Jeanne Briskin/DC/USEPA/US To Jocelyn Keehner
10/30/2008 12:38 PM cc

bce

Subject Fw: ASDWA advance materials on Chloramines

—- Forwarded by Jeanne Briskin/DC/USEPA/US on 10/30/2009 12:37 PM -—

From: Jeanne Briskin/DC/USEPA/US

To: Pamela Barr/DC/USEPA/US@EPA

Date: 03/02/2009 10:17 AM

Subject: Fw: ASDWA advance materials on Chloramines
Hi Pam,

Jini will resend with the shorter version we had discussed last week (stopping the handout after the list of
29 message maps, to omit the Resources section and all later parts.

Jeanne
-—-- Forwarded by Jeanne Briskin/DC/USEPA/US on 03/02/2009 10:15 AM —--

ASDWA advance materials on Chloramines

t
Jini Mohanty o Pamela Barr 03/02/2009 10:12 AM

Cc: Jeanne Briskin

Pam,

Here are the chloramines advance materials for ASDWA:

=1

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

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

Mew Chloramines page reference for ASDWA.doc
I will be providing you with the hard copy too.

Jini



Chloramines in Drinking Water

Chloramines are disinfectants used to treat drinking water. Chloramines are most commonly
formed when ammonia is added to chlorine to treat drinking water. The typical purpose of
chloramines is to provide longer-lasting water treatment as the water moves through pipes to
consumers. This type of disinfection is known as secondary disinfection Chloramines 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 communication expert to help us
organize complex information and make it easier for us to express current knowledge.

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 Supporting Information
section, which includes links to documents and resources that provide additional technieal
information.

EPA continues to research drinking water disinfectants and expects to periodically evaluate
and possibly update the questions and answers about chloramines 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.

e To view all 29 Questions and Answers PDF (XXpp.XXK)

Basic Information about Chloramines and Drinking Water Disinfection

What are chloramines? PDF (xxx.xxx)
How long has monochloramine been used as a drinking water disinfectant? How is

monochloramine typically used? How many people/water utilities use
monochloramine? PDF (XXpp, XXK)
e Why is drinking water disinfected? What is the difference between primary and

secondary disinfection? How is monochloramine used in a treatment plant? PDF (XXpp,
XXK)




What disinfectants are available for drinking water? PDF (xxx.xxXx)

How effective is monochloramine vs. chlorine as a primary disinfectant? PDF (xXpp,

XXK)
How effective is monochloramine vs. chlorine as a secondary disinfectant? PDF (xXpp,

XXK)

Water systems, disinfection byproducts, and the use of monochloramine

Why are disinfection byproducts a public health concern? PDF (XXpp, XXK)
How does EPA requlate disinfection byproducts (DBPs)? PDF (XXpp, XXK)
How do the kinds and concentrations of disinfection byproducts formed by

monochloramine compare to those formed by chlorine? PDF (XXpp, XXK)
Why are water utilities switching to monochloramine? PDF (XXpp, XXK)

Other than chlorine and monochloramine, what options could water utilities consider to
control the levels of disinfection byproducts? PDF (XXpp, XXK)

Does EPA require water utilities to use monochloramine? Who approves the decision
for a water utility to use monochloramine? PDFE (XXpp, XXK)

What assistance does EPA provide to water utilities that are considering a switch from
chlorine to monochloramine? PDF (XXpp, XXK)

Chloramines-related research

How did EPA evaluate the safety of monochloramine for use as a drinking water

disinfectant? PDF (XXpp, XXK)

Why does EPA believe that sufficient research has been conducted to approve the use
of monochloramine as a drinking water disinfectant? PDF (XXpp, XXK)

Why does EPA believe monochloramine is safe and appropriate to use? PDF (XXpp, XXK)
What does EPA see as the advantages of using monochloramine? PDF (XXpp, XXK)
What does EPA see as the disadvantages of using monochloramine? PDF (XXpp, XXK)
What is EPA’s current focus regarding chloramines research? What other ongoing
research is EPA aware of? PDF (XXpp, XXK)

