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Introduction...

Environmental regulations for drinking water, legislated by the Safe Drinking Water Act,
ensure that consumers are drinking safe and appealing water. As with all regulations, there are
limits on their applicability and some drinking water systems may not be regulated. Such
unregulated systems are often left without guidance to ensure the health and well-being of their
consumers. Many small Army facilities are served by such unregulated systems. This
information paper (IP) provides guidance for these facilities to establish a reasonable and
executable drinking water management program to enhance the quality of drinking water
provided and to ensure health protection. The information contained in this IP was written with
small Army facilities in mind such as depots. National Guard armories, and Reserve centers;
however, larger Active Army installations that purchase their water from a neighboring town
may find this information useful as well.

How To Use This Document...

This IP was designed to serve as a reference manual for unregulated drinking water
systems. Although information can be read front to back, particular information can be readily
extracted through use of the table of contents.

® Management Measures for Purchased Water Systems ... See Chapter 3.

® Management Measures for Individual Water Systems .... See Chapter 4.

o Sample Collection and Analysis ... See Chapter 5.

® Practical Distribution System Operation and Maintenance ... See Chapter 6.
e Point-of-Entry/Point-of-Use Treatment “Filters” .... See Chapter 7.

Assistance Available...

One of the most common obstacles unregulated systems have is obtaining technical and
analytical assistance. The USACHPPM Water Supply Management Program (WSMP)
provides consultative expertise to Army and Department of Defense (DOD) installations
worldwide for environmental health aspects of drinking water supply, treatment and
distribution at relatively low cost. USACHPPM’s matrixed resources include a fully
accredited laboratory, drinking water engineers and scientists, risk assessment and
communication experts, and a team of physicians. Assistance can range from quick telephone
consultations to onsite visits.
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Contact the WSMP at ...

Phone: (410)671-3919  Fax: (410)671-8104 DSN: 584
e-mail: chppm_dwater(@chppm-ccmail.apgea.army.mil

For an overview of our program and to view copies of some of our technical guidance documents, be sure to |§
visit our world wide web site at  http//chppm-www.apgeaarmy.mil/dwater.
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Chapter 1
On Your Own -- Drinking Water Systems
Not Regulated by the EPA

1-1. Where Does My Drinking Water Come From?

a. Army facilities receive their drinking water in one of two ways: from operating their
own drinking water system either directly or through a contractor (referred to as “individual™
systems) or from purchasing their water from a neighboring supplier (referred to as “purchased”
water systems).

b. Individual water systems have a source of water (ground water or surface water),
typically provide some type of treatment (generally a minimum of disinfection), and distribute
the water for domestic and/or industrial use. Many large Army installations have sizable water
treatment plants which draw water from lakes, rivers, or several wells and produce several
million gallons of water per day. Many small facilities, which employ only a few personnel, use
only one well and apply a common disinfectant such as sodium hypochlorite or even household
bleach to provide minimal treatment.

¢. Purchased water svstems may or may not further treat the drinking water they receive.
Larger Army facilities may need to reapply a disinfectant to maintain a residual throughout their
distribution system. Small one or two building facilities may not do any more than pay a water
bill to the supplier and rely completely upon the treatment used by the supplier to ensure safe
drinking water.

d. All Army facilities, whether supplied by an individual or purchased drinking water
system, must ensure that the drinking water they provide is safe. Systems regulated via the Safe
Drinking Water Act (SDWA) are able to ensure this safety by following enforced drinking water
regulations. Systems not regulated via the SDWA, or “unregulated systems,” are left without
such formal guidance and must develop their own drinking water management program based
upon site-specific needs and resources.

1-2. Is My System Regulated?

a. The drinking water quality regulations established as a result of the SDWA apply to
public water systems (except as described below). The SDWA defines a public water system as
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one which conveys water for the purpose of human consumption to 25 or more people or to 15 or
more service connections for at least 60 days out of the vear (reference 1), Although a system
may meet this definition, it may be exempt from the requirements of the SDWA if it meets ALL
four of the following conditions:

(1) contains a drinking water system which consists only of distribution and storage
facilities and provides no physical or chemical treatment of the drinking water
anywhere in the system;

(2) obtains all of its drinking water from a regulated system;

(3) does not sell the drinking water it receives; and

(4) does not provide water to commercial carriers conveying passengers in interstate
commerce (reference 1).

b. The SDWA encouraged States to obtain primacy for drinking water regulations, and all
States except Washington, D.C. and Wyoming have done so. Primacy States have developed
their own drinking water regulations which are at least as stringent as Federal regulations. Some
States have standards more stringent than Federal requirements. Some have a more strict
definition of a public water system and apply the State drinking water regulations to systems
which serve a smaller number of people or service connections (reference 2). Other States may
require monitoring by systems which meet the four criteria for exemption from Federal
requirements as described above.

¢. Personnel responsible for Army individual systems must determine if the system meets
the definition of a public water system. If it does, the system must meet all applicable drinking
water regulations. Personnel responsible for Army purchased water systems will likely need to
contact the State to determine which drinking water regulations apply. Purchased water systems,
unless they provide further treatment, usually meet the four conditions described above to be
exempt from the SDWA requirements. Most States, however, often require such systems to
perform some distribution system monitoring. Table | contains some examples of Army facility
water supplies and suggested status. Actual status should be confirmed by contacting the State

regulatory authority.

d. Personnel responsible for systems which are regulated via the SDWA should consult
USACHPPM Technical Guide (TG) No. 179, Guidance for Providing Safe Drinking Water At
Army Installations (reference 3). The TG No. 179 provides guidance for meeting the drinking
water regulations pursuant to the SDWA. The management and sampling guidance presented in
this IP applies to unregulated systems and would not keep a regulated system in compliance.
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TABLE 1. EXAMPLES OF WATER SYSTEMS® REGULATORY STATUS

Km M im;; o | egulate %SWAI

Small facility* served by individual system,  Probably not, check with local health

less than 25 employess department for any health regulations
Small facility® served by individual system, Regulated via SDWA, contact State

more than 25 employees regulatory authority

Army-operated campground served by Potentially regulated depending on number of
individual system, seasonal use days operating (>60 ves, <60 not)

Range well used intermittently for training Probably not, check with local health
purposes department for any health regulations
Small fucility served by purchased water Not regulated

system, less than 25 employees

Small facility served by purchased water Probably not regulated, check with State
system, no treatment provided, more than 25 regulatory authority for any operational or
employees maintenance requirements that may apply

Small facility served by purchased water, Regulated via SDWA, contact State
treatment provided, more than 25 emplovees  regulatory authority, may have reduced
monitoring program for such facilities

* A fucility may be a depot, National Guard armory, or a Reserve center with less than 15 buildings served by a
drinking water system,

1-3. Is My Water Quality Good?

a. Drinking water quality directly impacts human health, and therefore, it must be
safeguarded. Every Army facility should be aware of its source of drinking water and should
have a management system in place to ensure that it is safe, meets all applicable regulations, and
meets consumers needs.

b. Army facilities served by unregulated systems, regardless of size and source, should
appoint at least one person to be in charge of drinking water issues. Management of an
individual system may require a person with training in water treatment and plumbing.
Management of a purchased water system may only require someone to be a liason between the
facility and the water supplier. A reasonable amount of time needs to be allotted for the person
chosen to attend to drinking water issues. Personnel in charge of individual systems may need
several hours a week to operate water treatment equipment, refill chemical supplies, collect and

3
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analyze operational and special water samples, maintain distribution and storage facilities, and
repair internal plumbing fixtures. Personnel in charge of purchased water systems may only
need a few hours every month to maintain contact with the supplier and to address any consumer
complaints.

¢. Water system personnel may need to perform some detective work to determine if the
management and attention given to drinking water issues at the facility is adequate, These
personnel should visit buildings on the facility to see where the building obtains drinking water
and should check with employees to see if they are satisfied with the facility’s drinking water.
Heavy use of bottled water at the facility indicates consumers” mistrust or displeasure with the
drinking water provided. Numerous personnel complaints regarding the drinking water or
personnel illness potentially associated with drinking water present more obvious indications that
there is a problem with the facility’s drinking water.

d. Physical indications of problems with drinking water quality or quantity include:
frequent interruptions of supply, low water pressure, staining of plumbing fixtures (blue-green
from copper plumbing or reddish-brown from iron/steel plumbing), colored (red, black or
cloudy) or foul smelling drinking water. dilapidated and unmaintained storage tanks, and
unmaintained drinking water treatment equipment (references 4 and 5).

e. Other site-specific characteristics that indicate a need to verify the quality of the drinking
water provided are: use of a surface water source, close proximity to heavy industry or heavily
fertilized or pest controlled agriculture, known spills of contaminants near-by, and underground
storage tanks or septic systems in close proximity to wells (references 6 and 4).

f. The above mentioned examples certainly are not a complete list of situations which may
indicate a need to take a closer look at a facility’s drinking water. Occasional sampling of the
drinking water or close communication with the supplier are the only ways to ensure good water
quality.
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Chapter 2
Importance of Safe Drinking Water

2-1. Sources of Contamination.

a. What goes up must come down and what goes in eventually comes out. These very
basic principals of life as we know it continue to threaten many of America’s sources of drinking
water. Air pollutants come to the earth in the form of “acid” rain which ends up in our streams,
rivers, and lakes. Mismanagement of hazardous matenals and wastes has led to spills and leaks
which pollute both ground and surface waters. Even the earth’s natural surface and inhabitants
contaminate our source waters with elemental metals, radiological particles. bacteria, viruses, and
other protozoans. Table 2 contains some examples of activities that could potentially
contaminate ground-water or surface-water sources (references 6, 7, and 8).

