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About This Manual

The purpose of this manual is to demonstrate how
drinking water in schools and non-residential buildings can be
tested for lead and how contamination problems can be
corrected if found. This manual is intended for use by
officials responsible for the maintenance and/or safety of
these facilities. : -

Exposure to lead is a significant health concem, especially
for young children and infants whose growing bodies tend to
absorb more icad than the average adult. Pregnant women
and fetuses are also vulnerable 1o lead in addition to middle-
aged men and women.

Drinking water represents one possible means of lead
exposure. Some drinking water pipes, taps, and other outlets
(i.c., an apparatus dispensing water) in homes and buildings
may contain lead. The lead in such plumbing may leach into
water and pose a health risk. :

The longer water remains in contact with leaded-plumbing,
the more the opportunity exists for lead to leach into water.
As a result, facilities with on again/off again water use
patierns, such as schools and businesses, may have elevated
lead concentrations,

Even though water delivered from your community's public
water supply must meet Federal and State standards for lead,
you may still end up with too much lead in your drinking
water because of the plumbing in your facility and because of
the building’s water use patterns. The only way to be certain
that lead is not a problem in a particular home, school, or
building is to test various drinking water outlets (i.c., taps,
bubblers, coolers, etc.) for the substance. If lead problems
are found, they can then be correctad.

This manual is intended to aid you as the concerned schoot
and non-residential building official in determining whether
your facility has a lead-in-drinking-water problem. This
manual is designed to provide you step-by-step instructions
for sampling your water for lead and correcting lead
problems when found. In addition, the manual provides
background information concerning the sources and heaith
effects of lead, how lead gets into drinking water, how lfead
in drinking water is regulated, and how to communicate lead
issues with users of your facility (e.g., employees, students,
concerned parents),
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If you are not the individual responsibic for
auicorrectinglmdproblaminyourﬁdlity.pm ,
forward this mamual to the appropriate person(s). if you

are connected with & school, responsible staff might
include superintendents, principals, physical plant '
| managers, or science department chairpersons. If you are.

| associated with & non-residential buiiding, responsible

staff might include building owners ot management
agents.




Part 1

Lead in Drinking Water Overview

Section 1
Background
Information

This section provides general information concerning
the health effects of lead, how lead is used and distributed in
the cnvironment, how lead gets into drinking water, why it
may be a2 problem in your facility, and, finally, how lead in
drinking water is regulated. This background information
should provide you with a framework for embarking upon
your own lead testing program.

Health Effects of Lead:
Why You Should Be Concamed

Lead is a toxic metal that can be harmful to human
health when ingested or inhaled. Even small doses of lead
can be harmful. Unlike most other contaminants, lead is

stored in our bones, to be reieased later into the bloodstream.

Thus, even small doses can accumulate and become
significant. The groups most vulnerable to lead include
fetuses and young children.

Pregnant Women and Fetuses: Accumulated lead stored in
mothers may darnage a child before it is bomn, causing a
lower birth weight and slowing down normal physical and

mental development. Recently published studies suggest that .

even low levels in a mother may later affect an infant’s
mental performance.

Young Children: Young children, especially those under the
age of six, are particularly sentitive to the effects of lead.
Because their bodies are still developing, small children
process lead differently than adults. Their growing bodies

tend o absorb more lead than an adult. Thus, lead can affect

themn at smaller doses. Even at low levels of lead exposure,
children may experience lower 1Q levels, impaired hearing,
reduced attention span and poar classroom performance. At
high levels, lead can seriously damage the brain.

Middle-aged Men and Women: Some recent studies have
found an association between blood-lead levels and slight
increases in blood pressure among aduits. The relationship is
more marked in middle-aged men but is also significant for
middle-aged women. The significance of any lead-related

increases in blood pressure in connection to more sarious

cardiovascular diseases remains to be determined.

The degree of harm from lead exposure depends on a number

- of factors including the frequency, duration, and dose of the

exposure(s) and individual susceptibility factors (e.g., age,
previous exposure history, nutrition and health). In addition,
the degree of harm depends on one's total exposure to lead
from all sources in the environment—air, soil, dust, food,
and water. Lead in drinking water can be 2 significant
contributor to overalt exposure to lead, particularly for
infants whose diet consists of liquids made with water, such
as baby food formula. ;
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Exhibit 1 Distribution and Uses of Lead

Distribution and Uses of Lead

Lead is distributed jn the environment through both
natural and man-made means. Today, the greatest
‘contributions of lead to the eavironment stem from past
human activities. As illustrated in Exhibit 1, sources that
produce excess lead expesure include the following:

¢ . Lead based paint (which can flake off onto soil or be

ingested by children).
. Lead in the air (from industrial emissions).
. Dust and soil (lcad deposits in soils around roadways

and streets from past emissions by automobiles using
leaded gas, together with paint chips.and lead paint

dust, find their way into the mouths of young children *

living in polluted environments).

. Lead in food (deposed from air onto crops or lead
glaze on imported dinnerware).

. Lead dust (brought home by industrial workers on
their clothes and shoes). :

. Lead in water (through corrosion of plumbing

products containing lead). .
The U.S. government has taken steps over the past several
decades to dramatically reduce new sources of lead in the
environment (¢.g., by banning the manufacture and sale of
leaded paint, by phasing out lead additives in gasoline, and
by encouraging the phaseout of lead seams from food cans).
More recently, the government has begun to attack gxisting
sources of lead in the environment. For example, programs
have been instituted 10 minimize the hazards posed by old
iead paint covering millions of homes across the United
States, more stringent zir control standards are being applied
to industries emitting lead, and more stringent regulations are
in place to controi lead in drinking water.
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How Laad Gets into Drnking Water

Lead can get into drinking water in two ways: (1) by
being present in the water entering the treatment plant (i.e.,
source water) or (2) through an imteraction of the water and
plumbing materials contining lead (i.e., through corrosion).

At the Sourca

Most sources of drinking water have no lead or very
low ievels of lead (i.e., under 5 parts per billion). However,
lead naturally occurs in the ground and in some instances can
get into well water. Lead can snter surface waters {e.3.,
waters from rivers, lakes, streams) through direct or indirect
discharges from industrial or municipal wastewater treatment
plants or when lead in air settles into water or onto city
streets and eventually, via rain water, flows into storm
sewers. Lead from these sources can be easily removed by
existing treatment plant technoiogies.

Through Corrosion

Most lead gets into drinking water after the water
 leaves the local treatment plant or private well and comes

. into contact with plumbing materials containing lead. The
physical/chemical interaction that occurs between the water
and plumbing is referred to as corrosion. The extent
which corrosion occurs contributes to the amount of lead that
can be picked up by the drinking water.

As illustrated in Exhibit 2, drinking water comes into contact
with plumbing materials that may contain lead once the water
leaves the treatment plant. Some lead may get into the water
from the distribution system — the network of pipes that
carry the water to homes, businesses and schools in the
community. Some communities have lead components in
their distribution systems (i.e., lead joints in cast iron mains,
pipes, service connections, pigtails and goosenecks),
However, the public water supplier is responsible for making
sure that the distribution system under the utility’s control’
does not contribute harmful amounts of lead. See "How
Lead in Drinking Water is Regulated” in this section for
further information on this topic. : '

Interior plumbing, soldered joints, and various drinking water
outlets that contain lead materiais are the primary contributors of
lead in drinking water. Pictures of some of the common
drinking water outlets are reflected in Exhibit 3. The Blossary
in Appendix B provides definitions of the various drinking waer
outlets discussed in this documer,

The critical issue is that even though your public water
supplier may send you water that meets all Federal and State
public health standards for lead, you may end up with too
much lead in your drinking water because of the plumbing in
your facility. That is why testing water from your drinking
water outlets for lead is so important.

