TOWN OF LEDY ARD 741 Colonel Ledyard Highway

Ledyard, Connecticut 06339

Water Pollution Control Authority
~ AGENDA ~
Chairman
Ed Lynch
Regular Meeting
Tuesday, January 27, 2026 6:30 PM Council Chambers - Hybrid
Zoom Meeting Link:

II.
I11.
IVv.

VI.

VII.

https://ledyardct.zoom.us/j/86385906744?pwd=XHK8GDDawTaKulowZ2R6Xz51D738xm.1
Meeting ID: 863 8590 6744

Passcode: 036253

One tap mobile

+13052241968,,863859067444#,,,,%036253# US

CALL TO ORDER

ROLL CALL

APPOINTMENT OF ALTERNATES

PLEDGE OF ALLEGIANCE

RESIDENTS & PROPERTY OWNERS COMMENTS
REVIEW AND APPROVAL OF MINUTES

1. Motion to APPROVE the Regular Meeting Minutes from December 16, 2025, as written.
Attachments: WPCA minutes 12-16-25

COMMUNICATIONS AND CORRESPONDENCE

1. Operations Report.

Attachments: Jan 2026 pre-WPCA GU Meeting_Agenda
Highland GU_water_repairs
Ledyard water_systems_report 20260122

2. Service Correspondence.

Attachments: Monthly Ledyard Usage Comparison Report- WPCA

3. Aged Reports/Finance.
4. Year to Date Water/Sewer Report.

5. PSR - Steve Banks.
Attachments: January 2026 PSR
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Water Pollution Control ~ AGENDA ~ January 27, 2026
Authority

6. Email communication from Matt Bonin, Finance Director.

Attachments: Matt Bonin follow up email to 12-16-25 meeting

7. Low Pressure Grinding Pump Specification Sheet.

Attachments: Ipsdesign

VIII. OLD BUSINESS

1. Status of Lead Survey - Finance and Town Council meeting vote results.

Attachments: CLIENT CONTRACT Ledyard Study Phase Services (1)
Town of Ledyard LCRR Cover Letter (1)
GU_preliminary_review
ATCAVE 2025 Final LCRI Highlights
Final LCRI - 89 FR 86419 (published Oct 30-2024)

2. Draft policy addressing un-metered service leaks.

Attachments: CurbStop Leaks before meter draft

3. FY 27 Sewer/Water Budget Work Sheets.

Attachments: FY27 WPCA Sewer Budget Worksheet DRAFT
FY27 WPCA Water Budget Worksheet DRAFT
FY27 WPCA Water Budget Worksheet ebl_higlights
Water Cash Balance FY21 to FY26

4. Any Other Old Business to Come Before the Authority.

IX. NEW BUSINESS

1.  Election of Officers.

3. Any Other New Business to Come Before the Authority.
X. ADJOURNMENT

DISCLAIMER: Although we try to be timely and accurate these are not official records of the
Town.
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TOWN OF LEDYARD ey

Ledyard, CT 06339-1511

File #: 26-0092 Agenda Date: 1/27/2026 Agenda #: 1.

MINUTES

Minutes:
Motion to APPROVE the Regular Meeting Minutes from December 16, 2025, as written.
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TOWN OF LEDY ARD 741 Colonel Ledyard Highway

Ledyard, Connecticut 06339
Water Pollution Control Authority

Meeting Minutes
Chairman
Ed Lynch
Regular Meeting
Tuesday, December 16, 2025 6:30 PM Council Chambers - Hybrid

L. CALL TO ORDER
The Regular Meeting was called to order by Chairman Lynch at 6:31p.m.

II. ROLL CALL

Present Board Member Terry Jones
Board Member Stanley Juber
Board Member Monir Tewfik
Board Member Edmond Lynch
Alternate Member Tony Capon
Alternate Member James A. Ball

Excused  Alternate Member Jeremy Norris
Board Member Sharon Wadecki

Also in attendance:
Councilor James Thompson
Kate Blacker and Joe Pratt from Groton Ultilities.

Terry Jones was present via Zoom. Chairman Lynch welcomed Jim Thompson, Town Council,
as the Authority's newly appointed Liaison to the meeting.

III.  APPOINTMENT OF ALTERNATES

Mr. Ball was appointed as a voting member.
IV. PLEDGE OF ALLEGIANCE

V. RESIDENTS & PROPERTY OWNERS COMMENTS
None.
VI. REVIEW AND APPROVAL OF MINUTES

1. Motion to APPROVE the Regular Meeting Minutes from November 25, 2025.

RESULT: APPROVED AND SO DECLARED
MOVER: Edmond Lynch
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Water Pollution Control Authority Meeting Minutes December 16, 2025

VII.

SECONDER: Stanley Juber

AYE 6  Jones Juber Tewfik Lynch Capon Ball

EXCUSED 2 Norris Wadecki

Motion to APPROVE the Regular Meeting Minutes from October 28, 2025, as written.
From the November 25, 2025, meeting:

The Authority was questioning whether a vote or discussion took place under Old Business

agenda item "Hydraulic Model Purchase Order Approval". It was decided to wait until
December to vote on the minutes after this question could be answered.

Chairman Lynch said he received some clarification on agenda item # 7 - Hydraulic Model

Purchase Order Approval, this was voted on in June and not discussed in the October meeting.

Approved Regular Meeting Minutes from October 28, 2025, as amended to note that "the agenda
item on the hydraulic model was not discussed because to was voted on in June".

RESULT: APPROVED AND SO DECLARED
MOVER: Edmond Lynch
SECONDER: Stanley Juber

AYE 6  Jones Juber Tewfik Lynch Capon Ball
EXCUSED 2 Norris Wadecki

COMMUNICATIONS AND CORRESPONDENCE

Operations Report.

Chairman Lynch reported that the leak repair on 8 Smith Pond Road has been competed, he
added that it was quite a challenge.

Mr. Jones asked what was required for each of the service transfers for Thompson Road repair.
Joe Pratt from Groton Utilities answered that all the service transfers are now complete, and the
last one was just finished on the day of the meeting. The only item that is still outstanding is
cutting and capping the old 2-inch line. The new line is operating currently. Chairman Lynch
asked it the new line was flushed, and the water was ready to drink, Mr. Pratt replied yes.

