
- Chapter 8.0 -

Lead Service Line Replacement
removing that portion of each I..SL they
control; (4) a system is not required to
physically ~l8«» individual I..SLs if direct
sample 1e&d OO!l~Dtl'ations are 0.015 Ing/L
or less and (5) water systems must
annually replace at least 7 percent of the
total number of I..SLs in place at the
beginning of the lBLRP.

Any water system that continues to
exceed the lead AL after implementing
~ma1 ~~an oontrol treatm~t 2.':!d/or
source water treatment (whichever is
inst~ed later), <K' during any subsequent
monitoring period, must begin replacing
LBr. identified within the distribution
system. 'I'!1e I..SLRP begins on the date the'
system ex~~ the lead AL as referenced
above (i.e., January 1 or July 1 of a given
year). The State also has the authority to
nKIlUre LSLRP ~~nt im.--mediate-
ly for systems who have failed to install
Dn'm wata- <r ~on ~~ ~~
by the dc.'adlinc for follow-up moM,w!"ing
as provided in f~41.86(d)(2).

A water system which is tziggB'oo into
the LBLRP is req11ired to take three steps:
(1) conduct a comprehensive materials
evaluation (if not already completed) to
identify all homes or buildings served by
I.8lB; (2) establish a schedule f<K' ~lacing
LBLs; and (3) physically replace all LBLs
controlled by the system. Water systems
can avoid replacing individual I..SLs that
are shown to contribute 0.015 mg/L <K' l~
to tap water lead levels as measured in
LBL samples. Water systems can discon-
tinue the lSLRP if they demonstrate that
the lead levels in first-draw wata- collected

Lead Service Lines (LSLs) have been
shown to contribute significant amounts
<i leed to drinking wat8' at the CXK\~~s
tap. Com&on <XXlu-ol tedmiqu- are cit.en
8fec%.ive in minimizing lead levels ~~t..
ed with LSLs by establishing a protective
coating on the interior pipe surface.
Although EP A believes that corrosion
control treatment will be the primary
means of lead level reduction for the
majority of water systems, the establish-
ment of such protection can vary from
house to house. In many instances,
corrosion control and/or source water
treatment alone will not be sufficient to
reduce lead levels below the lead AL. In
such cases a PWS must replace its LSLs
in accordance with the 1.8LRP require-
ments (1111.84). EPA believes that -the
progressive replacement of LSLs which
oontribute to lead levels above 0.015 mg/L
will reduce adverse health risks imposed
by lead exposure.

The Lead Service Line Replacement
Prcgram (lBLRP) in the June 7,1991 rule
is premised on five principles: (1) corro-'
sion control can reduce lead levels from
LSLs in some instances, but high levels
may persist after treatment; (2) a system
is triggered into a 1.8LRP if the system
exceeds the lead AL after installing
optimal ~vsion oontrol and ~ water
tloeatment (follow-up monimng); (3) wata"
systems should only be responsible for
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. Authority to replace, repair, or
maintain the service line; and,

. Ownership of the line.

EPA acknowledges that ownership
and/or control of l.SLs is often split
baween the pws am the pI'ops't.,.f own«.
Depending upon State laws or municipal
ordinances, some public water systems
control and/pr own connections up to the
property line,' others control and/or own
the l.SL and other connections up to the
building. and still others control and/or
own the SS'Vim amnections only up to the
curb (see Figure 6-1). It should be noted
that a lead gooseneck is part of the l.SL
CI1ly when it is ~tt~~ fA) the LSL. Whn
l.SL owllS'Ship is split bet;-~n the utility
and the user, utilities sometime retain
authority to prescribe the standards for
construction, repair, and maintenance of
service lines, and a right of entry to
perform work deemed necessary.

at targeted tape are below the lead AL for
two consecutive six-month monitoring
periods. If a system subsequently exceeds
the lead AL during any monit(ring pmiod,
the ~LRP must be recommenced.

The following sections discuss the
ratiooale ci the I.8LRP requirements, I.8L
oontrol and related requirements, materi-
als evaluation, I.8L repl~nt sd1edu1~
and reJXXti.ng/l~-d-keeping r8:{Uirernents.

