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MEMORANDUM

To: George Crombie, Secretary, ANR /
Thru: Justin Johnson, Deputy Commissioner, DEC
Thru: Gary Schultz, Acting Director, WSD
From: Eric Blatt, Section Chief. Engineering & Financial Services, WSD />
Date: April 12, 2007
Subject: Chloramination of Public Drinking Water

National Trends on the Application of Chloramines as a Secondary Disinfectant —
Chloramines (chemicals formed by combining chlorine and ammonia in water) have been
in use in the United States since the early 20" Century to treat drinking water supplies.
The number of utilities using chloramines relative to those using free chlorine has
fluctuated over time based on the state of the art, availability of ammonia for water
treatment, and changes to regulatory standards. AWWA conducted a survey in 1990 for
systems serving 50,000 or greater and found that 99 of the 438 systems that responded
(23%) uscd chloramines.

Since that time, chloramine use has risen, which is believed to be attributable to the
concurrent increased stringency of water quality regulations addressing disinfection by-
products and microbial quality in distribution systems. Simply put, substituting
chloramines for free chlorine reduces the concentration of disinfection by-products
(DBPs), which must be kept to a minimum due to their potential to cause carcinogenic
and reproductive problems. Prior experience indicates common trihalomethane (one of
the two major groups of DBPs) reduction of 40% and greater when free chlorine is
replaced by chloramines as a final disinfectant. The public health benefits of DBP
reduction was one of the primary reasons Champlain Water District (CWD) switched to
secondary monochloramine disinfection.

A recent estimate by EPA indicates that over 50% of surface water systems and
groundwater systems under the influence of surface water serving 10,000 or greater that
add chlorine, use chloramines as a residual disinfectant, which is necessary to prevent
bacteriological regrowth in extensive distribution systems. (FR/Vol.71, No.2/January 4,
2006, p.414.) 1t is expected that on a national level there will continue to be an increase in
the number of systems switching to chloramines in response to implementation of EPA’s
Stage 2 Disinfectants/Disinfection By-products Rule.



WSD’s Decision to Approve Use of Chloramines at CWD —

In April 2005, the Champlain Water District submitted an application for a permit to
construct to modify its disinfection process to add chloramines for use as a secondary
disinfectant. The plant improvements consisted of a new bulk chemical storage tank for
storing ammonium sulfate, chemical feed pumps, instrumentation, process-piping and
appurtenances. Prior to submission of the application, Water Supply Division (WSD)
engineering and operations staff and the WSD’s water chemist met with CWD officials
and their consultant at CWD’s water treatment facility in South Burlington. The
meeting’s purpose was to provide WSD staff an opportunity to gain a better
understanding of the CWD’s proposed physical and operational changes and the public
notification effort being undertaken. Going into the meeting, WSD had five principal
concems: (1) The steps being taken by CWD to notify those customers with special water
uses, 1.e.. kidney dialysis facilities, fish rearing facilities, pet shops, seafood stores, etc.:
(2) The effect chloramines would have on water corrosivity; (3) The potential for
nitrification buildup at dead ends in the distribution system; (4) The potential for taste
and odor problems caused by formation of less desirable forms of chloramine, and (5)
The potential for chloramines to damage elastomeric materials used in plumbing fixtures.

CWD addressed the Division’s principal concerns and covered a wide range of technical
1ssues related to the process change. Below is a summary of key issues that were
discussed:

¢ Objective of reducing DBPs to below 40/30 ppb trihalomethanes and haloacetic
acids, respectively, which are known to cause adverse health effects

o Free chlorine to be maintained as primary disinfectant at 0.5 to 1.0 ppm

» To optimize particle removal, adsorption clarifier needs oxidant (Ci2) to keep
particle count and turbidity down

o pH target of 7.6 for ideal zinc orthophosphate corrosion control

* Selection of analyzer tap location relative to mixing point is critical to obtain
meaningful readings to allow for slower reaction time (5 to 10 times slower)
during winter months

» Pacing of ammonium sulfate & sodium hypochlorite to maintain a 4 to 1 ratio of
CI2 to NH3 (as N). which is critical to avoid formation of di- and tri-chloramines,
which are undesirable due to taste and odor problems associated with these
chloromine compounds

¢ Distribution system sampling for free ammonia, total chlorine, monochloramine,
nitrate and nitrite

* Public notification process

¢ Reaction w/rubber compounds

» Lead & copper — pilot testing was being performed — discussed system L&C
monitoring

e No chloramine in backwash water, so no chloraminated water will be discharged
to Potash Brook

e Targeting chloramine addition in Nov '05

¢ Plan to start w/higher initial chloramine residual and over time reduce residual
based on HPC monitoring results

» CWD will submit final plans and specs ~ 3/15/05 and is looking for no more than
a 4-6 week turn-around time so as to be able to bid project in late April ‘05
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