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^8,282 Nicole Shao 

Hi Audrey, 

I have been working ready hard with OGWDW for the past several months to make sure that the revised 
draft of the Chloramines Message Maps includes the comments that were provided by the ORD 
workgroup. Most recently, OGWDW and I worked on incorporating the comments received from Regions 
2,3,6, and 8. We are getting closer to a final version now and OGWDW asked if I would share this draft 
with you. I have done my best to make sure that all of the ORD workgroup level comments were either 
Incorporated or addressed- Mainly, I would like to get your input on the text in Question 19. This question 
is, "What is EPA's current focus regarding chloramines research? What other ongoing research is â‚¬ 
aware of?" Both OGWDW and I thought it was really important that before this document is finalized that 
you are okay with the text in Question 19. 

When you have a chance, please let me know if you have any comments on the text in Question 19, or if 
you have any suggestions on how the text might be improved. If you have comments on any of the other 
questions, please send those to me as well. It is most important however that you focus on Question 19 
though. 

I ask that you please do not share this draft document with anyone else. The ORD workgroup has not yet 
been given a chance to re-comment on this document. Since we last provided ORD workgroup-level 
comments 5/9/08, the discussions have been between OGWDW and myself. As I mentioned before, 
during my discussions with OGWDW the past few months, I have worked to ensure that all of the previous 
ORD workgroup-level comments have been either incorporated or addressed. Please do not hesitate to 
contact me if you have any questions. 



Thanks,, 
Nicole 



1) What are chloramines? 

Chloramines are disinfectants wed to treat drinking water. 
Chloramlnes are most commoniy formed when ammonia is added to chlorine to 
treat drinking water. 

w The most typical purpose of chloramines is to protect water quality as it moves 
through pipes. 
Chloramines provide long lasting protection as they do not break down quickly in 
water pipes. 

The different types of chioramines are mmochloramine, dtchforamine, and 
trichloramine. 

When chloramines are used to disinfect drinking water, monochloramine is the 
most common form. 

a Dichloramine and trichloramine are produced when treating drinking water but at 
much lower levels than monochloramine. 
~richloramlnes' are typically associated with disinfected water used in swimming 
pools. 

The Environmental Protection Agency regulates the aafe use of chloramines in 
drinking water. a 

a . ERA requires water utilities to meet strict health standards when using 
chloramines to treat water. 
â‚¬ chloramines regulations are based on the average concentration of 
chloramines found in a water system over time. 
EPA regulates certain chemicals formed when chloramines react with natural 
organic matte?@ water. - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

Addifionat Supprtfng Information: 
1. Trichloramine formation does not usually occur under normal drinking water treatment 

conditions. However, If the pH is lowered below 4.4 or the chlorine to ammonia-nitrogen 
ratio becomes greater than 7.6:1, than trichlommine can form. Trichlormaine formation can 
occur at a pH between 7 and 8 If the chloramine to ammonia-nitrogen ratio is increased to 
1 5: 1. Source: Optimizing Ch/oram/ne Treatment, Edition, AwwaRF, 2004 

2. The drinking water standard tor chloramines is 4 parts per million (ppm) measured as an 
annual average. More information on water utility use of chloramines is available at 
h#~;//www.epa~aov/8afewater/dlslrrfe~tton/!ndex.html and in the 1997-1998 Information 
Collection Rule/a national survey of large drinking water uttitBes for the Stage 2 Disinfection 
Byproducts Rule (DBPR), Information on the Stage 2 DBPR is available at 
hffiDJ/www.eoa,qov/safewater/disinf ection/staqe2/, 
More information on EPA's standard setting process may be found at: 

W D W / s t m d a r d / ~ .  ~ ~ ~ D : / / w w w , ~ D ~ ~ ~ O V / O G  
3. Natural organic matter is a complex mixture of compounds formed as a result of the 

breakdown of animal and plant material in the envimment; Source: 
~ ~ : / ~ . ~ ~ . 0 ~ ~ d  WRDM~&%IUOIJI f3&$M- asox?Dbiectfdn3661379. 
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2) How long has monochloramine been used as a drinking water disinfectant? 
How is monochloramina typically used? How many peopie/water utilities use 
monochloramine? r 

Monodiforamine has been used as a drinking water disinfeetoftt for more than 90 A l1 

yearn1 
4 Monochloramlns has been shown to be an effective disinfectant based on 

decades of use in ttte US., Canada, and Britain. 
Monochloramine is usually used along with chlorine as part of the drinking water 
treatment process. 
Monochtoramine helps protect people from waterborne disea~es.~ 

Monochloramine la most often used to mintsin water quality in the pipes.' 
Â Monochloramine provides long lasting protection of water quality. 

