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DEMONSTRATIONS OF A NEW PROCESS FOR COST-EF-
FECTIVE TREATMENT OF RURAL DRINKING WATER
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ABSTRACT

A novd attached-growth biological denitrification processfor treating nitrate-contaminated ground-
water in rural communitiesor other small systems has been demonstrated in Colorado, New York, and
Israel. Demongtration plant capacity ranged from 55 to 165 cubic meters per day. Thedrinking water
treatment process consists of an anoxic packed-tower bioreactor for denitrification, an aerobic biofilm pre-
filter, and afilter-polishing process. Two polishing processesweretested: dow sand filtration and
microfiltration.

The purpose of the demonstrationswasto verify the performance of the denitrification trestment
system at full scale, under actua operating conditions, and for sufficient duration to demonstrate process
stability. Carbon substrate was either food-grade corn syrup or acetate (vinegar). Vinegar wasthe superior
subgtrate, resulting in higher rates of denitrification per unit biomassand lower numbersof coliform bacteria
inthe effluent. Nitrate removal was controlled between 50 to 100% by the carbon addition rate, depending
ontreatment goals. Microfiltration effectively removed bacteriafilter effluent total coliformwasbelow
detection level, and heterotrophic plate count median valuewas 1 cfu/100 ml.

In December 1998, an operating biological denitrification plant was put in servicein thetown of
Coyle, Oklahoma, providing drinking water to 290 residents and 400 school children. Plant design capacity
is 150 cubic meters per day. Design denitrification capacity alowed for denitrification of influent well water
with aconcentration of 16 to achieve blended water concentration of <8 mg/L NOS3-N. A study of costs,
capital and operating, between December 4, 1998, and February 24, 1999, indicated that total unit cost of
water treated in the Coyle denitrification facility was $0.21/cubic meter ($0.79/1,000 gallons) distributed as
$0.06/cubic meter ($0.23/1,000 gallons) capital costsand $0.15/cubic meter ($0.56/1,000 gallons) opera-
tions cogts, power consumption and chemical additiond.
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