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Subject Fw. ASDWA advance materials on Chloramines 

- Forwarded by Jeanne Bnsltin/DC/USEPA/US on 10/30/2009 1257 PM - 
From: Jeanne BriskIn/DC/USEP#US 
To: Pamela Barr/DC/USEPA/US@EPA 
Date: 03/02/2009 10:17 AM 
Sublect: Fw: ASDWA advance materials on Chloramtnes 

Hi Pam, 

Jini will m e n d  with the shorter version we had discussed last week (stopping the handout after the list of 
29 message maps, to om% the Resources section and all later parts. 

Jeanne 
- Forwarded by Jeanne BrkikIn/UC/LfSEPA/US on 03/02/2009 10: 15 AM - 

ASDWA advance materials on Chloramines 

t 
Jini Mohanty o Pamela Ban 

Cc: Jeanne Briskin 

Pam, 

Here are tfie chlaramines advance materials for ASDWA: 

Final Qteanwtes in Drinking Water webpage 2-13-09.doc 

Here's a page referring to the web address of the Chloramines page: 

New Udoramim paao ~efefence for ASDWAdoc 

I will be providing you wrth the hard copy too, 

Jini 



Chloramines in Drinking Water , - ,,, ., 

Chloramlnes are disinfectants used to treat drinking water. Chloramlnes are most conkonly 

formed when ammonia Is added to chlorine to treat drinking water. The typical purpose of 

chlomnines Is to provide longer-lasting water treatment as the water moves through pipes to 
consumers. This type of disinfection is known as secondary disinfection Chlorarntnes have 

been used by water utilities for almost 90 years, and their use is closely regulated. More than 

one In five Americans uses drinking water treated with chloramines. Water that contains 
chloramines and meets EPA regulatory standards is safe to use for drinking, cooking, bathing 
and other household uses. 

Many utilities use chlorine as their secondary disinfectant; however, in recent years, some of 
them changed their secondary disinfectant to chloramines to meet disinfection byproduct 
regulations. In order to address questions that have been raised by consumers about this 
switch, EPA scientists and experts have answered 29 of the most frequently asked questions 
about chloramines. We have also worked with a risk comrnunlcation expert to help us 

7' , 

organize complex information and make it easier for us to express current knowipdOB., 

- 1  " ~ i ^  , 

The question and answer format takes a step-wise approach to communicate complex 
information to a wide variety of consumers who may have different educational .backgrounds 
or interest In this topic. Each question Is answered by three key responses, which are written 
at an approximately sixth grade reading level. In turn, each key response Is supported by 

three more detailed pieces of Information, which are written at an approximately 12th grade 
reading level. More complex Information is provided in the Additional Supportfng Informa tion 

section, which includes links to documents and resources that provide additional technical - 
information. 

EPA continues to research drinking water disinfectants and expects to periodically evaluate 
and possibly update the questions and answers about chloramfnes when new information 
becomes available. -. - 
You may wish to view each question separately by clicking on the highlighted question below 
or may wish to view them as one document, 

a To VJ-I 29 Questions and Answers PDF (XXpp-XXK) 

Basic Information about Chloramines and Drinking Water Disinfection 
What are chloramhes? PDF {xxx.xxx] 

Â H u n t ?  Ion as How is 
monochloramlne tvolcallv used? How manv ~eooldwater  utilities use 
m ~ l o r a r n i n e ?  PDF (xxpp, XXK) 
Whv is drinkina water disinfected? What is t 
secondam disinfe ct ion? How i s monochloramine used in a treatment plant? PDF {XXPP, 
xw 



Water systems, disinfection byproducts, and the use of monochloramlne 
Why are disinfection bvorodu@ a ~ u b t k  health concern? PDF (mpp, XXK) 
.How does EPA re~ulate disinfection bvorod&$ fDBPsl? PDF (xxpp, XXK) 
How do the kinds and concentrations of disinfection &- 
m m m e d  bv ch~orlne? PDF (xxppd XXK) 