Monochlommine is effective as a disinfectant because it does not dissipate as a - 

quickly as chlorine. 
Monochloramine helps lower levels of potentially harmful regulated disinfection 
byproducts compared to chlorine. 

More than one in five Americans use drinking water treated with 
monochtoramlne. 

Monochloramlne use has increased In recent years due partly to new drinking 
water regulations developed to limit certain disinfection byproducts. 
New drinking water regulations limit the concentration of otentiatly harmful 
disinfection byproducts that may occur in drinking water. P 
Several large cities such as Denver and Philadelphia have been using 
monochloramine as part of their treatment process for decades. 

Additional Supporting ~nfoimaSon: 
1. For more information on the history of drinkina water disinfection visit; 

2. For more Information on wateibome disease vM:  

developrtient of blotlim. DrinMng water in $0 distribution s& is not sterile, ragarcHess of 
the degree to which water is treated, The water contains microbes that ~Lnvtve the drinking 
water treatment process and may repfotiuoa and form a thin layer - a btofllm - In the pipes. 
Microbes that form &tofilms are typically harmless. However, the microbes that grow in the 
pipes and fonn a btofiim on the pipe wall may contribute to various problems including: 1) 
the release of coliforrn bacteria Into the water, 2) disinfectant demand, 3) aesthetic water 
quality problems (e.g. unpleasant taste or odor), and 4) pipe corrosion. In addition, biofllms 
have been known to harbor microbes thai cause disease, especially In severely 
immunocompromised parsons. See Drinking Water Distribution Systeins - Assesahg and 
RdWng R-haptern 6 and 7, -?rmd Id-1 1- 
Ateo see EPA's Blofilm White Paper 

MAEW-- tcr bfdh@f. 
See the Stage 1 and Stage 2 Disinfection Byproduct Rules for more information on new 
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BASIC INFORMATION ABOUT DRINKING WATER DISINFECTION 

3) Why is drinking water disinfected? What is the difference between primary and 
secondary disinfection? How is monochloramine used In a treatment plant? 

Drinking water Is di8inftcted to protect public health.' 
Prior to the widespread use of disinfectants, many people became ill or died 
because of contaminated water? 
Disinfection reduces OT eliminates illnesses acquired through drinking water. 
â‚¬ and CDC believe the benefits of drinking water disinfection outweigh the 
potential risks from disinfection byproducts. 

Primary disinfection kills or inactivates bacteria, viruses, and other potentially 
harmful organisms in drinking water? 

Disinfection prevents infectious diseases such as typhoid fever, hepatitis, and 
ch~lera.~ 
Some disinfectants are more effective than others at inactivating certain 
potenttaliy harmful organisms. 
Disinfection processes vary from water utility to water utility based on their needs 
and to meet ERA treatment requirements. 

1 Secondmy dishfedon' provides l o n m ~ @ ! t m t m e n t g 8  !@ wet?[ - - - - + - - wotadi ~ r m  

moves through pipes to consumers. - 

Secondary disinfection maintains water quality by killing potentially harmful 
organisms that may get in water as it moves through pipes! 

4 Monochloramlne is commonly used as a secondary disinfectant. 
Monochloramine may be more useful than chlorine in killing certain potentiall 
harmful organisms in pipes such as those that cause Legionnaire's disease. / 

Additional Supportsng Information: 
1. No1 all federally-regulated ground water utilities are required to disinfact their water. Regulatory 
authorities work with utilities to decide if treatment is necessary. 
2. See question 2 for additional history on drinking water disinfection. 
3. Potentially harmful mgmisms indude disease-causing bacteria, viruses, and protozoa. Chtorfnalion 
and chlorarnination are not effective at inactivating Cwtoswridsurn. For information on alternative - -. . 
disinfectants and other oddants visit; a 

