
Commissioner's Office 
103 South Main Street 
Waterbury, VT 05671-0401 

[PHONE] (802) 241-3808 
[FAX] (802) 244-5141 

January 25.2008 

Senator Douglas Racine 
Chair, Senate Health &. Welfare Committee 
Vermont State Legislature 
I 15 State Street 
Montpelier. VT 05633 

Re: Use of Chloramines for Disinfection of Drinking Water 

Dear Senator Racine: 

This letter summarizes our current position on the use of chloramines as a secondary 
disinfectant and provides an update on actions we took to evaluate disinfection 
alternatives as outlined in our letter to you last May. At that time, we proposed 
identifying those public water systems that are at risk of being in violation of the federal 
disinfection byproduct rule requirements effective 2012: investigate types of water 
sources most susceptible to elevated byproduct formation: examine alternative 
disinfection methods that minimize byproduct formation and enable public water system 
compliance with the federal rule: and review costs, benefits and risks. 

There are currently 15 systems that consistently exceed maximum contaminant levels 
(MCL) for disinfection byproducts (DBRs), which are formed when free chlorine comes 
in contact with dissolved organic matter. which is commonly found in surface waters. All 
fifteen systems in Vermont that currently exceed the MCL for DBPs are on surface water. 
Additionally. with the more stringent federal requirements that take effect beginning in 
2013. those systems plus potentially others that have managed to remain just below the 
MCL are at risk of exceeding these future standards. These systems need to investigate 
cost effective options to reduce disinfection byproducts. 

Since last May, two significant actions were taken. First. in September 2007 a team of 
specialists from the Public Health Service Centers for Disease Control and Prevention 
(CDC) and EPA came to Vermont to gather information and develop a better 
understanding of the problem. Second. Vermont ANR sponsored a symposium held in 
November 2007 to examine current research on disinfectants and disinfection byproducts. 
which included discussion of the advantages and disadvantages of available alternative 
methods of disinfection. We were successful in bringing nationally recognized experts in 
the drinking field to speak at this one-day conference. 



The CDCIEPA findings were inconclusive as to a causal relationship between reported 
health symptoms and use of chloramine-treated tap water. The report prepared by CDC. 
which was released this January. cited a lack of baseline data and biases in the data 
collected and recommended that any follow-up studies be designed to establish a baseline 
understanding of the symptoms that pre-exist in the community. The report further 
recommended that CDC and EPA work with state and local agencies to develop the next 
steps to help resolve the issue. 

The symposium held in November provided us with a historical perspective and the 
current state of the science with regard to drinking water disinfection and associated 
byproducts (DBPs). The speakers described advantages and disadvantages of a range of 
disinfection techniques. There are five basic disinfectants in common use today: chlorine, 
a blend of chlorine and ammonia (known as chloramine). chlorine dioxide, ozone and 
ultraviolet light. The last two are only useful as primary disinfectants because they do not 
carry any measurable residual into the distribution system, which means they are not 
effective in protecting water mains and service lines from microbial re-growth. The first 
three. when applied properly. can provide a residual that protects the pipe network. 

However. these three chlorine-based alternatives each have different properties with their 
own advantages and disadvantages. There is no single ideal approach that is best for all 
systems. The choice of disinfectant is system-specific. i.e. what's most advantageous for 
one system may not be the case for another. Key factors that influence choice of 
disinfectant include: Retrofit capabilities and associated costs with the nlethod for 
applying the disinfectant, results of bench. pilot or in-plant trials. operator experience, 
monitoring requirements, product purity and availability. product safety and storage 
requirements. source water quality. 

In CWD's case. it was using free chlorine as a primary and secondary disinfectant until 
the switch to chloramines in 2006 as a secondary disinfectant. CWD made this change to 
lower the regulated DBPs in tap water to comply with the federal Disinfectants and 
Disinfection Byproducts Rule. and it was successful in reducing the overall level by 
roughly 25 % to 50% for trihalomethanes and haloacetic acids, respectively. \tt is unclear 
what alternative ap~roach CWD would have taken to achieve equivalent results. In 
achieving these reductions. CWD was able to maintain a chlorahine concentration at 
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Water Companies, the American Water Works Association Research Foundation. and the 
United States Environmental Protection Agency. Subsequent to receiving the Phase I I I  
certification in 1995. C WD received a Phase IV certification in 1999. which is the 
Partnership's highest level of recognition. 