Common health questions related to monochloramine

Is it safe to drink and cook with chloraminated water? PDF (XXpp, XXK)

Can I shower in or use a humidifier with chloraminated water? PDF (XXpp, XXK)

Can chloraminated or chlorinated water be used for dialysis or in an aquarium? PDF
(XXpp, XXK)

Does monochloramine cause cancer? PDF (XXpp, XXK)

L]

« Does monochloramine cause skin problems? PDF (XXpp, XXK)

o Do chloramines cause breathing problems? PDF (XXpp, XXK)

e Does monochloramine cause digestive problems?

¢« Does monochloramine change water chemistry? Does monochloramine use contibute
to the release of lead or other contaminants into drinking water? PDF (XXpp, XXK)

e Can octor tell i Ith problems are caused by monochloramine or any other
disinfectant in drinking water? PDF (XXpp, XXK)

» How can I remove monochloramine from my drinking water? PDF (XXpp, XXK)

Resources

More information about your drinking water

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



EPA requires all community water systems to prepare an annual consumer confidence
report (CCR) (sometimes called a water quality report) for their 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 EPA’s Website, you may request it

by calling your water system.

o Consumer Confidence Reports Web site

s Find out if your water systems has their CCR listed online

o More information about chloramines and disinfection byproducts

Mare information about health effects and drinking water disinfection from EPA is
available in the following locations:

EPA's Integrated Risk Information System (IRIS) Web site.
IRIS includes updated information up to 2005 for the oral and carcinogenicity
assessments for chloramine (assessment found under heading monochloramine).

Drinking Water Health Criteria Document for Chioramines, (155pp, 2M, About PDF)
Health and Ecological Criteria Division, Office of Science and Technology, Office of
Water, EPA, 1994, [Note: This document is currently being revised]

Stage 1 Rule page has further information on exposure and occurrence and
summarizes of health information used to set the current chloramine standard.

Stage 2 Rule Web site has further information on disinfection practices and explains
risk-risk tradeoffs associated with disinfection byproducts and pathogen control.

e To reach EPA for more information:

Write
EPA's Water Resource Center (RC-4100T)
1200 Pennsylvania Avenue, NW
Washington, DC 20460
Please specify document(s) requested, or

contact the Safe Drinking Water Hotline,

2007 Version of Chloramines Q&A’s

EPA has updated the previous version of the Chloramines Q&A’s in order to better
communicate complex issues to a wider audience. EPA expects to continue to review
and possibly update the Q&A's on a periodic basis or as new information becomes
available

2007 Version of Chloramines Q&A's PDF.(xXpp, XXK)

Taop of page




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



Jeanne Briskin/DC/USEPA/US To Jocelyn Keehner
10/28/2009 10:49 AM cc
bce

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

- Forwarded by Jeanne Briskin/DC/USEPA/US on 10/28/2009 10:49 AM -—---

From: Nicole Shao/DC/USEPA/US
To: Patricia HallDC/USEPA/US@EPA
Cc: Danielle Tillman/DC/USEPA/US@EPA, Jeanne Briskin/DC/USEPAIUS@EPA
Date: 01/28/2009 09:36 AM
Subject: Re: ORD Comments on the 1/26 Version of the Message Maps
Trish,

Thank you for the changes. With regard to question 17, KM1, could we consider adding a footnote to this
statement that points to question 187 ['ve inserted the suggestion as a track change. Let me know if you
would be okay with this change.

Chloramine Maps Jan 28 03_ord comment.doc

Thanks,
Nicole

Nicole Shao

US EPA, ORD-Office of Science Policy
1200 Pennsylvania Avenue, NW (8104R)
Washington, DC 20460

(202) 564-6779

Patricia Hall Hi Nicole, Thanks for the quick turn-aro... 01/27/2009 04:05:59 PM
From: Patricia Hall/lDC/USEPA/US
To: Nicole Shao/DC/USEPA/US@EPA
Cc: Danielle Tillman/DC/USEPA/US@EPA, Jeanne Briskin/DC/USEPA/US@EPA
Date: 01/27/2009 04:05 PM
Subject: Re: ORD Comments on the 1/26 Version of the Message Maps
Hi Nicole,

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

| did make a few minor changes to #17 and #19.

