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Preface 
On June 7, 1991, the U.S. Environ­

mental Protection Agency promulgated 
NPDWRs for lead and copper. EPA is 
developing a guidance manual in two 
volumes to assist wat.er systems and State 
regulatory agencies in implementing the 
technical requirements of the rule. The 
first volume of the Lead and Copper Rule 
Guidance Manual addressed the monitor­
ing requirements of the rule. The second 
volume of the Lead and Copper Rule 
Guidance Manual concentrates on corro­
sion control treatment and lead service 
line replacement. 

This volume focuses on the evaluation 
rL corrosion control treatment options and 
optimization of the full-scale treatment. 
The manual discusaes the procedures that 
can be used by water systems to determine 
the appropriate corrosion control 
treatment. The manual discusses the 
available testing protocols for conducting 
the demonstration studies that many large 
systems will be required to perform prior 
to making their treatment 

recommendation to the State. For smaller 
systems, the manual contains a summary 
rL case studies separat.ed by the raw water 
quality to assist these systems in making 
their treatment recommendation to the 
State. The manual also provides guidance 
to assist State regulatory agencies in 
reviewing data from corrosion control 
studies and in specifying optimal water 
quality parameters. An additional chapter 
provides guidance on the lead service line 
replacement requirements. The subject 
matter discussed in this chapter includes 
what constitutes a replacement of a lead 
service line, replacement schedules, and 
the criteria for discontinuing lead service 
line replacements. 

I hope that this volume of the manual 
will be a practical tool for water systems 
and State regulatory agencies in 
implementing the corrosion control 
treatment and lead service line 
replacement requirements of the lead and 
copper rule. 

James R. Elder 
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TERM 

Calcium Adjustment 

Consecutive System 

Corrosion Inhibitor 

Corrosion Control Study 

Glossary of Terms 1 

DESCRIPTION 

The addition of calcium to ahift chemical equilibria to 
produce a leu corrosive water. 

A public water system (PWS) which receives treated 
water from another PWS where the interconnection 
of the ayatema justifies treating them aa a single system 
for monitoring purposes. 

A chemical, usually phosphate or ailicate based, that 
can be used to reduce corrosion. 

A desk-top evaluation, atatic testing, or flow through 
testing designed to identify optimal corrosion treatment. 

Corrosion Control Treatment Treatment to minimize the dissolution of lead and/or 
copper during water delivery to consumers. 

Coupon 

Demonstration Testing 

De.k-Top Evaluation 

Flow-Through Testing 

First-Draw Tap Sample 

Large Water System 

~Sample 

Materials Survey 

Medium-Size Water System 

Piece of metal used to evaluate the rate of corrosion 
by insertion into piping systems. 

Flow through or static testing method.a uaed to illustrate 
the etrectiveness of a particular corroefon control 
treatment. 

An office study which compiles historical information 
and literature to aasiat in determining appropriate 
corrosion control treatment. 

An experimental approach which uses a pipe loop(s) 
or other apparatus that provides moving water t.o contact 
the testing surfaces. 

One-liter sample collected from the kit.chen or bathroom 
cold-wa:.. '... . ~,uet.L t.-.: targe--~ 1:1ample sites 1-epteeenting 
water standing in the interior piping for at least six 
hours. 

A water system that aervee more than 50,000 pel'80ns. 

One-liter samples collected from locations served by 
lead service lines (LSL!) representing water standing 
in the LSL for at least six hours. 

An investigation of the materiaJa used in home plmnbing 
and aervice lines to asaiat PWSs in located targeted 
sample sites. 

A water system that aerves greater than 3,300 and less 
than or equal to 50,000 persons. 

1Thia glouary providee general descriptions of some of the technical terms used in thia manual Some 
of these terms are at.o define,d in the lead and a,pper rule (He 40 CFR section 141.2). The definitions in 
thia document, although worded somewhat difl'erentJy, are intended t.o be a>mist.ent with the A&ency's regu]at.ory 
definitions. 
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TERM 

Non-Parametric Statistics -
P1188ivation 

pH/Alkalinity AdJustment 

Phosphate Inhibitor 

Pipe Insert 

Pipe Loop 

Pipe Rig 

Precipitation 

Sample Plan 

Sample Pool Category 

Small Water Sysiem 

Silicate Inhibitor 

Source Water Sample 

Source Water Treatment 

Static Testing 

Weight-Loss Measurement 

Statistical measures of relative behavior between two 
or more sets of data not predicated on the data being 
normally distributed. 

A corrosion control technique which incorporates the 
pipe materials into metal/hydroxide/carbonate 
compounds intended to protect the pipe. 

The addition of chemicals to modify the pH and/or 
alkalinity to produce a leea corroeive water. 

A phosphate hued chemical intended to reduce corrosion 
when added to water. 

Pipe sections used to evaluate the rate of corroeion by 
insertion into piping systems. 

An experimental apparatus consisting of several feet 
of pipe complete with joints, elbows, and connections 
for flow through testing. 

The overall apparatus used for flow through testing 
which may consist of several individual pipe loops. 

'lhe shifting of chemical equilibria to cause the format.ion 
of a aolid protective coating, usually cal~um carbonate, 
on interior pipe surfaces. 

A description of the sampling locations and criteria for 
targeted sample sites for first-draw tap, distribution 
system, and point of entry samples. 

The sample pool categoiy of a PWS reflects the relative 
priority of targeted sample sites able to be identified 
and included in the sample plan for first-draw tap 
samples. · 

A water system that serves 3,300 persons or fewer. 

A silicate baaed chemical intended to reduce corrosion 
when added to water. 

Samples collected at the entty point(s) to the distnbution 
system representative of each source of supply after 
treatment. 

ReJDOYal of lead and/or copper from the source of supply. 