4. For more Information on Iheae l n f e w c t  
htmlMtelnfefl- 

(tor cftofera). !.*~itlfiEthatusesurface?arerequiredtotreat 99.90% of viruses aid also to filter 
their water. However, some surface water systems may obtain waivers for filtration tf the water comes 
from a protected source. Surface water systems must also have adstectabte disinfectant residual in their 
distribution system. Ground water systems are only required to disinfect as necessary and are not 
required to have a detectable disinfectant residual. Ground water systems that are found to be influenced 
by surface water (for example, wetts located next to rivers) are required to folow the treatment 
requirements for surface water. In addition, States may have more stringent treatment requirements and 
may. for example, require all of their ground water systems to disinfect. For more information on EPA 
surface water treatment requirements vlsk 
b W / / w w w  " ' Wml and for i n f o r n t h  on requirements for gmund water 
systems visit: 
6. Secondary disinfection Is also how) as using a disinfectant residual. 
7. For mom Infomation on Legionnaire's dlseas8 vbit h ~ : / / ~ - n ~ m . n l h ~ ~ / m e d l ~ n w ~ .  
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4) What disinfectants are available for drinking wafer? 

Moat water utilities use chlorine as a primary disinfectant because of Its '-Â 
- 

, l h l l ,  = . 

effectiveness in ki/iing potentially harmful organisms.' I .a t ?  Dl I n  

Chlorine is effective in killing bacteria, viruses, and other potentially harmful 
organisms in water. . .. 

,I I ' 

One disadvantage of chlorine is it can react with natural organic matte? present - 
in water to form potentially harmful disinfection byproducts. 
Water utilities sometimes use chlorine several times during treatment because '. 
the initial dose loses its effectiveness over time. .. ' ~f 

, - 1,. 

1: - I 1  . 
Monoch/oramine is commonly used as a secondary disinfectan* to protect the 
water as i# travels from the treatmentplant to consumers, -I tV A! ; 

Monochloramine is effective in killing bacteria, viruses, and other potentially ' '- ' 

harmful organisms but takes much longer to act than chlorine, I I ~  

One disadvantage of monochloramine is if can react with natural organic matter 
present in water to form potentially harmful disinfection byproducts, 

a Monochloramins is more chemically stable than chlorine, which makes it longer 
lasting and an effective secondary disinfectant, 

Water ut/lX8s may use ozone, UV light, or chlorine dioxide as primary 
disinfeetonts In the treatment plant. 

Ozone, UV light, and chlorine dioxide are effective in killing bacteria, viruses, and 
other potentially harmful organisms in water at the treatment plant, 
One disadvantage of ozone, UV light, and chlorine dioxide Is they do not provide 
protection as water travels through pipes, I 

1 Either chlorine or monochloramine must still be used& aetdltteft primary : - - 4 ' ~ ~ ~ ^ 5 a i *  
treatment process to protect the quality of treated water as it travels from the dieted: 
treatment plant to the customer. 

Addltiond Supporting information: 
See question 3 for a discussion of primary and secondary disinfectants. See questions 5 and 6 
for a specific discussion of chlorine and monochloramine as a primary and sacondary 
disinfectant 
1. Potentially harmful organisms Include diseasecausing bacteria, viruses, and protozoa. - ,  M I  

Chlorination and chloramination are not effective at inactivating Cmtospotidium. -V 

2. Natural organic matter is a complex mixture of compounds formed as a result of the ,u1 ' 

breakdown of animal and olant material In the environment. Source: 
~ttD~/www.iwaha.ora/temoIatea/ld temriatesflavout 6331 84.as~x70biectld=S61579. 
3. Secondary disinfection is also known as using a disinfectant residual. 
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5) How effective Is monochloramine us. chlorine as a primary disinfectant? 

Monochioramine can be an effective primary disinfectant in limited situations. 
Monochloramine takes much longer than chlorine to kill most potentially harmful 
organisms.' 

Â Monochloramine can be used as a primary disinfectant but the amount of time 
needed for treatment makes it impractical for most utilifies- 
But because it is longer lasting than chlorine, monochlorarnine is often Used as a 
secondary disinfectant. 

Chlorine is a vary effective primary disinfectant. 
Chlorine is very effective at killing most potentially harmful organisms.' 
Chlorine kills most potentially harmful organisms quickly. 

a Chlorine is the most frequently used primary disinfectant of drinking water. 