Chairman Lynch said he wasn't aware that a sanitary service inspection needed to be completed
on the storage tanks and asked how that went. Mr. Pratt replies that the inspection went well, he
added that the State will send back a report if any deficiencies are found.

RESULT: DISCUSSED
Service Correspondence.

None.

Aged Reports/Finance.

Page 2 of 5



Water Pollution Control Authority Meeting Minutes December 16, 2025

VIII.

Chairman Lynch reported that there are very few accounts that over 120 days late, in fact there
are few overdue accounts in general.

RESULT: DISCUSSED
Year to Date Water/Sewer Report.

No comments.

PSR - Steve Banks.

Chairman Lynch said there were issues with the variable speed drives on the blowers. There was
not enough coolant to cool the seals and bearings causing the alarms to go off. The code will
need to be adjusted to prevent blower speed falling below bearing oil rates.

RESULT: DISCUSSED
Ian Stammel, Assistant Finance Director email regarding Groton Ultilities invoices.

Chairman Lynch reviewed an email he sent to Maurice Duarte, stating that several invoices from
GU needed to be consolidated. Chairman Lynch said he would forward the email to Mr. Pratt
and Ms. Blacker. The email on the agenda from lan Stammel, Assistant Finance Director is
regarding the same issue.

RESULT: DISCUSSED
OLD BUSINESS

8 Smith Pond Way update.

This was discussed earlier under Operations Report.

RESULT: DISCUSSED
Draft policy addressing un-metered service leaks.

The Commissioners discussed the issue of how to deal with un-metered service leaks. The 8
Smith Pond Way leak is an example of a broader issue. Policy allows meters to be installed in
the basement of the residence and there are approximately 90% of all connections installed in
Ledyard. A leak that occurs in the water line between the curb stop and the meter is not metered
and the property owner is not billed for the lost water. The property owner has little incentive to
fix the leak since they are not paying for that water in the first place. The WPCA through its
agent GU has no authority to go onto private property to repair the leak either.

A policy was suggested to address the issue. The property owner would be notified of the leak
and be given a specific period of time in which to repair the water line. The repair would be
inspected before the line is back-filled. If the property owner did not repair the leak, a meter
would be installed in a meter pit at the curb stop, resulting in the owner being billed for all the
water.

A related issue is that the 8 Smith Pond Way leak is unlikely to be the only one at a residence
where the meter is in the basement. Other leaks, if there are any, would not be significant enough
to be readily apparent but would still be resulting in un-metered water loss. Replacing all
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Water Pollution Control Authority Meeting Minutes December 16, 2025

IX.

existing basement meters with curb stop meters would not be cost effective. But there are a
couple of things that could be done. The first is that when there is a leak detected that has to be
repaired, a new meter would be installed at the curb stop. The second is that the WPCA could
change the policy and not allow any new installations of meters in the basement. All new
installations would have to be metered at the curb stop.

The members also discussed billing. Currently, all customers receive a paper bill. This costs
money. Online billing and payment is an alternative. An issue is whether to make that the only
way to bill or to make it an option for the customer. While there are some businesses that only
do online billing, some customers are resistant to the idea. Some, particularly older customers,
may not be tech savvy. One way to provide the option to WPCA customers might be to provide
an incentive to go online, such as a small discount.

This agenda item will be revisited during the January meeting.

RESULT: DISCUSSED

Invoices to Groton Utility for CUSI and Hydro Study resolved - although some contractual
discussions were made on software support.

Status of Lead Survey - Finance and Town Council meeting vote results.

Chairman Lynch said that both Finance Committee and the Town Council approved the WPCA's
recommendation to have Arcadis provide engineering services for the Lead and Copper Rule
(LCR) Revisions (LCRR) compliance, as specified in their application dated October 2, 2025.

Chairman Lynch reported that 40 of the 539 unknowns were randomly researched and were
found to have signed and dated documentation by plumbers outlining the material(s) of
construction. The material of these 40 were found to be split between copper and plastic. One
challenge encountered was that the connections to the meter were found to contain lead seals or
grommets. These connections will need to be researched but no digging of the service line will
be required.

RESULT: DISCUSSED

Status of Finance Request - request made for budget sheets.
Request made to Steve Banks, WPCA Supervisor, to update documentation on lead survey.

Tina Daniels, Groton Utilities Customer Service General Manager’s response on Groton Utilities
contract (not until June 2027).

Any Other Old Business to Come Before the Authority.

Mr. Ball asked about the cost of sending out paper bills vs. electronic, stating that $2,000 a
month could be saved by eliminating paper bills. Mr. Capon expressed concern for elderly
homeowners who are not computer savvy.

RESULT: DISCUSSED

NEW BUSINESS
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Water Pollution Control Authority Meeting Minutes December 16, 2025

1.

Any Other New Business to Come Before the Authority.

FY 27 Sewer/Water Budget Work Sheets.

Chairman Lynch commented that when the rates were raised in July the Authority anticipated an
increase from Groton Ultilities in October and again in January. Chairman Lynch said there is
problem because a 4% increase was anticipated in October and a 6% increase in January, but the
increase in January will actually be 11%. Some money was accrued because there was not an
increase between July 1 and October 1 and the increase between October to January was handled
but now the increase between January to July will be short by 5%. Chairman Lynch suggested
having a one-time expense in the budget, he said he will work on some figures.

Mr. Juber asked if the Authority could get an updated rate structure from Groton Utilities.
ACTION ITEM:

Ask Groton Utilities for an updated rate structure.

RESULT: DISCUSSED

ADJOURNMENT
Motion to ADJOURN the Regular Meeting at 7:19 p.m.

RESULT: APPROVED AND SO DECLARED
MOVER: Edmond Lynch
SECONDER: Stanley Juber

AYE 6  Jones Juber Tewfik Lynch Capon Ball
EXCUSED 2 Norris Wadecki

DISCLAIMER: Although we try to be timely and accurate these are not official records of the
Town.
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TOWN OF LEDYARD ey

Ledyard, CT 06339-1511

File #: 26-0095 Agenda Date: 1/27/2026 Agenda #: 1.

AGENDA REQUEST
GENERAL DISCUSSION ITEM

Subject:
Operations Report.