Â hv are water utilities switchha to monoehlfiiamine? PDF (xxpp, XXK) 
*S could water W i t k  c~nsider to 
cantroltfie levels of disinfection bm . . ~ d u d s ?  PDF (XXpp, XXK) 

rn Does EPA reaujre water u ~ l ~ b a ~ m i n e ?  Who an~roves the decjs10~ 
for a water utility to use monochloramine? PDF (Xxpp, XXu) 
What assistance does FPA orovEdfiJs water utilities that are constdertna a switch from 
ehtsrine to monochtoramlne? PDF (xxpp, XXK) 

ow did EPA evaluate the safety of monochloramine for use as a drinkha water 
disinfectant? PDF (xxpp, XXK) 
Whv does EPA believe that sufficient research has been conducted to g ~ p r ~ v e  the use 
of monochtoramine QS a drinkinq water disinfectant? PDF (xxpp, XXK) 
.Vtfhv does EPA believe monochloramine is safe and a~om~r ta te  to use? PDF (xxpp, XXK) 
What does EPA see as the advantaaes of usina monochlorttnine? PDF (xxpp, XXK) 
-ee as the disadmnbgs of usina t30-? PDF (Xxpp, mK) 
What Is EPA's current focus reoardim chforamines research? What other onaoinq 

PXPP, a K 1  

Common health questions related to monochloramine 
Is It safe to drink and cook with chloramlnated water? PDF (xxpp, XXK) 
Can I shower in or use a humidifier with chloraminated water? PDF ( ~Xpp ,  XXK) 
j u a d u r n ?  PDF 
WWP, 
Does monochioramlne cause cancer? PDF (xxpp, XXK) 
Does r n o n w m  ( m p ,  XXK] 
Do diloramines cause breathina wmblems? PDF (xxpp, XXK) 

namtne cause diaestiw ~roblemg 
D 
to the release of lead or other contaminants into drinking water? PDF (Upp, XXK) 
Can mv doctor tell if mv health uroblems are caused, by manochloramine or artv other 
disinfectant in drinkina water? PDF(mpp, XXK) 
M e ,  rnonod~Iomla=f@m mv drinldng water? PDF (Xxpp* XXK) 

Resources 
More informati& about your drinking water 

EPA strongly encourages people to learn more about their drinking water. Your water 
bill or telephone book's government fistings are a good starting point for local 
information. Water systems have several different choices when It comes to 
disinfection. To find out if chiommines are used in your community, contact your local 
water system. 



EPA requires all commun&y water systems to prepare an annual consumer confidence 
report (CCR) (sometimes called a water quality report) for thefr customers. The CCR 
lists the level of contaminants that have been detected over a certain period of time 
and shows how these levels compare with EPA's drinking water regulations. Some 
water suppliers have posted their annual reports on EPA's Website. If you have not 
received this annual report, and it Is not posted on EPArs Website, you may request it 
by d & g  . &  your water system. 

ports Web site 
Find out if vour water svstems has t h ~ k  CCR Ifsted onlfne 

- '. 
More Information aoouc chlorarnlnes and disinfection byproducts 

More information about health effects and drinking water disinfection from â‚¬ is 
available In the following locations: 

EPA's inteora Info o 
and carcinogeijmy 

assessments for chlonamlne (assessment found under heading monochlomine). 
.. er ri o i ns ,  (isspp, 2M, About PD 

s e n =  and Technology, O ~ E I  of 
1 Water, ERAt 1994. [ ~ g t k ;  This document is currently being 'misqd] 
Stase 1 Rule oaae has further Information on exposure and occurrence and 
- summarizes of health Information used to set thecurrent chloramine s^n#ard, 
:- has further Information an disinfection practices and' exphtns 

risk-risk tradeoffs associated with disinfection byproducts and pathogen control. 

To reach EPA for more Infbrmafion: 

Write 
W 5  Watw Resource C w  (RC-4lOm 
I200 Pennsylvania Avenue, NW 
Washington, DC 20460 
Please specify docuj??ent(s) requested, or 

contact the Safe DrtrtkIn~ Water Hotltm. 