17# KM 1 now reads:
Switching to monochloramine is one approach utilities can use to meet new EPA
drinking water regulations.



19# 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.

| didn't include the last part "if conditions are right for use". First, | 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.doc" deleted by Nicole Shao/DC/USEPA/US]

Trish
Nicole Shao Jeanne, Thank you for giving ORD the... 01/27/2009 11:34:52 AM



EPA Chloramines Message Maps
January 28, 2008
BASIC INFORMATION ABOUT CHLORAMINES

1) What are chloramines?

Chloramines are disinfectants used to treat drinking water.
e Chloramines are most commonly formed when ammonia is added to chlorine to
treat drinking water.
e The most typical purpose of chloramines is to protect water quality as it moves
through pipes.
e Chloramines provide long lasting protection as they do not break down quickly in
water pipes.

The different types of chloramines are monochloramine, dichloramine,
trichloramine, and organic chloramines.
s When chloramines are used to disinfect drinking water, monochloramine is the
most common form.
o Dichloramine, trichloramine, and organic chloramines'? are produced when
treating drinking water but at much lower levels than monochloramine.
« Trichloramines' are typically associated with disinfected water used in swimming
pools.

The Environmental Protection Agency regulates the safe use of chloramines in
drinking water. *
¢« EPA requires water utilities to meet strict health standards when using
chloramines to treat water.
e EPA chloramines regulations are based on the average concentration of
chloramines found in a water system over time.
e EPA regulates certain chemicals formed when chloramines react with natural
organic matter® in water.

Additional Supporting Information:

1. Dichloramine is formed when the chlorine to ammonia-nitrogen weight ratio is greater than 5:1,
however, this reaction is very slow. Organic chloramines are formed when chlorine reacts with
organic nitrogen compounds. Source: Optimizing Chloramine Treatment, 2* Edition, AwwaRF, 2004

2. 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 weight ratio becomes
greater than 7.6:1, then trichloramine can form. Trichlormaine formation can occur at a pH between 7
and 8 if the chlorine to ammonia-nitrogen weight ratio is increased to 16:1. Source: Optimizing
Chloramine Treatment, 2™ Edition, AwwaRF, 2004

3. The drinking water standard for chloramines is 4 parts per million (ppm) measured as an annual
average. More information on water utility use of chloramines is available at
http:/iwww.epa.govi/safewater/disinfection/index.html and in the 1997-1998 Information Collection
Rule, a national survey of large drinking water utilities for the Stage 2 Disinfection Byproducts Rule
(DBPR). Information on the Stage 2 DBPR is available at
http://iwww.epa.gov/safewater/disinfection/stage2/.

More information on EPA's standard setting process may be found at:
hitp:/fwww.epa.gov/OGWDWistandard/setting.html.

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:
hitp://www.iwahg.org/templates/id templates/layout 633184.aspx?Objectld=661579.
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2) How long has monochloramine been used as a drinking water disinfectant?
How is monochloramine typically used? How many people/water utilities use
monochloramine?

Monogha‘oramine has been used as a drinking water disinfectant for more than 90
years.
s Monochloramine has been shown to be an effective disinfectant based on
decades of use in the U.S., Canada, and Britain.
¢ Monochloramine is usually used along with chlorine as part of the drinking water
treatment process.
& Monochloramine helps protect people from waterborne diseases.?