TABLE 2. ACT I\‘TIIES THAT CGNTAMINATE DRINKING WATER &DURCES‘

Potential contaminants

Agricultural Activities: spraying, fertilizing, and
livestock management

Wastewater Treatment Plant Discharge
Improper Household Waste Disposal

Leaking Storage Tanks (Above or Underground )

Activigy - I e

Hazardous Material Spills* petroleum products, acids, bases, other organic
chemicals

Landfills various organic and morganic chemicals

Injection Wells arsenic, heavy metals, cyanide, various organic and
inorganic chemicals

Mining Operations arsenic, heavy metals, oxidation by-products, acids

Drilling Operations petroleum products, chloride, sodium, barium,
strontium, radionuclides

1. Refercnce 9

pesticides and herbicides, nitrates, nitrites, bacteria,
Crypta sporidium, Giardia, other microbiological
contaminants

nitrates, nitrites, bacteria, viruses, protozoans, heavy
metals, other chemicals (organic and inorganic)

cleaning fluids, degreasers, used motor oil, paints and
paint thinners, soaps and detergents

petroleum products, acids, bases, other organic
chemicals

production

1 Examples of activitey/industries associated with use/handling of listed harardous matcrials or materials which may contaminate
drinking water include: gas stations, dry cheaners, distribution centers, chemical manufactures, water and wastewater treatment facilities,
car-care centers, airports, golf courses, electroplaters, metal finishers, laboratoried, machine shops, rallroads, highway maintenance storage
areas (talts), military bases, oiligas production facilitics, printers, photo finishers. refincries, wood shops, leather tinning facilities, textile
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b. Contaminants can be categorized as follows: inorganics, which contain metals and
nonmetals. that occur both naturally and as a result of pollution; organics that result mostly from
pollution; radiological contaminants that are naturally occurring; microbiological contaminants
that result from animal populations and mismanaged wastewater; and disinfection by-products
that result from reactions between disinfectants applied to the drinking water and naturally
occurring organic material in the water (reference 10). Contamination by many of these
substances is often defined by their concentration, rather than just their presence, in drinking
water. For instance, a certain amount of fluoride in our drinking water is a desirable condition;
too much fluoride can cause health and aesthetic problems. Other substances indicate
contamination of drinking water by their presence alone, such as benzene or trichloroethylene.

2-2. Health Effects of Contamination.

Dnnking water contaminants can cause immediate short-term (acute) or delayed long-term
(chronic) health effects in humans. An example of an acute health effect is the gastrointestinal
illness caused by ingestion of microbial pathogens. The potentially severe symptoms such as
diarrhea and vomiting associated with diseases caused by such pathogens occur within a few
hours to several days (reference 11). Chronic health effects, such as cancer, occur after water
with low doses of a contaminant has been consumed over several years or a lifetime. Whether or
not a consumer experiences adverse health effects from a contaminant is affected by the
concentration of the contaminant and the duration of exposure.

2-3. Health-Protective Criteria for Contaminants.

a. To protect consumers from the adverse health effects of contaminants in drinking water,
the EPA has developed numerous limits on contaminant concentrations based upon health effects
and assumed exposure duration. These limits come in several forms: maximum contaminant
level goals (MCLGs). maximum contaminant levels (MCLs), 1-day, 10-day and longer-term
health advisories (HAs), and action levels (ALs). Although unregulated systems are not required
by Federal law to meet these limits, they can be used as references to ensure that the system is
providing safe drinking water 1o its consumers.

b. An MCLG is the highest level of a contaminant at which no known adverse health
effects occur (references 10 and 12). Often this level is zero; health effects may occur if any of
the contaminant is present. The MCLG is the most protective of all the limits. Often technology
does not allow us to detect or treat drinking water to this level and for this reason, the MCLG is
not enforced by the EPA. The EPA sets another level, the MCL, as close to the MCLG as
feasible taking into consideration cost, technology and acceptable risk. The MCLG and the MCL

6
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are developed based upon an assumed lifetime exposure to the drinking water contaminant. The
MCL is the enforceable standard for a contaminant, and protection of human health is based
upon this limit (references 10 and 12). Currently, ALs only exist for lead and copper. The
concentrations of these two inorganic contaminants can increase throughout a drinking water
distribution system. An AL is the concentration of lead or copper in water which triggers
treatment and other health protective actions by the water system (reference 12). Appendix D
contains a list of the current MCLGs, MCLs, and ALs as of September 1996.

¢. Many contaminants which do not have enforceable standards have HA limits. The HAs
are developed through risk assessments based upon scientific studies of health effects. Since risk
is dependent upon both concentration and exposure period, HAs present limits for contaminants
in drinking water based upon various exposure durations. Each contaminant may have several
HA limits: a 1-day exposure limit, a 10-day exposure limit, a longer-term (approximately 7 years
or 10 percent of an individual’s average lifetime) exposure limit, and some contaminants even
have a life-time exposure limit. It is important to note, though, that HAs do not incorporate the
potential of carcinogenic risk. For substances that are known or probable human carcinogens,
the EPA does not recommend a lifetime HA. Appendix D contains a list of the current HAs as of
September 1996.

d. The rotational nature of and potential of exposure to unique compounds during many of
the U.S. military’s activities have resulted in the need for additional health protective limits
based upon a shorter exposure duration such as a military field activity. These health limits are
the Department of Defense Tri-Service Standards for Field Water established to protect military
personnel from performance-degrading health effects that could jeopardize the accomplishment
of military missions (reference 13). These levels are sometimes higher than MCLs since the
exposure duration is shorter than a lifetime. Appendix D contains a list of the current Tri-Service
Standards for Field Water as of September 1996.

e. Unregulated systems are not required to monitor their drinking water for comparison to
any of these above mentioned limits. However, these limits can be used to ensure the safety of
drinking water when monitoring is performed. Choosing the proper limit for comparison (the
contaminant’s MCL, HA, etc.) depends upon situation specifics such as population served and
exposure duration. Usually, systems compare monitoring results to MCLs, since these are the
limits that must be met by public water systems. In the absence of MCLs, HAs are used. HAs
are also used if the concentration of a contaminant exceeds the MCL but exposure is known to be
less than lifetime. Use of health protective limits in unregulated systems is not an exact science
and may require the experienced judgement of a water quality professional. If monitoring results
show levels of contaminants above the MCLs contained in Appendix D or if contaminants not
listed in Appendix D are detected in drinking water, the USACHPPM or the local health
department should be contacted for appropriate recommendations.

7
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Chapter 3
Management Measures for Purchased Water Systems

3-1. Basics of a Purchased Water System Management Program.

a. A purchased water system management program should consist of three basic steps:
assurance that the water purchased is safe and acceptable, maintenance of water quality once it
enters the facility, and interaction with facility consumers to ensure needs are being met. The
time needed to execute such a management system is dependent upon the size and diversity of
the facility.

b. Purchased water systems rely on a regulated water supplier for a safe and acceptable
supply of drinking water. The quality of the water provided can be verified by requesting a copy
of the regulatory monitoring results from the supplier (reference 2). The monitoring results
should be compared to the State drinking water regulatory limits (or the MCLs listed in
Appendix D) to ensure that the water purchased by the system is protective of human health,
The SDWA requires suppliers to notify customers when monitoring results, monitoring
frequencies, or treatment applied does not meet enforced standards. Personnel responsible for
purchased water systems can also use this notification as an alert of potentially poor water
quality from the supplier. The notification provided will include a description of the problem as
well as directions of any precautionary measures that should be taken. Since this notification
may come via a newspaper article, a local radio or television station announcement, or a direct
letter from the health department or the water supplier, a purchased water system’s management
program should incorporate review of such media.

¢. Maintenance of safe water quality in the facility's distribution system is dependent upon
the basic operational techniques described in Chapter 6. Even small facilities should have some
type of maintenance program which ensures protection of cross-connections and proper operation
of any water treatment or storage units used. At a minimum, a maintenance program should
include an annual “walk-through™ to check the building’s potable water facilities for any unusual
circumstances.

d. Employee complaints regarding the drinking water provide excellent feedback on the
quality of drinking water provided at the tap and should be given immediate attention. Often
they indicate a problem such as the introduction of contaminants to the drinking water from
dangerous cross-connections. These complaints should be passed on to the supplier so that they
can determine if it is a localized or widespread problem (reference 2). Appendix E contains
information on common water quality complaints.

8
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3-2. Water Supplier Information to Gather.

a. Regulated water suppliers are required to periodically monitor the drinking water
produced. The frequency of monitoring varies and is often affected by previous monitoring
results (reference 12). Some contaminants may only be monitored once every 9 vears. Total
coliform (bacteria) is monitored monthly, regardless of previous monitoring results, This
varying frequency creates some difficulty when deciding what monitoring reports to request from
the supplier - an annual summary, all results, monthly reports? Upon starting a purchased water
management program, it would be beneficial to ask for the last monitoring results obtained for
each contaminant. These results will set up a profile of the water quality provided.

Subsequently, annual or even triennial summaries should provide adequate information.

b. Probably the most effective way to obtain monitoring results is to set up an appointment
with the supplier’s public affairs or customer service office. Public water systems are often
reluctant to send copies of monitoring results on a routine basis due to the resulting increase in
paperwork. Direct discussion of the facility’s needs with the supplier should not only result in
meeting those needs, but also in establishing a good rapport with the supplier.