2007 Version of Chloramines Q&Ars - ,.I 
EPA has updated the previous version of the Chloramines (3&A ŝ1 in o^er^ol&ter 
communicate complex issues to a wider audience, ERA expects to continue to review 
and possibly update the Q&Ars on a periodic basis or as new Information becomes 
available 

2667 Version of Chloramlnes QWs PDF.(xxpp, XXK) 



Please see the new EPA Chloramines web page at: 
http://www. epa.gov/safewater/disitifectiodchloramiTie/ 



Subject Fw: ORD Comments on the 1/26 Version of the Message 
Maps 

- Forwarded by Jeanne Brisltln/DC/USEPA/US on 10/28/20Q9 10:49 AM - 
From: W e  Shao/DC/USEPA/US 
To: Patricia Hafl/DC/USEPA/US@EPA 
Cc: Danielle T!Urnan/DC/USEP#US@EPA, Jeanne Brist(in/DC/USEPA/US@EPA 
Date: 01/28/2009 09% AM 
Subject Re: ORD Comments on the 1/26 Version of the Message Maps 

Thank you for the changes. With regard to question 17, KM1, could we consider adding a footnote to this 
statement that points to question 18? I've inserted the suggestion as a track change. Let me know if you 
would be okay wfth this change. 

Thanks, 
Nicole 

Nicote Shao 
US â‚¬P ORD-OfBce of Science Policy 
1200 Pennsylvania Avenue. N W (8 104R) 
Washington, DC 20460 
(202) 564-6779 

From: Patricia Halt/DC/USEPNUS 
To: Nicole Shao/DC/USEPA/US@EPA 
Cc: Dandle TItImn/DC/USEPA/US@EPA, Jeanne BriskidDC/US~PA/US@EPA 
Date: 01/27/2009 0405 PM 
Subject: Re: OR0 Comments on the 1/26 Version of the Message Maps 

Hi Nicole, 

Thanks for the quick tum-arctund. We made most of the changes and we agree with your 
characterization of "water chemistryn. This is what we were going for all along but were obviously not 
successful at making this point Thanks for the language you provided, 

I did make a few minor changes to #I 7 and #19. 

17# KM 1 now reads: 
Switching to monochioramine fs one approach utilities can use to meet new EPA 
drinkfng water regidations. 



f9# KM 2 now reads: 

Results from past and ongoing research indicate monochloramine use at 
regulated levels can be a safe means for disinfecting drinking water. 

I didn't include the last part "if conditions are right for use". First, I thought we 
addressed the issue by modifying the statement to say "can be a safe". Second, It may 
the statement very long for a KM. 

Here is the latest draft with your other changes included: 

[attachment "Chloramine Maps Jan 28 09.docN deleted by Nicole S haoIDClUSEPNUS] 



EPA Chloramines Measaae Maps 
January 28,2008 

BASIC INFORMATION ABOUT CHLORAMINES 

1) What are chloramfnes? 
1 A _  

Chlommines a& disinfectants used to treat drinking water. , tt!a I I ~ U  , - *  

Chloramlnes are most commonly formed when ammonia is added to chlorine to &UU * -  
treat drinking water. 
The most ty&al purpose ?fchlpramines is to protect water quality as it moves 

. , *,L,F :c,~, 
through pipes. TT4' U-^ J.ut.'ti - , 

Chloramines provide long la%q p t e w o n  as they do not break down quickly in 
- 1 ^ - 1 b 1 ^ ,  1 , :  

water pipes. Â¥  ̂. 

The different types ofchioramines are monochloramfne, dichlommine, & 1,. 
t?ichloram/ne, and organic chlofam/nes. 

When chlorarnines are used to disinfect drinking water, monochloramine is the 
most common form. 
Dlchlommlne, trichloramine, and organic chl~ramines'~ are produced when 
treating drinkin water but at much lower levels than monochtoramine. ? a Trichloramines are typically associated with disinfected water used in swimming 
pools- 

The Environmental Protection Agency regulates the safe use of chloramlnes In 
drinking water. 