If CWD were to revert back to free chlorine as a secondary disinfectant, we would not be 
able to permit its operation if the DBP levels exceeded EPA limits. Elevated DBP levels 
were the reason that CWD upgraded its treatment process and switched from free 
chlorine to chloramine as a secondary disinfectant. 

As  noted above, at least fifteen water systems in the state will have to deal with DBP 
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February X. 2008 

Senator Doug Racine 
Chairman. Committee on Health & Welfare 

Dear Senator Racine. 

I am writing to provide the Committee on Health & Welfare with additional information 
that I believe the Committee should consider as it continues its review of 
monochloramine disinfectant treatment by the Champlain Water District. 

The Department of Environmental Conservation supports the use of monochloramines as 
a safe and effective method to ensure that drinking water standards set by the U.S. 
Environmental Protection Agency are met. 

The EPA enacted stricter water quality regulations in 19XX in response to overwheln~ing 
evidence that the higher concentration of disinfection byproducts (DBPs) have the 
potential to cause cancer and birth defects. 

DBPs are ail unavoidable result from the necessary treatment of public water systems. 
When the DBP levels are too high, there is a marked increase in the potential for serious 
health risks. 

In water systems with extensive miles of distribution, like Champlain Water District, it 
may take hours or even days for a molecule of water to travel from the plant to the user at 
the end of the line. Some disinfectant chemical must be present along the entire system to 
hold down the growth of bacteria and protect the public from disease. 

The Department of Environmental Conservation approved permits for chloramine 
treatment at the Charnplain Water District because it is a proven technology that has been 
in wide use across the country since 19 17. It is recognized as an acceptable treatment by 
the EPA, the American Water Works Association and the National Science Foundation. 
Chloramine treatment is also recognized under federal rule as a "best available 
technology" for consecutive water systems serving a population of 10,000 or greater. 

Based on the federal guidelines, scientific evidence of efficacy and information supplied 
by CWD, the Department found the treatment to comply with the Vermont Water Supply 
Rule and the Ten State Interim Standards for chloramination in public water supplies. 

I know the Committee is making a dedicated and responsible effort in evaluating the 
scientific and medical research as well as the testimony before it. The Champlain Water 
District is the largest in Vermont and the first to comply with the new. stricter EPA 
standards. The Committee's actions will have a profound impact not only on the 68,000 



CWD customers but for XXX.XXX other Vermonters who get their drinking water from 
the state's XX public water supply districts, as they move to comply with the EPA's new 
drinking water safety regulations by 20 12. 

I have attached relevant research and sources for your review. You can also find more 
information at: http://vvww.vermo~itdrinkingwater.org/wsvso~s.htm and at 
11tt~://www.cwd-h2o.ora/announcernents.l1tm~. 

In closing, I urge the Committee to carefully weigh the research and federal regulations 
concerning the use of chloramines in safeguarding public drinking water supplies. The 
Department of Environmental Conservation stands by its support of the Champlain Water 
District and is ready to offer any testimony that the Committee may require. 

Sincerely. 

Laura Q. Pelosi 
Commissioner, Department of Environmental Conservation 

cc: 
Senator Flanagan of Chittenden District, Vice-Chair 
Senator Kittell of Franklin District 
Senator Lyons of Chittenden District 
Senator Mullin of Rutland District, Clerk 
Senator White of Windham District 
Crombie, 
Health 
CWD 



Vermont Department of Environmental Conservation 
Commissioner's Office 
103 South Main Street, 1 South [phone] 802-241-3808 
Waterbury, VT 05671-0401 [fax] 802-244-5141 

February 1 1,2008 

Senator Douglas Racine 
Chair, Senate Health & Welfare Committee 
Vermont State Legislature 
1 15 State Street 
Montpelier, VT 05633 

Re: Use of Chlorarnines for Disinfection of Drinking Water 

Dear Senator Racine: 

Agency of Natural Resources 

I am writing to provide the Committee on Health & Welfare with additional information that I believe the 
Committee should consider as it continues its review of monochloramine disinfectant treatment by the 
Champlain Water District (CWD). 