3-3. Additional Menitoring to Further Protect Health.

a. For the most part, purchased water systems can depend upon the supplier to perform all
necessary drinking water quality monitoring. Most contaminants are monitored right at the
treatment facility. Some contaminants, however, such as lead, copper, bacteria and total
trihalomethanes (by-products of the disinfection process) can enter drinking water or increase in
concentration after the water has left the treatment plant, Water suppliers monitor these
contaminants at various locations throughout the distribution system. Smaller Army facilities
can estimate water quality provided to their building(s) from the results of nearby sample sites in
the supplier’s monitoring program. Larger Army facilities may want to request that the supplier
include a building or two on the facility in the supplier’s sampling plan. If this cannot be
accomplished, it may be prudent for a purchased water system to perform some of their own
monitoring. Table 3 contains a list of other contaminants for which purchased water systems
may wish to consider testing.

b. A specific contaminant of concern which can increase in concentration throughout the
facility’s distribution system is lead. Lead can pose a significant risk to human health if too
much of it enters the body. The greatest risk is to young children (especially under the age of 6)
and the fetuses of pregnant women, since they absorb lead more easily (reference 14). If these
high risk populations are present at an Army facility served by a purchased water system,
assessment of lead concentrations at the tap should be performed so that decisions can be made
about how to best protect these consumers. Often, high lead concentrations at the tap can be
reduced by consumers (see Table 4). Other times a point-of-use or point-of-entry treatment
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device may be needed (see Chapter 7). The USACHPPM can assist facilities in developing a
sampling plan and interpreting contract lab results to determine the best actions to provide
protection of consumers.

TABLE 3.

SETEE

pH

Temperature - 2

Disinfectant Residual Detectable Health’

Total/Fecal* Coliform Absence of any coliforms Health Bacteriological regrowth, Cross-
connections

Nitrate MCL = 10 mg/L Health Cross-connections

Total Trihalomethanes MCL =0.1 mg/L Health Time-dependent reactions
between residual disinfectant
{e.g., chlorine) and organic
matter in the water

Corrosion Index® Noncorrosive

Lead AL 0.015mg/L Health Corrosion of distribution and
internal plumbing materials

Iron SMCL’= 0.3 mg/L Aesthetics Corrosion of distribution system
materials (e.g_, cast iron mains )

Copper AL= 1.3 mgL Health Corrosion of distribution system

SMCL= 1.0 mg/L Aesthetics materials (copper pipes)

Zinc SMCL=5mg/L Aesthetics Corrosion of distribution system
materials (galvanized steel)

Cadmium MCL=0.005 mg/L Health Corrosion of distribution system

materials {galvanized steel)

1. The pH affects the cormosivity of water and the disinfection process. pH values should be compared to those tested by the water supplier.
Lange (>1.0) changes in pH throughout the distribution system may indicate excersive residence time (stagnant water conditions) or a
potential cross-connection. The pH is also used to calculate the corresion index.

2. Temperature differences greater than 10 degrees higher or lower than water coming from the treatment facility may indicate stagnant
witer problems

3. A detectable disinfectant residual provides protection against microbiological contaminants

4. Fecal coliform testine tvpically performed only if wtal coliform results arc positive. Positive fecal coliform resalts indicate more
strangly the possible presence of fecal pathogens than do positive total coliform resulis {reference 14)

5 Determination of corrosivity of water shall inclode measurement of pH, calcium hardness, alkalinity, temperature, and total dissolved
solids These values can be used to caleulate the Langelier Saturation Index (LS1), & common index for measuring the corrosivity of
drinking water. Calculation equations for the LSI can be found in Standard Methods for Examination of Water and Wastewater
{reference 15). Some labs may perform this calculation. Negative LSI valoes are associated with corrosive waters, positive values with
NONEOTOSIVE Walers.

6. AL = Action Level. Regulated water sysiems must meet the action level in ot least 90 percent of the sampled collected. For purposes of

protecting health, unregulated systems could apply this limit to all samples collected.

SMCL = Secondary Maximum Contaminant Level. SMCLs arc not Federally enforceable, but are recommendations to improve the

acuthetic quality of drinking water.

10
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TABLE 4. INTERIM CONSUMER REDUCTION OF LEAD AT THE TAP

1. Flush taps prior to collecting water for drinking or cooking. Flushing the tap means running the cold water faucet
until the water gets noticeably colder, usually 30 seconds to a minute for single family homes and a few minutes longer
for small apartments or offices in large buildings.

2. Use only the cold water tap for drinking and cooking; hot water is more corrosive and will leach more lead from
interior plumbing.

3. To conserve water, fill a couple of bottles of water for drinking after flushing the tap and store them in the
refrigerator.

4. Remove loose lead solder and debris from newly instatled plumbing materials by removing the faucet strainers from
the tap and running the water at full speed for 3 to 5 minutes.

5. Have an electrician check your wiring to determine if it is grounded to the piping in your house. If electric wiring

can be grounded elsewhere, contract a certified electrician to do so. The excess electrical current to the pipes promotes
corrosion.

Eaaee S ——————————
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Chapter 4
Management Measures for Individual Water Systems

4-1. Basics of an Individual Water System Management Program.

a. The basic principals of an individual water system management program resemble those
for a purchased water system: assurance that the drinking water provided is safe and acceptable.
maintenance of water quality from treatment to tap, and interaction with facility consumers to
ensure needs are being met. The responsibilities and actions involved with those principals,
however, are much more detailed and require a greater amount of time and resources. The
importance of a management program at Army facilities that are served by individual water
systems cannot be over emphasized since the facility alone is responsible for ensuring the safety
of the drinking water.

b. The first step in an individual water system’s management program is assuring that the
source is providing safe drinking water. There are several routine tests that should be performed,
and additional tests may be needed based upon the surrounding activities and consumer
complaints. The quality of the source water will govern the need for treatment prior to
distributing the water for consumption. The Army requires all water to be disinfected (AR 420-
46), and TM 5-660 and TB MED 576 provide information on disinfection techniques and
equipment available (references 16, 17, and 18). Other tvpes of water treatment, such as
filtration and ion exchange, are discussed in several water quality references listed in the
bibliography (Appendix B). If water quality indicates the need for treatment other than
disinfection, the help of a contractor may be required.

¢. Once it is determined that the source and its applicable treatment provide a safe supply
of drinking water, the distribution system must be maintained in order to preserve that safety.
The basic distribution system operational/maintenance techniques to be included in a water
system’s management program are described in Chapter 6. An individual water system
maintenance program should also incorporate operation and maintenance of treatment
equipment.

d. Emplovee feedback can be a helpful tool in administering an individual water system’s
management program. Complaints regarding the drinking water serve as indicators of problems
in the distribution svstem or may indicate insufficient treatment or malfunctioning equipment.
Appendix E contains information on common water quality complaints and potential causes.
Praises or at least lack of complaints should indicate the success of the management program.

12
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4-2. Ground-Water Versus Surface-Water Supplies.

Individual water systems can use ground water or surface water as a source of drinking
water. Most systems receive their drinking water from a well. Wells use ground water as a
source. Surface-water sources such as lakes, nvers, springs, cisterns, and rain catchments are
more susceptible to contamination, especially from microbiological contaminants, and therefore,
may require more complex treatment. Surface water sources may also require more extensive
and more frequent testing since their quality changes more readily than ground-water sources.
Unregulated individual systems that use surface water as a source should contact the
USACHPPM or the local health department to ensure the safety of the source and the adequacy
of the facility’s management program to ensure the continued protection of the consumers.
Systems using ground water should ensure that any State health department requirements for
construction and protection of wells are met.

4-3. Testing the Drinking Water.

a. The quality of water provided by a source is affected by local geology and climate, the
extent of human activity in the area, and its proximity to contamination sources (reference 6).
The quality of drinking water provided by a system is affected by the quality of the source, the
treatment provided, and the construction of the system. Determining what tests to perform to
sufficiently evaluate and monitor this quality can be somewhat of a challenge and is governed by
both need and economics.

b. Ideally, drinking water should be tested so that a comparison can be made with the
MCLs listed in Appendix D. This is the same criteria that water supplied to public water system
users must meet. Such testing can be rather expensive and is often unnecessary to protect
employees. (See section 2-3 for an explanation of the protection provided by MCLs.) Table 5
provides a reasonable list of routine tests that should be performed by individual water systems.

¢. Personnel responsible for unregulated water systems must assess the need for additional
testing based upon situation-specific conditions: location of actual and potential sources of
contamination, current water quality conditions, and consumer feedback. A visual inspection of
the area surrounding the source provides an idea of what actual or potential contaminants may
exist in the source water. Section 2-1 details activities that could contaminate drinking water
sources. The size of the area inspected will depend upon the system’s resources. Nearby public
water systems using a similar source may also be able to provide information on existing or
potential contamination. Unusual tap water quality and consumer feedback can also be
indicators of poor source water quality, or may indicate contamination occurring within the
distribution system. Table 6 provides some examples of situation-specific conditions and the
resulting water quality tests required to ensure the safety of the drinking water provided.

