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complex world

CLEAR SOLUTIONS™"



SITE BACKGROUND

Volunteer Army Ammunition Plant is located Iin
Chattanooga, TN.

Built in 1941 to 1943 in support of World War |l effort, then
Korean and Vietnam conflicts; production ceased in 1977.
Facility was used primarily for the production and

storage of trinitrotoluene (TNT).

Residential, agricultural, and recreational areas surround
the facility.

Past operations impacted both soil and groundwater.
TNT and DNT concentrations in soils were as high as
100,000 milligram per kilogram (mg/kg)

Shallow solil impacted from 0O to 20 feet below ground
surface



TECHNOLOGY IMPLEMENTATION

CMS recommended excavation & stabilization.
Remedial goals required innovation.
Effective treatment of large quantity of soll
Cost and schedule constraints
Treatment approach was derived from
Previous experience.
Implemented in -house laboratory bench -scale

tests to evaluate chemical treatment using
both:

chemical oxidants (traditional); and
alkaline hydrolytic and catalytic agents (innovative).



CHEMICAL OXIDATION PROCESS

TNT and DNT are structurally composed of:
Carboncarbon bonds
Carbonnitrogen bonds
Carbonhydrogen bonds

Chemical oxidants destroy these bonds and
convert the TNT and DNT molecules to simpler
organic compounds (formate and acetate) and
Inorganic constituents (nitrate or nitrite, carbon
dioxide, and water)

Mechanisms 0 hydroxyl addition, proton
abstraction, electron transfer, or chemical
substitution



ALKALINE HYDROLYSIS PROCESS

Destroys contaminants via nucleophillic
substitution
Strong nucleophile (hydroxide ion) attacks electrophile

Displaces a leaving (functional) group.
Addition of alkaline reagent to increase pH,
which causes alkaline hydrolysis to proceed
faster
Catalyst can enhance alkaline hydrolysis
Lowers the activation energy barrier
Can affect kinetic processcareful consideration of catalyst
Temperature can be a factor in degradation rates
Destruction occurs at fairly low temperatures



BENCH -SCALE OBJECTIVES

Evaluate chemical amendments with potential
to treat contaminated soills.

Estimate time required for treatment and
kinetics of chemical degradation.
Approximate chemical quantities required for
field -scale.

Examine by -products and end -products from
chemical degradation; review destruction of
these products

Evaluate moisture and mixing requirements for
full -scale remediation.