An experimental approach that retains the testing 
surfaces within standing water. 

An approved method of detennining the amount of metal 
lost to corrosion from a pipe insert or coupon. 
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ACRONYM 

AL 

ASTM 

AWWA 

AWWARF 

BAT 

CCPP 

Cu 

Cu-POE 

DBPa 

DBPR 

cws 
GAC 

GWDR 
HPC 

LCR 

LSLRP 

NTNCWS. 
NSF 
Pb 

Pb/Cu-POE 

Pb/Cu-TAP 

DEFINITION 

Asbestos-Cement. 

Aetion Level - the level of lead or copper in first-draw tap samples which 
when exceeded triggers additional compliance actions on the part of PWSs. 

The American Society fQr Testing and Materials. 

The American Water Works Association. 

'l11e American Water Worb Association Reeearch Foundation. 

Beet Available Technology. 

Calcium Carbonate Precipitation Potent~l. 

The product or disinfectant concentration (C) in mglL and the etrective contact 
time (T) in minutes. 

Actual CT value achieved across a single disinfection segment. 

Required CT value for a specific level of Giardia or virus inactivation as 
a function or temperature, pH, and in the case or free chlorine, disinfectant 
residual. 

Copper 

Copper concentration at Point of Entry. 

Disinfection By-Products 

Disinfection By-Products Rule 

Community Water System 

Granular Activated Carbon 

Ground Water Disinfection Rule 

Heterotrophic plate count. 

Lead and Copper Rule. 

Lead Service Line. 

Lead Service Line Replacement Program. 

Non-Transient, Non-Community Water Systems. 

National Sanitation Foundation. 

Lead 

Lead and copper samples collected at the points of entry to the distribution 
system representative of each source of supply aft.er treatment. 

Lead and copper samples collected as firet-draw tap samples from targeted 
sample sites. 
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ACRONYM 

POE 

PQL 

PWS 

QA/QC 

SDWA 

SWTR 

SOCa/lOCs 

SDBt'tBM 

TCR 

TBAAs 

TBM 

'ITIIMs 

WQP 

WQP-POE 

WQP-DIS 

WTP 

90%Cu-Tap 

90%Pb-Tap 

[(BM>Pb-Tap) 
-(Pb-POE)] 

DEFINITION 

Pointe or Entry to the distribution system representative or each source or 
supply after treatment. Used to describe source water monitoring activity. 

Practical Quantitation Level 

Public Water System 

Quality Assurance and Quality Control meaeuree to ensure reliable data 
are collected. 

Sare Drinking Water Act oC 1974 u amended in 1986. 

Surface Water Treatment Rule. 

Synthetic Organic Chemicala/Inorganic Chemicals - Cluaes or chemical 
compounds. 

Simulated Distribution System Total Trihalomethanes. 

Total ColiCorm Rule. 

Total HaloAcetic Acida. 

Trihalomethane. 

Total Tribalometbanes. 

Water Quality Parameters, defined in the Rule to include pH, temperature, 
conductivity, alkalinity, calcium, orthophosphate, and silica. 

Water~ Paramet.en meuured at the Pointa OCEntry to the distribution 
system representative of each source of supply after treatment. 

Water Quality Parameters measured at representative locations throughout 
the DIStribution system. 

Water Treatment Plant. 

~ _90'*, copper level ror fint-dra• ~p samples collected at targeted sample 

. 
The 90% lead level Cor tint-draw tap samples collected at targeted sample 
sites. 

The difference between the 90% lead level Cor tint-draw tap 
samples collected at targeted sample sites and the highest respective lead 
level measured at the points or entry to the distribution system. 
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INTRODUCTION 
I 

Chapter 1.0 -

Introduction 
The Lead and Copper Rule (LCR) was 

promulgated by EPA on June 7. 1991 as 
a treatment technique requirement with 
major provisions to be implemented over 
the following decade. The public water 
systems (PWSs) that are subject to 
compliance with the LCR are community 
water systems and non-transient non­
community water systems. These PWSs 
must either demonstrate that optimal 
treatment has been installed to control 
lead and copper or else that the existing 
lead and copper levels in consumers• tap 
water are below acceptable levels. In 
addition to the water treatment require­
ments contained in the LCR, public 
education and lead service line (LSL) 
replacement provisions are part <L the lead 
and copper national primary drinking 
water regulations. 

In order to assist Stat.es in implement­
ing the requirement-.ci of the LCR, the EPA 
has issued the LCR Guiaance Manual. 
Information regarding all components of 
the Rule are discussed in the Guidance 
Manlla4 along with supp<rting suggestions 
and direction for State and PWS actions 
which may be needed to fully implement 
the Rule according to its intent. 

The LCR Guidance Manual has been 
issued in two volumes and is intended to 
assist States and PWSs alike in furthering 
their understanding of the LCR and its 
implementation. The first volume was 
released by EPA in September 1991 and 
focuses on the monitoring portion of the 
Rule. This second volume presents guid­
ance on implementing optimal corrosion 
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oontrol tnwtn wit and the IBL replacemait 
aspects of the LCR. A separate document 
has been prepared to assist PWSs in 
developing and conducting an effective 
public educl!tion program in response to 
the LCR (USEPA. 1992). 

The information presented in the LCR 
Guidance Manual is not limited to the 
strict terms of the LCR. Supplemental 
information that may be useful to PWSs 
is also provided regarding such topics as 
performing corrosion studies, evaluating 
material survey data fer LSL replacement, 
and formulating recommendations for 
optimal treatment. Table 1-1 presents the 
location of selected "topics" in which most 
PWSs and/or State agencies would be 
interested. 