A combination of disinfectants is often used for primary disinfection. 
a Primary disinfection usually consists of multiple disinfection steps that may start 

as the water enters the treatment plant. 
When used as a primary disinfectant, monochloramine effectiveness is increased 
by combining it with other disinfectants. 
The choice of which combination of disinfectants to use varies from water utility 
to water utility based on their needs and to meet â‚¬ treatment requirements. 

Additional Suppofting Information: 
See question 3 for a discussion of primary and secondary disinfectants. 
1. Potentially harmful organisms include disease-causlng bacteria, viruses, and protozoa. 
Chlorination and chloramination are not effective at Inactivating Cryptosporidium. 
2. All utilities that use surface water are required to treat or remove 9939% of viruses and also 
to filter their water. However, some surface water systems may obtain waivers for filtration If the 
water comes from a protected source. Surface water systems must also have a detectable 
disinfectant residual in Ihdr distribution system. Ground water systems are only required to 
disinfect as necessary and are not required to have a detectable disinfectant residual. Ground 
water systems that are found to be influenced by surface water [for example, walls located next 
to rivers) are required to follow the treatment requirements for surface wafer. In addition, States 
may have more stringent treatment requirements and may, for example, require all of their 
ground water systems to disinfect. For more information visit: 
- f d m - e m t . m  and for Infomation on requirements f ~ r  

safewaiaiffllslntaeflo . . n/awr/basicinformaltQn.html. 
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6) How effective Is monochloramlne vs. chlorine as a secondary disinfectant*? 

Both chlorine and rnonoch/omine are effective secondary dhinfactsnd 
Both chlorine and monochloramine protect the quality of treated water as water5 
travels through pipes. 
Both chlorine and monochloramme produce disinfection byproducts, some of 
which are harmful to human health. 
â‚¬ and CDC believe the benefits of drinking water disinfection outweigh the 
potential risks from disinfection byproducts. 

Mmochloramine has several advantages over chlorine as a secondary 
disinfectant. 

Monochloramine is more chemicaliy stable than chlorine. 
Monochloramine produces fewer potentially harmful regulated disinfection 
byproducts than chlorine? 

a Monochloramine is longer lasting than chlorine offering continued disinfection, 
and making It useful for killing certain harmful organisms found in pipes such as 
those that cause Legionnaires' disease, ' 

The choice of which secondary disinfectant to use varies from water utility to 
wafÃ  ̂utility based on their needs. 

Regulatory agencies and, water utilities work together In selecting primary and 
secondary disinfectants. 
Regulatory agencies and water utilities balance a wide range of factors in 
deciding which disinfectant to use. ' 

+ Either chlorine or monochloramine a& used as secondary disinfectants by water 
utilities. 

AdcUtional Supporting Information: 
1. Sae question 3 for a discussion of primary and secondary disinfectants. Secondary 
disinfectants are also known as residual disinfectants. See questions 17 and 18 for advantages 
and disadvantages in monochloramine use. 
2. See question 2 for a more Information about protecting the quality of water as it travels 
through pipes 
3EPA has enforceable regulations to limit occurrence of disinfection byproducts in drinking 
water for a group of four total trihatomethanes (TTHMs): (chloroform, brornodkhtoromeBiane - 
(BDCM), dibromochloromethane (DBGM), and bromofonn), a group of fie haloacetic acids - 
(HAA5) (monochlomacetic acid (MCA), dlehloroaceflc acid (DCA), trichlomcetic aotd (TGA), 
monobromoacetic acid (MBA), and dibromoacotic acid (DM)), and the individual byproducts 
chlorite and bromate. The maximum contaminant levels for those dtsintection byproducts are: 
TTHMs (0.080 ma/L), HAM (0.060 mg/L), chtorite (1.0 mg/L), bromate (0.01 0 mg/L). See Stage 
2 Disinfection Byproducts Rule (71 FFI 388, January 4,2006) for more information on 
dlsinfectron byproducts and discussion of uncertainties, httoJ/www.eoaawff edrosir/EPA- 

anuaryff2aÂ£2W> . Ddt , 
4. For more Information on Legionnaire's disease visit ~ ~ ~ - n l m . n i h . ~ o v / ~ d l i ~ ~ l ~ ~ ~  
5. Factors include Ore type and condition of source water, how much water needs to betreated, 
complexity of operation, etc. Guidance manuals are available at: 
htt~J/www.a~a,aov/SÂ£rfswater/dts!nfec~on/staa82/com~llance him[, Hard copies are available by 
ordering publications through EPA's Water Resource Center (phone: 202-566-1729). 
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WATER SYSTEMS, DISINFECTION BYPRODUCTS, AND THE USE OF 
MONOCHLORAMINE 

7 )  Why are disinfection byproducts a public health concern? 