Background:
(type text here)

Department Comment/Recommendation:
(type text here)

TOWN OF LEDYARD Page 1 of 1 Printed on 1/22/2026
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Meeting Agenda

Date: Jan 22, 2025 Time: 9:00 am Location: GU Operations Conference Room

1. Water main breaks in the Highland

o Verify notifications to Town of Ledyard on WM Breaks / Emergencies:

O O O O O

Ledyard Dispatch (Always Contacted directly by phone) (include email?)
WPCA Members (email)?

Mayor’s Office (email)?

Highway Department (email)?

Others?

o Three recent breaks: Meeting House Lane, Flintlock Rd
o List/map of breaks per street in Highlands- WPCA requested in November
e Public Works paving plans for this year?

2. Ledyard Sewer process and questions

CBYD mark-outs of Sewer @ Highlands:

GU is listed as contract operator with CBYD.
Sewer Department doesn’t mark-out their facilities and neither do we.
Should we establish a way to get CBYD Tickets that GU receives to
Ledyard WWTF staff?
We could forward them to an email (similar to how we handle City
Highway)
Ledyard WPCA establish a separate account with CBYD (Not sure if this
is possible?)
Emergency Ticket response?

e Contractors have contacted GU when water is marked out, but

sewer isn't.

New Sewer Installations:

Inspection performed by GU or WWTF Staff?
GU Customer Service needs to handle all fees.
Force Sewer @ Ledyard Center?

O
O
O
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= New Connection requests (force main)
3. Hydrant Replacements Process

Immediate
Longer term replacement plan

4. Thompson Street project — Valve Install on Meeting House Lane — Spring 2026
5. Site Plan Reviews/Water service requests

Liz Burdick -Planning-Zoning Process

i. Colby Drive — Habitat for Humanity
ii. “Behind Holdridges”
iii. Center Ledyard (Behind the old school)
iv. 1947 Center Groton Road
v. Status of Master Meter for Cashman (DOW)
vi. TOL Finance requests
6. Policies, Rules & Regulations, Specifications & Fees
WPCA revising leak policy
Potential edits relating to meter pits (policy and fees)

Other:
James Thompson — Liaison
Time change for WPCA meeting

Going forward only Joe Pratt will attend WPCA meetings on behalf of GU
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Houses

Water Main
) Served by
Streets within the Highlands (24) | Breaks 2012- strest
2025 Water
Main
ASPEN LANE 1 5
WHITEWOOD LANE 3 9
BLACKSMITH LANE 0 35
BLACKWATCH LANE 0 12
CAPTAIN AMOS STANTON DRIVE 0 10
CARRIAGE TRAIL 0 13
CARTRIDGE TRAIL 1 95
CHESNUT LANE 2 13
COUNTRY CLUB DRIVE 1 26
FIFERS LANE 0 9
ROBIN LANE 1 9
FLINTLOCK DRIVE (PRIVATE) 2 29
GALLUP HILL ROAD (PARTIAL) 1 35
HIGHLAND DRIVE 1. 46
MEETINGHOUSE LANE ( 10) 108
MODEL PARK ROAD 0 6
MUSTER LANE 1 12
OLD COLONY LANE 0 19
OLD FORT LANE 2 12
PENNYWISE LANE 0. 15
POWDER HORN LANE ( 6 5
SACHEM LANE 1 4
THOMPSON STREET 0 8
TOWN FARM ROAD* 2 15
(W/WM frontage)
54 578
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GROTON UTILITIES

Subject: Ledyard Water Systems

Monthly Report: December 2025/January 2026

To: Ed Lynch, WPCA Chairman
From: Joseph Pratt, Manager Water & Wastewater
Date: January 22, 2026

Water Operations and Maintenance Monthly Report and Updates 12/15/2025 to 1/15/2026.

Operations:

Daily rounds of all systems
Operation and maintenance
Manage water storage tanks.

Laboratory:

Distribution system sample testing per CTDPH schedule (microbiological & physical
analyses). All results met CTDPH standards.

Submitted results of monthly microbiological & physical analyses to CTDPH via CMDP
(Compliance Monitoring Data Portal) as required; also e-mailed all required monthly
forms to CTDPH.

Steve Dietrich was present for the initial part of the DPH Sanitary Surveys of the Ledyard
Center and Gales Ferry systems to help answer any questions related to lab results or
water quality testing

We have been working for several years to try to get DPH approval for reduced lead and
copper monitoring, and just recently got notification that Ledyard Center and Gales
Ferry are approved for reduced monitoring in 2026.

Blending of raw water sources at the Groton WTP was discontinued in October to allow
water sources to recover. As water levels come back up, we will evaluate the timing to
resuming blending to reduce total organic carbon, which will help to reduce THMs
leaving the WTP, helping to reduce THMs in the Ledyard Center and Gales Ferry
systems.
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Ledyard Water Systems
Monthly Report: December 2025/ January 2026

Page 2

The Gales Ferry Q3 2025 OEL report was submitted to DPH prior to the December 22
deadline.

Fourth quarter THM/HAAS sampling is completed, and all results have been received;
there are no OEL reports required and there are no NOVs for either Gales Ferry or
Ledyard Center.

We can expect to hear back from DPH shortly about the Ledyard Center Q2 2025 THMs
NOV at Village Dr., advising us about next steps to report the NOV and approving the
official form to communicate the violation to the Ledyard Center customers.

Distribution:

Meter and ERT Box Repair:
Routine monthly repairs were completed for various meters and ERT boxes. Trouble
sheets were addressed for both the Ledyard and Gales Ferry service areas.

Leak Detection and Repairs:
Thompson Street - Service transfers have been completed.

The main break on 12/24/25 at 101 Meeting House Lane main has been completed, the
road has been temporarily patched. Final pavement restoration will be completed in the
spring.

The main break on 1/03/26 at 44 Meeting House Lane main has been completed, the
road has been temporarily patched. Final pavement restoration will be completed in the

spring.

The crew also repaired a private main break at Fox Run.

The final report from DPH for the Sanitary Survey inspection, that took place on
December 9™, has not yet been received.

The winterizing of the Gales Ferry and Ledyard Center have been completed.
Daily Operations:

Routine responsibilities continue, including "Call Before You Dig" mark-outs and
scheduled inspections of tanks and pump stations.
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TOWN OF LEDYARD ey

Ledyard, CT 06339-1511

File #: 26-0100 Agenda Date: 1/27/2026 Agenda #: 2.

AGENDA REQUEST
GENERAL DISCUSSION ITEM

Subject:

Service Correspondence.