6.2 LSL Control and .

Related Requ irements
EPA believes its authority to impose

regulattry requiremmtts on PWSs extends
only to those distribution facilities under
the control of the PWS. Under the Rule,
systems replacing l.8Ls are required to
replace the portions of l.8Ls under their
control, pres~ming that the system
oontrols the entire I..SL (up to the building
inlet). PWSs may rebut the presumption
that they control the entire lead service
line and replace only that portion which
an appropriate legal authority (i.e., State
statut.e, ID.~c.:phl ordil9.nCe, public
SS"Vice contract, etc.) defines as oontrolled
by the PWS. The definition of control is
discussed in the following subsection and
is followed by explanations of the require-
ments for control presumption rebuttal
and partial LSL replacement.

8.2.2 Rebutta.l of Conb-ol
Presumption.

'.!tl.te:...~.8 "are; required to replace
the entire I..8L (up to the building inlet)
unless they can su~lly demonstrate
tD the State that part d: the I..8L is beyond
their control. A water system can rebut
the control presumption by citing local
ordinances or State statu~, or in the case
of private systems, the contract between
the systems am their ~~~ that limit
the extent of control.

Systems that do not intend to replace
the entire I..8L are required to submit a
letter to the State, within the fIrSt year
f:L their rep1are~nt sdledule, demonstrat-
ing that their cxmtrol is 1imi~ This letter
must be ~:":W:;1Df~Y1iEd by a ~ d the legal

8.2.1 LSL Control
Determination.

Control is defined in 1141.84(e) 88 one
of the following forms of authority:
. Authority to set standards for

construction, repair, or maintenance
of the line;
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-
authmty the water system is relying upon
to justify its position that the extent of its
oontrol is limited. On the basis of this legal
authority, the State will determine
whether the system correctly interprets
its relevant legal authority.

EP A believes that requiring State
review of PWS control presumption
rebuttals is important to ensure that
systems correctly apply the regulatory
definition of control to their system. To
expedite implementation of LSL replace-
ment, States are not required to approve
a system's interpretation of its legal
authority prior to the system beginning
I.SL repl~t. Howev~, the State may
determine that a system has incorrectly
interpreted the extent of its control over
LSLs. In all such instances, the State is
required to explain the basis for its
decision in writing and notify the system
of that decision. The system must then
replace the portion of the LSL under its
oontrol as detem1ined by the State. Where
a system's control does not extend over
the entire LSL, the system is required to
offer w r'~lace the portiu~ of ~e.,~~
controlled by the homeowner but is not-
required to bear the cost of replacing the
building owner's portion of the line.

any portion of the 18L controlled by the
hcmeowna- but is nd. required to bear the
CXJ6t of replacing the homeowner's portion.

Partial replacement of 18Ls has been
oo~ed, in S)Ine ~~. to result in sh<rt-
term but significant inaeases in tap water
lead levels (Hulsmann, 1990; Schock,
1990). EP A believes that such increases
and ,associated health impacts will be
minimized since «fective corrosion oontrol
should be in place by that time, and also
because customers will be informed d" how
they can minimize their exposure. The
p'imary CX)IKB"r1 regarding lead in drinkir;g
water is not acute toxicity, but r~ther
lead's capacity to accumulate in the body
and result in chronic health effects. Thus,
EP A belieYm that the pctaltial risks p<:Eed

by such temporary increases are out-
weighed by the importan~ of having lead
levels reduced over the long term.

In th~ looations where only a portion
of the 18L is replaced, PWSs must notify
affected customers and offer them the
option of having a follow-up tap sample
collected and analyzed to determine
whethm- ~la"e ~'been an iI~'; in t-!1p
water lead leveli. 'The PWS will not be
required to pay for the collection or
analysis of such samples nor will the
system be required to collect and analyze
the sample itself. However, if a customer
accep~ the offer, the PWS must report the
sampling results to the customer within
14 days of partial replacement. The
pm"pcEe cL oolled;ing the follow-up sampl~
is to identify those locations where tran-
sient increases in water lead levels could
occur and inform residents of the precau-
tionary steps they should take (i.e.,
flushing water at the taps). Methods for
oollecting I.SL samples at oonsumers' taps

6.2.8 Partial LSL
Replacement.

Systems replacing l.8Ls are required
to replace the portions of the l.8Ls that
are under their "control" as defmed in
§141.84(e) of the LCR and Section 6.2.1
of this manual. Control is often split
bet~n the PWS and the property owns:.
This potentially limits the PWS's ability
to remove the entire LSL. The Rule
requires that the system offer to replace
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are described in die LCR Guidance Manual,
Volume I (Section 4.3).