It is mt the intent d the LCR Guidanoo 
Manual to be an authoritative reference 
on corrosion control - in theory or in 
?:- ~i~ ~- but, rather, to (1) nrovide 
direction about the implementation of the 
corrosion control aspects of the LCR; (2) 
indicate sources of additional information 
regarding the application of theoretical 
and practical aspects of corrosion control 
treatment/evaluations: and (3) present a 
logical and reasonable direction for 
evaluating optimal corrosion control 
treatment and performance for PWSs. 

The Lead and Copper Guidance Manual 
is intended to provide supporting direction 
to States and public water suppliers so 
that the requirements of the Lead and 
Copper Rule may be achieved. The focus 
of the manual is to supplement materials 
readily available in the literature, referring 
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to these information sources for further 
reading where appropriate, and t.o provide 
iractical ~ and recmmnendatim.s 
for accomplishing the objectives of the 
Rule. This document is designed t.o JrOYide 
technical guidance to primacy agencies 
administ.ering the SOWA as they exercise 
their judgment in implementing the 
national primary drinking water regula­
tions for lead and copper. This guidance 
is a general statement m policy which does 
not establish a binding norm on primacy 
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agencies or public water systems and is 
not finally determinative of the issues 
addn•ed. Decisions made in any particu­
lar cue will be governed by the applicable 
JrOYisions m the SOWA and 40 CFR Parts 
141 and 142. 

1.1 Reference 

USEPA. H)92. Lead in Drinking Water 
Regulation: Public Education Guidance. 
Office of Water (Washingto~ O.C.). 



Table 1-1. Topical Locator by Subject Matt.er for Lead and 
Copper Rule Guidance Manual 

LCR Guidance U.nuat - Volume II .. 
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,. 
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State Actions 
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DNk·Top Evaluations 
-
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... .. . . 1,- -
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. 

w• 

-
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1-·· 

., 
. 

1 .... · ,. " 

. -~. • 
Cons1ratnta In Ddnlng Optillllll , a 

" .~ -
Treatment . -~- . .. . 
Rv.-•IY Forms & Checklists 

r - ., . ~ -, ·- J ··= .. . . 
.... . -- -- - - --· -

Case Studies 
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Table 1-1. Topical lLocator by Subject Matt.er for Lead and 
Copper Rule Guidance Manual (continued) 

,,· ... 

LCRGM 
Pub. Ed • 
. '• ·· . . 

Demonstration Testing 

Scooe of Studies 

Flow-Through Telllng - t--·-·· - - 1-· 
-":. 

Stltic Testing -·· ..__. .. • . ., I-'· ,. .. - . .,. ., .... , - - · 

Measuremer1 TechniQues 
-- ---·--~ ...... _.....,.. ._...,..,,..._, - .... 

Data Hanclina I·•"' ~ •--.. ----- • - ., 

J 
-~----- --- ,.."' ~ ... __.,, .... , ,.,.-- -~-..., -~ ·-· 

J Non-Parametric Stltiltlca 
... ·,;-

Secondary Testing Programs J 
•-• - - r-- ·- 1.--.;. _ .... .._ . .... , - -.-:"' ... "'' .. , 

J 

Examples 

Recommending Optimal Treatmer1 

0..-~ ,y Full-Scale TrMment 
Setting Operational Criteria J ., 

J -· .•. •t. 
A, 

' Start-Up Operalionl 
Troubleshooting ~ •, - J 

i .; . 
lm..;...,,,_,~ .. oy Oollmal Treatment ·, J 

~ · ~ , '' .... - --· .... j Examples 
.... .. 

* USEPA. 1991. Lead and Copper Rule Guidance Manual- Volume 1. Office of Groood Water and Drinking 
Water (Wastw,glon, D.C.). 

• USEPA. 1992. Lead in Drlnlclng Wat•- Public Education Guidance. Office of Ground Water and Drinking 
Water (Washington, O.C.). 



REGULATORY REQUIREMENTS FOR STUDIES 

Chapter 2.0 -
Regulatory Requirements for 

Corrosion Control Studies 
The regulatory requircmc:nts in the LCR for 

corrosion control studies are presented below 
with recommendations regarding the 
implementation of these requirements by 
primacy agents, namely s~te drinking water 
authorities. 

2.1 Large PWSs 
Large PWSs subject to the provisions of the 

LCR are any community water system (CWS) 
or non-transient non-community ~ system 
(NTNCWS) which serves populations over 
S0,000 people. All large PWSs are required 
ID define and maintain opl•MIMI axrosial c:mtrol 
treatment within their jurisdiction. This may 
be the treatment currently in-place or an 
alternative treatment recommended as a result 
of performing a corrosion control study. 

2 11 Re_.,,.,.~·-· n!',,--;-~~ -., .. • • 5......c, ~ ~ ... , -~~ ~· .·• ..,.·~ .. 

The Rule (141.82(c), S6 FR 26SS0) specifies 
six conditions to be met when performing a 
corrosion control study as described below: 

• Evaluate the effectivenes_s of each of the 
following treabnent and, if appropriate, 
any combinations of these approaches: 
- Alkalinity and pH Adjustment 
- Calcium Hardness Adjustment, and 
- Phosphate- or silicate-based conosion 

inhibitors. 
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• Collect data from pipe rig/loop tests, 
mdal coupon tests, partial-system tests (full­
scale), qr from documented, analogous 
treatments used in or tested at other systems 
of similar size, water chemistry, and 
distribution system configuration. 

• Analyze the following water quality 
parameten in the course of testing: lead, 
copper, pH, alkalinity, calcium, 
conductivity, water temperature, and 
orthophosphate or silicate when an 
inhibitor containing the respective 
compound is used. 