Monochloramine is most often used to maintain water quality in the pipes.®
s Monochloramine provides long lasting protection of water quality.
¢ Monochloramine is effective as a disinfectant because it 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.
o Monochloramine 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 Potentially 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:
http://www.epa.qov/safewater/consumer/pdf/hist. pdf.
2. For more information on waterborne disease visit:
hitp://www.cdc.gov/ncidod/diseases/list waterborne.htm.
Drinking water is treated before it is passed through the pipes, however, water is not sterile and
can contain low levéls of microorganisms that survive through treatment and distribution.
Microbes can grow on pipe surfaces forming a thin biofilm layer. These microbes while typically
not harmful can contribute to various problems including: 1) the release of coliform bacteria into
the water, 2) increased disinfectant demand, 3) aesthetic water quality 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, biofilms
have been known to harbor pathogens that cause disease, especially in severely
immunocompromised persons. See Drinking Water Distribution Systems — Assessing and
Reducing Risks—chapters 6 and 7, http://www.nap.edu/catalog.php?record id=11728#toc
Also see EPA's Biofilm White Paper:
http://epa.qov/SAFEWATER/disinfection/tcr/pdfs/whitepaper_tcr_biofilms.pdf.
3. See the Stage 1 and Stage 2 Disinfection Byproduct Rules for more information on new
drinking water regulations (http://www.epa.gov/safewater/disinfection/index.html).
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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 disinfected to protect public health.'
« Prior to the widespread use of disinfectants, many people became ill or died
because of contaminated water.?
Disinfection reduces or eliminates illnesses acquired through drinking water.
EPA 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.”
. Disinfecgion prevents infectious diseases such as typhoid fever, hepatitis, and
cholera.
¢ Some disinfectants are more effective than others at inactivating certain
potentially harmful organisms.®
o Disinfection processes vary from water utility to water utility based on their needs
and to meet EPA treatment requirements. °

Secondary disinfection provides longer-lasting water treatment as the water
moves through pipes to consumers.
e Secondary disinfection maintains water quality by killing potentially harmful
organisms that may get in water as it moves through pipes.
Monochloramine is commonly used as a secondary disinfectant.
Monochloramine may be more useful than chlorine in killing certain potentialLv
harmful organisms in pipes such as those that cause Legionnaire’s disease.

Additional Supporting Information:

1. Not all federally-regulated ground water utilities are required to disinfect 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 organisms include disease-causing bacteria, viruses, and protozoa. Chlorination
and chloramination are not effective at inactivating Cryptosporidium. For information on alternative

disinfectants and other oxidants visit: hitp://www.epa.qov/safewaterimdbp/mdbptg.html#disinfect.
4. For more information on these infectious diseases visit the following websites:

http://www.cdc.govincidod/dbmd/diseaseinfoltyphoidfever a.htm (for typhoid fever);

hitp://www.cdc. govimmwr/preview/mmwrhtml/mm5717a6.him (for hepatitis);
http://iwww.cdc.gov/nczved/dfbmd/disease _listina/cholera gi.html (for cholera).

5. Al utilities that use surface water are required to treat or remove 99.99% of viruses and also lo 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 their
distribution system. Ground water systems are only required to disinfect as necessary and are not
required o have a detectable 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
may, for example, require all of their ground water systems to disinfect. For more information on EPA
surface water treatment requirements visit;

http:/iwww.epa.gov/safewater/mdbp/implement.html and for information on requirements for ground water
systems visit: hitp:/fwww.epa.gov/safewater/disinfection/gwr/basicinformation.html.

6. For more information on Legionnaire's disease visit http://www.nlm.nih.gov/medlineplus.
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4) What disinfectants are available for drinking water?

Most water utilities use chlorine as a primary disinfectant because of its
effectiveness in killing potentially harmful organisms.’
s Chlorine is effective in killing bacteria, viruses, and other potentially harmful
organisms in water.
s One disadvantage of chlorine is it can react with natural organic matter® 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.