Factors Contributing to Corrosion

What causes lead to possibly leach from your plumbing
into drinking water? Actually, no single situation or activity
causes this interaction. Rather, it is a combination of several
factors. The corrosion of lead tends to occur more frequently in

" "soft" water (i.e., water that lathers soap easily) and acidic (jow

pH) water. Other factors, however, also contribute to the
corrosion potential of the water and include water velocity and
temperature, alkalinity, chiorine levels, the-age and condition of
plumbing, and the amount of time water is in contact with
plumbing. The occurrence and rate of corrosion depend on the
complex interaction between a number of these and other
chemical, physical, and biological factors. :

- Public water system officials routinely undertake activities

aimed at controlling the corrosion characteristics of their
water supplies, Their treatment activities can lead to a
protective coating of minerais being formed on the inside
layer of pipes, thereby insulating the drinking water, in
effect, from lead. Given that the heaith effects of lead occur
at very low levels, these activities are critical. The activities
undertaken by individual homeowners and building _
owners/operators to identify and remove problem plumbing
are also critical.
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Exhibit 2 Sources of Lead in Ptumbing

PWS, City, or Faclity




Background Information

IEE NS NN
PAEATEEEPAITY
PSP FFESIIT
SEEFLIFLIFRS

,

Bubbler

Sources of Lead in
Drinking Water

Common sources of lead in
drinking water include:

e solder

¢ fluxes

¢ pipes and pipe fittings

e fixtures (e.qg.. brass faucets
containing alloys of lead)

B e sediments

Faucet (Tap)

Exhibit 3 Common Drinking Water Outlats
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How Lead in Drinking Water is Regulated

Lead is regulated in drinking water under a Federal .
body of law known as the Safe Drinking Water Act
(SDWA). This Act was initially passed in 1974 and, in part,
requires EPA to establish regulations for known or potential
contaminants in drinking water for the purpose of protecting
public health.
The regulations developed by EPA are aimed at public water
systems. These systems are defined as those with 15 or '
more service connections in operation at least 60 days a year
or systems serving 25 or more persons daily at least 60 days
a year. Schools or non-residertial buildings that own or
operate their own water supply and that meet this or the.
State's definition of a public water supply are subject to the
provisions of the SDWA. Facilities in this position should
aiready be knowledgeable of iheir legal responsibilities.  Any
questions in this regard should be directed to the appropriate
State drinking water office. See Appendix A for a directory
of State programs.

Major amendments were passed to the SDWA in 1986.
These amendments include some specific provistons for
controlling lead in drinking water:

» A new regulation by EPA to minimize the corrosivity
and amount of lead in water supplied by public water
systems (known as the Lead and Copper Rule).

. A requirement that only lead-free materiais be used in
new plumbing and in plumbing repairs {called the
Lead Ban).

. A one-time lead public notification requirement.

In 1988, Congress passed the Lead Contamination Control
Act (LCCA), which further amended the SDWA. The
LCCA is aimed at the identification and reduction of lead in
drinking water at schoois and day care facilities.

The SDWA

| Amendments ot
1986

The Sci® « Require lead to be
/"i’f‘/ﬂfg’” furiher minimized Contam;
1974 (Lecd & Copper Ruie) Conhw‘Aiaﬂo,,cf
S | | e o~
to m\gﬁom tot or construction of ?eq%pr
tPA regy inants, plumbing to be or%
contam lead lead-free Warter to tast
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| ecd \ probb"h
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In June 1991, EPA revised the National Primary
Drinking Water Regulation for lead (by promulgating the
Lead and Copper Rule). The regulation requires public
water systems. to take 1-liter tap water samples at ’
representative high-risk residences served by the system,
The total quantity and dates by which the samples are to be
taken are specified in the regulation and are based on the
total populatign served by the public water system.

If 10 percent or more of the tap samples exceed an action
level of 15 parts per billion (ppb) or micrograms per liter
{ug/l), then the public water system must conduct additional
monitoring, implement or enhance corrosion control
programs, educate consumers served by the system about
lead, and possibly replace lead service lines owned by the
system, if they exist.

Requirement that
Only Lead-Free
Matariais be Used in
New Plumbing and in
Plumbing Repairs
(Lead Ban}

This provision of the SDWA requires the use of "lead-
free” pipe, solder, and flux in the installation or repair of any
public water system or any plumbing in a residential or non-
residential facility connected to a public water system.
Solders and flux are considered to be |ead-free when they
contain less than 0.2 percent lead. (Before this ban took
effect in 1986, solders used to join water pipes typically
contained about 50 percent lead.) The Lead Ban requires
that any lead solders carry a waming label indicating that

-they are not to be used in connection with potable water

plumbing. Pipes, pipe fittings, faucets, and other fixtures are
considered lead-free under the Lead Ban when they contain
less than 8 percent iead.

If you purchase your water, you may wish to
contact your public water system to determine whether the
system is in compliance with the National Primary
Drinking Water Regulation for lead. Ask system officials
to explain the resuits of their lead tap water sampling
efforts and whether 10 percent or more of these samples
. exceeded EPA’s action level of 15 ppb. If so, ask them
what corrosion control measures are being taken to ensure
that the drinking water delivered to comsumers will
minimize lead exposure. Your water supplier may be
abie w give you a good indication of what you might
expect in terms of lead problems in your building, based
on the wility’s knowledge of the water suppiy and iead
issues in general. Your water supplier muy also be
willing to assist you in conducting a lead testing program
at your facility, aithough there is no requirement that they
provide this service. A simmary of topics to diseuss with
Wwar:upp&nuwiuddinlhekmple?kmbmg
Profile Quu:iamaxrz on page 14.

L

|
Under the Lead Ban, States were to adot a version
of the prohibition that is gt legst as stringent as the Federal
version by June 1988, To date, all States have a lead-fres
plumbing materisls requiremens in place that is 3t jegst as
stringent 3 the Federsl version. All mejor natiomal
plumbing codes have 2lso incorporated these requirements,
You may wish to congact your local plumbing code officials
to ascertain which code(s) is used in your area, if any.
Typically, codes are requirid on a statewide or smaller
jurisdictionsl basis. In any event, the codes should reflect
cither the national or State lead-froe plumbing requirements.

As another measure, check with plumbers or contractors
who are making additions or repeirs to any plumbing in your
facilities to ensure that only lead-free materials are being
used, Test kits may be available to determine the presence
of lead solder in plumbing., Aay violations of the icad-free
requirements should be reported to State officials (see ¢
Appendix A}. You should also insist that any lead materials
used in new construction or rocent repairs be replaced with
lead-free materials.
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One-Time Laad
Public Notification
Requirament
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The SDWA also required that all public water sysiems -
provide a one-time special notice by June 1988 to educate their
customers about the lead-in-drinking-water issue. The format
and content of these notices were specified by EPA. The intent
behind the notices was to inform consumers about the lead-in-
drinking-water issue, about the steps: their water system was
taking to reduce opportunities for lead exposure, and about steps
that couid be taken in the home 1o minimize exposure,

The Lead
Contamination
Controt Act
{LCCA}

The LCCA required that 2 number of activities be
conducted by Federal and other parties to identify and correct
{ead-in-drinking-water problems at schoois and day care
facilities. A listing of some of the major activities and
parties responsible is provided in Exhibit 4. One principal
activity to be cenducted by EPA was the development of a
guidance document and testing protocol that could be used by
schools to determine the source and degree of lead
contamination probiems and how to remedy such
contamination if found. This document reflects EPA’s
second edition of the guidance manual and testing protocot
developed in response to the LCCA.

At the time the LCCA was passed, considerable attention was
being given to water coolers with lead-lined tanks.” The law
defined these sources as "imminently hazardous consumer
products.” As a resuit, the legisiation specifically stated
requirements to result in the repair, replacement, or recall
and refund of these water coolers and attached civil and
criminal penalties to the manufacture and sale of any drinking
water cooler containing lead. See Appendix C for a summary
of water cooler issues, how to identify whether you have a
problem cooler, and what steps can be taken if you do.