Drinking water research Indicates that certain byproducts of water disinfection 
have the potent/al to be harmful. 

Some research indicates that certain byproducts of water disinfection are linked 
to increases in cancer incidence, including bladder cancer, 

a Some research indicates that certain byproducts at water disinfection can be 
linked to liver, kidney, central nervous system problems, and reproductive 
effects. 
Some research indicates that certain byproducts of water disinfection can be 
linked to anemia. 

Assessments of the risks of water disinfection can be highly uncertain. 
Scientists from many organizations conduct research on the effects of 
disinfection byproducts. 
In some cases research results are contradictory; some studies show links to 
adverse health effects and others do not, 
Regulatory documents describe the uncertainties in risk assessments of 
disinfection byproducts.' 

The Environmental Protection Agency considers risk and uncertainty in 
establishing regulations for water disinfection. 

Regulators weigh the public health benefits of disinfection against the risks of the 
potentially harmful disinfection by product^.^ 
EPA sets limits for certain disinfection byproducts which are linked to health 
effects such as bladder cancer.' 
ERA and other organizations continue to conduct research on disinfection 
byproducts. 

Additional Supporting Information: 
1. â‚¬ has enforceable regulations to limit occurrence of disinfection byproducts In drinking 
water for a group of four total trihalomethanes (TTHMs) (chloroform, bromadichloromethane 
(BDCM), dibrmochlmmethane (DBCM), and bromoform), a group of five hajoacetic acids 
(HAA5) (monochloroacetic add (MCA), diohloroacerk add (DCA), trichloroacetic acid (TCA), 
monobromoacetic add (MBA), and dibromoaoetic acid (DBA)), and the individual byproducts 
chtorite and bromate. The maximum contaminant levels for these disinfection byproducts are: 
TTHMs (0.080 mg/L), HAM (0.060 mg/L), chlorite (1.0 mg/L), bromate (0.01 0 mg/L). See Stage 
2 Disinfection Byproducts Rule (71 FR 388, January 4,2006) for more infomation on 
disinfmb byproducts and dimsslon of unce~n?les, 
WATER/aooWJanuatv/Dav-04/~03,Ddf. 
2. For more information on anemia and disinfection byproducts visit 
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8) How does EPA regulate disinfection byproducts (DBPs)? 

EPA uses the presence of regulated disinfection byproducts as indicators of the 
presence of other disinfection byproducts.' 

EPA sets limits for two individual and two groups of disinfection byproducts 
(DBPS)~ that are linked to health problems. 
Disinfectants react with natural organic matte? to produce disinfection 
byproducts, some of which are of health concern. 
Recent ERA drinking water regulations require water utilities to reduce the 
concentrations of part M a r  disinfection byproducts.' 

Water ut//ities must test water regularly to make sure regulated disinfection 
byproducts an  within â‚¬ limits. 

EPA recently strengthened regulatory limits for certain disinfection bypr~ducts.~ 
Regardless of the disinfectant used, the types and concentrations of disinfection 
byproducts will also vary from day-to-day and among utilities. 
The concentration and type of disinfectant byproducts depends on many factors, 
including source water type, water temperature, the levels of natural organic 
matter in the water as well as the amount and type of disinfectant used. 

EPA wnducta research to better understand disinfection byproduct0 in drinking 
water. 

EPA scientists coordinate their research on disinfection byproducts with , 
scientists from many organizations. ' '- 

Scientific studies are focused on identifying disinfection byproducts that may 
need to be regu~ated.~ 
EPA scientists and decision makers review regulationsof disinfection byproducts 
every six years to determine if they need to be revised. 