13
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TABLE 5. ROUTINE TESTS

Temperature 5, DS? = =
Disinfectant Residual Ds* weekly Detectable (=0.1) Health"
Total/Fecal Coliform 3 annually Absence of any Health
Ds quarterly coliforms
Nitrate 5 annually MCL= 10 mg/L Health
Total Dissolved Solids 8 annually SMCL"™= 500 mg/L Aesthetics”
Sulfate s triennially SMCL= 250 mg/L Aesthetics®
Chloride S triennially SMCL=250 mg/L Aesthetics
Irom L triennially SMCL=03 mg/L Aesthetics
Manganese 5 triennially SMCL= 0.05 mg/L Aesthetics
Hardness s triennially 50 - 150 mg/L as CaCO, Aesthetics *
Total Trihalomethanes™ DS MCL= 0.100 mg/L Heailth
Corrosion Index"' S triennially SMCL= Noncorrosive 12
Lead" DS at least one time AL=0015 mg/L Health

NOTES. S-source DS - distribution system (taps)  MCL - Maximum Contaminant Level AL - Action Level
EMCL - Sccondary Mavimum Contaminant Level
1. Frequencics based upon recommendations by the EPA (reference 4)

2 The pH affects the cormosivity of water and the disinfection process. The pH value is also used in the caleulation of the commosion index.
3. pH values throughout the distribution system should be similar {desirably +/- 0.5 units) to the value mensured at the source. Large

changes (approximately =1 0 units) could indicate stagnant water conditions or a potential crogs-connection

4 Temperature differences in the distribution system (=10 degrecs) may indicate stagnant water conditions
£ [ a disinfectant is applied to the water, the residual leaving the treatment facility should be closcly monitored, perhaps daily, to ensure

proper operation of disinfecting equipment.  The furthest points in the distribution system should be checked to ensure a detectable

residual extends throughout the distribution system

A detectable disinfectant residual provides protection against microbiological contaminants

Total/fecal coliforms need only be monitored at the source if a disinfectant is not applied prior o distnbution.

. SMCLs are not Federally enforceable, bul ire recommendations to improve the aesthetic quality of drinking water
High values of TDS sulfate may have 8 temporary laxative effect during adjustment to new water.

. Trihalomethanes are formed by time-dependent reactions between o disinfectant (e.g., chlorine) and organic matter in the water
Because the reactions are time-dependant, points further in the distribution system can be expected 10 have higher values of
trihalomethanes than locations closer 1o the source. Trihalomethanes should be monitored if changes in source water quality occur or
the disinfection process is changed.

11. Determination of cormosivity of water shall include measuroment of pH, calcium hardness, alkalinity, temperatare, and total dissolved
solids. These values can be used to calculate the Langelicr Saturation Index (LSI), 2 common comosion index. Calculation equations
for the 1.5 can be found in Standard Methods for the Examination of Water and Wastewater (reference 1 5). Some labs may calculate
the L1 Make this request when submiiting samples for anglysis. Corrosive waler has o negative LS value,

12. If water is found to be corrosive, sysiems may want 1o consider testing for other distribution system metals subject 1o leaching such as
iron, lead, copper, cadmiom, and zinc.

13. Most of the lead concentration in drinking water comes from the corrosion of plumbing materials. Lead content should be monitored at
the source if elevaled levels of lead are detected at the tap to ensure that the source is not contaminated. 11 source i5 located near a
potential source of lead contamination, tricnnial sampling of the source should be performed. Regulted water systems must meet the
action level in at least 90 percent of tap water samples collected. For purposes of protecting health, unregulated sysiems could apply
this limit to all samples collected.

oo
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TA.BLE 6 AﬂDITIﬂhAL TESTS F{‘.I'R CUNSIDERATIDN

. ,“Wmﬁm .:‘;IE."::.. e A% rmnmm#?w
Surrounding Location Conditions
Radon in indoor air or located in radon-rich region radon, radionuclides
Agricultural activities pesticides, herbicides, nitrate, nitrite, total/fecal
coliforms
Coal or other mining operations metals (iron, selenium, other metal mined), pH,
corrosion index
Natural gas drilling operation chloride, sodium, barium, strontium, radionuclides
Dump, junkyard, landfill, factory or dry-cleaning volatile organic compounds (VOCs), synthetic organic
operation chemicals {SOCs), total dissolved solids (TDS),
sulfate, chloride, inorganics’
Gas station or fuel storage tanks VOCs
Seawater or heavily salted roads chloride, TDS, sodium
Storage/stockpiles materials stored (€., ores, metals)
Unusual Tap Water Conditions
Discolored water manganese (black), iron (orange/brown)
Ohbjectionable odors hydrogen sulfide (rotten eggs), VOCs (zasoline,
plastic)
Objectionable taste copper, aluminum, zinc, manganese, iron (metallic),
VOCs (organic)
Cloudy, frothy water color, detergents
Consumer Feedback
Recurrent gastrointestinal illness total/fecal coliforms
Stained plumbing fixtures or laundry iron (orange), manganese (black), copper (blue/green)
Corrosion of pipes or rapid wear of water treatmemt  pH, corrosion index, copper, lead, zinc, cadmium, iron
equipment (bearings, gaskets)
I. Many of the tests lisied are suggestions from the EPA Home Water Testing Fact Sheel (reference 4),
2. The EPA manual, Managing Ground Water Contamination Sources In Wellhead Protection Arcas, provides an excellent reference on the
potential pround-water contaminmnts resulting from various sctivities (reference 9)
3. Inotganic amalyses for consideration include: sluminum, antimony, amenic, barium, beryllium, cadmium, chromium, copper, cvanide,
iron, lead, manganese, mercury, nickel, seleniom, silver, thalliom, vanadium and zing
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4-4. Protection of the Source.

Individual water systems must rely on their own resources to ensure that their source of
drinking water continues to provide a safe supply of drinking water. Many public water systems
are required to establish programs to protect their supplies (reference 9). Similar measures can
be taken by unregulated systems. The Wellhead Protection Program, established via the SDWA,
is based upon very simple concepts implemented to protect ground-water wells used as a source
of drinking water (references 1 and 7). These concepts -- identification of source and
contributing area, identification of potential sources of contamination within that area, and safe
management or removal of those sources -- can be used by unregulated systems to develop a
source protection plan (references 7 and 20). Most individual systems will need to perform the
first two steps in order to determine the need for additional testing (see section 4-3). The
additional step of managing or removing the potential sources of contamination will prove
worthwhile in reducing the need for future monitoring. These steps may or may not be officially
written up as a “protection plan,” but their application is a natural progression in the
management of an individual water system. The formality with which a protection program is
developed will depend upon the facility’s available resources.

16
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Chapter 5
Sample Collection and Analysis

5-1. General.

Personnel responsible for unregulated water systems should give adequate thought and
attention to proper sample collection and analysis. Sample collection and analysis require labor
and funding resources, neither of which Army facilities can afford to waste. Once the type of
analysis required is determined -- e.g., total coliform, lead, VOCs, iron - each point below
should be addressed so that efforts will not have to be repeated unnecessarily. The installation or
Major Army Command (MACOM) Environmental Office can provide assistance in developing
sampling and analysis plans and in locating qualified laboratones.

5-2. Sampling Plans.

a. Sampling or monitoring plans outline the type of samples to be collected, the locations
from which they will be collected, and the date and frequency at which they will be collected.
Regulated systems are required 1o develop written sampling plans for both total coliform samples
and lead and copper samples, and they must conscientiously manage their sampling programs (o
ensure that regulatory sampling frequencies are met. Unregulated systems should consider
developing similar plans and maintain sampling records in a central location to ensure the most
representative and efficient monitoring possible.

b. There are three basic types of sample locations: raw or source water, treated water, and
distributed water. Source water samples are collected at the raw water source prior to application
of any treatment. These samples provide information on the suitability of the source for drinking
purposes and the existence of contamination. Treated water samples are collected after the water
passes through the applied treatment process, typically at the entrance to the distribution system.
Treated water samples are used for comparison with most of the drinking water standards since
most contaminants do not change their concentrations after treatment. For those contaminants
that may change their concentrations in the distribution system (e.g., corrosion by-products such
as lead and copper, total/fecal coliforms and disinfection by-products), samples should be
collected throughout the system to adequately depict the quality of distributed water supplied to
all consumers. The exact number of distribution system samples required will depend upon the
system’s size. Locations should be chosen near the source, in the middle of the system, and at
the furthest points from the source. Storage tank samples should be collected when the water
level in the tank is falling to ensure that water coming directly from the tank, and not from a
supply line, is collected.

17
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5-3. Sample Collection.

a. Erroneous lab results are often the result of incorrect sample collection procedures.
Important points of collection include whether or not the water should be flushed from the tap
prior to collection, the type of sample container used, and the preservative used to maintain
sample integrity prior to analysis. There are several sampling guides available (references 21-25)
and many labs offer sample collection services.

b. Sample collection provides an excellent opportunity for evaluating basic drinking water
quality conditions. The following field water measurements should be taken whenever collecting
samples: pH, temperature, and disinfectant residual, and possibly conductivity and turbidity. A
physical check for color, clarity, taste, and odor should also be performed. Field measurements
and physical observations, along with the ime, date, location description, and name of the person
collecting the sample should be recorded for each sample collected. Figure 1 contains an
example field data sheet. Comparing the field measurements among samples and performing a
general check of the physical quality of the drinking water may lead to consideration of
additional analyses (see Table 6).