10

WhilcﬂxeLCCAwasgmudtomrdidaﬁfyingaﬂmmdying
lead comamination problems in school and day care drinking
water, lead nay also pose problems in other buildings. EPA,
therefore, advocates that the owners and/or managers of roa-
residential buildings also conduct testing of drinking water
outlets, Since the lead testing protocol to be followed is the
same for non-residential facilities as for school buildings, this
guidance manual has been addressed to representatives of both
facilities. EPA has a separats manual available that
demonstrates how to test drinking water for lead in small
nursery schools and day care facilities. In addition, FPA: has a
brochure for homeowners that are interested in testing their
water for lead. See Appendix D for a listing of lead testing and
other information available from EPA,

Since some Sttes and local jurisdictions have

established programs for testing lead in schools and other
buildiags, it is to 2 school or non-residential building
owncr/manager’s advantage to learmn whether additional
requisrements beyond those summarized in this section
exist. Consult your State or local education or drinking
water program o léam whether statewide or local
legislation is in effect that relates to lead testing in schools
and/or non-resideatial buildings. See Appendix A for a
list of State comacts. '
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. EPA

EPA and Statss

Consurmaer
Product Safety
Commission
{CPSC)

Water Cooler
Manufacturers,
{importers, and
Others

States and
Local
Governmants

Background information

Exhibit 4
Key Provisions of the LCCA

Publish a list of each brand and model of water cooler that is not lead-free, including a separate list
of the brand and model of water coolers with a lead-lined tank and distribute lists to States.

Publish a guidance document and testing protocol to assist schooils in determining the source and
degree of lead contamination in school drinking water supplies and in remedying such contamination.
(Document is to, in part, include a testing protocol for identifying cooiers that may contribute-lead to
drinking water.) _

Publish ard make available to the public upon request a list of laboratories certified by EPA (or the .Sta:e
if the State has been delegated certification authority) to conduct analyses of lead-in-drinking-water

Issue an order requiring manufacturers and importers of water coolers with lead-lined tank.s to repair,
replace, or recall and provide a refund for such coolers.

Do not sell in interstate commerce, or manufacture for sale in interstate commerce, any drinking
water cooler listed by EPA or any cooler that is not lead-free, including a lead-lined cooler. ' (Civil
and criminal penalties are associated with violations.)

Provide for the dissemination to local educational agencies, private nonprofit eiementary or secondary

schools, and day care centers EPA's guidance document and testing protocol and list of water
coolers.

Establish a program to assist local educational agencies in testing for and remedying lead
contamimation in drinking water from coolers arxd other sources of lead contamination at schools
under the jurisdiction of such agencies. '

Make available any lead testing results in the administrative offices of the local educational agency
for inspection by the public, including teachers, other school personnel, and parents.

Notify parent, teacher, and _cmployec organizations of the availability of lead mnng results,
Repair, replace, permanently remove, or render inoperable water coolers that ares not lead-free and

that are located in schools, unless the coolers are tested and found (wtﬂun the limits of testing
accuracy) to not contribute lead to drinking water.

11




Preliminary Assessment and General Testing Strategy

Section 2
Preliminary
Assessment
and General
Testing Strategy

Now that you understand the potential dangers of lead
contaminatjon in drinking water and about the laws and
programs in place to address this problem, it is time to
consider assessing what steps you might take in your facility
to identify and correct any sources of lead. The testing
protocol EPA recommends that you undertake includes such
activities as:

(1)  Deveiopment of a pl.umbing profile.
(2) Development of a sampling plan.

(3) Conduct of initial and follow-up sampling and analysis
of test results.

(4) Determination of interim and long-term remedies.

(5) Communication of lead testing results and, if applicable,
corrective measures to the building community.

The first two activities can be considered part of the planning
or building assessment stage and are described in this section.
Steps 3 and 4 involve testing and correction of problems and
are described in greater detail in the next two sections; the
testing protocol for various types of drinking water outlets is
presented in Part 2 of this document. Finally, Step 5
represents a communication activity (o let those members of
your building community know what you are doing te protect
them from possible exposure to lead in drinking water. This
subject is discussed in Section § of this Part,

12

Doimlopmom of a Plumbing Profile

Before testing and correcting lead problems, it is
uscful 10 assess the factors that can contribute to lead
contamination and the extent to which contamination might
occur in your facility. You can best accomplish these
objectives by developing a plumbing profile of your building.
Conducting a survey of your building’s plumbing will enable
you to: . :

. Understand whether you may have & widespread
contamination problem or only localized concerns.

. Identify and prioritize sample sites,

. Plan, establish, and prioritize remedial actions, as
necessary.

Exhibit 5 consists of a questionnaire that has been designed to
. help you plan your testing strategy. Planning your strategy will

emabie you to conduct testing in & cost-efficient manner, Exhibit
6 provides interpretations of possible answers o the
questionnaire to aid you in developing your sampling plan. The
extent to which all questions can be answered will greatiy aid
you in carrying out your sampling program.
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Exhibit 5 Sample Plumbing Profile Questionnaire

~ outlets you believe to posc the greatest risks. The significance of your answers to these qmuons

Sample Plumbing Profile Quciﬁoﬁnaiu

The following questionnaire will help you determine whether lead is likely to be a
problem in your facility and, if so, whether these problems are likely to be localized or wide-
spread. These determinations will enable you to prioritize your sampling effort based on those
is discussed in Exhibit 6 entitied, Whar Your Answers to the Plumbing Profile Mean.

(1)  When was the building constructed?

(2)  After the construction of the original building, were any new buildings or additions
added? If so, when? If built since 1986, were lead-free plumbing and solder used in
accordance with the lead-free requirements of the 1986 Safe Drinking Watsr Act?

When were the most recent plumbing repairs made (note locations)?

With what materials is the service connector made?

Specifically, what are the potable water pipes made of in your facility (note the locations)?

Lead Plastic
Calvanized Metal : Bm.gs
Copper - Other

What materials do the soiders connecﬁng the potable water pipes in your system contain
(note locations with lead solder)?

Are brass fittings, faucets, or valves used in your drinking water sysiem {note the loca-
tions)?

How many of the following outlets provide water for consumption (note the locations)?

Water Coolers Bﬁbblcr
Ice Makers Kitchen Taps

What brands and models of water coolers currently provide water in your facility (note the
locations)?
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Do the faucsts have accessible screens (note [ocations)?

Have these screens been cl.eaned (note locations)?

Can you detect signs of corrosion, such as frequent leaks, rust-colored water, or stained
dishes or laundry?

Is any elecm'éal equipment grounded to water pipes (note locations)?
Have thers been any complaints about bad (metallic) taste?

Check building files to determine whether any water samples have been taken from your
building for any contaminants (check with your public water supplier).

Name of contaminant(s)?

Were sampies testad for lead?

What concentrations of lead were found?

What is the pH level of the water?

Is testing done regularly at your facility?

Who supplies your facility’s drinking water?

If your facility purchases its water, you should ask your public water supplier:

. Is the water supply in compliance with Federal and State standards for lead?
What are the results of the system's tap wau:f sampling efforts?

"Have 10 percent or more of these samples exceeded EPA's action level for systems
of 15 ppb? ' '

What is the system doing to minimize corrosion?

Are the system’s treatment practices likely to have resulted in a protective coating
" being formed on the inside of water pipes in your facility?

Does the water distribution system have any lead piping, and does the system plan
to remove these sources of lead?
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If your facility owns or operates its own water supply, ask the treatment operator:

Is the supply in coEnpliznce with current Federal and State standards for lead?

What tap samples have been taken for lead?
What were the results of tap sampling and are there problems?
Is the water being treated to minimize corrosion?

For what other conditions is the water being trwed?-




Preliminary Assessment and General Testing Strategy
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Exhibit 6 What Your Answaers to the Plumbing Profile Mean

What Your Answers to the Plumbing Profile Mean

This exhibit discusses the significance of possible answers to the plumbing profile
questionnaire appearing in Exhibit 5. This discussion illustrates that a variety of factors
affect the extent of lead contamination including: (1) the corrosiveness of the water

. supply; (2) the amount of lead contained in the plumbing, taps, or outlets dispensing

water (i.e., age and condition of the plumbing); (3) the contact time betwesn the water
and the materials containing lead; and (4) whether electrical systems are grounded to
water pipes. :

When was the building constructed?