SY*IDS with nxxitming data ilKticating ~
may be a problem begin identifying the
location of LSL. now.

6.3 Materials Evaluation

Systems which become subject to the
LSLRP mus,t physically replace all LSu,
~ ~ b wbid1 the ai ~a%;t:D ~
in all lead service line samples is less than
<r equal to 0.015 mg/L. 1bU1, SY*InS have
a choice between replacing LSLs or
corducting monitoring of the line to
detennine if the lead levels are less than or
equal to 0.015 mgiL. LSU may be ~-
~ to be 8PiY ~y lqJiacat 8, via the ai
contribution presumption rebuual aid when
excavation reveals that a presumed LSL is
in fact not a LSL. Regardless of bow LSu.
are replaced/monitored, the process must
proceed at the annual rate specified by the
State aIKi in accordance widt size depeOOant
l.SI.RP sdmuJes. The fdlowing SI.bsedi<XB
discu--u rebuttal of ~ l~!irl Contribu~on
presUmJxi ()n ,repla~ritleiiJiiiMaon rates,
size-dependent LSLRP schedules, and
LSLRP discontinuation.

A a>lnp1ete dctem1inatioo of all LSL sites
may not have been accomplished during the
Material Survey for the Sample Plan
Development. This survey effort must be
completed if a system is triggered into the
LSLRP, ~u-ce d:Ie initial number of ~
determined serves as the basis for
replacement ra"re determination. Meth<xis
for detennining the Icx:ations of I.SU were
presented in Section 3.0 of the Lead aIxi
C~ Rule Gu~ Manual, V ol~ I.
Twelve months after a water system is
triggered into the LSLRP, it is required to
submit to the State a revised materials
evaluation identifying the initial number of
LSLs in its distribution system. The initial
number of LSLs is the number of LSLs in
place at the time the LSLRP begins.

EP A believes 12 months is an adequate
perl<xi of ~ ~~ ~ ~ r; ~ s)I(JJ1d. , ;

have ootailm suClt'lJitonnatlOh either when
they were required to determi~ whether
their distribution system contained lead or
copper pipes [§141.42(d)]! or when they
established their sampling pool for tap
monitoring under this Rule. While some
municipalities will ulxioubte<lly have
u1adeq\J8te records documenting the lcx:ation
of its LSLs, most systems are not required
to submit a complete material evaluation of
LSLs to the State until 8 to 10 years after
promulgation of the Rule. EP A believes d1is
provides water systems with sufficient time
to locate all LSU aIxi recommends that

6.4.1 Rebuttal ofLtad Contribution

Presumption.
The -lead contribution presumption.

~aIl y ~ma d18t eadll.SL ~ J led
for replacement significantly contributes to
at ccn:entrati<xw of m<Xe d18n 0.015 mg/L
at the tap. Systems may rebut this
presumption for ilXiividual LSLs, via
sampling am analysis, if LSL samples (not
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first-draw) reveal d18t dJe ]e:aj a:.:.-x;w-attons
are no more than 0.015 mgIL.

Detailed sampling procedures for l.SL
monitoring are provided in Chapter 4.0 of
Volume I of the Lead ard Copper Rule
Guidance Manual; a ge~raI description is
provided below. Each l..SL sample must be
one liter in volume and stand motionless in
the l..SL fcr at least six boon. l..SL samples
must be collected in o~ of the following
ways: -
1. Calculating. the interior diameter and

length of the pipe between the tap and
die LSL, flushing d1e calCl.J1a-t~ volume
of water, aid wJeding dJe ~Xt ~ liter
of water; (fable 3-3 provides volumes
ct" starding W*:I: fcr vamm ~ ~1S
and diameten);

2. Tapping directly into the LSL and
collecting one liter of water from the
line; or

3. Allowing the water to run until there is
a change in temperature and collecting
one liter of wat.J 1mmediately after the
change takes i',~-. rillS rn",..n~ fflay
be used only when the sampling site is
conswcted as a single family residence.
If the concentration in the LSL sample

is less than or equal to 0.015 mgIL, then
the system need not replace the individual
l..SL. Furthermore, each of these LSL. may
be counted as . replaced . in the LSLRP

accounting system. LSL monitoring by
PWSs is strictly optional. A water system
may choose to replace LSL. without
conducting any monitoring, regardless of
actual lead contribution, or if lead levels in
l..SLs are expected to exceed 0.015 mgIL.