Background:
(type text here)

Department Comment/Recommendation:
(type text here)
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ROUTE 117 TO LEDYARD

ROUTE 12 LEDYARD PIT 28117

GU - TOTAL MONTHLY

42630 (LEDYARD CENTER) (GALES FERRY)
USAGE - BILL USAGE - TOTAL GU USAGE |TOTAL GU BILLED| TOTAL GU USAGE
BILL MONTH Bill A t

CUFEET AMOUNT CUFEET 1 Amoun MONTHLY - CU FEET MONTHLY MONTHLY - Gallons

25-Dec 502,579.00| $ 24,209.92 430,955.00| $  21,404.41 933,534.00 | S 45,614.33 6,983,319.27
25-Nov 543,312.00( S 26,104.01 471,353.00( S 23,282.91 1,014,665.00 | S 49,386.92 7,590,221.30
25-Oct 615,966.00| S 29,482.42 505,928.00| S 24,890.65 1,121,894.00 | S 54,373.07 8,392,349.92
25-Sep 658,069.00| S 29,855.84 485,919.00| S 22,804.03 1,143,988.00 | S 52,659.87 8,557,624.52
25-Aug 746,478.00| S 33,754.68 777,086.00( S  35,644.49 1,523,564.00 | S 69,399.17 11,397,050.18
25-Jul 744,833.00( S 33,682.14( 1,030,382.00| S  46,814.85 1,775,215.00 | $ 80,496.99 13,279,530.39
25-Jun 721,742.00( S 32,663.82 589,456.00( S  27,370.01 1,311,198.00 | S 60,033.83 9,808,442.18
25-May 563,080.00( S 25,666.83 598,476.00( S  27,767.79 1,161,556.00 | $ 53,434.62 8,689,042.29
25-Apr 668,726.00( S 30,325.82 571,031.00( $  26,557.47 1,239,757.00 | $ 56,883.29 9,274,026.39
25-Mar 726,751.00( S 32,884.72 512,996.00( S  23,998.12 1,239,747.00 | S 56,882.84 9,273,951.58
28-Feb 496,358.00( S 22,724.39 586,794.00( S  27,252.62 1,083,152.00 | $ 49,977.01 8,102,539.64
31-Jan 610,847.00( S 27,773.35 613,362.00( S  28,424.26 1,224,209.00 | $ 56,197.61 9,157,719.27
24-Dec 706,302.00( S 31,982.92 507,974.00( S  23,776.65 1,214,276.00 | S 55,759.57 9,083,415.27
24-Nov 765,813.00( S 34,607.35 781,358.00( S  35,832.89 1,547,171.00 | $ 70,440.24 11,573,642.80
Oct-24 778,510.00( S 35,167.29 877,042.001 S  40,052.55 1,655,552.00 | $ 75,219.84 12,384,388.99
Sep-24 754,124.00| S 31,860.91 861,300.00 S  36,876.56 1,615,424.00 | S 68,737.47 12,084,210.70
24-Aug 852,630.00 | S 35,919.36 633,099.00 | $  27,474.68 1,485,729.00 | S 63,394.04 11,114,024.73
24-Jul 1,105,998.00 | $ 46,358.12 | 1,429,333.00 [ S  60,279.52 2,535,331.00 | $ 106,637.64 18,965,592.93
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Ledyard - Monthy

GU NOTE: 42631 deduct from 42630 / 42285 deduct from 28117

LEDYARD CUST
LEDYARD CUST
BILLED USAGE T DIFFERENCE IN GALLONS| % of Loss Notes
(GAL)
6,984,382.00| $  1,022,027.27 52,000 1% Flushing around 72,000 g
Multiple Leaks in Highland
7,436,715.00 | $ 104,496.47 153,506.30 2% AP Bl ] A e
from Leak Detection Survey
7,807,864.00| S 107,016.54 584,485.92 7%
7,431,697.00| S 106,907.97 112592752 | 13%
8,159,835.00 | S 113,129.37 3,237,215.18 | 28%
8,391,822.00| S 113,750.23 4,887,708.39 37% Flushing Hydrants
7,833,677.00| S 106,335.14 1,974,765.18 | 20% Hydrant Flushing
Fire - Marlene Dr (80,000) and
7,336,727.00| $ 100,654.04 1,272,31529 | 15% ire - Marlene Dr (80,000) an
Highland area
***MAIN BREAK 04/07/2025
8,068,459.00 106,462.78 1,205,567.39 |  13%
g ® | HIGHLAND AREA / FOX RUN LEAK
FOX RUN - LARGE LEAK / NEW
8,205,245.00 | 113,248.92 1,068,706.58 | 12% /
FLUSING METER (FLUSH3)
7,152,847.00| S 98,550.73 949,692.64 |  12% NEW METER - FLUSHING 3
Fixed Breaks - 142 Meeting
7,817,570.00 | $ 101,813.00 1,340,149.27 | 15% House Lane // 83-85 Meeting
House Lane
6,861,854.00| S 97,809.39 2,221,561.27 | 24%
Preston Hydrant turned off
7,601,105.00 | $ 106,880.78 3,972,537.80 | 34% AR R LI
11/01/2024
Avery Hydrant turned off
9,049,595.00 | $ 125,307.34 3,334,793.99 |  27% e I e ©
10/10/2024
8,821,727.00| § 126,412.28 3,262,483.70 | 27%
9,752,476.00 | S 132,746.91 136154873 | 12% Started Billing City Use
7,458,040.00 | S 103,274.07 11,507,552.93 61% Hydrant Flushing
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File #: 26-0093 Agenda Date: 1/27/2026 Agenda #: 3.

AGENDA REQUEST
GENERAL DISCUSSION ITEM

Subject:
Aged Reports/Finance.

Background:
(type text here)

Department Comment/Recommendation:
(type text here)
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Ledyard, CT 06339-1511

File #: 26-0096 Agenda Date: 1/27/2026 Agenda #: 4.

AGENDA REQUEST
GENERAL DISCUSSION ITEM

Subject:
Year to Date Water/Sewer Report.

Background:
(type text here)

Department Comment/Recommendation:
(type text here)
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File #: 26-0099 Agenda Date: 1/27/2026 Agenda #: 5.

AGENDA REQUEST
GENERAL DISCUSSION ITEM

Subject:
PSR - Steve Banks.