Old Buildings—Up through the carly 1900s, lead pipes were commonly used for interior
plumbing in public buildings and private homes. Plumbing installed before 1930 is most
likely to contain lead. Between 1920 and 1950, galvanized pipes were also used for
plumbing. After 1930, copper generally replaced lead as the most commonly used
material for water pipes. Up until the mid- to late-1980s (uncit the lead-free require-
ments of the 1986 Safe Drinking Water Act took effect), lead solders were typically used
10 join these copper pipes. The efforts of your public water supplier over the years to

. minimize the corrosiveness of the water may have resuited in mineral deposits forming a

coating on the inside of the water pipes ( scaling ). This coating insulates the water from
the plumbing and resuits in decreased lead levels in water. If the coating does not exist
or is disturbed, the water is in direct contact with the lead in the plumbing system.

Are there any new baildings or additions? If so, when were they built? Were lead-free
plumbing and solder used?

New Buildings—New buildings are not likely to have lead pipes in their plumbing
systzms, but they are very likely to have copper pipes with solder joints. Buildings
constructed prior 1o the late 1980s, before the lead-free requirements of the 1986 Safe
Drinking Water Act, are likely to have joints made of lead solder. Buildings constructed
after this period should have joints made of lead-free solders. You should question the
solders used by plumbers who make repairs or additions to your facility. Report any
violations of the lead-free requirements to your local plumbing inspector or to the state
drinking water program. Furthermore, insist that any lead materials instalied be replaced
by lead-free matenials.
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Some brass faucets, fittings, and valves, although they contain less than 8§ percent lead in
the alloy as required under the SDWA, can contribute a significant amount of lead to -
drinking water. See a more detailed discussion of this issue under the response to
Question 7. Request lead leaching test results from the Jdistributor or manufacturer
before purchasing ary brass plumbing materials.

If lead-free materials were not used in new construction and/or plumbing repairs, very
high lead levels can be produced. If the water is non-corrosive, scaling may have
occurred {or be occurring) and wiil minimize lead exposure. However, if the mineral
coating does not exist, the lead is in direct contact with the water.

When were the most recent plumbing repairs made?

Corrosion occurs (1) as a reaction between the water and the pipes and (2) as a reaction
between the copper and solder (metal-to-metal). This latter reaction is-known as galvanic
corrosion. The reaction can be vigorous in new piping. If lead solders were used in the
piping or some brass faucets, valves and fittings containing alloys of lead were installed
(see response to Question 7 below for a further discussion of the brass issue), lead levels
in the water may be high. After about 5 years, however, this type of reaction slows down
and lead gets into water mainly as a result of water being corrosive. If the water is non-
corrosive, scaling is likely to have occurred and to have reduced opportunities for lead to
get into the water supply.

For these reasons, if the building (or an addition, new plumbing, or repair) is less thaa 5
years otd and lead solder or other materials (e.g., brass faucets containing lead alloys)
were used, you may have elevated lead levels. If water supplied to the building i
corrosive, lead can remain a problem regardiess of the plumbing’s age.

Of what materials is the service connector constructed?

Lead piping was often used for the service connectors that join buildings to public
water supplies. The service connector is the pipe that carries drinking water from a
public water main to a building. Some localities actually required the use of lead service
connectors up until the lead-free requirements of the 1986 Safe Drinking Water Act took
effect. Although a protective layering of minerals may have formed on these pipes,

vibrations can cause flaking of any protective build-up and, thus, allow lead contamina-
tion to occur.
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What materials are used in your facility's water pipes? and

What materials compose the solder connecting your pipes?

Survey your building for cxposcd‘pipu. preferably accompanied by an experienced
plumber who should be able to readily identify the compasition of pipes on site. Most
buildings have a combination of different plumbing materials:

Lead pipes are dull gray in color and may be easily scratched by an object.such asa
knife or key. Lead pipes are a major source of lead contamination in drinking water.

Galvanized metal pipes are gray or silver-gray in color and are usually fitted together
with threaded joints, In some instances, compounds containing iead have been used to
seal the threads joining the pipes. Debris from this material, which has failen inside the

pipes, may be a source of contamination.

Copper pipes are red-brown in color. Corroded portions may show green deposits.

Copper pipe joints were typically joined together with lead

requirements of the 1986 Safe Drinking Water Act took effect. Full implementation of
these lead-free requirements will drastically cut lead contamination in repairs and new

plumbing.

Plastic pipes, especially those manufactured abroad, may contain lead. If piastic pipes
arc used, be sure they meet NSF International standards and are free of plasticizers that
conwin lead. (Note: NSF International is an independent, third-party testing organiza-
tion: copies of NSF International standards can be obtained by writing NSF Interna-
rional, 3475 Plymouth Road, P.O. Box 1468, Ann Arbor, MI 48106.)

Any brass fittings, faucets, or valves?

Brass pipes, fittings, faucets, and vaives are golden yeliow in color, similar to copper in
appearance, or plated with chrome. Brass is composed of two metals, commonly copper and
zinc. Brass fittings commonly used in drinking water outlets such as Gaucets and water
coolers, in general, contain up to 8 percent lead. While this percentage is considered lead-
free under the 1986 Safe Drinking Water Act, some contamination problems still may occur.
In addition, some older brass faucets may contain higher percentages of lead and lead solder
in their interior construction and pose conmmination probiems.

solders untl the lead-free

-
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The degree to which lead will leach from brass products containing alloys with less than
8 percent lead is dependent upan the corrosiveness of the water and the manufacturing
process used to develop the product. A recent study comparing the lead leaching
performance of several faucets manufactured under different processes and having
various iead contents reveaied that fabricated faucets tend to contribute less lead to the
water than faucets manufactured by the permanent mold process, regardless of the amount
of lead in the alloy. .

EPA is working with industry and a private, third-party testing organization toward the
development of a voluntary industry standard on this issue that would result in minimal
amounts of lead being leached from these products. If you purchase any brass plumbing
products, ask the distnbutor or manufacturer t provide information about tests it has
performed oa the product. Refrain from buying any product from a manufacturer that is
unwilling to provide the testing information.

What types of drinking water outlets are located in your facility?

In addition to lead components in the plumbing system, lead solders or lead in the brass
fittings and valves used in some taps, bubblers, and refrigerated water coclers may be
sources of lead. It is important to identify the locations of all such drinking water
outlets. '

What are the brand and model of the water coolers?

Water coolers may be a major source of lead contamination. Under the Lead Con-
tamination Control Act of 1988, water coolers with lead-lined tanks are considered to be
imminently hazardous consumer products, and manufacturers and importers are to
repair, replace, or recall these coolers. The law also requires that soider, flux, and
storage tank interior surfaces in contact with drinking water contain not more than 0.2
percent lead. Other parts of water coolers that may come into contact with drinking
water are not to contain more than 8 percent lead. In addition, the law attaches criminal
and civil penalties for the manufacture and sale of water coolers containing lead.

The CPSC negotiated an agreement with Halsey Taylor through a consent order agreement -
published in June 1990 to provide a replacement or refund program that addresses all the
water coolers listed by EPA as having lead-lined tanks. Halsey Taylor was the only company
identified by EPA as manufacturing some water coolers with lead-lined tanks.
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See Appendix C of this manual for a summary of EPA's list of water coolers found to
contain lead. Use the list to help prioritize your sampling. If your water cooler is listed
as having a lead-lined tank, do not use the water for drinking and sampie the water
immediately (see page 63 for sampling instructions) as these coolers pose the highest risk
of contamination.

Do the faucets have accessibie screens? and

Have the screens been cleaned?

Lead-containing sediments that are trapped on screens can be a significant source of lead
contamination. Sediments should be tested for the presence of lead and the screens
shouid be cleaned frequently.

Are there signs of corrosion?