6.4.2 Rtplllctmtnt/Elimination
Rolts.

It is difficult to establish a replacement
rate that can be applied nationwide ~-U-~
the number of LSLs in each system varies
tIa~lKbJs1y. EP A estimates d18t I.SU may
comprise anywhere from 10 to 50 percent
of die ~ 1iIa in ~ systems d18t have
LSLS. Replacement of all LSLs via normal
maintenance schedules could take as long
as 50 years for some systems. EP A believes
that it is ~sary to accelerate the rate at
whid1l.Sl..RP systems 1ePI~ I.SU in cxder
to emure d18t pj)lic tald1 will be ~18ie-
Iy protected. States will be in the best
position to assess the factual circumstances
of each ilkiividual system aM the schedule
the system can feasibly meet.

BJA .~~~~-::-1 dB: in 00 ~ (211 a lSLRP
system take more than 15 yean to replace
all its LSLs; where LSL wreplacementW
consists of the summation of the following:
. LSLs physically replaced;
. L~ for which the '"lead contribution

preswnption" is s~.~y Id>utted VIa
sampling and analysis; aM

. LiJa identified as l.SU in die materials
evaluation which are foulKl not to be
l.SLs upon excavation.

Therefore wat~r systems subject to the
LSLRP are required to annually wreplacew
at least 7 percent of their initial number of
l.SI..s as Kierdificd in die nlatcria1s evaluatioo
(see Section 6.3). For example, a system
that identifies 10,(XX) l.SLs in its materials
evaluation wooki be ~rOO to wmulativel y
account for replacement of at least 700
individual/additional LSu each year via
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water systems can ~tinue the l.SLRP if
they can demonstrate that first-draw tap water
lead levels are below the lead AL for two
~tive six - DDlth nn1itDring perlOOs. EP A
decided to require lead AL compliance. over
the course of an entire year to ensure that the
1OWeI' IeveJs genuindy IdIa:t a ~ng of lead
levels, aJMf ~ IDmal variability in Jead levels
at die tap. RecGInIT~~t of die 1q1I~1a1t
program is required if a system subsequently
exceeds the lead AL during any single
monitoring period.

-
physical LSL replacement, LSL lead
contribution rebuttals, ard/or when initially
identified LSLs are fourxl not to be LSLs
upon excavation. The system's LSL
replacement pool for a given year, for
example, could potentially consist of
690 LSLs which are physically replaced,
8 l..SL lead contribution rebuttals, aIxi 2 via
excavatioo. An l..SI.. repI~~" w<X'k ~
whid1 tnJkI be used to ~ systans in dIeir
l..SI..RP .::caJrmng ~, mi a cxxnpfebi
example have been included as Tables 6-1
and 6-2, respectively.

TheRuleaJso1'eq\Dresd18tWatel'systems
repI~ I.SL. at a gr~ rate dIaD 7 ~~i
annually where the State filxis that an
accelerated schedule is feasible. The State
must make such determinations in writing
and must notify the system of its filKiings
within six months after the system is
triggered into the LSLRP.

6.4.3 Size-Dependent
LSLRP Schedules.

1'be timing of l.SLRP requirements is

dependent ulXJD when systems complete
ax1~ ax1ttd al¥J/ cr ~ waIa' ~1t,
which in turn varies based ulXJD system size.
This is particularly true for small and medium
size syster.1S based upon whether or not a
corro~oo CCXltrol st1K1y is axMi1K:ted. Scbedul~
for small and medium-size systems, as well as

large systems, are presented in Figure 6-2.