• Identify constraints ( chemical or 
piysical) which may limit the application 
of a particular treatment option. The 
existence of one of the following 
conditiom should be documented as part 
of Jhis process_: 
- A particular corrosion control 

treatment ha adva'sely affi:ctcd other 
water treatment processes when used 
by another PWS with comparable 
water quality characteristics; and/or, 

- From the experience of the PWS, a 
particular corrosion control treatment 
was found to be ineffective and/or 
to adversely affect other water 
treatment processes. 

• As.wa the secondary impacts due to 
the effect of corrosion control treatment 
on other water treatment processes. 
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• Recommend t.o the State the optimal 
corrosion control treatment as identi­
fied by the PWS based on an analysis 
of the available data with supporting 
documentation and rationale. 
While each of the above elements 

present important pieces of a corrosion 
control study, the organization and 
execution of a sttidy are left to the PWS. 

2.1.1.1 Scope of testing activities. 
By requiring all systems conducting 

studies to evaluate specific treatment 
alternatives, EPA did not intend for each 
PWS to construct pipe rigs or conduct 
bench-scale tests to amornrnodate any and 
all treatment options. EPA anticipated 
that preliminary screening or "desk-top" 
evaluations would be utili?.ed as an initial 
st.ep to limit study comparisons and costs. 
Alternatives would' generally be screened 
on the basis of available findings from: 
(1) other corrosion control studies for 
systems with comparable water quality; 
(2) theoretical and applied research efforts; 
and ("q) the potential adverse impacts 
associated with treatment modifications. 
As a result of the desk-top evaluation, the 
most feasible alternatives can be selected 
(at most, two or three treatment options) 
for additional evaluation through demon­
stration testing. EPA believes that, in 
certain cases, the results of the desk-top 
evaluation could suffice in the selection 
of optimal treatment, and additional 
testing may not be required. However, any 
PWS that does not conduct a thorough 
evaluation of its treatment recommenda­
tion must realize the risks involved. A 
desk-top evaluation considers alternatives 
based on the experience of other PWSs and 
product manufacturers' recommendations. 
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As each PWS has a unique supply, treat­
ment, and distribution system, assurance 
that the recommended treatment will be 
effective is lacking without actual demon­
stration testing. 

As discussed previously, demonstration 
testing may not be necessary for some 
large PWSs to identify optimal treatment. 
Table 2-l(a) presents a recommended 
matrix of the minimum degree of testing 
to be performed by large PWSs based on 
the results of initial monitoring for lead. 
The only provision of the Rule which 
classifies the existing treatment of large 
PWSs as optimized for corrosion control 
is when the difference between the 90%Pb­
TAP and Pb-POE is lees than the lead PQL 
for each six-month period of the initial 
monitoring program. By definition, the 
PQL for lead is 0.005 mg/L; and the lead 
value for the source water used in this 
determination is the highest source water 
lead concentration. If this condition is met, 
then no study or testing is required. 
However, States may cmsider the presence 
rL cq>per in tap samples when determining 
whether the exi&ting treatment· is' opti­
mized. 

Large PWSs, while not experiencing 
problems with lead corrosion (when [(90% 
Pb-Tap)-(Pb-POE)] < PQL, may find ele­
vated levels of copper for which corrosion 
control treatment would be warranted. The 
recommended level of effort for corrosion 
control studies by large PWSs based on 
copper is presented in Table 2-l(b). 

2.1.1.2 Source water treatment. 
PWSs are only required to monitor lead 

and copper at the points of entry 
(Pb/Cu-POE) if either AL is exceeded on 



Table 2-la. Minimum Recommended Corrosion Control Study Components 
for Large PWSs. Based on Lead Levels 

· ·• . ..,. Perc;entllt. T•P \ . . / . /-):: . ·:::+· . •i ::'> Source·wm.r(PO~ LNCI ~,,iiwL •,:-

·· •· . •-• L~~ L~yel~ ~"':::/{\} · 
.\ . . . . . • .... 

P°'.<'~E<10 . ,Pb,.POE>10 __ ;:, ?\.::: .,,.- ,,. P~OE, c: f'~ :( 

90% Pb-TAP < PQL None Required -·--····· ............ 

PQL < 90% Pb-TAP < 10 If ((eo,f. Pb-TAP) ·(Pl' -·POE)J<POL. None Required ··----· 
then None Required; 
Otherwise, Desk-Top Evaluation 

10 < 90% Pb-TAP< 15 Desk-Top Evaluation If (90% Pb-TAP)-Pb-POE))<POL. No Corrosion Conlrol Testing 
t ' ;(.;{ {~{. then None Required; -~ •t 

.,· , -,~.-". q OlhefwiM, Oeek-Top Evu.iation So&Re W.W T....rment 
Recommended or Required 

,. 
-

90% Pb-TAP> 15 ' Desk-Top Evaluation~ o.k-Top Evaluallon and HI~ Pb-TAP)-Pb-POE)]<POL. 
Demonstration Testing Demonstration Testing then only Source Water 

I 
Treatment Required; 
Otherwise, Desk-Top Evaluation 
and Demonatratlon Testing .md 
So&Re Waler Treatment 
Recommended or Required 

. 



Table 2-lb. Recommended Corrosion Control Study Components 
for Large PWSs. Based on Copper Levels 

9C>th l'.'•tc:tntlle Tap) ·· · Sour~ w.tlf:<P,P.E)<poppe, Level; pg/l · . < · 
C!)S>per L~•I, µg/L ·. ,__..,..,<-.. ---C-u..P_O_E_>_AL_._,:-;-.:.\-::> .... ::::·,....'.. / ....... : .. i ......... --.-. -C-u.P-.. -0-E_<_.AL ..... -. - .-< •. -. --u 

1:=:==================~====~===================*========================U 
90% Cu-Tap > 1.3 mg/L 

90% Cu-Tap< 1.3 mg/L 

Desk-Top Evaluation, 
Demonstration Testing* and 
Sourt:e Water Treatment Required 

Desk-Top Evaluation and 
Demonstration Testing* 

None Required 

* The focus of the desk-top evaluation and demonstration testing should be to select a corrosion 
treatment process that will reduce copper levels without adversely affecting lead levels. 
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-
the basis of first-draw tap samples. 
Systems may choose to monita the source 
water contributicn cL these metals simulta­
neously with first-draw tap sampling in 
order to determine whether the existing 
treatment is optimal with regard to 
corrosion control (90%Pb-Tap - Pb-POE 
< PQL). Otherwise, this monitoring must 
be complet.ed within six months cL exceed­
ing the lead or copper AL. 