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

Additional Supporting Information: 
1, Oichforairiinc is (brrned when the chlorine to atnmonia-ntkugen weight ratio is greater than 21, 

however, this reaction is very slow. Organic chloramines are formed when chlorine reacts with 
organic nitrogen compounds. Source: Optimizing Chlmwnine Treatment, 2* Edtfion, AwwaRF, 2004 

2. Trichtaramlne formation (toes not usually occur under normal drinking water treatment conditions. 
However, if the pH Is lowered below 4.4 or the chlorine to ammonia-nitrogen weight ratio becomes 
greater than 7.6:1, then trtchtoramlno can form. Trichlormalne h a t i o n  can occur at a pH between 7 
and 8 if the chlorina to ammonia-nitmgen weight ratio is Increased to 15:1, Source: Optimizing 
CffSaramlm Treatment, 2"' Edition. AwwaRF, 2004 

3. The drinking water standard for chtoramines is 4 parts per miliion (ppm) measured as an annual 
average. More Informah on water utility use of chloramines is available at 

Y ~ . e ~ l $ a ~ d i s l n b ~ n f i n d ~ . h ~ l  and in the 1997-1908 lnformatlon Collection %, a national 8Urvay of large drinking wafer utilities for the Stage 2 Disinfection Byproducts Rule 
(DBPR1. Information on the Staae 2 DBPR is available at 
~ & . e m . a o v / ~ b r l d ~ s l n ~ o ~ - .  
More trrfwmatron on EPA's standard sefflna process may be found a t  -. 
http'1/www,s~a-oovKiGWDWfetetMteTd/settinq.titml. 

4. 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; 
~ t W ~ . i w a h ~ / l e m d a t e s / l d  hl&kdaVO~t 6331 8 4 , a s ~ x ? ~ ~ ~ t l d ~ % l 5 7 ~ .  

Deliberative draft - do not cite or distribute Revised 1/26/09 



2) How long has monoch1oramine been used as a drinking water disinfectant? 
How is monochloramine typically used? How many peopldwater utilities use 
manochlaramine? n - , ~ \ : - y v ~ ~ ~ r # #  ' ~ W V I ~ , ~ ~ !  b 8  

Monochloramlne has been used as a drinking water disinfectant for more than 60 
years.' 

Monochloramine has been shown to be an effective disinfectant based on 
decades of use In the U.S., Canada, and Britain. 
Monochlorarnine Is usually used along with chlorine as part of the drinking water 
treatment process, 
Monochloramlne helps protect people from waterborne diseases? 

MonochloramSne is most often used to maintain water quality in the pipes3 
Monochtoramine provides long lasting protection of water quality. 
Monochloramine is effective as a disinfectant because ft does not dissipate as 
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 
monochloramine. 

Monochloramlne use has Increased in recent years due partly to new drinking 
water regulations developed to limit certain disinfection byproducts. 

a New drinking water regulations limit the concentration ofpotentially harmful 
disinfection byproducts that may occur in drinking water. 
Several large cities such as Denver and Philadelphia have been using, 
monochloramine as part of their treatment process for decades. 

Additional Supporting Information: 
1. For more Information on the history of drinking water disinfection visit: 

h ~ : l ~ . e ~ ~ o v / s a ~ w ~ t e t l ~ ~ u m e r l ~ f h i ~ . ~ d f .  A 

2. For more Information on waterborne disease visit 
htt~://www.cdc.~ov/ncidod/dlseases/list waterbomehtm. 

Drinking water is treated before it is passed through the pipes, however, water is not sterile and 
can contain low lev616 of microorganisms that survive through treatment and distribution. 
Microbes can grow on pipe surfaces forming a thin bioiilrn layer. These microbes while typically 
not harmful can contribute to various problems Inducting: 1) the release of cotifom bacteria into 
the water, 2) Increased disinfectant demand, 3) aesthetic water qualify problems (e.g. 
unpleasant taste or odor), and 4) pipe corrosion or nitrification reactions and the resulting 
release of contaminants such as nitrite, nitrate, and lead into the water. See question 27 for - 
more Information on contaminant release, biofilms, and nitrification, In some cases, biofilma 
have been known to harbor pathogens that cause disease, especially in severely 
immunocompmmi#d persons. See Drinking Water Distribution Systems - Assessing and 
Reducing RisksÃ‘chapter 6 and 7, ~tto://www.na~.ddcatalo~.oh~?record id=11726#toc 

Also see EPA's Blofflm White Paper 
~ttp:/Je~a.aov/S/iJ;EWATER/d!sinfeGtion/tc^/Dtffis/whiteoa~er tcr biofilms.~df. 