6.4.4 . I...\JLRP ~continualio".
It is tonceivable tbat systems can meet the

lead AL Which they ~\d previously exceeded
through unproved ~..1a1t-\iu-u-~ control
or source water treatment-or ~use they
obtain an alternative source of water. Thus,

6.5 Reporting Requirements
.Q)Ce ~ I..SLRP is initiated, a Sy*In must

~ repxting requimImts in ~daIX:e wid1
the staoo~~ schedule presented in Table
6-3 and oudined below.

Within three months of being required to
begin the LSLRP, a system seeking to rebut
the control presumption (presumes the system
controls the =tire LSL) must submit a letter
to ~ State ca:ribing die legal audXJrity which
limits the system's control over the I..SL and
explain the extent of the system' s con~. The
lettl:r must include copies of the State stamte,
municipal ordinance, public service contract,
or any fXta legal authority ~ Sy*In aIltax1s
limits control.

Within 12 months a system must submit to
the State a schedule for the replacement of all
its LSLs at tlle annual rate approve<! by me
State. The schedule must also state the initial
number of LSLs. The sch~ule could include
~ ~~oo of ~ LSLs wid1in ~ distributioo
system, and identify the I..SLs scheduled for
~1a1t during ~ )'ear of d1e ~1e1t
schedule.

Every 12 months a system must
demonstrate that 7 percent (or more as
specified by the State) of its LSLs have

., c~

6-7
,.:
~
14.

,.I '-
.~f



.,!j':";";':'
C

!J
0 

~
z---

- 
- 

i
0; 

i 
i

~
 

E
 

u

... 
§ 

G

~
":"Q

..
"=

 
~

 
G

'- 
G

 
a:

- 
a: 

-

- 
G

G
 

~
2 

c

c 
~

-<
 

'0
'0 

!
! 

~
"S

 
5-

0" 
Q

)
G

 
a:

a:

..aE.:J
Z"i===~ -jE~z.~..'SE~u

ii_IN
 

1(') I~ 110 I~ I 
1m

 '0 10 '_'N
 

1(') I~ I~
~

 I-IN
 

1(') ,~
 110 ,~ , 

,m
 10 I~

 I:: I~
 I~

 I~
 ,~

C
/)

%0..

a.w~~~a::

(.,;
)(I&

J

G
..

W~dz

~

I

6-8 I
J

.:~cjQ~Sc0i5Ic8. -
~

 
.8

~
o:.

~
~

d
.!+

~

.:9tm
:l-.

Ij!~
l~

>
-

>
-.B

'2(/)~
oi

c!~
~

o'~
.~

.~
 6s--=

~
::

Q
~

O
~

M
Q

Q
O

.c~
o~

5~
~

'
C

>
->

-~
 

e
- 

~
c 

~
.c

.5c.2 
0 

c~
-

'2 8 i.~
.~

 "§ i
~

.Q
 

Q
~

~
~

o..~
!.!"Q

.."5.
-o..s 

(J) .- - 
~

 
C

I
.-

>
~

c.~
~

~
 

.- 
-

~
i"i~

S
~

~

l!e~
1~

~
.!'~

i"Q
..-'5"6

Q
. "i 

-;..! 
~

! 
i

~
~

.1~
~

ce
(/)(/)~

(/)(/)E
8.

~
 

~
 

.- 
~

 
-J

~
 

~
G

)
o"6"6g"6~

2
~

~
z~

-JJ
.!.!.6.!i~

~

eF
:eee.ee

~
~

~
~

~
~

~
zzzzo..oo

II 
1.'. 

II 
H

 
II 

" 
II

. 
~

--ti.
Q

. 
U

JQ
.

W
A

.(I:U
J

(/)"'o~
U

JoS
~

m
xo(I:zG

'
a.~

w
z~

oo



)

...~.!~~r18~~f~~0~~~.~=.i,.Q~

,:!j':":":":'
1ft 

0 
~

V
I 

Z
 

-
.;.J--

'0 
c 

i
. 

C
) 

~

~
 

~
 

~
~

 
C

d Q
.

".g 
- 

-

.- 
0.

a:-
c 

C
)

- 
a: 

-
- 

C
d

! 
e

c 
c

~
 

~
'0 

!
C

) 
.-

.: 
~

~
 

0"
0" 

C
)

C
) 

a:
a:

-- A
~

 -
E

 II!
~

 
~

(,) 
0ZC

o)
c

!.Jeoj';
-~~~

~
 I... 