Source water treatment recommenda­
tions must be submitted to the State 
within six months of exceeding an AL for 
any system. Guidelines for source water 
treatment needs are· presented in chapter 
3.0 (see Table 3-5). If the source water is 
contributing more than the AL for either 
lead or copper, then IOW'ce water treat­
ment is required. In thoee cases where a 
significant amount of lead or copper is 
present, then. treatment is recommended 
in order to reduce the overall lead or 
copper exposure and to assist PWSs in 
meeting the ALs in future monitoring 
events. Table 3-5 also shows that source 
water treatment is optional when moder-
11te li!vab=. cf metals are found, and wme ... 
essary when very low levels of either lead 
or copper are present. 

In those cases where systems find 
elevated levels of lead or. copper at the 
points of entry, the sources cL supply (raw 
water) should be monitored prior to 
treatment and at various stages within 
the existing treatment facility Of cummtly 
treating the supply) to determine the 
source of the metals. Thia monitoring will 
also assist in assessing the performance 
of the existing treatment systems to 
remove lead and copper. 

Several types of treatment may be 
appqriate fir removal cL lead and copper. 

EPA specified the following techniques 
within the LCR (USEPA, 1991): 

• Ion Exchange 
• Reverse Osmosis 
• Lime Softening 
• Coagulation/Filtration 
If a PWS is currently providing conven­

tional treatment ( whether alum or ferric 
coagulatioti, iron/manganese removal, or 
lime edt.ening), opjmizing these treatment 
processes may improve lead and copper 
removals. If treatment is not available, 
package treatment units for any of th3 
above technologies may be install&'! at 
individual wellheads (especially when the 
elevated met.ala are contributed by a small 
number cL individual wells) <r at a central­
ized treatment location. In the case of 
elevated copper, bett.er control or elimina­
tion of copper sulfate applications may 
reduce the background level of copper for 
some surface water supplies. 

States must respond to the recommen­
dations for source water treatment within 
six months. If required, PWSs have 24 
months to install source water treatment 
or,ce approved !>Y the State. For' large 
PWSs, the installation of source water 
treatment could precede cot1osion control 
treatment by as much as 18 months. 
Follow-up monitoring for Pb/Cu-POE and 
first-draw lead and copper tap samples 
will occur simultaneously after corrosion 
control treatment has been installed. 

2.1.2 State Actions and 
Decisions. 

Primacy Agencies, or States, are 
responsible for the review of corrosion 
study reports which support the PWS's 
recommendation regarding optimal 



REGULATORY REQUIREMENTS FOR STUDIES 

corrosion control treatment. State approval 
for study design and implementation is 
not required, although it would clearly 
benefit most PWSs to involve States in the 
planning of a corrosion control study so 
that the decisions and criteria used in 
selecting optimal treatment are acceptable 
to all parties. 

In cases where the lead or copper ALs 
are exceeded during initial monitoring, 
PWSs must submit source water monitor­
ing results and a source water treatment 
recommendation to the State within six 
months. After an additional six-month 
period, States must determine whether 
source water treatment is required. When 
treatment is necessary, PWSs have 
24 months to install the treatment 
facilities and have them operational. 

2.2 Small and 
Medium Size PWSs 

Small and medium-size PWSs are any 
CWS or NTNCWS serving 3,300 people 
or less and 3,300 - 50,000 people, respec­
tively . Corroe:or- cc,~~.:ol s~miies are not 
required for these systems unless an AL 
is exceeded. 

2.2.1 R.egulatory 
Requirements. 

The LCR requires small and medium­
size PWSs to perfcrm initial ~w tap 
monitoring for lead and copper at targeted 
sites located within their service area. If 
either the lead or copper AL is exceeded 
during a six-month monit<ring period, the 
PWS must submit recommendations for 
optimal treatment to the State within six 
months of exceeding the AL. For example, 
a small PWS begins tap sampling for lead 
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and copper in July 1993 and by the end 
of the first monitoring event (December 
1993), the system discovers that the lead 
AL was exceeded. The monitoring results 
must be report.ed to the State by January 
11, 1994 and recommendationa f<r optimal 
treatment are to be provided to the State 
by July 1, 1994. The detailed time frames 
fer small and medium-size PWSs to comply 
with· the cxrmdon control and source water 
treatment requirements of the LCR are 
presented in Tables 2-2 and 2-3. 

The treatment recommendations to be 
generated include source water and 
corrosion control treatment components. 
Upon exceeding an AL during initial 
monitoring, a small er medium-si7.8 PWSs 
must also monitor lead and copper at each 
point of entry (POE) to .the distribution 
system to determine whether excessive 
metals are being contributed by the source 
water. The POE lead and copper levels 
must also be reported to the State in 
coqjwldion with the system's reoommenda­
tions for optimal treatment. 

