35
miles southwest of Salt Lake City. It
consists of two separate areas, the
North Area and the South Area. The
North Area covers about 25,000 acres in
Tooele Valley south and west of Tooele.
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DARAMEND® TECHNOLOGY OVERVIEW

DARAMEND materials combine controlled-release carbo  n and microscale reduced iron
In one product. It is a patented technology (U.S. P atent No. 5,618,427) that significantly
accelerate destruction of targeted compounds. The technology has been successfully
applied at a number of Department of Defense sites to treat soil and sediment
Impacted by organic explosives:

U.S. Army’s Raritan Arsenal - Edison, NJ
U.S. Naval Weapons Station -Yorktown, VA
lowa Army Ammunition Plant - Burlington, IA
Joliet Army Ammunition Plant - Joliet, IL
Tooele Army Depot, Tooele, UT

DARAMEND® treatment mechanisms:
Biological fermentation of the carbon results in:
- A release of volatile fatty acids and nutrients
- Oxygen consumption (lowered Eh)
Z\V/| supports:
- Direct chemical reduction of a number of chlorinat
- Chemical oxygen scavenging (lowered Eh)
Enhanced thermodynamic destruction by the low redox

DARAMEND Dosing at Tooele
ed organics

conditions created.

FIELD WORKS

For the pilot treatment, ~ 7 cubic yards of soil we  re treated it test cells in a small greenhouse. Smal |
guantities of DARAMEND (0.5 to 1 wt%) were added at the start of each treatment cycle. Treatment
cycles consisted of a 7-10 day cycled anaerobic/aer obic process, which Is typical for organic
explosives treatment with DARAMEND.

For the full-scale treatment, soil was treated in|  arge batches (about 3,000 cubic yards each) inala rge
sprung structure. In order to reduce fullscale trea tment time and associated labor & equipment costs,
DARAMEND was added in a single dose of 3.5 wt% to s oil mass upon initiating treatment of each
batch, rather than through small additions at the s tart of each treatment cycle. Although only a sing| e
dose of DARAMEND was added, additional treatment cy  cles were conducted until remedial goals were
met. Given the arid soils and limited water supply, It took approximately one week to add sufficient
water to the soll to achieve the targeted moisture content of ~90%. Full-scale treatment cycles varied

In length from 7-10 days up to 3 weeks, depending |  argely on the timing of analytical results. As only a
single dose of DARAMEND was added at full scale, ad ditional soil treatment cycles consisted of
mixing/tilling and irrigating as needed.

As native soil microorganisms consume DARAMEND orga nic amendment particles, oxygen
oxygen consumption, the powdered zero-valent
synergistic combination of oxygen consumption
low as -600 mV, which greatly benefits reductive
products of anaerobic microbial activity may
nic nitrogenous energetic compounds proceeds.

ed through sequential anaerobic and aerobic

consumption is stimulated. In addition to microbial
Iron serves as a chemical scavenger of oxygen. This
allows consistent attainment of redox potentials as
processes. During very strong reducing conditions,
reduce the rate at which the biodegradation of orga
To manage this potential problem soil is often cycl
phases of treatment.
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RESULTS

The pilot scale treatments were initiated early in the season, and were initially inhibited
by cool temperatures and dry soil conditions. With Adventus’ assistance, MWH and
their contractor, Plexus Scientific, were able to identify and adjust key treatment
parameters accordingly and obtain favorable results.

The full-scale treatment proceeded at remarkably high rates per treatment cycle. This
may be afttributed to the long duration required for water additions and the unusually
long treatment cycle times. Regardless of the reasons, these results provided for very
favorable economics for MWH, Plexus, and more importantly, their client, the US Army
Corps of Engineers.

DARAMEND INFLUENCE ON TNT AND RDX
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DARAMEND VERSUS COMPOSTING

DARAMEND treatment is faster, better and more cost
conventional composting.
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Initial treatability and feasibility analyses concl
composting would be the most cost-effective alterna
utilizing organic amendments at a rate of 70 weight
compost mass, and treating in seven batches over th
time. However, a combination of factors resulted In an increase Iin projected
costs. A considerable rise in fuel and shipping cos ts, a long haul distance to the
site from agricultural areas, and the need for rela tively large quantities of
compostable organic materials combined to make the originally-preferred
alternative economically unfavorable.

As a consegquence of changes iIn project economics, P lexus Scientific
recommended use of DARAMEND® as an alternate form of treatment to reduce
costs and make it possible for the project to be co mpleted within budget. MWH
and the Army Corps accepted this alternative follow Ing the completion of pilot-

scale soll treatment that met the site remediation goals.

DARAMEND was highly effective in the treatment of T  NT and

RDX In soll, providing a safe, effective, reliable and more
economical alternative to conventional composting.

Moreover, at a material cost of $62/yd3, the DARAME ND
approach provided great economic value to the clien ts,



