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Plant Description

The City of Phoenix 91st Avenue Wastewater Treatment Plant is a 150 MGD capacity facility
practicing primary and secondary treatment, with chlorine disinfection of a settled activated sludge
effluent. Prior to disinfection, a controlled amount of primary effluent is added to the secondary
effluent to provide a source of ammonia in order to produce chloramines during the disinfection
process. The City was seeking a method to simultaneously monitor ammonia, nitrate and nitrite
as separate parameters in sample collected from a point prior to chlorine addition.

ChemScan Approach

The ChemScan UV-6100 had already been demonstrated for simultaneous nitrate and nitrite
analysis at several wastewater treatment facilities in the United States and for several U.S.
Government research applications. A method for ammonia analysis using the UV-6100 system had
also been tested in a laboratory environment, but had not previously been used in a field
application.

A special sample conditioning system was designed and fabricated to inject a pH buffered
hypochlorite solution into a quantity of sample and to conduct the mixed solution to the UV-6100
for analysis. Intermittently, a volume of unconditioned sample would be conducted by the sample
conditioning unit to the UV-6100 for analysis of nitrite and nitrate based on the natural ultraviolet
absorbance of these chemicals in wastewater. The reaction between the hypochlorite solution and
the ammonia could be used to produce a sample with an ultraviolet absorbance signature able to
be analyzed for ammonia, although the exact method employed is being held in confidence
pending the filing of appropriate U.S. and foreign patent applications

Results

Following a period of system calibration and adjustment in the fall of 1994, samples were extracted
once each shift and delivered to the plant laboratory for analysis. Ammonia, nitrate and nitrite
values as shown on the UV-6100 were recorded and compared to the laboratory results. The
attached graphs show this comparison. Plant operating staff confirm that the excursions in
ammonia concentration shown on September 10 and 11 do track with known events within the
plant, even though no samples were extracted during the events. Overall, these data show
excellent agreement between the on-line results from the UV-6100 and analysis of periodic grab
samples by the laboratory.

Maintenance has been limited to a weekly zeroing, with a physical cleaning every 3-4 months.
Sample conditioning solutions require replenishment every 14 days at an overall cost to the plant
of less than $50.00 per month, despite an interval of 15 minutes between measurements.

A continuous output log is maintained by the plant computer system through dedicated 4-20 mA
outputs for each parameter.
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