¢. After samples are collected, they should be labeled with the sample number, collection
location, and required analyses, and should be properly packed to protect against breakage and
leaking. Many drinking water analyses require that samples be maintained at 4 degrees Celcius.
Arrangements should be made for shipping these samples in ice. Sample shipments should be
accompanied by a packing list which includes the total number of samples enclosed, the
individual sample numbers and locations, the required analyses for each sample, and a point of
contact. Chain-of-custody procedures should be followed when sample results will be used to
support litigation actions. Such procedures prevent tampering and provide legal documentation
of samples” handling. Chain-of-custody samples should be shipped in a sealed container, and
each person entering the container is required to sign the chain-of-custody form (Figure 2).

5-4. Analysis.

a. All drinking water analyses should be performed by a State-certified or accredited lab.
The State health department can provide a list of such labs (reference 2). Labs should not be
chosen based upon cost alone. Consideration should be given to whether or not the lab provides
sample collection services and whether or not they provide interpretation of results. Lab results
are useless data if not properly used to determine whether or not the water is safe to drink.

b. The USACHPPM accredited lab is available to perform nonroutine monitoring
for Army drinking water systems. The WSMP can arrange for such assistance at

18
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reasonable rates. Our services include analyses, a health and engineering evaluation of
lab results, and recommendations regarding the protection of health and application of
treatment. The USACHPPM WSMP can be contacted by phone: (410)671-3919 or DSN
584, by facimile: (410)671-8104, or by electronic mail: chppm dwater@chppm-
ccmail.apgea.army.mil.

19
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Figure 1. Example Field Data Sheet For Sample Collection.
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Chapter 6
Practical Distribution System Operation and Maintenance

6-1. General.

The quality of drinking water received at the tap is affected by conditions within the
distribution system. Bacterial regrowth, cross-connections, corrosive water, and deteriorating
plumbing materials may add many contaminants to the drinking water after it leaves the
treatment facility (reference 26). Proper and conscientious operation and maintenance of the
distribution system is the only protection available from such deterioration of drinking water
quality. Lack of proper distribution system operation and maintenance practices has led to
contamination of regulated drinking water systems throughout the Army (reference 27). It is
suspected that inadequate practices in unregulated water systems cause many water quality
contamination problems as well. The information below provides some general guidelines for
proper operation and maintenance of a distribution system. More information on proper
operation and maintenance practices can be found in the numerous references on distribution
systems listed in the bibliography (Appendix B).

6-2. Flushing.

a. Routine and systematic flushing of a distribution system reduces the accumulation of
sediment and stagnant water in the distribution system mains. Flushing programs also assist in
providing corrosion control, taste-and-odor control, color and high turbidity control, improved
disinfectant residuals, and bacterial regrowth control (reference 28). Beneficial flushing is
dependent upon water velocity, flushing direction, and frequency.

b. Recommended water velocity to adequately flush debris from distribution system mains
is 5.0 feet per second (fps), with a minimum velocity of 2.5 fps. Some sections of the
distribution system may require velocities as high as 12 fps to remove sand and sediment
deposits (reference 26). Table 7 shows the flow rates required to obtain a minimum of 2.5 fps in
various pipe sizes.

¢. Flushing programs must be designed to systematically flush water from the source
outward; otherwise, poor quality water may be merely relocated rather than replaced with clean
water (reference 26). A hydraulic analysis of the system by a capable waterworks engineer may
be required to determine the direction flushing should progress. A main should be flushed until
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clean water runs from the outlet for several minutes. The length of the main being flushed at any
one time should be kept to a minimum to minimize pressure losses and the length of time needed
to complete flushing (reference 28).

d. The frequency for flushing mains will depend upon the stability of distributed water
quality and water conservation needs. Records of water quality complaints will assist in
determining the required flushing frequency. Complaints from areas served by dead-end mains
may be more frequent, and localized flushing may be required on a monthly basis. Longer
periods of time between complaints indicate that flushing frequency can be prolonged.

e. Simple recordkeeping will assist a facility in developing an efficient and effective
flushing program. Personnel responsible for flushing should keep records of the date and time of
flushing, location of hydrants/valves used to flush, time required for a hydrant to produce clean
water, and a description of the quality of water flushed from the main (cloudy, black, rusty, etc.).

TABLE 7. RATE REQUIRED TO PRODUCE 2.5 FPS VELOCITY*

6 150 220 14
& 200 390 25
{1 250 610 39
i2 300 B8R0 36
16 400 1600 29

MNotes: in= inches mm = millimeters gpm = gallons per minute
Lis = liters per second
* Source: Maintuining Distribution-System Water Quality, American Water
Works Associntion, 1986 (reference 26).

6-3. Pressures.

a. Pressure is the front line water quality characteristic that triggers complaints from
consumers. Too low or too high, water pressure greatly affects the usability of the drinking
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water provided. Adequate pressure also helps to maintain safe water quality in the distribution
system by protecting against backflow or backsiphonage from cross-connections and against
entrance of bacteriological contaminants along hairline fractures in distribution mains (reference
29). Most States require a minimum pressure in the distribution system to ensure this protection.
A maximum limit may also be set to protect consumer’s plumbing systems from complications
associated with pressures that are too high. Such regulations may or may not apply to
unregulated drinking water systems. Purchased systems may be regulated by the supplier, since
back siphonage or backflow can affect the water quality supplied to other customers as well.

b. Operationally, pressures should be maintained somewhere between a maximum of 100
pounds per square inch (psi) and a minimum of 20 psi under fireflow conditions (reference 29).
Pressure goals should be a minimum of 35 psi in all points of the distribution system (reference
30). Pumps and valves are used within the distribution system to regulate pressures. Small
facilities that purchase their water can contact the supplier if the water pressure in their building
is inadequate. Larger facilities should perform their own pressure checks throughout the
distribution system. A trained plumber or distribution system operator may be required to
perform pressure corrections.

6-4. Disinfectant Residuals.

A disinfectant residual, or remaining disinfectant chemical in distributed drinking water,
provides protection against recontamination by microbiological contaminants. Such
contaminants can enter distributed drinking water through cross-connections and hairline
fractures in distribution system structures during low or depressurized conditions. Disinfectant
residuals entering a distribution system are typically around 1.0 mg/L to ensure a residual of
approximately 0.2 mg/L at the furthest points in the system. Residuals have a tendency to
dissipate with time as the water moves through the distribution system, thus, water at the furthest
points in the system or in points of low water usage will have a lower residual than that found in
high use locations or locations close to the source, Dead end mains may require more frequent
flushing to maintain a fresh water with a detectable residual.

6-5. Cross-connections.

a. A cross-connection is a physical or probable connection between the drinking water
distribution system (to include household and building plumbing systems) and a source of
contamination. Cross-connections must be properly protected with backflow prevention devices
that prohibit the contaminated substance to be siphoned. or backflow, into the potable water
lines. Common backflow preventers include air-gaps, check-valves, and reduced pressure
principle valves. Figures 3 through 8 show some common cross-connections and backflow
prevention devices.
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Figures 3 and 4. Common Submerged Inlets.

fecommended installabon o hoss bk
wppa Ergodsr bachfess REverier

Figures 5 through 8. Common Backflow Preventers.

Crameter
e

e Yiowe cordaan
S

Atmospheric Vacuum Breaker Reduced Pressure Zone
Backflow Preventer




USACHPPM IP No. 31-016 September 1996

b. Many primacy States and local regulatory agencies have regulations regarding cross-
connections. Purchased water systems may be regulated by the supplier, since back siphonage or
backflow can affect the water quality supplied to other customers. Even if not regulated, all
buildings on a facility should be surveyed for existing cross-connections and proper backflow
prevention devices should be installed to ensure protection of the employees” health. A
contractor or experienced plumber may be necessary to perform these duties. The EPA has
produced an excellent manual, Cross-Connection Control Manual, to assist facilities in
developing a program to pick out cross-connections, install adequate preventive devices, and
maintain those devices to ensure proper operation (reference 31).

6-6. Storage Tanks.

a. Water storage facilities are used to store treated drinking water for use when demands
within the distribution system are greater than what the well(s) or treatment facility can meet
(reference 30). They also serve to improve flows, regulate pressures, and provide reserves for
fire-fighting and power outages (reference 18). Since the water stored is already treated, it is
imperative that water storage tanks be operated and maintained in a manner that protects the
water quality.

b. Tank operation is usually governed by time of day and pressures throughout the
distribution system. Tanks fill when water demand is low and empty when water demand is
high. Storage facilities should be designed for frequent (at least daily) “turn-over” so that water
cannot become stagnant, and a disinfectant residual is always maintained in water leaving the
storage tank.

¢. Corrosion, sediment buildup, and structural flaws can reduce stored water quality by
allowing contaminants to enter the drinking water. Inspections and regular maintenance of
storage facilities are required to check for and repair such problems. Storage facilities should
also be regularly sampled, especially during warm weather periods, to determine both
bacteriological and physical water quality of the water leaving the storage tank. Indicators that a
tank must be cleaned include: increased turbidities (higher than turbidity of water coming from
treatment facility), excessive color, foul tastes and odors, and positive bacteriological samples
(reference 30).

d. Potable water storage facilities should be drained, cleaned, and disinfected annually
(reference 29). Further maintenance such as repairs, relining, and painting should be performed
as inspections dictate. Storage tanks should be inspected for structural integrity each season of
operation, as ice and heat expansion can cause damage. Interior inspections should only be
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performed by trained professionals. Paint, protective linings, and cathodic protection can reduce
water quality problems caused by corrosion of the storage tank materials.

e. The American Water Works Association (AWWA) has published standards which
provide best management guidance for the construction, operation, and maintenance of
distribution system facilities (references 32-40). The standards relating to storage facilities are
contained in the D series (references 35-40). The standard for disinfecting tanks after cleaning
and painting is contained in Standard No. C652-92 (reference 32). The National Sanitation
Foundation (NSF) also publishes lists of materials approved for contact with drinking water.
More information on the NSF can be found in section 7-2.