Drinking water must be disinfected to kill bacteria, viruses, and other organisms that cause serious illnesses in 
people. Primary disinfection treats bacteria, viruses, and other organisms found in the source water. 
Secondary disinfection treats microbial organisms in the distribution system (pipe network) that carries water 
to peoples' homes. To ensure the safety of the public health, water systems must be able to measure a 
residual of the secondary disinfectant throughout the distribution system. 

However, primary and secondary treatment of public water supplies creates disinfection byproducts (DBPs), 
which are formed when free chlorine comes in contact with dissolved organic matter, commonly found in 
surface waters. DBPs pose increased risk of certain cancers and birth defects. Therefore, it is important to 
reduce the DBPs present in any public water supply while at the same time ensuring that the secondary 
disinfectant is effective in controlling the growth of microbial organisms which threaten public health. To 
protect public health, the U.S.E.P.A. regulates the amount of DBPs that can be present in the distribution 
system, by setting maximum contaminant levels (MCLs) for DBPs. More stringent federal requirements for 
the regulation of DBPs, known as the Stage 2 Disinfectants and Disinfection Byproducts Rule (DIDBP), 
become effective in 2012, and all affected water systems must comply with those requirements. The VTDEC 
administers the federal Safe Drinking Water Act, including the Stage 1 and Stage 2 DIDBP rules, in Vermont. 
The federal rules that establish drinking water standards strike a balance between long term cancer, short term 
reproductive, and acute health risks from microbial contamination. 

There are five basic disinfectants in common use today: chlorine, a blend of chlorine and ammonia (known as 
monochlorarnine), chlorine dioxide, ozone and ultraviolet light. The last two are only useful as primary 
disinfectants because they do not carry any measurable residual into the distribution system, which means 
they are not effective in protecting water mains and service lines from microbial re-growth and increase the 
risk to public health. Consequently, chlorine, monochloramine or chlorine dioxide would need to be used in 
conjunction with ozone or ultraviolet light as secondary treatment. EPA has approved chorine, 

Topreserve, enhance, restore, and conserve Vermont's natural resources, andprotect human health, for the benefit of this and future generations. 
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monochloramine and chlorine dioxide for secondary treatment because when applied properly, they can 
provide a residual that protects the pipe network. These are the only approved secondary treatment options 
available. 

It is important to note that these three chlorine-based alternatives each have different properties with their 
own advantages and disadvantages. There is no single ideal approach that is best for all systems. The choice 
of disinfectant is system-specific, i.e. what's most advantageous for one system may not be the case for 
another. Key factors that influence choice of disinfectant include: retrofit capabilities and associated costs 
with the method for applying the disinfectant; results of bench, pilot or in-plant trials; operator experience; 
monitoring requirements; product purity and availability; product safety and storage requirements; and source 
water quality. 

In CWD's case, its water source is surface water. CWD was using free chlorine as a primary and secondary 
disinfectant and had elevated levels of DBPs until the switch to monochloramine in 2006 as a secondary 
disinfectant. CWD hired a consultant to prepare a 20-year master plan for the district, which was completed 
in 2002 and included an assessment of existing treatment and an evaluation of treatment alternatives. A 
detailed discussion of disinfection options and objectives is presented in the plan. Based on the dual objective 
of maintaining a reliable disinfection residual throughout the distribution system to prevent biological re- 
growth and lowering regulated DBPs, the consultant identified monochloramine as the only practical option 
for secondary disinfection. Utilization of chlorine dioxide was ruled out, in part, because the maximum 
residual disinfectant level (MRDL) of 0.8 mgA set by EPA for that disinfectant is too low to maintain a 
residual throughout the system. This MRDL value was set to limit the potential health risks associated with 
chlorite and chlorate, which are byproducts of producing chlorine dioxide. 