3. See the Stage 1 and Stage 2 Disinfection Byproduct Rules for more information on new 
drinking water regulations (htto://www.e~a.~ov/safewater/disinfection/tndex.html). 

Deliberative draft -do not cite or distfibute Revised 1/26/09 2 



BASIC INFORMATION ABOUT DRINKING WATER DISINFECTION 
..... -.. 

XJ .I ..' "::I 1.. fl 4 , I  
3) Why Is drinking water disinfected? What Is the difference between primary and -=, . -I. I , .- 
secondary disinfection? How is monochloramine used in a treatment plant? . ,iir-iu; A:, I 

Drfnkhg water fs disinfected to profeotpubffc health^ . . . .,., , *L -. - . L b J ?  ,A 
' . t i -  .1k?,lffi:1 - 

rn Prior to the widespread use of disinfectants, many people became ill or died . L :a . 
because of contaminated water. 

11 * -11 74.Y' * 
Disinfection reduces or eliminates illnesses acquired through drinking water. ,, , :> I : r 
EPA and CDC believe the benefits of drinking water d&&f&io~,outw$&gh tine 

' I i n i ~ k h  
potential risks from disinfection byproducts. I,,TIIII - a: 

,-84.* ,! &p-- ., 
Primary disinfecffon kllk or inactivates bacteria, viruses, and other potentially ' ' 
harmful organisms in drinking wafer3 . -- ,.~'i&ir: I 

Disinfection prevents infectious diseases such as typhoid fever, hepatitis, and: 
- I - a "  an 

cholera. . : . E t ,  *.-#,.-,' 

Some disinfectants are more effective than others at inactivating certain . , . .  9 .1  1 
potentially harmful  organism^.^ -.  +T-'.f- I 1 
Disinfection processes vary from water utility to water utility based oh their needs vl-: P I ,  
and to meet EPA treatment requirements. 

' ' .r-^uftfll *..M 
Secondary disinfection provides longer-lasting water treatment as the water . .lIuW&^ 
moves through pipes to consumers. 

7 .  

Secondary disinfection maintains water quality by ki1lfngp"otentiaHy harmful iy , -- lL , 

organisms that may get in water as It moves through pipes? ,- 
I I '  : i f  

Â Monochloramine is commonly usad as a secondary disinfectant. .. .- , ~ . .. . 
Monochloramine may be more useful than chlorine in killing certain potentially 
harmful organisms in pipes such as those that cause Legionnaire's disease. , , - -  

AddMona! Supporting fnfounafton: 
1. Not all federally-regulated ground water ufiikes are required to disinfect tti&water. ~ e g u h b s  ' - . , # I  I #  

authortfies work with utilities to decide if treatment is necessary. e'i ,,, 

2. See question 2 for additional history on drinking water disinfection. - ,  L - 
3. Potentially harmful organisms Include disease-causing bacteria, viruses, and protozoa. Chtorinalion A 

and &loramination are not effective at inactSvatina Crwitosmfdium. For information on alternative , " ., 
disinfectants and other oridants visit: hto://*ww.e~a.aavkafewater/mdh~/t~rib~ta.html#ctisinf9ct.i' 
4. For more information on these infectious diseases visit the followin0 websites: ,.., , . . -if , -. .. 
htto://www,od~,~ov/nddodldbrnd/d~e9seirrfo/W~oidkver a.Mm (for typhoid fever); . ,-. -.- -. . 
http://www.cdc.qovlmmwr/preview/mm~rhtmUmm5717a6.htm (for hepatitis); 1 - ii 

-fTÃ 
ttD://www.cd(;.aov/nczved/(ffbm~d~sease listing/cholera aLhW (for cholera). . . . _,- A. --. .,-J 5. AH utilities that use surface water a n  required to treat or remove 99.99% of viruses and also to filar m: 