Frequent leaks, tust colored water, and stins on fixtures, dishes, and laundry are signs of
corrosive water. Blue/green deposits on pipes and sinks indicate copper corrosion;

. brown stains result from the corrosion of iron. Where such symptoms occur, high levels
of lead, copper, and iron may be present in the water.

Is any clectrical equipment grounded to the water pipes?

If electrical equipment, such as telephones, has been installed using water pipes as a .
ground, the electric current traveling through the ground wire will accelerate the corro-
sion of any interior plumbing containing lead. The practice should be avoided, if
possible. However, if existing wires are already grounded to water pipes, the wires
should not be removed from the pipes unless a qualified electrician installs an alternative
grounding system. Check with your local building inspector on this matter. Your State
or local building code may require grounding of the wires to the water pipes. Improper
grounding of electrical equipment may cause severe shock.

Have there been complaints about bad (memnllic) taste?

Although you cannot see, taste, or smell lead dissolved in watet, the presence of 1 bad
or metallic taste may indicate corrosion and possibie lead contamination.
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The degree to which lead will leach from brass products containing alloys with less than
8 percent lead is dependent upon the corrosiveness of the water and the manufacturing
process used to develop the product. A recent study comparing the fead leaching
performance of several faucets manufactured under different processes and having
various lead contents revealed that fabricated faucets tend to contribute less lead to the
water than faucets manufactured by the permanent mold process, regardless of the amount
of lead in the alloy. :

EPA is working with industry and a privatc, third-party testing organization toward the
development of 2 voluntary industry standard on this issue that would result in minimal
amounts of lead being leached from these products. If you purchase any brass plumbing
products, ask the distributor or manufacturer to provide information about tests it has
performed on the product. Refrain from buying any product from a manufacturer that is
unwilling to provide the testing information.

What types of drinking water outlets are located in your facility?

In addition to lead components in the plumbing system, lead solders or lead in the brass
fittings and valves used in some taps, bubblers, and refrigerated water coolers may be

sources of lead. It is important to identify the locations of all such drinking water
outlets, ’

What are the brand and model of the water coolers?

Water coolers may be a major source of lead contamination. Under the Lead Con-
tamination Control Act of 1988, water coolers with lead-lined tanks are considered to be

imminently hazardous consumer products, and manufacturers and importers are to
repair, replace, or recall these coolers. The law also requires that solder, flux, and
storage tank interior surfaces in contact with drinking water contain aot more than 0.2
percent lead. Other parts of water coolers that may come into contact with drinking
water are not to contain more than 8 percent lead. In addition, the law attaches criminal
and civil penalties for the manufacture and sale of water coolers containing lead.

The CPSC negotiated an agreement with Halsey Taylor through a conserg order agreement -
published in June 1990 to provide a repiacement or refund program that addresses all the
water cooters listad by EPA as having lead-lined tanks. Halsey Taylor was the only compasny
identified by EPA as manufacturing some water coolers with lead-lined tanks.
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See Appendix C of this manual for a summary of EPA's list of water coolers found to
contain lead. Use the list to help prioritize your sampling. If your water cooler is listed
as having a lead-lined tank, do not use the water for drinking and sampie the water
immediately (see page 63 for sampling instructions) as these coolers pose the highest risk
of contamination.

Do the faucets have accessible screens? and

Have the screens been cleaned?

Lead-containing sediments that are trapped on screens can be a significant source of lead
contamination. Sediments should be tested for the presence of lead and the screens
should be cleaned frequently.

Are there signs of corrosion?

Frequent leaks, rust colored water, and stains on fixtures, dishes, and laundry are signs of
corrosive water. Blue/green deposits on pipes and sinks indicate copper corrosion;

. brown stains result from the corrosion of iron. Where such symptoms occur, high levels
of lead, copper, and iron may be present in the water.

Is any electrical equipment grounded to the water pipes?

If electrical equipment, such as telephones, has been installed using water pipes as a .
ground, the electric current traveling through the ground wire will accelerate the corro-
sion of any interior plumbing containing lead. The practice should be awoided, if
possible. However, if existing wires are aircady grounded to water pipes, the wires
should rot be removed from the pipes uniess a qualified electrician installs an alternative
grounding system. Check with your local building inspector on this matter. Your State
or local building code may require grounding of the wires to the water pipes. Improper
grounding of electrical equipment may cause severe shock.

Have there been complaints about bad (metallic) taste?

Although you cannot see, taste, ar smell lead dissolved in water, the presence of a bad
or metallic tastz may indicate corrosion and possible lead contamination.
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(15) When was the water in your building last tested for contarninants, if ever?

Resuits of analyses of water quality, such as measures of pH, calcium hardness, and
carbonate alkalinity, can provide important clues about the corrosiveness of the water, H
your facility owns or operates its own water supply, such test results can help you decide
on effective treatment approaches. Effective corrosion control reatment may include
reducing the water’s acidity, increasing its alkalinity, and/or adding a corrosion inhibitor
such as zinc orthophosphate. The best choice among possible treatments will vary
depending upon your water quality conditions.

If your facility purchases its water, contact your public water supplier to find out what
they are doing to comply with the Nationa! Primary Drinking Water Regulation for lead.
See also the response to Question 16 below for further information. It is important to
know whether and how the water entering your facility is treated. Some kinds of treat-
ment can make the water more corrosive, while others wiil reduce the probiem. Treat-
ment of public water to reduce corrosion can reduce lead leveis throughout the system
and can save both you and the supplier maney by reducing damage to plumbing.

Who supplies your facility's drinking water?
Answers to the types of questions included on the plumbing profile quest' mnmaire will

give you an idea of the type of waler you are receiving. Fram this assessment, you will
then have a better sense of how to organize your testing activities.

If your facility purchases its water, contact your public water supplier to:

. Find out whether the system is in compliance with Federal and State lead require-
ments, :

Leamn the resuits of the system’s latest tap water sampling efforts and whether 10
percent or more of these sampies have exceeded EPA's action level of 15 ppb (i.e.
what are the typical lead levels in water being delivered throughout the commu-
nity).

Learn what activities the system employs to minimize the corrosiveness of the
water supply; identify what type of water you might be receiving in your facility
(e.g., is it corrosive or non-cocrosive water? Is the water soft or acidic?).
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Learn whether protective coatings are likely to have formed on the inside of your
plumbing based on the treatment practices of the public water supplier. Identify
whether the water distribution system contains lead pipes and whether/when the
water system plans to remove these lead materials.

If your facility owns or operates its own water supply, you should already be aware of
your legal requirements to control corrosion and minimize lead at the tap. If you are
uncertain of your responsibilities, contact your State drinking water program (see Appen-
dix A for a directory of State programs). Some of the questions you might pose 10 the
treatrnent operator include: '

Is the system in compliance with Federal and State requirements for lead?

Where were tap water samples collected in the building, and what are the results of
this sampling effort?

Does the facility have a lead problem on the basis of the tap’water samples?

Is the water system being treated for corrosion purposes? Are there any other
types of treatment being pursued that could contribute to lead getting into the

water supply?
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After reviewing the plunbing profile questionnaire and
background regarding what your answers to the profile could
mean (Exhibits 5 and 6), you have learned that lead
contamimtion may not occur uniformly throughout a
building. Large variations in lead concentrations may be
found among individual outlets in a facility because of
differences in flow rates and/or building materials.

Ingemil. you can expect widespread lead contamination
in your drinking water when:

. The building’s plumbing is less than § years old and
lead solder was illegally used (i.e., after the "lead-
free* requirements of the 1986 Safe Drinking Water
Act took effect).

. Brass fittings, faucets, and valves were instailed
throughout the building less than 1 year ago (even
though they may contain less than 8 percent lead as
required under the lead-free requirements of the Safe
Drinking Water Act).

. The water is corTosive.
e  Sediment in the plumbing and screens contains lead.
* ' Lead pipes are used throughout the building.

. The service connector (i.e., the pipe that carries water
from the public water system main 10 the building) is
made of lead.