When DEC approved CWD's plans to switch from free chlorine to monochloramine, it did so after a thorough 
engineering review. DEC was satisfied that the proposed change complied with state and federal 
requirements. Absent credible scientific evidence to show that the use of monochloramine to disinfect 
drinking water is a threat to public health, DEC had no basis to deny CWD the opportunity to use this 
treatment technology. CWD made the change to monochlorarnine, at significant capital cost, to lower the 
regulated DBPs in tap water, protect against serious health problems, and ensure future compliance with the 
Stage 2 DIDBP rule. Prior to the switch to monochlorarnine, CWD had maintained compliance with the 
Stage 1 DDBP rule; however, there were some locations within the distribution system which would be out 
of compliance with the more stringent federal Stage 2 DDBP rule with continued use of free chlorine. The 
change in disinfection practice was successful in reducing the overall level of trihalomethanes and haloacetic 
acids, which are DBPs, by roughly 40% to 50%, respectively. 

It should be noted that CWD sets higher water quality standards for itself than those established in state and 
federal rules. This water system has received national recognition for excellence in water treatment. CWD 
was the 5 surface water supplier in the U.S. to obtain Phase 111 certification from The Partnership for Safe 
Water, a program developed by the American Water Works Association, Association of State Drinking Water 
Administrators, Association of Metropolitan Water Agencies, the National Association of Water Companies, 
the American Water Works Association Research Foundation, and the United States Environmental 
Protection Agency. Subsequent to receiving the Phase 111 certification in 1995, CWD received a Phase IV 
certification in 1999, which is the Partnership's highest level of recognition. . 

If CWD reverted back to free chlorine as a secondary disinfectant, the DBP levels would increase to historic 
levels, which would result in future noncompliance with the stricter federal Stage 2 DDBP rule due to high 
DBP levels in parts of the distribution system. Under the current rule, a system wide annual average DBP 
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level is used for compliance determination. However, under the future rule the compliance standard changes 
to an annual running average DBP level at each sample location. So if any portion of the system exceeds the 
DBP threshold, the water system is out of compliance. 

It is also critical to note that there are currently 15 systems in Vermont that have exceeded maximum 
contaminant levels (MCL) for DBPs. All fifteen systems in Vermont that currently exceed the MCL for DBPs 
have surface water as a source, like CWD. Additionally, with the more stringent federal requirements that 
take effect beginning in 2012, those systems plus potentially others that have managed to remain just below 
the MCL are at risk of exceeding these future standards. These systems need to investigate cost effective 
options to reduce disinfection byproducts. For some of these systems, monochloramine may be the best or 
only practical solution to lowering DBPs. 

In the course of reviewing the above treatment options, each system will have to make a decision & to 
treatment type based on the character of the source water, construction cost, operational cost, operational 
difficulty, and performance. Unfortunately, none of the disinfection options are risk free. From the standpoint 
of EPA and the American Water Works Association, monochloramine is a well established secondary 
disinfectant that reduces health risks and has been in use for 90 years. To remove this as a disinfection option 
without a firm scientific basis will unfairly limit cost-effective options for these communities and place them 
in a very difficult situation. If monochloramine is unavailable as a treatment option and systems are 
consequently unable to lower DBPs, they will be in violation of federal and state drinking water standards 
and will expose the public to a known health risk. 

I know the Committee is making a dedicated and responsible effort in examining the concerns that have been 
raised regarding CWD's use of monochloramine. The Champlain Water District is the largest in Vermont 
and the first to comply with the new, stricter EPA standards. The Committee's actions will have a profound 
impact not only on the 68,000 CWD customers but also for thousands of other Vermonters who get their 
drinking water from the state's affected public water supplies, as they move to comply with the EPA's new 
drinking water safety regulations by 201 2. 

In closing, I urge the Committee to carefully weigh the research and federal regulations concerning the use of 
monochlorarnine in safeguarding public drinking water supplies. If the committee desires, I would be happy 
to coordinate presentation of testimony by someone from EPA. The Department of Environmental 
Conservation is ready to offer any testimony that the Committee may require. 

Sincerely, 

+if?'̂* 
Laura Q. Pelosi 
Commissioner 

cc: Senator Flanagan of Chittenden District, Vice-Chair 
Senator Kittell of Franklin District 
Senator Lyons of Chittenden District 
Senator Mullin of Rutland District, Clerk 
Senator White of Windharn District 
George Crombie, Secretary, ANR 
Sharon Moffatt, RN, MSN, Acting Commissioner of Health 
James Fay, General Manager, CWD 