The recommendation for optimal 
• • ' .J. / • '.. ~"~ ,;ner f. -. .sou.re:,:: water anwor corrosion 

control) may be based on well-OOCUIDented 
desk-top evaluations, and need not be 
determined by demonstration testing of 
alt.ernative treatment approaches. Howev­
er, states may require a system to perform 
such testing, in· which case an additional 
18 months would be provided to complete 
the corrosion control study. The require­
ment to include demonstration testing in 
the determination of optimal treatment 
for small and medium-size PWSs does not 
have to rely on the PWS performing the 
demonstration testing themselves if a 
study is underway by another PWS with 
comparable water quality characteristics. 
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Table 2-2. Timeline for Small PWSs to Comply with the 
Corrosion Control and Source Water Treatment Requirements• 

Dosk· Top T:reatrr1en EvaluEltloo Beg.,­

Source Wster Monitoring Results 

Treatment Roooml'ffl9~ em ~mendatlOii'IS for ~ 1 

control and/or 90Urte ~ 1eamtiiir 

l 
·S'bde, ~ftfflll81 T~ 
(No Study) 

N ·~ Stale noli PV'o/Ss 
~ i:orros on bJdies 

~ Study and T'rRR1!rNl,m 
AeeQ!Jllftlftdation 1(if' Reql.lllKI by · _ _ } 

·, 1'996 Treatment SbJ:itV Aepon and Results 

' Slate ~ptes 1ilf9llll'nent 
lhTl'eafmelll) 

\tv11thout Sl\Kfy Jan. 1, '1998, 
YWh Srudly __ • 1, 1999· 

Six Mon1ft Fd)ow.J It-I Monil'otilng 
f' nod 1Rmutts ' 

~1~Wu;i 
With Study 

Seoond, Six·Monl:h Fdlow..Up ~ 
Period Resutb 

July 11, '1998 
Juy 11 t 1900 

_ , r of Cerbffcation 
, "' ct Cemllcanon 

FOITTl ,U -A and Momtoring A~ 
,,. . 

Pb/0.l-iAP; W fl.OIS: ~l..r l"'.JE 
Pb/CU-TAP; WOP·OIS; WOP.f'OE 

Form 1•1 and Mmitoring Results: 

Vwi~ut Stud,y Jan. 1·1, 1999 IF'b/CU-TAP; WOP-OIS; WOP~POE 
\Wh 811.Jdy JaJl'I. 11, 2000 I~ TAP; WOP·DIS· WOP~POE 

red to 

S to Speo 
' Pi:IIWneters. 

a'I F ,. Yt. J Monitc-H 

"Mthout Study July , 1999 
iiWh Study y , 2000 

Fi Sbc·Monlti anitoll'ing Peood R~!s Foon 41 ·A and · 011ito<1ng R.esulls: 
a.ftet State· Specifies Optimal WQP -
AouUne M:cmitonng 

'Ni out Sl'u!drf Jan. 11 , 2000, Pb/CU-TAP; WQP~DIS; WO.P~POE: 
With Sll..ldf Jan. , 2Q::Ji1 PbJO.r.. TAP: WQP-OIS; WOP.POE 

2-7 
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Table 2-2. Timeline for Small PWSs to Comply with the 
Corrosion Control and Source Water Treatment Requirements• 

(continued) 

~ Si:>c:•Mol,111 IMonll:Dring Penod 
Resul after State Specffies Optimal 
WOP Aootine . taring 

Without Sltldy 
WdA Sb:Jdy 

Ju y ,.2000 
Jut,y n 2001 

See 
A,ppencf A 
of VQlum · I 

for Dates 

Seo 
~IXA 
ofVclume I 
b l 

Form 41-A Md Manl:l:Qring Aes!J -: 

Pbl'OU· TAP; WQP-01S; WOP-POE 
Pb/Cu·TAP'; WQP.OfS; WQP-POE 
Form 41 ·8 n -spedlled WO.Ps have 

- - - ·Md tor two ecnseculive six-monlh 
monilDrfng periods 

Form 14 1 ·A snd Mori toring Resu : 
PbfCu-TAP; WQP-0 S; WOP-POE 
Fonn 141-B YIIMlli $taf&.spec:ited ViOPs 
1mai v lhree c~ . _ 
,l'flduced monittlrnit 

Form 14 A and Monieolri:ng Aetuts, 
Pb/OJ-TAP: WOP.O S; WOP-POE 

Specifically for those small PWSs which exceed the Al.s and are required to implement corrosion 
control treatment and must meet State-specified WQPs. 
If a small PWS does not exceed the Al.s in the two consecutive monitoring periods, then they may 
request reduced monitaitg (Form 141-8) when submitting results of the second six-month monitoring 
neriod. Those systems that meet the ALs are only required to submit Form 141-A and Pb/Cu-TAP 
monitoring resUhs under reduced monitoring. 

• PNSs that meet the ALs in the ftrst six-monlh rOU'ld at Initial ma litoring and fal In the second six-month c--z_ 
monitoring period woud submit Form 141-A with ~ TAP resulls on JarUlry 11, _)993, and submit 
Form 141-A with Pb/Cu-TAP, WQP-DIS, WOP-POE, Pb/Cu-POE results°"-~~~. Al other 
deadlines shown in Table 2-2 should be delayed by six months. 

t 

'"' 

PWSs that meet the Als in the first six-month period and fail to meet the Als in the second six-month 
period at the fotlow-up monitoring only need to submit Pb/CU-TAP resuts for the first six-monlh period 
of follow-up monitoring. 
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Table 2-3. Timeline for Medium-Size PWSs t.o Comply with the 
Corrosion Control and Source Water Treatment Requirements• 

Rm So<-Montll Initial Mori:toring Period Form 141~A and Monibtng Fiesuls: 
Resu:J.15• . PbJO.!-TAP; WQP·-OIS; WOP.POE 

• ~Als Jan. 1'1, 1993 

Desk-Toµ Treatment Ev.ah.ra1!1on Begins Jan. 1. 1993 

Source We:t.er Momoring ,Resurts. 