In general, you can expect localized contaminstion if:

. The water is non-corrosive,
. Lead pipes are used in some iocations.

o Some brass finings, faucets, and valves have been
installed in the last year (even though they may contain
jess than 8 percent lead).

. Numerous lead solder joints were installed in short
sections of pipe before 1986 or were illegally instailed
. after 1986 (i.c., after the lead-free requirements of the
Safe Drinking Water Act took effect).

e There are areas in the building's plumbing with low

flow or infrequent use.

. Sediment in the plumbing and screens at isolated
locations contains lead.

. Some water coolers have lead parts or contain lead-

lined tanks (consult Appendix C for a discussion of the
water cooler issue and EPA’s listing of coolers).

Development of s Sampllng Plan

_ After identifying potential problem areas in your
faciiity, through completion of a plumbing profile, the next
step is to have the water tested. Testing is the only sure way
to know whether lead is a problem in your facility.

However, it is first useful to develop a sampling plan before
embarking on the actual testing. The sampling plan activity
will enable you to approach taking water samples in a

- systematic fashion. Key issues to consider in devising a

sampiing plan include the following:

.. Who will be in charge of the sampling effort?

. Who will collect and analyze samples and maintain
records? '

. Where will the samples be taken? -

L.eadership for
Sampling Effort

It is important to designate a leader to take full
responsibility of the sampling program and to ensure that it is
conducted properly. If outside consultants or laboratory
representatives are used to conduct testing, you must first
ensure that they understand and are knowledgeable of the
testing protocol described in this manual. Contact your State
or local health department or drinking water program if you
need advice on how to identify a reputable consuitant.
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Coilection and
Analysis of Sampiles
and Recordkeeping
Requirements

Deciding who will collect samples will be based, in

part, on who will analyze the samples. Some State drinking .

water programs or public water suppliers may provide both

services, although there is no requirement that they do so. In

general, most facilities will need to contract with an
analytical laboratory to conduct analyses of any samgples
collected. There are some important considerations when
hiring a laboratory. First, the laboratory should be certified
by the State or EPA to conduct drinking water analyses.
Contact your State drinking water program {Appendix A) or
EPA's Safe Drinking Water Hotline {Appendix D) for a list
of certified labs in your area. Once you have identified
possible Igboratories, consider the following issues prior to
making a selection:

. Will the lab take samples for you or will they provide
training and sample containers for collectors
designated by you? If you will use your own sample
collectors, be certain to secure sample training from
the laboratory to ensure that your test results will be
reliable. Testing activities can be useless if sample
collectors do not follow proper sampling procedures.

. What is the lab’s knowledge of the lead testing protocoi
: for schools and non-residential buildings? This protocol
is described in the next section. Make sure laboratories

thoroughly understand this protocol and do not confuse it

with the lead testing protocol used by public water

suppliers (for whom the labs may also work), because the
twe proweols are different. Ask the lab for references of

other facilities for whom it has provided lcad testing
services. - Contact these facilities to ascertain the quality
of the lab services provided.

24

What is the cost of the lab's services? Costs for
laboratory analysis of samples should range between
$10 and 530, depending upon the extent of the service:
o be provideg (e.g., if oniy analyses are conducted or
if other services such as sample collection are
provided). You may want to contact severaf labs to
compare prices and services. In most cases, labs will
charge less per sample if they have numerous sampies
to test. You might consider combining your lead
testing efforts with those of another facility to secure 2
possibie bulk anaiytical rate from 2 particular lab.

What is the lab’s time frame for providing sample
results?

What documentation will the lab provide to note
sample results, and hdw will this material aid you in
-maintaining records for each outiet tested? Record
keeping is a crucial activity. If lead contamination
problems are found, sample records and test results
will assist you in pinpointing the sources of problems.
Be certain to have control over the development and
maintenance of records. Appendix E contains a
sample recordkeeping form and identifies the type of
information you should consider recording,

Establish a written agreement or contract with the

laboratory for all of the services to be provided. :
M

Although actusl costs or laborstory analysis of

samples may range for $10 to $30 per sumpie, other
costs must also be considered (e.g., costs of personne} to
profile the piumbing system, design the sampling plan,
coliect sampiles, and determine and implement remedies).
These costs are highly site-specific and depend on g
number of factors including the size of your facility, the
number of drinking water outlets being tested, and
technicians' safaries. One school system in New York
estimated total costs for their sampling effort to range
from §2,190 to $3,295 per school. This estimate
assumed 40 personnel hours for every 60 sampies
coliected and also included 1ab anatytical costs.
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Cetermining
Sample
Locations

You must decide, based on your responses to the
plumbing profile and your knowledge of the facility, where
to take samples and how to prioritize the sample sites. If
resources for testing are limited, this is an especially crucial
step. Generally, testing should be conducted at those outlets
that are most likely to have contamination since they would
represent the greatest hazards to human health, Samples sites
that are most likely to have lead contamination include:

A Areas containing lead pipes.

e Areas of recent construction and repair in which lead
solder or materials containing lead were used.

. Areas where the piumbing is used o ground clectrical
circuits. '

. In buildings where corrosive water having low pH and
alkalinity is distributed. .

. Water coolers identified by EPA as having lead-lined
storage tanks or lead parts.

. Areas of low flow and/or infrequent use (where water
is in contact for a long time with plumbing containing
lead or with particulate matter and lead debris).

It may be helpful to diagram the plumbing in your facility
and the outlets that will require testing. The configuration of
interior plumbing can vary depending on the layout of 2
given building. Examples of piumbing configurations for &
single-level building and a muitilevel building are illustrated
in Exhibits 7 and 8, respectively. Locate service connectors,
headers, laterals, loops, drinking water fountains (bubblers
and coolers), riser pipes and different drinking water loops
(see Appendix B for a glossary of these plumbing terms), and
decide in what order you wish to take samples.

In multistory buildings, the.watet is elevated 1 the floors by
one oc more riser pipes. Water from the riser pipes is
usually distributed through several different drinking water
!oops. In addition, in some buildings, water may be stored
In a tank prior to distribytion. In single-story buildings, the
water comes from the service connection via miin plumbing
branches, often called headers. These, in turm, supply water
0 laterals. Smaller plumbing connections from the laterals
and loops supply water to the faucets, drinking water
fountains, and other outlets. For sampling purposes, water
within a plumbing system moves "downstream” from the
source (i.c., from the distribution main in the street through
the service connection and through the building).

25
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Two-Step Sampling Process

Section 3
Two-Step Sampling
Process

EPA recommends that a two-step sampling process or
protocol be followed for identifying lead contaniination, -
especially in large buildings where many samples are to be
taken. In the first step, screening sampies are coilected to
identify the location of outlets providing water with high lead
levels. In the second step, follow-up water samples are ken
from problem locations. The results of initial and follow-up
samples are then compared to determine the sources of lead
contamination and to determine appropriate corrective measures.

This protocol is not to be used to determine whether a
water supplier meets Federal lead standards. You should
be certain that any analytical laboratories or consultants
conducting testing on your facility's behalf are aware that this
protocol differs from the protocol 1o be used by public water
suppliers. The protocol described in this booklet is intended
to facilitate the identification of sources of lead causing
contamination problems in single outlets. The testing
protocol 1o be used by public water suppliers (i.e., under the
Lead and Copper Rule or National Primary Drinking Water
Regulation for lead) is designed to identify system-wide
probiems.

The testing protocol described in this section has been field
tested and found to provide results that are generally reliable.
Despite the fact that lead levels of samples taken at various
times from the same sample sitz may vary, the results will
genenally be similar. ' '

Overview of the Two-Step Sampiing Process
This section provides a brief definition and overview

of the purpose of cach of the two steps in EPA's lead testing
prowcol.
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Step 1:°
Initial Sampling

In Step 1, initial screening
samples are taken to
determine (1) the lead content
of water entering your
facility and (2) the lead
content of water sitting it
various outlets within your
building. The goal of Step 1
is to identify problem
outiets or outlets with high
lead concentrations.