Additional Supporting InlornwSon: 
1. EPA has enforceable regulations to limit the occurrence of disinfection byproducts in drinking water for 
a group of four total trihatomethane (TTHMs) (chloroform, bromodichlommethana (BDCM), 
dibromochtoromethane (DBCM),, and bromofom), a group of five haloacetic acids (W) 
(rnonochloroacetic add (MCA), dfchloroacelic add (DCA), trichtoraacetic acid (TCA), monobmoacetlc 
acid (MBA), and dibromoacetic add (DBA)), and ths individual byproducts cMo& and bromaie. The 
maximum contaminant levels for these rflslnfection byproducts are: TTHMs (0.080 mg/L), HAA5 (0.060 
m*), chtorite (1.0 ma), bromate (0.010 mgk). See Stage 2 Disinfection Byproducts Rule (71 FR 388, 
January 4,2006) for more Informalion on disinfection byproducts and discussion of epidemiotogicai data 
on chlorinatwl W e r  exposure and mcer, -PkWAF- 
-. n k h l 8  m d  HAA8 WjCdl~ w u r  at higher Iw& tiWl OWtW horn d unknown 
disinfectant byproducts. The presence of TTHMs and HAM is representative of the occurrence of many 
other chlorinated disinfectant byproducts; thus, a reduction in TTHMs and H A M  generally indicates a 
reduction of other types of disinfectant byproducts. 
2 Tte t^w groups are tola) trthalornelhanes â  hatoacatlc ads. The two individual DBPs are chlorita 
and bmmate. 
3. Natural organic matter is a complex mixture of compounds formed as a result of the breakdown of 
animal and plant material In the envirorenarrt. Source: 
hlltp~/www.iwahq.o^9/templatea/ld_^e l̂plates/layol̂ tÃ£633184.a8px?Ob~eCtld=e6 579, 
4. See the h n t # n h I  CanMate Ltst onhe at ~ ~ W . ~ . u o v l O G W D W / ~ c c ~ . h ~  for 
contaminants EPA proposes to review. 
5. EPA scientists consider new disinfection byproducts research as part of the six year review process. 
For Infomation on the six year mvkw p m m ~  vldt: . . 
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9) How do the kinds and concentrations of disinfection byproducts formed by 
monochloramine compare to those formed by chlorine? 

Water treated with chlorine and monochloramine contain different types and 
concentrations of disinfection byproducts. 

Compared to chlorine, water treated with mnochloramine contains fewer 
regulated disinfection byproducts that have been linked to human health 
problems. 

Â The formation of disinfection byproducts is influenced by source water type and 
the type of disinfectant used. 
Formation can vary daily with the amount of natural organic matter in the water. 
temperature, rainfall, and distance from the treatment plant or other factors 
Influencing water quality. 

Compared to chlorine, water treated with monochloramine contains lower 
concentrations of regulated disinfection byproductd 

Compared to chlorine, water treated with monochloramine contains lower 
concentrations of tile two major types of regfuiateddisinfection byproducts.' 
Compared to chlorine, water disinfected with rnonochloramine contains fewer 
regulated disinfection byproducts linked to bladder cancer. 
Regardless of the disinfectant used, the types and concentrations of disinfection 
byproducts will vary from each utility and also from day-to-day. 

Compared to chlorine, water treated with monochloramine may contain higher 
concentrations of unmguiated dish fec tion byproducts, 

EPA scientists are currently studying the unregulated disinfection byproducts2 
that form in water treated with monochloramine. 
Compared to chlorine, water treated with rnonochtoramine may contain different 
unregulated disinfection byproducts than chlorinated water. 
EPA and other organizations continue to conduct research on unregulated 
disinfection bypr~ducts.~ 

Addttfonal Supporting Information: 
1, TTHM and HAA5 are the regulated disinfection byproduct groups that form at lower 
concentrations with monochloramine. See question 7 for more information about TTHM and 

1 H A M  See auestion 18 for more information about umaulatad DBF research. 
2. Examples of these unregulated disinfection byproducts include nttrosamtnes (including 
nitrosodimethylamine, NDMA), todo-tdhalomethanes, and iodo-adds. See question 7 for 
additional detail on disinfection byproducts. For more infonnatiotr about â‚¬ fessatch on 
f l f l  
ll!lW2! 
http://www.epa.gov/tio/fiownload/conta~iiantfoctis/epa542f07006.pdE 
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10) Why are water utilities switching to monochloramine? 

