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n Ap:i). Champlain Water District (CWD) bagan using monochloramine, razher than fres
calorire. 1 provide secondary residual disinfaciion in its distribution. sysiem. On B/11°06 Greg
Boswock and Twent to the CWD trzatment facility o inspec: and review their chloramination
disinfecuen praciice. We met with Jim: Fay, General Marager, Mike Barsotti, Direcior, Water
Nuaiitv and Production, Jason Gagne, Water Quality Maintenance Foreman. Tony Higgins, Lead
Trearmen: and Transmission Specialist. and Dick Prait. Chief Engineer. This rzport datails our
iindinags.

A desagze o1 0.235 me/l potassium permanganare 15 added at the Shelbume Bay intake for zeora
musszl control Approximately 30 feet betors the prefiltration absorption clariiiers. a small cose

of sedium hypochlorite is injectad (9.3-0.4 mg1). This chlortne is necessary for coagulation

snnancemen: and is not considarad in any CT calculations. There 1s no fr2e chlorine detected
after 122 clanfisrs. The plantis reguired to mest a 2.7 log raduction of Giardia evsts through
primary disinfection. (They have received a 2.5 log raduciior cradit for their flration process.)
To zccominlish this, sodiem hvpochloriis is injecied immeadiately after filtration. The warer then
Zows e asmail werwell and (s pumpad to a i MG chloring conrac: tank. The tank has a bathing
rastar ol foa Plant operators nommally mamain tee chiomne rasidual to achizv2 a CT
camniznzhly above the recuiremen: for a 0.3 iog inactivanon raduction. At the ums of our
ingnecton. irse chloring leaving the contaci tank was 5.9 m

arsr then Cows by graviny back to the plant where fres chlorine s converted
menedhioraming To achieve the desired monockioramine residual, additiona! sodium
avpachlorie s inject2d and mmmonia, in the fomm of 27 amuronium sulfate solutizn s added ¢ 2
- 1 Shdanin2 o apenonta (as N) ra
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:10. This rato insurss that excess amimonia will bz presen:,
hloramines and mchlaramines. Monochloramine begins &
and pzmudsured immediatery by a Hach APA 6009 orhine anabizer. The analvzerread 130

oraming and oG8 mig ! ammonia (a5 N). Alin2 same point that monochloraming is

rormad, e water s injectzd with potassium hyvdroxide o rassa the pH 10 7 6-7.§ and an




orthophosphate compouad (Carus UPZ 511 10:1 orthophosphate- zinc ratio) for corrosion
control. Water is then pumped to the finished water storage tanks and distribution.

The ammonium sulfate fesd tank 15 continuously weighed and 2very two hours the chiorine to
ammonia ratio is calculated. A total cnlorine analvzer off of the high service distribution pumps
controls the secondary chloring injection. As mentiored, an online analyzer is used to
centinuously moniior free ammonia and monochloraming leaving the plant. Additionally, grab
samples are analyzed for monochloraminz and free ammonia each shift. There is one additional
oniinz monochloramins tree ammonia analvzer in the distribution system located at the Jericho
aump starion. Thirty six sites in the distribution system are sampled monthly for
menocuoramine, et ammonia. nitrate, nitrite, pH, temperature, HPC, and total chlorine.
Additonally, there are five onlinz total chlorine anaivzers throughout the service area.
Disiribution svstem monitoring for July shows that monochloramine persists throughout the
svstem with no significant nitrification. CWD currently notifies their consecutive systems if HPC
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eater than 200'm! in any sample and requests that they flush if the count reaches 400'ml.

One of ke primary reasons CVWD swiiched to secondary monochloramine disinfeciion was to
torver disinfection byproducts (DBPs) in the distribution system. Samples wers collzcted Julv 12,
2096 and analvzed for DBPs. Average TTHM rasuits for 12 sites were 23.1 micrograms:liter,
with 2 maxnunum of 30.9 micrograms/liter. Average HAAS results were 23.3 micrograms. iiter
with a maximun of 29.6 micrograms/litar. The data indicate ar averagze reduction of forty to
fifty percent when compared with prior DBP levels.

In order to assess whether monochloramine disinfzction would affect lead and copper corrosion
in the distribution system:, CWD performed extensive pilot testing bzfore the switch. Testing
1ndicared that there would not be an sffect. This was borne out when six of CWD's regular sites
wers2 semoled for first draw l2ad and copper. Results showed low lead and copper levels,
matoming loveds taken in August 2004, before the switchover.

N overall imoression of the process is thai it 15 very well thought out, thoroughly controiled and
mzticeiously documented. [t appears to mezt all Federal and State requirements. Altnough
_.sronackloramines for secondary disinrection are commorly used nationwide, this is the fiest

irs:allazion o iis kind in Vermont. My dirsct experience with monochloramine use 15 thus
somewhat imited. However, relving on my general knowladge of water treatment processas and
iheir implementation, i appaars to go well bevond the recommendations of chloramine guidance
manuals, The only suggsstion that [ made was 10 routinely meoniior nitraie and nitrite in the filter
=7thient 30 that these levels can be comparad 1o the levels being measured in the disiribution
svstein, CWD azread to do this.