To determine the lead content in water entering your facility,

‘contact your public vater supplier to identify what lead levels

your might expect. (If you completed the plumbing profile
guestionnaire discussed previously, you will already have this
information.) Second, test water representative of your
service connector to determine what contribution the
connector is making to lead concentrations in your building.
Qbviously, if the water coming into your facility or through
your service connector contains excessive amoumnts of lead,
you are likely to see similar or even greater amounts of lead
when you test individual drinking water outlets.

For individual outlets, initial samples generally involve the
collection of "morning, first-draw"™ water. Such samples
consist of the first *plug® of water emitted from an outlet
after the outlet has been sitting for a period of 8 hours or
more (s#e general collection procedures on page 50). As
you will recall, the longer water is in contact with plumbing
containing lead, the more opportunity exists for the water to
pick up lead. Moming, first-draw water most often contains
the highest concentrations of lead. Such sampies ‘will,
therefore, generally reflect the “worst case scenario” for a

- given outlet.
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The Trigger to r

Follow-Up Tasting . !

If initial test results
reveal lead concentrations
greater than 20 ppb for a
given outlet, follow-up
testing is recommended.

EPA has established this
numeric cut-off, or trigger to
follow-up testing to ensure that
the sources of I:nd >20 ppb
contamination in drinking water outlets are identified. The
protocol, which consists of an established sampie size volume
and watsr retention time, is aimed at identifying lead
problems in outlets under "worst case” conditions.’

Step 2:
Follow-Up Sampling

in Step 2, follow-
up sampies are collected
and analyzed from outlets
whose initial test results
- revealed lead
concentrations greater
than 20 ppb. The
purpose of Step 2 is to
pinpoint where lead is
getting into drinking water so that appropriate corrective
measures can be taken. Additional samples from the interior
plumbing within the building are often necessary to further
pinpoint the sources of lead contamination.

As with initial samples, follow-up samples are to be taken
before a facility opens and before any water is used (see
general collection procedures on page 50). Foilow-up
samples generally involve the collection of water from an
outlet where the water has run for 30 seconds. This
sampling approach is designed to amaiyze the lead content in
the water in the plumbing behind the wall and the outlet.
This is in contrast to the initial sample, which measures the
* lead content of the water in the outlet itself. A comparison
of initial and follow-up sampies will enable you to assess
where the lead may be getting into the drinking water: either
from the outlet or from the plumbing directly behind the
outlet. Exhibit 9 provides diagrams of some common
drinking water outlets and “cut-aways” of the plumbing
behind these devices. '

Depending upon the number of outlets to be testad, both initial
and follow-up testing can be completed in one day, or initial
samples can be taken first with follow-up testing conducted once
initial test results are completed and interpreted. :

The total number of samples to be taken from a building will
depend upon the size of the building, the number of outlets
used to supply drinking water, and the expected extent of
contamination. More outlets with elevated lead levels will
require correspondingly more foliow-up sampies to pinpaint
the sources of contamination. In general, a larger number
of samples will result in the best assessment of the source
and extent of lead in your drinking water. Parr 2 of this
document contains the general procedures to be followed in
collecting samples and provides instructions for both initial
and follow-up testing by owslet type. The next section of this
Part explores the remedies than can be employed if lead

problems are found.

"Under the National Primary Drinking Water Regulation for lead, an acticn
level of 15 ppb is established for samples taken by public water suppiiers in
high-risk residences. It i3 importot 1o mowe that the esting protocol usad by
public water suppliers is aimed at identifying systeem-wide rather than
individuai outlet problems. Moreover, the sample size volume and water
retention time are differsat.  As a result, the action jevel is lower for public
wazer suppliers than the level that is recommencded under this esting

When the Iab returns your test resuits, the

concentrations of lead in your drinking water samples will
be reportad in metric form such as milligrams per liter
(mg/L} or micrograms per liter (gg/L), or they will be
reported as 2 concentration such as parts per million
{ppm) or parts per billion (ppb), mpecﬁvely-

. OmnulllmmulHOGJofagnm(ahoutumm
: ofauny pmchofult), 1 mg/L is equal to 1 ppm.

. (One microgram is one, one-miilionth of 2 gram
(one thousand times smaller than a milligram);

| ug/L equals 1 ppb.

. 0.005 mg/L or ppm is equal o 5 ug/L or ppb {oote
the movement of the decimal point).
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Two-Step Sampling Process ~
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Bubbler

Sources of Lead in
Drinking Water

Common sources of lead in
drinking water include:

e solder

o fluxes

e pipes and pipe fittings

e fodures (o.g:. brass faucefs
containing alloys of lead)

e sediments

Faucet (Tap)

Exhibit 3 Common Drinking Water Qutlats




Section 4
Remedies

Sotutions to lead problems typically need to be made
on a short-term as well as permanent basis. For example,
there are steps you can take while you wait for your test
results or until a permanent solution has been put in place
that will successfully reduce lead levels. These types of
solutions are considered interim remedies. The solutions that
are long-term in nature are considered permanery remedies.

There is no set method for selecting remedies. The decision
to follow a particular approach must be based on the
age/condition of your piumbing, the nature of your water
supply, the results of testing, and the sources of lead -
contamtination. In other words, the selection of remedies is
highly site-specific and typically involves the conduct of
additional foilow-up sampling. It is important that you
identify the sources of lead contamination through follow-up
testing before employing permanent remedies. There have
been instances where facilities proceeded to the remedy stage
before conducting foilow-up testing, only to later learn that
their solution did not solve the lead contamination problem.

Outlined below are various routine, interim and permanent
remedies. To aid you in the process of selecting remedies, three

case studies have been included in Exhibits 11 through 13. The

intent of these case studies is to provide you with a sense of the
process involved in selecting a corrective measure and the role
of follow-up testing in pinpointing lead probiems.

Routine Control Measurss

In addition to employing short-term and permanent
remedies, a number of routine activities shouid be conducted
to avoid possible exposures to lead:

. Clean debris from all accesaible screens frequently.
If you discovered sediments in faucet screens, have the
sediments tested for lead and continue to clean your
screens frequently.  If your facility does not appear to
have a sediment problem, you should still continue to
periodically inspect your screens.

Remedies

»  Use only cold water for food and beverage
preparation in cafeterias and cooking classes. Hot
water will dissolve lead more quickly than cold water
and is likely to contain increased lead levels. If hot
waler is needed, it should be taken from the cold water
tap and heated on a stove or in 2 microwave oven.
These procedures should be continued even if the lead
levels in your building are found to be low as a result
of testing. ' ’

Interim {or Short-Term} Control Messures

Until more permanent solutions bring lead leveis
down, you should implement interim measures o reduce lead
contamination in your facility’s drinking water. You might
consider implementing interim control measures while you
are waiting for your test results to return from the lab. You
might also consider implementing short-term measures while
you are waiting to see i{f more permanent solutions will
work. Before discontinuing any interin measure, you
should be certain (as a result of testing) that the lead
levels of your drinking wyter do not exceed 20 ppb. Some
examples of interim control measures include:

. "Flush" the piping system {o your building. Do not

. use water that has been in contact with your building's
plumbing for more than 6 hours, such as overnight or
after weekends and vacations. “Flushing® involves
gpening all suspect taps every moming before the
facility opens and letting the water run for a period of
time to clear water standing in the interior pipes and/or
the outiets. The flushing time varies by the type of
outlet being cleared. The degree to which flushing
helps reduce lead Jevels can also vary depending upon
the age and condition of the plumbing and the
corrosiveness of the water. Below is a discussion of
the advantages and disadvantages of flushing. Review
this information before deciding whether flushing is
appropriate as a short-term remedy in your facilicy.
Flushing instructions by outlet type are presented in
Exhibit 10.
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Exhibit 10 Flushing Directions by Qutlet Typa

W

Remember that each drinking water outlet must be flushed individually; flushing a toilet will not flush your water
fountains. All flushing should be recorded in 2 log submitted daily to the office in charge of this program.