6-7. Drinking Water Fountains/Coolers.

Drinking water fountains or coolers are an important source of drinking water for
employees at a facility. A primary concemn regarding these appurtenances is that older models
were shown to contribute to elevated levels of lead in drinking water. The EPA has listed
unacceptable coolers in the Federal Register (references 41 and 42). Only acceptable coolers
should be used at Army facilities, especially in areas serving high risk populations (see section 3-
3). Guidance for the evaluation (via sampling and analysis) of coolers is available in several
EPA documents written for child care centers and schools (references 43 and 44).
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Chapter 7
Point-of-Entry/Point-of-Use Treatment “Filters”

7-1. Definitions.

Point-of-entry (POE) and point-of-use (POL) treatment or “home-treatment” devices
provide additional or altemative treatment of distributed drninking waler at the point of the
consumer. POE devices treat the drinking water at the water’s entry point to a building to
provide water that meets health protective limits throughout the building. POU devices are tap
or location specific treatment devices. They can only provide water that meets standards at the
tap upon which they are installed. The water supplier is responsible for maintenance of
POE/POU devices if the supplier installs such devices.

7-2. Use and Considerations,

a. POE/POU devices have many beneficial uses and can provide relatively inexpensive
treatment of water for either health protection or improvement of the aesthetic quality of drinking
water, If these devices are used for protection of health, it is very important that the correct
device is chosen. No matter what the intended purpose. to protect health or to improve water
acceptability, it is important to follow manufacture’s instructions for both operation and
maintenance of the device (reference 45).

b. The most important consideration when choosing a POE/POU device is to choose the
right device for the desired treatment. After a facility has tested the drinking water, they should
check with the manufacturer to ensure that the device under consideration can remove the
contaminants of concern. You may need more than one device to remove all of them. Research
the treatment units that are available, and compare not only cost, but also capacity, performance
capabilities, warranty, maintenance provisions. general operation. and company support services.
The NSF provides a certification program for POE/POU devices and has developed a list of
approved devices. Proper devices should be chosen from this list to ensure consumer safety. A
list of approved POE/POU devices can be obtained by writing the NSF at NSF International,
3475 Plymouth Rd., PO Box 130140, Ann Arbor, M1 48113-0140, phone (313) 769-8010, Fax
313-769-0109. Once a particular device is chosen and in place, drinking water quality should be
checked to ensure that the device is providing the desired results.

¢. Another consideration in deciding whether or not a POE/POU device can meet a water
system'’s needs is the required maintenance and operation of devices. Responsibility for this
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maintenance should be firmly established and publicized. This responsible party should be
familiar with and able to operate the POE/POU device installed. POE devices should be located
in an area that provides adequate room for normal operations and routine maintenance such as
changing filters, as well as nonroutine repairs such as replacing parts. POU devices must be used
very cautiously, as they are often installed and then forgotten. A schedule of necessary filter and
media changes should be posted on a visible calender.
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ASDWA MEMBER LIST - April 7, 1995

Association of State Drinking Water Administrators
1120 Connecticut Ave., NW Suite 1060
Washington, DC 20036
(202) 293-7655 Fax (202) 293-7656

Region |

Mr. David Terry, Director
Division of Water Supply
Department of Environmental
Protection

One Winter Street, 9th Floor
Boston, MA 02108

Mr. DavidBreau, Manager

Drinking Water Program

Division of Health Engineering

Maine Department of Human Services
Stale House (STA 10)

Augusta, ME 04333

FOR FEDERAL EXPRESS:
157 Capital Street
use zip code 04330

Mr. Rene Pelletier, Administrator
Water Supply Engineering Bureau
Department of Environmental Sves.
Post Office Box 95

Hazen Drive

Concord, NH 03302-0095

Dr. Gerald R. lwan, Ph.D., Chief
Connecticut Dept. of Health Services
Water Supplies Section

150 Washington Street

Hartford, CT 06106

Ms. June Swallow, Chief

Division of Water Supply

Rhode Island Department of Health
75 Davis Street

Cannon Building

Providence, Rl 02908

Mr. Edward Leonard, Director
Water Supply Program

VT Department of Env. Conservation
103 South Main Street

Waterbury, VT 05671-0403
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Region Il
Ms. Olga Rivera, Director
Water Supply Supervision Program
Puerio Rico Department of Health

Post Office Box 70184
San Juan, PR 00936

Mr. Ira Hobson, Supervisor
Planning & Natural Resources
Govemment of Virgin Islands
8000 Nisky Shpg. Center, Suite 45
Charlotte Amalie

St Tllomas, VI 00802

Mr. Michael E. Burke, P.E., Director
Bureau of Public Water Supply Protection
New York Department of Health

Room 410

2 University Place

Albany, NY 12203-3313

Mr. Barker Hamill, Chief
Bureau of Safe Drinking Water
Division of Water Resources
New Jersey DEP

P.O. Box CN-426

Trenton, NJ 08625

FOR FEDERAL EXPRESS:
401 E. State Street
use zip code 08625

Region Il

Mr. Donald A. Kuntz, P.E., Director
Environmental Engineering Div.
Office of Environmental Health Svecs
815 Quarrier Street

Suite 418
Chareston, WV 25301

Mr. Allen R. Hammer, P.E., Director
Div. of Water Supply Engineering
Virginia Department of Health

Room 109-31

1500 East Main Street

Richmond, VA 23219
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Mr. William F. Parrish Jr., Program Administrator
Water Supply Program

Maryland Dept. of the Environment

Point Breeze Bidg, 40, Rm BL

2500 Broening Highway

Dundalk, MD 21224

Mr. Edward G. Hallock, Program Manager
Office of Drinking Water

Delaware Division of Public Health

Cooper Building

P. O. Box 637

Dover, DE 19303

Mr. Fredetick A. Marrocco, Chief
Division of Drinking Water Management
Department of Environmental Resources
P.0O. Box B467

Harrisburg, PA 17105-8467

FOR FEDERAL EXPRESS:
400 Market Street
11th Floor, MSSOB

Mr. Mohsin Siddique, Chief

Water Hygiene Branch

Dept. of Consumer & Regulatory Affairs
Environmental Control Division

Suite 203, 2100 M. L. King Ave.
Washington, DC 20020

ion

Mr. David Mitchell, Director
Division of Water Supply
State Department of Health
Post Office Box 1700
Jackson, MS 39215-1700

Mr. Richard J. Durham, Chief
Public Water Supply Section
Department of Environment,
Health and Natural Resources
P.O. Box 27687

Raleigh, NC 27611-7687

FOR FEDERAL EXPRESS:

1330 Saint Marys Street
use zip code 27605
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Mr. John T. Smither, Manager
Drinking Water Branch

Division of Water

14 Reilly Road

Frankfort Office Park

Frankiort, KY 40601

Mr. Joe Alan Power, Chief

Water Supply Branch

Dept. of Environmental Management
1751 Congressman WL Dickinson Dr.
P.0. Box 301463

Montgomery, AL 36130-1463

FOR FEDERAL EXPRESS:
use zip code 36109

Mr. W. David Draughon, Jr., Director
Division of Water Supply

Tenn. Dept. of Environment & Conservation
401 Church Street

L & C Tower, 6th Floor

Nashville, TN 37243-1549

Mr. Robert E. Malpass, Chief

Bureau of Drinking Water Protection
Dept. of Health & Environmental Control
2600 Bull Street

Columbia, SC 29201

Mr. Van Hoofnagle, Administrator
Drinking Water Section

Dept. of Environmental Regulation
Twin Towers Office Building

2600 Blair Stone Road
Tallahassee, FL 32399-2400

Mr. Nolton G. Johnson, Chief
Water Resource Management
Georgia Environmental Prot. Div.
Floyd Towers East, Room 1066
205 Butler Street, SE

Atlanta, GA 30334

“Mr. Ed Urheim is Acting Manager of the Drinking Water Program
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Region V

Mr. James K. Cleland, Chief
Division of Water Supply
Michigan Dept. of Public Health
P. O. Box 30195

Lansing, Ml 48909

FOR FEDERAL EXPRESS:
3423 M. L. King Bivd., North, Room 215
use zip code 48906

Mr. John Sadzewicz, Chief

Division of Drinking and Ground Waters
Ohio EPA~

1800 WaterMark Drive

P. O. Box 163669

Columbus, OH 43216-3669

FOR FEDERAL EXPRESS:
use zip code 43215

Mr. Robert Krill, Director
Bureau of Water Supply
Depaniment of Natural Resources
Post Office Box 7921

Madison, Wl 53707

FOR FEDERAL EXPRESS:
101 S. Webster Streat

Dr. T. P. Chang, Acting Chief

Dept of Environmental Management
Office of Water Management

100 North Senate Ave.

P.O. Box 6015

Indianapolis, IN 46206-6015

FOR FEDERAL EXPRESS:
use zip code 46204

Mr. Roger D. Selburg, P.E., Manager
Division of Public Water Supplies
lllinois EFA