. . t J I  

their water. However, some surface water systems may obtain waiversfor filtration if the water comes '' 

from 8 protected source. Surface water systems musl also have a detectable disinfedant residual In fheir 
distribution system. Ground water systems are only required to disinfect as necessary and are not 
required to have a detsctabie disinfectant residual. Ground water systems that are found to be influenced 
by surface water (for example, wells located next to rivers) are required to follow the treatment 
requirements for surface water. In addition, States may have more stringent treatment requirements and A h k ;  - 
may. for example, require all of their ground water systems to disinfect. For more information on EFA 3 !I . .Â 

surface water treatment raquirements visit: .. -- 
httD://www.e~a.aov/safew~tor/mdbD/imolement.htnil and for information on requiremgjE&@~round W&i-ii,.+i.& ' : 
systems visit: htto://www.e~a.aov/saf8waterldisinkction/aw/basicinformation.html. 

" t W i i i n y t T * .  I W  ' 

6. For more information on Legionnaire's disease visit http://www.nlrn.nih.nov/medline~lus. 

~efiberathe draft - do not cite or dist-&ute Revised 1/26/09 3 



4) What disinfectants are available for drinking water? 

Most water utilities use chlorine as a primary disinfectant because of Its 
effectsveness in klllfng potential4y harmful wpiitnfema;' 

Chlorine is effective in kilting bacteria, viruses, and other potentially harmful 
organisms In water. 
One disadvantage of chlori,ne Is It can react with natural organic matter' present 
in water to form potentially harmful disinfeedon byproducts. 
Water utilities sometimes use chlorine several times during treatment because 
the Initial dose loses its effectiveness over time. 

Â¥wÃ 

#onoetiloramiae is commonly US&S%%Z%&~ &Kchnt to protect the 
waterasfttravelsfrom thetreatoientplanttomssmers^ 

Monochloramlne is effective in killing bacteria, viruses, and other potentially 
harmful organisms but takes much longer to act than chlorine. 
One disadvantage of monociiloramine Is ft can react with natural organic matter 
present in water to firm potentially harmftil dislnfedim byproducts. 

Â Monochloramine is more chemically stable than chlorine, which makes it longer 
lasting and an effective secondary disinfectant. 

Water ut///(/as may use ozone, UV light, or chlorine dioxide as primary 
disinfectants 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. 
Either chlorine or monochloramine must still be used in addition to any primary 
treatment process to protect the quality oftreated wat8r.m it travels from the 
treatment plant to the customer. 

Additional Supporting Infomatioft: 
See question 3 for a discussion of primary and secondary disinfectants. See questions 5 ma o 
for a speciff c discussion of chlorine and monochloramine as a primary and secondary 
disinfectant. 
1. Potentially harmful organisms include disease-causing bacteria, viruses, and protozoa. 
Chtodnatton and chloraminatfon are not effective at inactivating Cfypfosporfdium. 
2. 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: 

Deliberative draft - do not cite or distribute Revised 1/26/09 4 



5) How effective Is monochloramlne vs. chlorine as a primary disinfectant? 

Monochloramlne can be an effective primary disinfectant in limited situations. 
4 Monodtlotyine takes much longer than chlorine to kill most potentially harmful 

organisms. 
Monochloramine can be used as a primary disinfectant but the amount of time 
needed for treatment makes It Impractical for most utilities. 
But because it is longer lasting than chlorine, monochloramine is often used as a 
secondary disinfectant, -.- , ;L- . . , f r -  

' 8 , I '  

Chlorine Is a vwy effective primary disinfectant 
- ., 3 1  

Â Chlorine is very effective at killing most potentially harmful organisms.' ,X , 
t .bt.y - ..,.,-_. ,< 

Chlorine kills most potentially harmful organisms quickly. 1 PT! ',1 .I . b ; Ã ˆ ~ ~ ~  . 
Chlorine is the most frequently used primary dkiofefitmLfiif dn&king -wg@r, ,, % . Gw 

^.2! w. I r'. . . 
A cbmbination of disinfectants Is often used for primary a n %  on. I + *- n 

Â Primary disinfection usually consists of multiple dfsinfec8on steps that may start , a  , . . 
as the water enters the treatment plant. i i 

Ã When used as a primary disinfectant, monochloramine effectiveness is increased' 
by combining it with other disinfectants. 