Background:
(type text here)

Department Comment/Recommendation:
(type text here)
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Town of Ledyard
Highlands W.W.T.F.
Plant Supervisor’s Report
Meeting January 27, 2026

The goal of the plant staff is to efficiently collect and treat the wastewater and to produce the best
guality effluent possible while maintaining the equipment and protecting the Town’s assets.

G.U. has completed clean up material (asphalt) left at 82 Town Farm Road from water main
projects.

Interfacing with G. U. regarding our requirements for Lead and copper regulations from DPH
via EPA. Town Council needs to be in the loop on this.

Sand filters are back in operation following maintenance requirements.

Made some adjustments on blower variable frequency drives during colder temperatures.
Blowers have faulted on low oil pressure during colder temperatures.

The settling in the Sequencing Batch Reactors has decreased and the effluent is improving.
Annual nitrogen trading report was received from DEEP. Our limit is 7 pounds per day, and we
averaged 3 pounds per day. We will receive a check from DEEP this July.

Waste activated sludge pump # 2 flow has decreased. Will check valve for debris.

Preparing for another snow storm coming this weekend.

Respectfully

submitted,

Stephen W.
Banks
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Ledyard, CT 06339-1511

File #: 26-0046 Agenda Date: 1/27/2026 Agenda #: 6.
AGENDA REQUEST
GENERAL DISCUSSION ITEM
Subject:

Email communication from Matt Bonin, Finance Director.

Background:
Mr. Bonin’s email was a follow up to the WPCA meeting held on December 16, 2025.

Department Comment/Recommendation:
(type text here)
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Good Afternoon All:

lan and | both listened to / watched the WPCA meeting held on December 16", 2025, and wanted to
relay a few concerns regarding some statements that were attributed to us that were not factual and/or
misstated. Those are as follows in the order that they were discussed in the meeting:

1.

C.
D.

Discussion regarding Hydraulic Model purchase order. The Chairman stated he needed to
get this info to lan in order to get a PO. The Chairman sent an email to lan on 10/2/2025
requesting this purchase order. On 10/20/25 lan emailed notification of the purchase order being
created with a PDF of the PO to Patricia Thomas at Groton Utilities (GU). Additionally, the
following people were Cc’d on that email: Mauricio Duarte (GU), Mike Weber (GU), Joseph Pratt
(GU), Yi Xiang (GU), Joeseph Allyn (GU), Katherine Blacker (GU), Tina Daniels (GU), Tavia
Evinger (GU), Doug LaFontaine (GU), Cesar Osuba (GU), Marsha Macchio (GU), Matthew Bonin
and the WPCA Chairman. The purchase order is PO # 20262231.

Discussion regarding unpaid GU invoices. There was a comment made by the Chairman
stating that finance (assuming this means the finance office) thinks the invoice from CUSI for
$15,000.00 is a part of the contract. That is an incorrect statement attributed to the finance
office. Nobody from the finance office ever stated that. We are fully aware that is NOT covered
under the contract with GU. The CUSI invoice for $15,000.00 was put on the WPCA agenda for
approval in November by lan. If the finance office felt that this invoice should not be paid it would
not have made it as far as the agenda for WPCA approval. In fact, that invoice is already in the
finance office for processing. The CUSI invoice that the finance office is questioning (but never
received an answer from GU) was billed to the Town of Ledyard by GU. Itis a CUSI invoice for
$2,000.00 (CUSI Inv# S10621). It is believed by the finance office that this is possibly the annual
invoice for the software interface, not related to the upgrade. This cost is split between GU and
Ledyard and is included in the billing and customer service contract and should not be billed
separately to the town. Again, we reached out to GU for answers but did not hear back.

Need for Administrative Oversight of the WPCA. | brought this up as a discussion item at the
Finance Committee meeting on 12/3/25. The Chairman stated that finance department reasons
for needing admin help were “they don’t have enough time or personnel”. That is not correct. |
need to clarify a few things. | put forth the need for administrative oversight, not administrative
help which sounds like a clerk and/or bookkeeper. What | believe is needed and what | discussed
at the finance committee meeting was a higher-level professional with the appropriate
background. This could be someone on the tail end of their professional career looking for a part-
time role or someone from a consulting firm. Certainly not a full-time role. At the finance
committee meeting | outlined my reasons that | believed this was needed. There is an annual fee
assessed to both the water fund and the sewer fund to compensate the general fund for finance
office staff time spent handling multiple tasks by multiple employees. This includes but is not
limited to posting and reviewing of cash receipts, all phases of accounts payable, bank
reconciliations, budget preparation, capital asset reporting, audit readiness and reporting, various
administrative tasks, debt management., etc. It is my recommendation that a part-time
administrative paid position for the WPCA be restored for the following reasons:

Budgetary oversight. While the finance department is heavily involved in WPCA
transactional activity, the department should not be relied upon to manage expenses to
budget.

Oversight of the Groton Utilities contract. The town needs administrative oversight of
the Groton Utilities contract to ensure the contract is being followed and properly
adhered to.

All phases of grant management.

Improved Communication and Bridge to the Finance Department.
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lan and | both felt it was important to clarify these items that were discussed at the meeting.
Please feel free to reach out to either one of us to discuss item #1 or #2. | would be happy to

discuss item #3 in further detail if needed.

Thank you,

Matt
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Ledyard, CT 06339-1511

File #: 26-0126 Agenda Date: 1/27/2026 Agenda #: 7.

AGENDA REQUEST
GENERAL DISCUSSION ITEM

Subject:

Low Pressure Grinding Pump Specification Sheet.

Background:
(type text here)

Department Comment/Recommendation:
(type text here)
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Introduction

E/One low pressure sewer (LPS) systems offer the designer new freedom in solving many problem
situations that have defied reasonably economical solutions using the conventional approach.

Each LPS system design should be considered on the basis of its own unique circumstances. On
such a basis, a sound choice between gravity and low pressure systems can be made.

General criteria aid the engineer in making a preliminary choice between several alternative
systems: entirely low pressure, entirely gravity, entirely vacuum or a combination of systems. These
criteria are presented and are intended to serve as a general guide. The final decision and design
are the responsibility of the project consulting engineer, whose knowledge of local conditions,
including construction costs, regulatory requirements and the client’s particular needs, become vital
to the preparation of the final designs and specifications.