Treabnent Recommendation 

$we Requre.s Corrosion Studies 

Sl:llta Appn)ves{Oesignates Treatment 
·(No Study)• 

Conrosicn SbJldy .and Treatment: 
lwcommenciatiQn (H ReqµnKII by Stam) 

S-. Ap,prove!s/Detignates Treatment 
('Mth Trea.iment) 

~l'ti11eaiion that e State-desigl\lilted 
"a.tm nt has beel1 installed 

July 1, 1993 PblQ:i·..PQ·E 

.JYly ·1, 't 993 Treatment ,recom.mendalicns tar corros · on 
control and/or source water rreaim~nt 

Jan. 1 , 1994 As necessary, State notifies .PWS,s l\eQU ted to 
perform corrosiOn studies 

.Ally ·t , 11995 Ti'Yln'ient SbJdy Report and Results as 
Di~ ln Vob.Jme ~I 

Jan. 11
, 1'996 

Without Study July t . 1996 l.aliler ·Ot Oeml'ication 
wm, S1Udy Jan. 1. 1998 Liiiltmf ,of 10emfication 

First Six-Momh Followc.Up Monitoring 
Period Rh.llQi -

'i,n.nc ..... n Sti,gy Jan.- n . 1997 A:liO.i:-TAP: - -otS: .W .; OE 
With ~ July n. 1998 Pf>/OJl~TA:P: WQP-OIS: WOP-POE 

Second Six Month Fallow-Up Monitoring 
Period Resuns 

. Je pea e: Op 
Param,eters 

Without. St1J<1y July 11 , 1997 Pb/Cu-TAP; WaP.,DlS; WQP-POE 
With Study Jan. 11, l999 Pb/Cu-TAP; WOP-DIS; WOP-POE 

Based F IJ W•Up M . nn AesuJ 

\illithout Study Jan. 1, 199111. 
\iVi1n Stuc:ty .Ally 1, 1999, 

Ar.n Si:111-Month Montol'ing P,eriod ReslJts FQnn 4l•A and Monitoring Re$.dts : 
,after State Specifies Optimal WOP' -
Routine Monitoli,ng 

Without Study I Ju'Jy 11 , 1998 Pb/CU-TAP; wa:P,.l:JIS: WQP,POE 
'Nl1h Study Jan.11.2000 Pb/QJ··TAP; WQP-D S: WOP-POE 
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Table 2-3. Timeline for Medium-Size PWSs to Comply with the 
Corrosion Control and Source Water Treatment Requirements• 

(continued) 

Seconc:I Six-Mon1h MoniD it ig Period 
Retults after State Specifies Optimal 
WOP - Routine Moni1Dring 

Reduced Moni1Dring 

Without Study 
v.,u, Study 

Ultimate Reduced Moni11oring 

Jan. 11, 1989 
July 11, 2000 

See 
Appendix A 
of Volume I 

for Oates 

See 
Appendix A 
of Volume I 
for Oates 

Form 141-A and Monitoring Results: 

Pb/Cu-TAP; WOP-DIS; WOP-POE 
Pb/Cu-TAP; WOP-DIS; WOP-POE 
Form 141-B when StaliHpecited WOPs have 
been maintained for two c:onsecutiYe six-month 
monitoring periods 

Form 141-A and Monitoring Results: 
Pb/Cu-TAP; WOP-DIS; WOP-POE 
Form 141-B when StaliHpecited WOPs 
maintained for 1hree consecutive years uider 
reduced monitoring 

Fonn 141-A and Manitoring Resu1s 
PblCu-TAP; WOP-OIS; WOP-POE 

Specifically for those !!!!_all PWSs which exceed the Als and are required to implement corrosion 
control treatment and must meet State-specified WQPs. 
If a small PWS does not exceed the Als in the two consecutive monitoring periods, then they may 
request reduced monitoring (Fonn 141-8) when submitting results of the second ~-month monitoring 
period. Those ~1;N11!'S that !neet th9 Als are only reqw.·oo to submit Form 141 -" and Pb/CU-TAP 
monitoring resLtloll "'KJer reducea monitor;ng. 

PWSs that meet 1he ALs in the 1lrst six-month rOllld cl initial monitoring mid fail in the second six-month 
monitoring period woud submit Form 141-A with PblCu-TAP resub on January 11, 1993, and submit 
Form 141-A with Pb/Cu-TAP, WOP-DIS, WQP-PO.E. Pb/Cu-POE results on July 11, 1993. All other 
deadlines shown in Table 2-2 should be delayed by six months. 

- PWSs that meet the AL.s in the first six-month period and fail to meet the AL.s in the second six-month 
period of the follow-up monitoring only need to submit Pb/CU-TAP resuhs for the first six-month period 
of follow-up monitoring. 
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Large PWSs performing demonstration 
testing, for example, may provide the 
Stat.es and small/medium-size PWSs with 
relevant experiences and findings for 
defining optimal corrosion control treat­
ment. Small and medium-me systems that 
want to inccrporate demonstration testing 
results from another PWS must submit 
recommendations to the State within six­
months of exceeding an AL that includes: 
1) the rationale supporting the need for 

additional information to make a final 
recommendation for corrosion control 
treatment; 

2) the identity of the PWS performing 
demonstration testing; 

3) the comparability of the small or 
medium-size PWS's water quality to 
that of the system performing the 
demonstration testing; 

4) the feasibility for the small/medium­
size PWS to implement the alternative 
treatments under investigation in the 
demonstration testing program; and, 

5) the small/medium-size PWS's willing­
na.so to implement the rticommends­
tions resulting from the on-going 
demonstration testing program. 

For those systems performing their own 
corrosion control demonstration testing 
program, information is· presented in 
Chapter 4 of this Guidance Manual on how 
to develop and conduct such a study. 