~
,.: I... I... 1..\...\.. I.. \...\.. I.. I.. I... IN

_
1

8 
8 

8 
8 

8 
8 

8 
8 

8 
8 

8 
8 

8 
8 

8
0"""""""""""""""""""""'"
zil~

.IC
D

 I~
I~

 I~
I~

 I~
 I:: I~

 It'>
 11>

1:sli 
1m

 I~

~..! ~
-IN

 It') 
1.lao 

lco I,... 1m
 10» 121:: I~ I~

 I~
 I~

!~
~

lm
lilililillll'~

lilll~
I~

I~
I!

0 1C
)~

nlo~
o ~

o 10 ~
o ~

-IN
..!-lo 

IN
!N

 ~
N

~

iN

II
m

lO
N

 
N

~
'"

.

~

6-9

~

-

i>
-

j~~5"iI~
 

.8"

~
lJ:::.

~
U

Jd

.!+
~

ii~
~

i!t
>

-i~
!£t;1i

c~
~

a..
o_~

G
co-z-~

~
o-~

-.c.c
~

~
G

~
~

~
~

G
~

=
G

~
~

~
_.c->

-G
O

O
_.~

 
>

-~
 

~

~
'E

-5ic:S
=

-
S

->
G

'O
'0 

i 
.&

.~
 

8 i

J~
~

~
;!l

~
19f1c-!!

2.ii~
~

~
~

1!~
ii~

~
ft-G

-i~
~

>
-E

-co.-gg
.c=

.-!i"~
"E

0. 
G

~
. 

~
.8 

8

~
~

!~
~

§z
~

~
.e~

~
 

c 
Q

.
~

~
0 

0 
0 

;:J 
o.??.

JJJJ"E
I:J

E
E

E
E

~
E

E
~

~
~

~
G

~
~

zzzza..oo
II 

II 
II 

II 
II 

II 
II

a..
a.. 

w
a..

w
a..~

w

(/)t-o~
w

o~

xm
xo$zae

a..~
w

z...oo



) ) )

~@ !~.Lw~
~

~I~~a!

:I~Ij] ~.~IiI

r...
--!~..oS

--
..~

~.
..!:-
..~

~
..c i-l~i~1 ~~..@

...-!~..~..~
~

E'S
~

I i I~,~I-Ii ,t;,.rI;11-

1-'. ~~..~
~..

c--U
Y

J.S

III it-~ fa\

lJ: ,'"... .fb-il"

I...
--~~

~
I!w~

~
w-:III1
~. ~

I~
~ ~oj

! 
§

i

I
i~.IJ ~

.-. 
~

.e. 
~

~
 

-

i~
z~

>
G

;2~

U
loid

~
i~

~

-.1

1~
1i

U
I~

i~

~
U

I~
~

~
~

~
.1~

~
o

I
.~

~
~

 
~

~
U

U
l 

S
l;~

~

2~
~

:l

I;~
~

o
K

iU
lu~

~
~

.1f

J-

t'2~
~~
~

~
~

~
'C

u~
~

t'2~
~

c..~
~

~
~

~
~

~
~

~
~



6.6 Record-Keeping
Requirements

Any system subject to the record-
keeping requirements of 1141.91 must
retain on its premises original records of
all sampling data and analyses, reports,
surveys, letters, evaluations, schedule'&,
State determinations, and any other
information required by 1141.81 through
1141.88. Each water system shall retain
these ~rds for no fewer than 12 years.

been replaced. Sample documentation
demonstrating rebuttal of the lead
contribution presumption must also be
submitted in accordance with this
schedule. The annual letter must contain
the following information:
1. The number of ISLa scheduled to be

replaced during the previous year of
the replacement schedule.

2. The number and location of each I.8L
replaced during the previous year of
the schedule.

3. If measured, the water lead ooncentra-
tion and location of each I.8L sampled,
the sampling method, and the ri.ate of
sampling.
EP A believes that this information

must be submitted annually to insure that
the system is properly completing theI.8LRP. .
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