Advantages of LPS Systems

LPS systems have low initial (front end) cost compared to gravity systems, which have nearly all the
total investment allocated in the first stage. With the LPS system, grinder pump costs are incurred
only as construction progresses. These costs will be deferred for many years in certain types of
development programs.

An LPS system is not subject to infiltration from ground water or from surface storm water entering
through leaking pipe joints and manholes. With zero infiltration, treatment plants need not be sized
to handle the peak flow rates caused by infiltration. Treatment efficiencies can be more consistent,
and treatment plant operating costs decrease.

An LPS system may become the critical factor in determining whether “marginal” land can be
economically developed. Many attractive sites have been considered unsuitable for development
because of the excessive costs typically associated with conventional sewer systems — sites with
hilly terrain, land with negligible slope, high water tables, poor percolation characteristics, rock,
seasonal occupancy or low population density.

Many communities are planning to convert from septic tanks to central sewage collection and
treatment systems to minimize health hazards and/or environmental deterioration. The major
reduction in cost and the simplicity of installation of an LPS system have strong appeal for such
community improvement programs. Small-diameter pipe pressure mains can be laid along existing
roadways with minimum disruption to streets, sidewalks, lawns, driveways and underground utilities.
Surface restoration costs are similarly minimized. Sewage delivered to the treatment plant (because
it contains no infiltration) is more uniform in “strength,” the volume is smaller, and peaks are greatly
reduced.

Description and Operation

Grinder pumps of approved design accomplish all pumping and sewage-grinding processes for
small-diameter LPS systems.

The system consists of conventional drain, waste and vent (DWV) piping within the residence
connected to the grinder pump inlet. The grinder pump may be installed above or below grade,
indoors or outdoors. Depending on flow factors and model used, it may serve one or more
residences, or several families in the case of apartment buildings.

4 29



Grinder pumps discharge a finely ground slurry into small—-diameter pressure piping. In a completely
pressurized collection system, all the piping downstream from the grinder pump (including laterals
and mains) will normally be under low pressure. Pipe sizes will start at 1 1/4 inches for house
connections (compared to 4 or 6 inches in gravity systems) and will be proportionally smaller than
the equivalent gravity pipeline throughout the system. All pipes are arranged as zone networks
without loops.

Depending on topography, size of the system and planned rate of buildout, appurtenances may
include valve boxes, flushing arrangements, air release valves at significant high points, check
valves and full-ported stops at the junction of each house connection with the low pressure sewer
main.

Pump Operation

Low pressure sewer systems have become feasible with the availability of the Environment One
grinder pump, the reliability of which has been proven in more than 50 years of service. The grinder
pump station provides adequate holding capacity, reliable grinding and pressure transport of a fine
slurry to an existing gravity sewer, pump station or directly to a wastewater treatment plant.

In operation, the grinder pump station will handle sewage and many items that should not, but often
do, appear in domestic wastewater. For example, plastic, wood, rubber and light metal objects

can be routinely handled without jamming the grinder or clogging the pump or piping system. The
grinder pump will discharge this slurry at a maximum rate of 15 gpm or 11 gpm at a pressure of

40 psig. Transporting sewage several thousand feet to a discharge point at a higher elevation is
possible as long as the sum of the static and friction losses does not exceed design limits of 185
feet TDH (80 psig).

The grinder pump is actuated when the depth of the sewage in the tank reaches a predetermined
“turn-on” level, and pumping continues until the “turn off” level is reached. The pump’s running time
is short, power consumption is low, and long pump life is ensured. The unit is protected against
backflow from discharge lines by an integral check valve. Several grinder pump station models are
available to satisfy various total and peak demand conditions.

Pump Type

The semi-positive displacement pump in the grinder pump station has a nearly vertical H-Q curve.
This is the best type of pump for successful parallel operation of many pumps into a system of
common low pressure mains. Since each pump will be located at a different point along common
low pressure mains and at various elevations, each pump should operate in an efficient and
predictable manner, whether one pump or numerous pumps are operating at a given moment; the
pumps in such a system do not have a single fixed “operating point,” but must operate consistently
over a wide range of heads that are continually, and often rapidly, changing.

The Environment One grinder pump has the capability of operating above the LPS system design
criteria of 80 psig, or 185 feet (Figure 1). Based on the maximum daily number of pumps operating
simultaneously (Table 3) versus the number of pumps connected to the system at the design pressure
of 185 feet, the capability to operate significantly above the system’s design pressure is mandatory in
order for the system to operate properly during the approximately bimonthly peaks when the “absolute
maximum” numbers of pumps are operating. This feature also ensures that pumping will continue
under those conditions when higher—than—normal pressure occurs in the pipeline.
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System designs with calculated heads approaching the upper limits of recommended heads should
be reviewed by Environment One application specialists. Contact your local Environment One
Regional Sales Office or authorized distributor for a no-cost, computerized review of your design.

Occasionally during “normal” operation, there will be short periods when higher-than-design
pressures will be experienced. These can result from a variety of causes including solids buildup
(obstructions) or air bubbles.

Deposits of solids or air accumulation will be purged from the line since the pump continues to
produce an essentially constant flow, even though the cross section of the pipeline has temporarily
been reduced. Higher velocities through the reduced cross section will provide the scouring action
needed to correct such conditions as soon as they start to appear.

These higher—than—expected pressure conditions are transitory occurrences. The only requirement
is that no damage be done to the pumping equipment, pipelines or appurtenances during

these occasional short periods. Environment One grinder pumps are driven by motors rated for
continuous operation at 104 F/40 C above ambient temperature. They can operate at 50 percent
above rated pressure for at least 5 minutes without excessive temperature rise. Based on the
Albany, New York, demonstration project, for this type of overload to last even as long as one
minute would be rare.

Motor Selection

A grinder pump station is an electromechanical system that depends on electric power for its
operating, control and alarm functions. The design and selection of Environment One’s pump,
motor, grinder and level-sensing controls were accomplished by optimizing the wastewater
transport function of the unit within the necessary constraints for unattended, trouble—free operation
in a residential environment.

A single grinder pump core is common to all models of Environment One grinder pumps (D-Series,
W-Series, Gatorgrinder, and Indoor). This central core contains all of the working and control
elements of the unit and is powered by a 1 hp, 240v (or 120v), 1,725 rpm capacitor start, thermally
protected induction motor. Each of these motor features was carefully considered in the design of
the grinder pump station.