New â‚¬ regulations require water ut#illw to reduce levels of regulated . 
disinfastfon byproduc ts. 

Water utilities are required to comply with â‚¬F revised regulations. 
Water utilities are assessing if they need to make changes to comply with revised 
EPA regulati~ns.~ 
To meet the new regulations, a subset of utilities has decided to change their 
secondary disinfectant from chlorine to monochloramine. 

Water treated with nwnochloramine contahs reduced levels of regufated 
disinfection byproducts compared to water treated with chlorine* 

Monochloramine produces lower concentrations of regulated disinfection 
byproducts because it is less reactive than chlorine with natural organic matter? 
The formation of disinfection byproducts Is influenced by source water type and 
the type of disinfection used. 
Formation can vary daily with the amount of natural organic material in the water, 
temperature, rainfall, and distance from the treatment plant or other factors 
influencing water quality. 

Water utilities swlteftlng from chlorine to monochloramine report fewer consumer 
concerns about water quality. 

Water utilities switching from chlorine to monochloramlne report fewer consumer 
concerns about the taste of water? 
Water utilities switching from chlorine to monochloramine report fewer consumer 
concerns about odor1 

a Consumers may still notice a chlorine smell when utilities use monochloramine? 

Additional Supporting Information: 
1. See Stage 2 Disinfection Byproducts Rula (71 FR 388, January 4,2006) for more Infomation 
on disinfection byproducts and discussion of apldamiologtcal data on chlorinated water 
exposure and cancer, httD://wv~.8~a.aov/te~r/EPA-~Â£R/MOfiyaQyaw/Day-Â£M/w03.~d 
2. See question 11 for additional ways utilities could comply. 
3. Natural organic matter is a complex mixture of compounds formed as a result of the 
breakdown of animal and plant material in the environment; Source: 

. . . - . . . . - -  
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11) Other than chlorine and monochloranaine, what options could water utilities 
consider to reduce the levels of disinfection byproducts? 

Water Irf;/fties haw s~veral  options for reducing dibinfeetion byproducts other 
1 than chlorine and monochloramh~ 

One option for reducin disinfection byproducts is to reduce the amount of time 
I - ! water spends in pipes,. - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

One option for reducing disinfection byproducts is to use ozone or ultraviolet (UV) 
l a tight, - - - - - - - - - - A - - - - - - - - - - - - - - - - - - - - - - - 4 - - - - - - - - - + - - - L - - - - - - - - -  + 

I 
rn One option for reducing disinfection byproducts is improved filtration to reduce 

I natural ficg^nic mattef 
.. - 

TTre options for reducing disinfection byproducts ham disadvantages. 
Better system management to reduce the amount of time water spends in pipes 
@r!mmved- tittration-methpds-may still not be ewgh,to reduce regulated- - - - - - - - s {DM~ 
byproduct levels. 
Ozone, W and some Improved fitlration processes require a high level of 
sophistication, expertise, and management skills to operate successfully. 
One disadvantage of ozone and ultraviolet (UV) light Is they require the 
Installation of new and expensive technology, making it impractical for many 
utilities. 

Utilftiea must *ti// use chlorine or monachloramlne to protect drinking water from 
harmful organisms in pipes. 

The major disinfection alternatives to chlorine and monochioratnine can reduce 
the formation of some disinfection byproducts but can Increase the production of 
others. 
The major treatment alternatives for reducing disinfection byproducts do not by 
themselves provide adequate protection for drinking water as it moves through 
water pipes. 
EPA is encouraging water utilities to consider a full-range of alternative 

1 technologies and o p r a t i o n a l ~ i d  &! -@-~&IQ d!sj!feqiq bpmdu-@.- - - - 

AddISonal Supportfng Informatiom 

&Certain regulated disinfection byproducts will Increase over time as water continues to react - 
with natural organic matter. Natural organic matter is a complex mixture of compounds formed 
as a result of the breakdown of animal and plant material in the anvlronment. Source: 

6 3 3 1 8 4 . ~ ~ I d 4 6 1 5 7 9 .  Options 
for reducing water age include flushing programs and eliminating dead-end locations in pipes. 
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