I 

The cholce of which combination of disinfectants to use varies from water utility ..; .: ,#, -. , 
to water utility based on their needs and to meet &PA treatmerrtreqyjrgq@. , , , r. .* ,, 

r I T  ! ' 4 1 7 1  I d  1 ,  

Additional Supporting informi tion: . -  l .. r . 4 1 > ,  ' , ,!I*, ., . . 
See question 3 for a discussion of primary and secondary disinfectants. 

I -  
1. Potentially harmful organisms Include disease-causing bacteria, viruses, and protozoa. 
Ghlorinatton and chloraminatlon are not effective at inactivating Gfypfasporfcffum. '. . 
2. All utilities that use surface water are required to treat or remove 59.99% of viruses and also n. 

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 P IJ I 

disinfectant residua! in their distribution system. Ground water systems are only required to 
disinfect as necessary and are pot required to have a detectable disinfectant residual. Ground t 

water systems that are found to be influenced by surface water (for example, wells located next - 
to rivers) are required to follow 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 visit: , t 

httD://www,ewa,(iovfeaTwater/mdbo/lm~tement.html and for infomation on requirements for q; 
ground water systems visit: I TIHI 

httD://ww.e~a.aov/safewater/disinfection/awr/basicirFfomation.~. 1. . -'a : 
1 - ^ '  7 ,  

Deliberative draft - do not cite or distribute Revised 1/26/09 5 



6) How effective is ntanochloramine vs. chlorine as a secondary disinfectant'? 

80th chlorine and monocft/oramine are effecffve secondary disinfectants,' 
Both chtorine and monochloramine protect the quality of treated water as water2 
travels through pipes. 
Both chlorine and monochloramine produce disinfection byproducts, some of 
which are harmful to human health. 

+ EPA and CDC believe the benefits of drinking water disinfection outweigh the 
potential risks from disinfection byproducts. . ,. #. 

' 

Monochiommine has several advantages over chlorine as a secondary 
dklnfectont 

Monochloramine is more chemically stable than chlorine. 
Monochloratnine produces fewer potentially harmful regulated disinfection 
byproducts than ch~orine.~ 
Monochioramine 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 ~ffffify to 
water utility based on their needs. 

4 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 are used as secondary disinfectants by water 
utilities. J 

Additional Supporting Information: , , .. 
1. See question 3 for a discussion of primary and secondary disinfectants. See questions 17 
and 18 for advantages and disadvantages of monochloramine use. 
2. See question 2 for a more information about protecting the quality of water as it travels 
through pipes 
3. EPA has enforceable regulations to limit occurrence of disinfection byproduds in drinking 
water for a group of four total trihalornethanes (TTH Ms): (chloroform, b.mmodichloromethqrta 
(BDCM), dibromtSchlorornsthane (DBCM), and bromoform), a group of five haloacetic acids 
(HAA5) (monochloroacetic acid (MCA), dtchloroacetic add (DCA), trichtoroaceiic add (TCA), 
monabmmoacetic add (MBA), and dibromoacetic acid (DBA)), and the individual byproducts 
chlorite and bramate. The maximum contaminant levels for these disinfection byproducts are: 
TTHMs (0.080 mg/L), HAA5 (0.060 mg/L), chtorite (1.0 mgL), bromate (0.010 mgA). See Stage 
2 Disinfection Byproducts Rule (71 FR 388, January 4,2006) for more information on 
disinfection byproducts and discussion of uncertainties, htt~://www.et>a.aov/fed~sU/EPA- 

~ / J a n u ~ 4 / w O 3 . ~ d f .  
4. For more information on Legionnaire's disease visit www.nlm.nih.aov/medline~Eus. 
5. Factors include the type and condition of source water, hew much water needs to be treated, 
complexity of operation, etc. Guidance manuals we available at: 
hto://www.e~a.qov/safmtef/df6infection/staae2/mm~liance.hhl. Hard copies are available by 
ordering publications through EPA's Water Resource Center (phone: 202-566-1 729). 
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