The pump should be considered as a residential appliance. For this reason, performing the grinding
and pumping functions using no more than 1 hp to permit occasional use at 120v in older homes

not wired for 240v is desirable. In order to achieve the high heads desired and provide constant flow
at varying heads, the 1-hp motor is coupled to a pump of semi-positive displacement design (Figure

1).

At a rating of 1 hp and 1,725 rpm, the Environment One grinder pump develops more than 8.4
footpounds of torque. Motors used to drive centrifugal pumps are often rated at 2.0 hp at 3,450

rpom and may produce less torque. When handling residential sewage, grinding torque may be
demanded during any portion of the starting or running cycle. When the pump stops (controlled

by level) in the midst of grinding hard objects (e.g. tongue depressors, plastic items, etc.), it must,
upon restarting, be able to provide sufficient torque to the grinder to overcome the resistance of any
object remaining from the previous cycle.
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Figure 1
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Power Outages

Environment One grinder pump stations have adequate excess holding capacity to provide
wastewater storage during most electrical power outages (Figure 2). This excess holding capacity is
shown on curve A. Data from the Federal Power Commission on national electrical power outages
is plotted as a cumulative distribution function (curve B). Note that only volume above the normal
“turn-on” level was counted as available storage. The average flow of 1.54 gallons/hour/person is
based on the actual measured flow over a one-year period at the Albany Demonstration Project.

The local electrical power utility should be contacted to obtain a history on the power interruptions
of the feeder(s) scheduled to serve the low pressure sewer site. From this data, curve B should
be replotted to reflect local conditions. In those rare local areas where the frequency and/or the
duration of outages exceed 7.5 hours, the use of Model DH151, with its greater holding capacity
than that of the DHO71, could be considered.

When power has been restored after a power outage, it is likely that nearly all the pumps in

the system will try to operate simultaneously. Under these conditions, the dynamic head loss
component of the total head will rise significantly. A number of pumps in the system would see a
total back pressure high enough to cause the thermal overload protectors to automatically trip in

a few minutes. Operation under conditions that could cause damage to the pumps or the system
would be avoided. While these pumps are offline, other pumps in the system would be able to
empty their tanks. After one to two minutes, the group that tripped off on thermal overload would
cool and restart. The system back pressure would have been reduced and the group would be able
to pump down normally. This process repeats itself automatically under the influence of each unit’s
own thermal protector, reliably restoring the system to normal operation.

Power Consumption

Monthly power consumption of a residential grinder pump station is substantially less than that
of other major appliances. The power consumption will vary based on the system operating
parameters. The monthly cost can be approximated using the following equation and operating
data:

Discharge
“Watts x D x DaysiMo _\ o month E)\r/(\elsfture = 290 ??o (15:)00 ?Zoo
** GPM x 60min x 1000 P ats

“Flow (GPM) |15 |124 |93 |77

As an example of the calculation for a typical single-family home using 250 GPD, pumping at 25 psi
is:

770 W x 250 GPD x 30 Days
124GPM x 60min x 1000

= 7.76 kwhr per month

Then, multiply the kilowatt hours by the current cost of electricity and you will have an approximate
monthly cost of running the unit.
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Figure 2

HOURS OF OUTAGE
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LPS System Design

Once the initial analysis of a project has confirmed the feasibility of using the low-pressure
approach, the completion of a preliminary system design is straightforward. This is primarily a result
of two characteristics of E/One’s semi-positive displacement pump: near-constant flow over the
entire range of operating pressures and the ability of the pump to handle transient overpressures.

The balance of this section outlines a systematic approach to LPS system design, leading from
pump model and pipe selection to a detailed zone and system analysis.

Information Required

The information that should be assembled prior to initiation of the LPS system design includes:
» Topography map
» Soil conditions
» Climatic conditions (frost depth, low temperature and duration)
*  Water table
* Applicable codes
» Discharge location
* Lot layout (with structures shown, if available)
» Total number of lots
*  Dwelling type(s)
» Use and flow factors (seasonal occupancy or year-round, appliances, water supply
e sources)
* Area development sequence and timetable

Grinder Pump Station Size Selection

See the Station Sizing Reference Guide located at eone.com/sewer-systems/design-center to
select grinder pump models for the types of occupancy to be served.

Considerations include:
*  Wetwell and discharge piping must be protected from freezing
* Model and basin size must be appropriate for incoming flows, including peak flows
* Appropriate alarm device must be used
» Suitable location

Daily flows above those recommended may exceed the tank’s peak flow holding capacity and/or
shorten the interval between pump overhauls. Please contact the E/One factory if higher inflows are
expected.

Grinder Pump Placement

The most economical location for installation of the grinder pump station is in the basement of the
building it will serve. However, due consideration must be given when choosing an indoor location.
If there is a risk of damage to items located in the basement level, other provisions should be made
during basement installation or an outdoor unit should be considered.


http://eone.com/sewer-systems/design-center

Considerations such as ownership of the pumps by a municipality or private organization and/

or the need for outdoor accessibility frequently dictate outdoor, in-ground installations. For

outdoor installations, all GP models are available with high density polyethylene (HDPE) integral
accessways ranging in height up to 10 feet. By keeping the unit as close as possible to the building,
the lengths of gravity sewer and wiring will be minimized, keeping installation costs lower while
reducing the chances of infiltration in the gravity flow section.

AC power from the building being served should be used for the grinder pump. Separate power
sources add to installation and O&M costs, decrease overall reliability and frequently represent an
aesthetic issue.

When two dwellings are to be served by a single unit, the station is usually placed in a position
requiring the shortest gravity drains from each home. With multi-family buildings, more than one
grinder pump may be required.

Pipe Selection

The final determination of the type of pipe to be used is the responsibility of the consulting engineer.
In addition, the requirements of local codes, soil, terrain, water and weather conditions that prevail
will guide this decision.

Although pipe fabricated from any approved material may be used, most LPS systems have been
built with PVC and HDPE pipe. Continuous coils of small-diameter, HDPE pipe can be installed with
automatic trenching machines and horizontal drilling machines to sewer areas at lower cost.

Table 1 compares the water capacity of two types of PVC pipe commonly used: SDR-21 and Sch
40, and one type of HDPE, SDR-11. All three have adequate pressure ratings for low pressure
sewer service.