(1) To flush the interior plumbing, locate the faucet furthest away from the service line on each wing and floor of the
building, open the faucets wide, and let the water run for 10 minutes. For best results, calculate the volume of the
plumbing and the flow rate at the tap and adjust the flushing time accordingly. This 10-minute time frame is considered
adequate for most buildings. However, if you are concerned that this flushing time is inadequate because of the size of
your building, the diameter of your pipes, and/or the intricacy of your piping system, you may wish to consult a lecal
plumber or engineer. The plumber or engineer could calculate 2 more exact flushing time period based on such factors

as length and diameter of pipe and volume and flow rate of water at the faucet (i.c., the faucet furthest away from the
service line).

(2) Open valves at all drinking water fountains without refrigeratios units and et the water run for roughly 30 seconds
to one minute, '

(3)  Let the water run on all refrigerated water fountains for 15 minutes. Because of the long time period required,

routinely flushing refrigerated fountains may not be feasible. It may therefore be nccessary to replace these outlets with
lead-free drinking devices. :

(4) Open all kitchen faucets (and other faucets where water will be used for drinking and/or cooking) and let the water run
for 30 seconds. .

Advantages: y - Thoroughly flush several designated drinking
water outlets daily while taking all others

temporarily out of service.
Use bottied water.

] Quickest and easiest solution to hijh lead levels,
especially when contamination is localized in a small '
area or in a small building, "

. Does not require installation or maintenance of water -

Collect water being flushed and use for non-
treatment equipment,

consumptive purposes.

] Does not require complex instructions. . Another obvious disadvantage 1o flushing is the amount
of time and staff needed to perform the task: :
Disadvantages:

- If the water is very corrosive or if the plumbing is

. The most obvious disadvantage to flushing is the
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potential waste of water involved in the flushing
procedures. If water supplies are limited in your area,
some aiternatives to daily flushing inciude:

- Flush pipes only after weekends or vacations when
lead levels may be highest (use only if lcad levels
do not cxceed 20 ppb on a daily basis).

new, flushing may need to be done more than once a
day, since lead levels in the water can retum to high
levels very quickly. To determine the number of
additional flushes required, take additional follow-up
samples at the end of the business day. Depending
upon your test results, you may need to flush the
systantwiccdaily-—omeinmemmingbcforethe
facilityppanandamndﬁmbefomalumh
period. If lead levels return to their original levels
within 4 hours of flushing, Nlushing is not a
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- If contamination is widespread in a large building,
ﬁushmg\mll :akealotofnmandcanwastcwmer

- Supervisors will have to check on the personnel
performing the flushing to ensure that instructions
are followed correctly and that accurate records
are maintined and reviewed. Taking occasional
follow-up samples from the outlets is one method
of checking. ‘

- Routine daily flushing of water coolers is not feasible
because: they take such a long time to flusi.

Provide bottled water. This can be an expensive
alternative but might be warranted if you expect or are
aware of widespread contamination and flushing is not
an option. [f you use bottled water, be aware that it is
not regutaied by EPA but rather by the Food and Drug
Administration (FDA). The FDA typicaily adopts
standards for bottled water similar to those standards
established by EPA for public water systems. In
January 1993, the FDA published a proposal in the
Federal Register (a2 58 FR 389) to lower the maximum
allowabic lead concentration in bottied water from 50
ppb to 5 ppb. The final regulation, which is expected
10 include the 5 ppb standard, is due to be pubiished in
 May 1994, This value shouid rot be confused with
EPA’s action levels of 13 ppb for public water

i -re
e rp— ;
arosecols and are gimed gt idennfying lead blems.

Your State may also regulate bottled water, and, in
some instances, these standards may be more stringent
than the Federal requirements._EPA recomumnends
that you require & written statement from the
bottled water distributor guaranteeing that the
bottied water meets FDA and State standards.

Permansnt Remedies

You can take a number of actions to permanently reduce
or eliminate the sources of tead that originate in your building’s
plumbing. Some of these actions may allow the elimination or
reduction of routine flushing or other interim measures. Afier
obtaining an understanding of your water supply and the lead
conditions in your facility (as a result of testing), you need to
examine the permanent treamment options and sefect those most
appropriale o your sinmtion. Obviously, your decision will be
based on such factors as oost, likelihood of success, availability
of water, and staffing requirements.

®  Water that is soft or acidic can be treated by the
public water supplier to make it less corrusive. The
1986 Safe Drinking Water Act generally requires that
public water systerns undertake actions 10 make their
waters non-corrosive if the results of a tap sampling
program reveal elevated lead levels, As recommended
carlier, contact your public water supplier to learn
what it is doing to minimize corrosion throughout the
system. If your water supplier just recently initiated
corrosion control treatment, you might discuss the
period of time before such treatment will have a
possible effect on the lead in your facility. In the
interim, however, you should implement routine and
short-term remedies to reduce exposure to lead.
Finally, follow-up testing should be conducted after
corrosion control treatment begins before you rely on

" this solution on a2 permanent basis.

1f lead leveis remain high (above 20 ppb), then you should
consnder another type of umedy

. Corrosion control devices for individual buildings,
such as calcite filters, soda ash or phosphate
solution tanks, and feeder units are commercially
avaiiable, These types of devices treat the water for
lead at the point where water enters the building (i.c.,
near the service connection). These devices are known
as point-of-entry (POE) devices and are most suitable
for facilities that provide their own water supply. POE
devices typically cost $900 to $2,500, dependmg on
the size of the building.

Facilities that provide their own water supply are

subject to the provisioas of the 1986 Safe Drinking
Water Act, which means that they must make their
water non-corrosive to minimize lead at the ap. A
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POE device is one possible corrosion control measure
such a facility could impiement. Note: Facilitics that
do not own their own water supply and are considering
a POE device as a permanem remedy should consult
the State drinking water program for guidance (see
Appendix A for a usiing of State programs). In some
states, the installation of such a device might define the
facility as a “public water system” and, therefore,
make the facility subject to all appiicable laws.

You should consider a number of factors when selecting a
device for your facility, including the devices’ reconds of
performance to reduce corrosion. Typicaily, a
manufacturer will recommend a practical maintenance
program onoe a device is installed. A good maintenance
and quality assurance program is important for ensuring
that the device performs as it is intended.

Note: Carbon, sand, cartridge filters, and water
softeners will not prevent corrosion,

Lead levels can be reduced at the tap. Reverse
osmosis and distillation units are commercially
available and can be effective in removing lead. Since
these devices also make the water corrosive, they
should only be used when placed at the tap. Such
placement means the devices only treat the water at the
outlets where they are placed. Such devices are
termed point-of-use (POL) devices. There are a
number of POU cantridge filter units on the market that
effectively remove lead.

- POU devices can be either purchased or leased. They

can be fairly inexpensive (365 to $280) or expensive
(ranging from $250 to $500, and up to 52,100 for a
computerized reverse osmosis treatment unit), their
cffectiveness varies, and they are vulnerable to
vandalism. Like POE devices, they also require a
maintenance contract for regular upkeep o ensure
effectiveness. Cartridge filter units need to be replaced
periodicaily to remain effective. NSF Intermational, an
independent, third-party certification organization, has
a testing program to evaluate the performance of POU
devices. Before purchasing any device, contact NSF
International at 3475 Plymouth. Road, P.O. Box 1468,
Ann Arbor, M1 48106.

Existing wires already grounded to the water pipes
can possibly be removed by a qualified electrician,
and an alternative grounding systes: be installed.
Electrical current accelerates the corrosion of lead in
piping materials. If your local or State building codes
alfow, consider finding an alternative grounding system
and have a qualified electrician make the change. Be
aware that the removal of grounding from water pipes
may create a shock hazard uniess an acceptable,
alternative ground is provided.

If the sources of lead coutamination are localized
and limited to a few outlets, replacing these outiets
may be the most practical solution. Note that some
new brass fixtures, valves and fittings, even though

they contain less than 8 percent lead under the “lead