States have six months to review the 
recommendations of PWSs regarding 
optimal treatment or the requirement for 
additional testing, and either approve the 
selected treatment option er else designate 
an alternative treatment for installation. 
PWSs have two years in which to install 
and start up the approved treatment 

alternative on a full-scale basis. At this 
point, follow-up monitoring is to be 
performed and compliance with the LCR 
rests with the ability of the PWS to 
properly operate the installed treatment. 

2.2.2 State Actions and 
Decisions. 

State activity in implementing the LCR 
requires decision-making, PWS notifica­
tion, monitoring and reporting of compli­
ance status, and oversight of PWS actions. 

2.2.2.1 Review of recommend.eel 
treatment. Small and medium-size 
PWSs which submit recommendations ·for 
optimal treatment should provide the 
checklist and Ferm 141.C fer State review. 
If insufficient information is made avail­
able by the PWS, the State may request 
any additional data necessary to complete 
the assessment of the recommendations. 
Twelve months are provided for States to 
review submittals fhm medium~ PWSs, 
and 18 months are provided for small 
system recommendation review. 1ccep­
ta11ce of the recommended treatment may 
be granted by the State or else optimal 
treatment must be designated for systems 
to install. 

Small and medium-size systems are 
not required to conduct demonstration 
testing (static, flow-through, or full-scale) 
before making their recommendations for 
optimal corrosion treatment. However, any 
PWS that does not conduct a thorough 
evaluation of its treatment recommenda­
tion must realize the risks involved. A 
desk-top evaluation considers alternatives 
based on the experience rL ether PWSs and 
product manufacturers' recommendations. 
As each PWS has a unique supply, 
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treatment, and distribution system, 
assurance that the reconunended 
~atment will be effective is lacking 
without actual demonstration testing. 
Small and medium-size PWSs may 
recommend that the findings from a 
comparable system performing 
demonstration testing be inarp<rat.ed into 
the evaluation of their system; thereby 
providing an oppc:rtunity fer these systems 
to utilize the results of relevant testing 
programs in the selection of optimal 
treatment. However, studies which utilize 
static testing and flow-through testing 
procedures do not automatically insure 
th~t the selected process will provide 
satisfactory results when implemented full 
scale. Each PWS must carefully review 
its individual situation before deciding 
which approach is most appropriate for 
its particular set of circumstances. 

In reviewing the submittals, several 
features of the checklist and Form 141-C 
may assist the States in determining the 
appropriateness of the reconunended 
treatment. Namely, 
• CompletenP.SS or the information 

provided; 
• Supporting documentation regarding 

the experiences . :· the PWS or other, 
comparable PWSs with alternative 
corrosion control treatment approaches; 

• Consistency with the desk-top evalua­
tion procedures described in the Guid­
ance Manual; and, 

• Evidence of the PWS's general under­
standing of the alternative treatment 
methods and their application. 
A primary concern for States will be 

!he appropriate use of t.reatment products 
m order that successful corrosion control 
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programs may be implemented by small 
and medium-size PWSs. 

2.2.2.2 Requirement for additional 
study. PWSs are to be notified within 
six m>nths m submitting reammendatioos 
for optimal treatment that a corrosion 
control study is required by the State. 
Certain small or medium-size PWSs may 
desire to ~orm oon-osion control studies 
in crder to mme fully evaluate the alt.erna­
tive treatment irooesses If this is the case, 
then these PWSs should submit reoommen­
dations for the alternatives to be included 
in the demonstration testing to the State 
within six months of exceeding the AL in 
lieu of recommendations for optimal 
tzeatment. 'Ibis will provide an additional 
six-month period for performing the 
demonstration study. Those systems 
wishing to incorporate the findings of a 
comparable syst.em performing demonstra­
tion testing should include the five items 
presented in Section 2.2.1 in their submit­
tal to the State. If the State approves this 
recommendation, the PWS would have an 
additional_ 18-months to present final 
r ·c ... ..illlleuuatioru:; for optimal treatment, 
documenting the incorporation of the 
findings from the demonstration testing 
performed by the relevant system. 

2.2.2.S DesignatlJ18 alternative 
treatment. States have the authority to 
designate tnatment fer small and medium­
size PWSs which have exceeded the ALs 
and submitted recommendations for 
optimal treatment. However, it is recom­
mended that States and PWSs mutually 
determine optimal treatment in cases 
where the recommended approach appears 
t.o be questionable by the State. Additional­
ly, States could require demonstration 
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testing when significant uncertainty 
regarding the performance of alternative 
treatments cannot be resolved through 
other means. 

presented in Table 2-4 for the case where 
an AL is exceeded during the first six­
month period of initial monitoring. 

2.3 References 2.2.2.4 Notification requirements. 
States have several notification steps 
relevant for small and medium-size PWSs 
exceeding ALs during initial monitoring. 
The dates and types of notification must 
be issued by States as part of the treat­
ment requirements for the LCR are 

USEPA. 1991. Technologies and Costs for 
the Removal of Lead and Copper from 
Pot~le Water Sources. Office of Ground 
Water and Drinking Water. (Washington, 
D.C.). 

Table 2-4. Dates for State Notification• 

I ···.•• .•• · Notification · Action 
. . ·::·:.>·:<: I L .::: srnaU.Pws.> 

.. · ·.··· . } J);Medlurn•fze PWSa 

. Requirement for Corrosion January 1995 January 1994 
Control Studies 

Source Water Treatment January 1995 January 1994 
Approval/Disapproval 

Corrosion Control Treatment July 1996 January 1995 
Approval/Designation .J )i -..,, ? 

* These dates are based on the assumption that the water system exceeded an action level in the 
first sjx-month period of the irutial monitoring. For those small and mediurn-sjze systems that meet 
the Als in the first six-month period and fail in the second six-month period, the dates would be 
delayed by sjx months. 
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