2200 Churchill Road

P.O. Box 19276

Springfield, IL 62794-9276

FOR FEDERAL EXPRESS:
use zip code 62702
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Mr. Gary L. Englund, Chief
Minnesota Department or Health
Drinking Water Protection

925 SE Delaware Strest

P.O. Box 59040

Minneapolis, MN 55459-0040

FOR FEDERAL EXPRESS:
use zip code 55414

Region VI

Mr. Jon L. Craig, Director

Water Quality Division

Department of Environmental Quality

1000 Northeast Tenth Street
Oklahoma City, OK 73117-1212

Mr. Harold Seifert, P.E., Director
Division of Engineering

Arkansas Department of Health
4815 West Markham Street

Mail Slot 37

Little Rock, AR 72205-3867

Mr. T. Jay Ray, Administrator
Office of Public Health
Louisiana Department of Health
and Hospitals

P.O. Box 60630

New Orleans, LA 70160

FOR FEDERAL EXPRESS:
325 Loyola, Room 403
use zip code 70112

Mr. Dean Robbins, P.E., Director
Water Utilities Division

Texas Natural Resource
Conservation Commission

P.O. Box 13087

Austin, TX 78711-3087

FOR FEDERAL EXPRESS:
12015 Park 35 Circle, Room 31032
use zip code 78753

Mr. Robert M. Gallegos, Chief
Drinking Water Bureau

NM Environment Department
2052 Galisteo

Suite B

Santa Fe, NM 87505
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Region Vil

Mr. Jerry L. Lane, Director
Public Drinking Water Program
Division of Environmental Qualtiy
Dept of Natural Resources

205 Jetferson St., P.O. Box 176
Jefferson City, MO 65102

Mr. Darrell McAllister, Bureau Chief
Water Quality Bureau

IA Department of Natural Resources
Wallace State Office Building

900 East Grand Street

Des Moines, 1A 50319-0034

FOR FEDERAL EXPRESS:
use zip code 50309

Mr. Jack Daniel, Director

Division of Drinking Water &
Environmental Sanitation, Nebraska DOH
301 Centennial Mall South

P.0. Box 95007, 3rd Floor

Lincoln, NE 68509

Mr. David F. Waldo, Chief

Public Water Supply Section

Bureau of Water

Kansas Dept of Health & Environment
Forbes Field, Bidg. 740

Topeka, KS 66620

Region Vill

Mr. Darron C. Busch, Administrator
Drinking Water Program

Dept. of Environment and Natural Resources
Joe Foss Building

523 East Capital Avenue

Pierre, SD 57501

Mr. Kevin Brown, Director
Division of Drinking Water

Utah Dept. of Environmental Quality
P.O. Box 144830

Salt Lake City, UT 84114-4830

FOR FEDERAL EXPRESS:
150 N. 1950 West
use zip code 84116
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- Mr. William L. Garland, Administrator
DEQ - Water Quality

Herschler Building

4th Floor West

Cheyenne, WY 82002

Mr. Jerry C. Biberstine, Chief
Drinking Water Section
Colorado Department of Health
wQcCD-DW-B2

4300 Cherry Creek Drive South
Denver, CO 80222-1530

Mr. James Melstad, Supervisor
Drinking Water and Subdivision Section
Water Quality Bureau

Health and Environmental Sciences
Cogswell Bldg., Room A206

Helena, MT 59620

Mr. D. Wayne Kern, Environmental Engineer
Div. of Water Supply & Pollution

Control, ND State Dept. of Health

and Consolidated Laboratories

1200 Missouri Ave., P.O. Box 5520

Bismarck, ND 58502-5520

Begion IX

Mr. Fred M. Castro

Guam Environmental Protection Agency
Govemment of Guam

Harmon Plaza Complex Unit D-107

130 Rojas Street

Harmon, GM 96911

Ms. Sheilia Wiegman, Environmental Coordinator
American Samoa

Environmental Protection Agency

Office of the Gavemnor

Pago Pago

American Samoa, 96799

Ms. Miriam K. Seman

Division of Environmental Quality
Commonwealth of the Northemn Mariana Islands
Post Office Box 1304

Saipan, CM 96950
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Mr. Jeffrey Fontaine, Supervisor
Public Health Engineering

Nevada Dept. of Human Resources
Consumer Health Protection Services
505 East King Street, Rm. 103
Carson City, NV 89710

FOR FEDERAL EXPRESS:
use zip code B9701

Mr. Thomas E. Arizumi, Chief
Environmental Management Division
Hawaii Department of Health

P.O. Box 3378

Honolulu, HI 96801

FOR FEDERAL EXPRESS:
919 Ala Moana Bivd., 3rd Fir.
use zip code 96813

Dr. Harvey F. Collins, Chief
Office of Drinking Water
California Dept of Health Services
P.O. Box 942732 - MS-216
Sacramento, CA 95814

Ms. Peggy Guichard-Watters, Manager
Drinking Water Section

AZ Dept. of Env. Quality

3033 N. Central, Room 200

P.0. Box 600

Phoenix, AZ 85001-600

Region X

Mr. David Leland, Manager
Drinking Water Program

Health Division

Department of Human Resources
P.O. Box 14450

Portland, OR 97214-0450

Mr. B. David Clark, Director
Drinking Water Division
Department of Health
Airdustrial Center, Building 3
P.O. Box 47822

Olympia, WA 98504-7822

C-10



ASDWA MEMBER LIST - April 7, 1995

Mr. Leigh Woodruff, Acting Manager
Drinking Water Program

Division of Environmental Quality
Idaho Dept. of Health and Welfare
1410 North Hilton

Boise, ID 83706

Ms. Melanie Abell, Manager

Alaska Drinking Water Program
Wastewater and Water Treatment Section
Dept. of Environmental Conservation

410 Willoughby Ave.

Juneau, AK 99801
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EPA’s Drinking Water Regulations and Health Advisories
(Source: EPA 822-R-96-001)

M

These regulations and hﬂhhldvmntlblﬁmrmndwuyﬁ months by EPA's Office of
Water. Although no permanent mailing list is kept, copies may be urdl:md free of charge from the:
SAFE DRINKING WATER HOTLINE
1-800-426-4791
Monday thru Friday, 9:00 AM to 5:30 PM EST.

*  Copies of the supportive technical dpcumentation for the health advisories ean be obtained for &
fee from the:
Educational Resource Information Center (ERIC)
1929 Kenny Road
Columbus, OH 43210-1080
Telephone number (614) 292-6717
FAX (614) 292-0263
e-mail ERICSE@osu.edu
Payment by Purchase Order/check/Visa or Mastercard

The Health Advisories available and their ERIC order numbers are included at the end of this
publication. For further information regarding the Drinking Water Regulations end Health
Advisories, call Barbars Corcoran in EPA's Office of Water at {202) 260-1332

LEGEND

Abbreviations column descriptions are:

MCLG - Maximum Contaminant Level Goal. A non-enforceable concentration of a
drinking water contaminant that is protective of adverse human health effects
and allows an adequate margin of safety.

MCL - Maximum Contaminant Level. Maximum permissible level of a contaminant in
water which is delivered to any user of a public water system.

RID - Reference Dose. An estimate of a daily exposure to the human population that is
likely to be without appreciable risk of deleterious effects over a lifetime.

DWEL - Drinking Water Equivalent Level. A lifetime exposure concentration protective

of adverse, non-cancer health effects, that assumes all of the exposure to a
contaminant is from a drinking water source.
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(*) The codes for the Status Reg and Status HA columns are as follows:

-

final
draft
listed for regulation

proposed
tentative (not officially proposed)

Other codes found in the table include the following;

NA
PS
T

LL L

._\

not applicable
performance standard 0.5 NTU - 1.0 NTU
treatment technique

No more than 5% of the samples per month may be positive. For systems
collecting fewer than 40 samples/month, no more than 1 sample per month may
be positive.

guidance

Large discrepancies between Lifetime and Longer-term HA values may occur because of
the Agency's conservative policies, especially with regard to carcinogenicity, relative
source contribution, and less-than-lifetime exposures in chronic toxicity testing. These
factors can result in a cumulative UF (uncertainty factor) of up to 5 to 5000 when
calculating a Lifetime HA.

The scheme for categorizing chemicals according to their carcinogenic potential is as

follows: *

Group A: Human carcinogen

Sufficient evidence in cpldumulng;lc studies to support causal association between
exposure and cancer

Group B: Probable human carcinogen

Limited evidence in epidemiologic studies (Group B1) and/or sufficient evidence from
mmal studies (Group B2)

D-3
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b

Group C: Possible human carcinogen

Limited evidence from animal studies and inadequate or no data in humans
Group D: Not classifiable

Inadequate or no human and animal evidence of carcinogenicity

Group E: No evidence of carcinogenicity for humans

No evidence of carcinogenicity in at least two adequate animal tests in different species
or in adequate epidemiologic and animal studies

Drinking Water Health Advisories (HAs) are defined as follows:

One-day HA

The concentration of a chemical in drinking water that is not expected to cause any
adverse noncarcinogenic effects for up to 5 consecutive days of exposure, with a margin
of safety.

Ten-day HA

The concentration of a chemical in drinking water that is not expected to cause any
adverse noncarcinogenic effects up to 14 consecutive days of exposure, with a margin of
safety.

Long-term HA

The concentration of a chemical in drinking water that is not expected to cause any
adverse noncarcinogenic effects up to approximately 7 years (10% of an individual's
lifetime) of exposure, with a margin of safety.

*EPA is in the process of revising the Cancer Guidelines.