Monochloramine is commonly used as a secondary disinfectant to protect the
water as it travels from the treatment plant to consumers.
» Monochloramine is effective in killing bacteria, viruses, and other potentially
harmful organisms but takes much longer to act than chlorine.
+» One disadvantage of monochloramine is it can react with natural organic matter
present in water to form potentially harmful disinfection byproducts.
* Monochloramine is more chemically stable than chlorine, which makes it longer
lasting and an effective secondary disinfectant.

Water utilities 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 of treated water as it travels from the
treatment plant to the customer.

Additional 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 secondary
disinfectant.

1. Potentially harmful organisms include disease-causing bacteria, viruses, and protozoa.
Chlorination and chloramination are not effective at inactivating Cryptosporidium.

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:

http://www.iwahg.org/templates/ld_templates/layout 633184.aspx?0bjectld=661579.
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5) How effective is monochloramine vs. chlorine as a primary disinfectant?

Monochloramine can be an effective primary disinfectant in limited situations.
« Monoachloramine takes much longer than chlorine to kill most potentially harmful
organisms.’
e Monochloramine can be used as a primary disinfectant but the amount of time
needed for treatment makes it impractical for most utilities.
e But because it is longer lasting than chlorine, monochloramine is often used as a
secondary disinfectant.

Chlorine is a very effective primary disinfectant.
« Chlorine is very effective at killing most potentially harmful organisms.’
e Chlorine kills most potentially harmful organisms quickly.
¢ Chlorine is the most frequently used primary disinfectant of drinking water.

A combination of disinfectants is often used for primary disinfection.
« 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.
e The choice of which combination of disinfectants to use varies from water utilitg
to water utility based on their needs and to meet EPA treatment requirements.

Additional Supporting Information:

See question 3 for a discussion of primary and secondary disinfectants.

1. Potentially harmful organisms include disease-causing 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 99.99% 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 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, 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:
http://iwww.epa.gov/safewater/mdbp/implement.html and for information on requirements for
ground water systems visit:

http://www.epa.qov/safewater/disinfection/gwr/basicinformation.html.
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6) How effective is monochloramine vs. chlorine as a secondary disinfectant'?

Both chlorine and monochloramine are effective secondary disinfectants.’
s Both chlorine and monochloramine protect the quality of treated water as water®
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.

Monochloramine has several advantages over chlorine as a secondary
disinfectant.
s Monochloramine is more chemically stable than chlorine.
s Monochloramine produces fewer potentially harmful regulated disinfection
byproducts than chlorine.?
# 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
water utility based on their needs.
¢ Regulatory agencies and water utilities work together in selecting primary and
secondary disinfectants. '
s Regulatory agencies and water utilities balance a wide range of factors in
deciding which disinfectant to use. *
s Either chlorine or monochloramine are used as secondary disinfectants by water
utilities.

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 byproducts in drinking
water for a group of four total trihalomethanes (TTHMs): (chloroform, bromodichloromethane
(BDCM), dibromochloromethane (DBCM), and bromoform), a group of five haloacetic acids
(HAAS) (monochloroacetic acid (MCA), dichloroacetic acid (DCA), trichloroacetic acid (TCA),
monobromoacetic acid (MBA), and dibromoacetic acid (DBA)), and the individual byproducts
chlorite and bromate. The maximum contaminant levels for these disinfection byproducts are:
TTHMs (0.080 mg/L), HAAS (0.060 mg/L), chlorite (1.0 mg/L), bromate (0.010 mg/L). See Stage
2 Disinfection Byproducts Rule (71 FR 388, January 4, 2006) for more information on
disinfection byproducts and discussion of uncertainties, http://www.epa.gov/fedrgstr/EPA-
WATER/2006/January/Day-04/w03.pdf.

4. For more information on Legionnaire's disease visit www.nlm.nih.qov/medlineplus.

5. Factors include the type and condition of source water, haw much water needs to be treated,
complexity of operation, etc. Guidance manuals are available at:
http://www.epa.qov/safewater/disinfection/stage2/compliance.html. Hard copies are available by
ordering publications through EPA's Water Resource Center (phone: 202-566-1729).
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