Lifetime HA

The concentration of a chemical in drinking water that is not expected to cause any
adverse noncarcinogenic effects over a lifetime of exposure, with a margin of safety.
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* 1204 Propoasd rule for Dhvinfectants snd Disinfection By-products | Total for 82 THMs combined cannst excesd the 0,08 ke,

“Total for s haloscetic ackis carrot axcesd 0.08 level, "“PAE = phthalate scid sater  *“Draft HA updated for the Phase VIB regulation, which has besn posipened. It Includes the change of
the cancer claseiffcation from D to C, thue fustifying the vee of an eddlftonal 10-fold aafty factor for the Wetime HA.
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Drinking Water Standards and Health Advisories -
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Drinking Water Standards and Health Advisories -

Novembaor 1995
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* An HA will not ba developsd dus ta imufficlent date; 8 "Databass Deficlency Raport” haa been publlahed
**4g = techmical grade
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** Carcinogenicity based
**“Ses 40CFR Parts 141
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and 142
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Drinking Water Standards and Health Advisories

Nevember 1985
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* Uinder review, NOTE.Ph-an'rm = nut proposed,
** The RID fior matriburin was revdsed Dec. 1594 10 0.013 mofg/dey. Brsed on this reviesd D the Litwtime HA would bs 0,1
information has not been Incorporated in The Health Advisory docusment,
*** Tantwifve,
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oA Baauring m 20% relatie sourcs contribution for drinking watar, This
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= A HA wit

** Total for
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miceed 0.06 mgh nval,
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Drinking Water Standards and Health Advisories

November 1995
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* Under review, e
"Capp-r--uﬂmh.rdmmgl Lead — sction kayvel 0015 mg/L
*= Mewsured as frea chiorina,

' Asgulated aa chiorine,

¥ in food.

¥ n water,
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Drinking Water Standards and Health Advisories

November 1955

+1991 Proposad Nusiorel Primary Drinking Water Rule for Rudionuefides
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USACHPPM IP No. 31-016 September 1996

Secondary Maximum Contaminant Levels

~ Status Codes: P — proposed, F — final
* Under raview.

Microbiology

Key: PS, TT, F, defined as praviously stated.

*  Final for systems using surface water; also being considered for
regulation under groundwater disinfection rule.
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USACHPPM IP No, 31-016

Field Water Standards

(Source: Draft: TB MED 577, Reference 13)

September 1996

DOD Tri-Service Field Water Quality Standards - Short Term

SHORT TERM REQUIREMENTS (<7 DAYS)

22 ps ) I
U.S. Tri Service |QSTAG 245|STANAG 2136
(June 1996) (SEP 1985) | (July 1994)
NSUMPTION RATE 5U/Day | 15 UDay| 5L/Day 5 L/Day
Physical Properties
Colar (Color Unit) 50 50 50
Odor (Threshold Odor Number) 3 3 3
pH 5-9 5-9 5-82 5-9
Temperature (Degrees C) 4-35 4-35 40-35 4-35
TDS (mg/L) 1000 1000 1500 1000
Turbidity (NTU) 1 1 S 1
Chemical Properties
Arsenic (mg/L) 0.3 0.1 2 03
Cyanide (mg/L) 6 2 20 B
Chloride (mg/L) 600 600 600
Lindane (mg/L) 06 0.2
Magnesium (ma/L) 100 30 100
Sulfate (mg/L) 300 100 300
Microbiological
Coliform (#/100 mi) 1* 2 1 1
Virus (#/100 mi) 1 1
Spores/Cysts (#/100 ml) 1 1
Chemical Agents

Hydrogen Cyanide (ug/l) 6 2
BZ (Incapacitants) (ug/) 7 23
Lewisite (arsenic fraction) (ug/l) 80 27
Sulfur Mustard (ug/l) 140 a7 200 200
Nerve Agenits (ugfl) 20 20

VX (ug/L) 15 5

GD (ug/L) 12 4

GB (ug/L) 28 8.3

GA (ug/L) 140 46
T-2 Toxins ug/l 26 8.7

Radioclogical

Radiological BuCil | 3uCilL

* ALTHOUGH THE MICROBIOLOGICAL STANDARD IS 1 c¢fu/100 mi

"COLILERT" AND "COLISURE" MAY BE USED.
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USACHPPM IP No. 31-016 September 1996

DOD Tri-Service Field Water Quality Standards - Long Term

LONG TERM REQUIREMENTS (< 1 YEAR) ”
U.S. Tri Service QSTAG 245 | STANAG 2136

{June 1996) {Sep 1985) (July 1994)
CONSUMPTION RATE 5 L/Day |15 UiDay 5 LiDay 5 L/IDay
b Physical Properties
Color (Color Unit) 15 15 15 15
Odor (Threshold Odor Mumber) 3 3 3
pH 5-8 5-9 5-92 5-9
Temperature (Degrees C) 15-22 15-22 15-22 15-22
TDS (mg/L) 1000 1000 1500 1000
Turbidity (NTU) 1 1 1 1
Chemical Properties
Arsenic (ma/l) 0.06 0.02 0.05 0.06
Cyanide (mg/L) 6 2 0.5 6
Chioride (mg/L) 600 600 600 600
Lindane {mg/L} 0.6 0.2
Magnesium (ma/L) 100 30 150 100
Sulfate (mg/L) 300 100 400 300
Microbiological
Coliform (#/100 ml) 1* T 1 1
\irus (#/100 ml) 1
Spores/Cysts (#1100 ml) 1 1
Chemical Agents
Hydrogen Cyanide (ug/l) 6 2
Mustard (ug/l) 50 50
MNerve Agents (ug/l} 5 5
Radiological
Radiological TuCi'L 05 uCiflL .06 uCilL 2.2 Bg/ml

* ALTHOUGH THE MICROBIOLOGICAL STANDARD |18 1 cfu/100 mi
"COLILERT" AND "COLISURE" MAY BE USED






USACHPPM IP No. 31-016 September 1996

APPENDIX E
TROUBLE SHOOTING CONSUMER COMPLAINTS







" Complaint

ihaum

Complaint Investigation

Distribution Sysfem

Private Plumbing System

Infarmation Meeded

Field Investigation

Cloudy/Milky Water

Shundown of water mains
Low main presyure
Temperature chinges
Croas-connections
Lesking plumbing glands

Owvertheating of hot water tank
Warming of cold water lines
Line

Cross-connections

Location?

Determine the location’s pressure some

When wis aic/milkiness first noticed?

Docs air disappear when glass of water standq?
Is air present in both cold and hol water?

Has water to location been shut off recently?
Mew galvimized pipe installed recently?

Check water a location of problem
Eliminate air by flushing.

Take sample to lab il necessary.
Repisrl resulisfonuse o consumer.

DirtyColomd Water

Waler treatment plants
{need to remove Mn,
turbidity, brom, e1e.)
Breaks in water mains
Dead ends
Cross-connecthons
Mew, reconted, or repaired
waler maing
Fireflow thiough mains
Flushing opermtions
Changes in prossure

Hot waler system
Cross-conneclions
Seale

House piping
Flumbing repairs

Location

Determine the location’s pressure zone
When was dirty water first noticed?
Deseription of water,

Color?

Are both hot and cold water dirty?

Is the water dirty at all faneets?

Are particles lurge, smull or eolored?
Does wier look milky or contain nir?

Check water at location of problem
Eliminate diny water by Muvhing

It Nushing doesn 't work, may need 1o
Mlush mains.

Take sample 10 lob if necessary
Apply treatment I necessary

Report resulis/cause 1o consumer

Hard Water! Scalef Spots

Change of supply

Waler treatment plant (need
to soflen or recharge brine)
Croms-connections

Digad ends

Crogs-conmections
Point-of-entry softener
requites recharge of brine

Location?

Determine the locatlon’s pressure zone

When wax hard water first detected?

How wis bt determined that water was harder than
wkunl?

Any walcr softencrs used?

Check water sl location of problem
Recharge any applicable water
soflening equipement.

Toke sample to lab if necessary.
Report resulty/'cnuse 10 consumer,

Sickness or Skin lrritation

Change in supply
Cross-connection
Chher?

Cross-conncciion

Faulty plumhing

Conlaminated
containers Todntain

Locmtion?

Dietermine the location's pressure sone.

Any changes in pressure in that area of System?
Muain breaks?

When did sickness or skin irritation first occur?
Why is the water suspect?

Have all consumers ot location been affected”
Have affected consumers been out of town”?
Has a doctor been ennsalted?

Check taste, odor, color, turbidity, pH,
temperatire und disinfectont residual mt
loeation.

Check for cross-connections

Take sample 1o lab for haclerinlogical

and partial chemical test (probably VOO

scan)
Contact USACHPPM or health depi
Repon results/Causs 10 CONSUmMeT_

Change in supply

Tum-over in surface water
Source

Ower chlorination

dead ends

Bacteriological re-growth

Cross-connections

Mewly reparied mains

Broken maing

Unmnintained storage tanks

Hot water system
Cross-connection
Piping

Kitchen sink odors
Automatic ice makers

Locmion?

Determine the localion's preigure zone.

When was tastefodor first detected”

Is the tasie/odor detectable in both hot and cold
water”

Description of taste/odor

Check water w location of problem,
Check pH, disinfectant residual,
temperatare o lecation

Flush location lines,

Flush maing (esp. I dead end)

Take sample to lab if necessary
Repont results/cause 10 consumer
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