Although both types of PVC pipes are suitable, the three parameters compared in Table 2 illustrate
why SDR-21 is suggested as a good compromise between capacity, strength, friction loss
characteristics and cost.

11

Table 1 Table 2
PIPE WATER CAPACITY PVC PIPE COMPARISONS
Gallons/100 feet of Pipe Length Nominal Pipe Size = 2 in.
Nominal Pipe | Sch40 | Sch21 | SDR 11 Parameter Sch 40 Sch 21
Size (in.) PVC PVC HDPE _ _
Wall Thickness, in. 0.154 0.113
11/4 7.8 9.2 7.4
1172 10.6 12.1 9.9 Inside Diameter, in. 2.067 2.149
2 17.4 18.8 15.4
21/2 23.9 27.6 - 50 gpm Friction 4.16 3.44
3 38.4 40.9 335 Loss, ft/100 ft
4 66.1 67.5 55.3
5 103.7 103.1 84.5
6 150.0 146.0 119.9
7 260.0 249.0 203.2

36



System Layout

A preliminary sketch of the entire pressure sewer system should be prepared (Figure 3). Pump
models should be selected and their location (elevation) should be noted. The location and direction
of flow of each lateral, zone and main, and the point of discharge should be shown.

The system should be designed to give the shortest runs and the fewest abrupt changes in
direction. “Loops” in the system must be avoided as they lead to unpredictable and uneven
distribution of flow.

Although not shown in Figure 3, the elevation of the shutoff valve of the lowest-lying pump in each
zone should be recorded and used in the final determination of static head loss. Since Environment
One grinder pumps are semi-positive displacement and relatively insensitive to changes in head,
precisely surveyed profiles are unnecessary.

Air/vacuum valves, air release valves and combination air valves serve to prevent the concentration
of air at high points within a system. This is accomplished by exhausting large quantities of air as
the system is filled and also by releasing pockets of air as they accumulate while the system is in
operation and under pressure. Air/vacuum valves and combination air valves also serve to prevent
a potentially destructive vacuum from forming.

Air/vacuum valves should be installed at all system high points and significant changes in grade.
Combination air valves should be installed at those high points where air pockets can form. Air
release valves should be installed at intervals of 2,000 to 2,500 feet on all long horizontal runs that
lack a clearly defined high point.

Air relief valves should be installed at the beginning of each downward leg in the system that

exhibits a 30-foot or more drop. Trapped pockets of air in the system not only add static head,
but also increase friction losses by reducing the cross sectional area available for flow. Air will
accumulate in downhill runs preceded by an uphill run.

Long ascending or descending lines require air and vacuum or dual-function valves placed at
approximately 2000-foot intervals. Long horizontal runs require dual function valves placed at
approximately 2000-foot intervals.

Pressure air release valves allow air and/or gas to continuously and automatically released from a
pressurized liquid system. If air or gas pockets collect at the high points in a pumped system, then
those pressurized air pockets can begin to displace usable pipe cross section. As the cross section
of the pipe artificially decreases, the pump sees this situation as increased resistance to its ability to
force the liquid through the pipe.

Air relief valves at high points may be necessary, depending on total system head, flow velocity and
the particular profile. The engineer should consult Environment One in cases where trapped air is
considered a potential problem.

Cleanout and flushing stations should be incorporated into the pipe layout. In general, cleanouts
should be installed at the terminal end of each main, every 1,000 to 1,500 feet on straight runs of
pipe, and whenever two or more mains come together and feed into another main.

A lateral assembly consisting of a ball and check valve are required to be installed on each
individual grinder pump station discharge pipe. This is to allow for isolation of individual discharges
from the rest of the system to facilitate maintenance as well as prevent any backflow.



Zone Designations

The LPS system illustrated in Figure 3 contains 72 pumps and is divided into 14 individually
numbered zones. Division into zones facilitates final selection of pipe sizes, which are appropriate
in relation to the requirements that flow velocity in the system is adequate and that both static and
dynamic head losses are within design criteria. Assignment of individual zones follows from the
relationship between the accumulating total number of pumps in a system to the predicted number
that will periodically operate simultaneously (Table 3).

Table 3 was initially developed after careful analysis of more than 58,000 pump events in a 307-day
period during the Albany project. It was extended for larger systems by application of probability
theory. The validity of this table has since been confirmed by actual operating experience with
thousands of large and small LPS systems during a more than 50 year period.

Using Figure 3, the actual exercise of assigning zones is largely mechanical. The single pump
farthest from the discharge point in any main or lateral constitutes a zone. This and downstream
pumps along the main are accumulated until their aggregate number is sufficient to increase
the number of pumps in simultaneous operations by one, i.e., until the predicted maximum flow
increases by 11 gpm.

Figure 3 shows that zones 1, 2 and 3 end when the number of pumps connected total 3, 6 and 9,
and the number of pumps in daily simultaneous operation are 2, 3 and 4, respectively.

Any place where two or more sections of main join, or where the outfall is reached, also determines
the end of a zone. This design rule takes precedence over the procedure stated above, as seen in
zones 6, 8, 9, 12, and 14.
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Figure 3

elone

PROPOSED LPS

(#)  E/ONE ZONE NUMBER (TYP.)
p  E/ONE ZONE DIVIDER/FLOW DIRECTION (TYP.)
O  EJONE GRINDER PUMP STATION (TYP.)

P

BIG HARBOR

P (:) Q : ) ‘ TO DISCHARGE POINT
° e \ (ZONE 14 APPROX. 2,200 FT)

A
NORTH BAY

V¢

SHORT ISLAND SOUND

LPS SYSTEM LAYOUT DIAGRAM
ILLUSTRATED EXAMPLE

14

39



Completion of Pipe
Schedule and Zone

Analysis

The data recorded on the System Flow Diagram
(Figure 3) is then transferred to Table 4.

Table 4 Column No. Designation
1 Zone Number
2 Connects to Zone
3 Number of Pumps in
Zone
4 Accumulated Pumps in
Zone
11 Length of Main this
Zone in Feet

Column 4 is completed by referring to Table

3, where the maximum number of pumps in
simultaneous operation is given as a function of
the number of pumps upstream from the end of
the particular zone. The output of each zone will
vary slightly with head requirements, but under
typical conditions, the flow is approximately

11 gpm. Calculate the maximum anticipated
flow for each zone by multiplying the number

of simultaneous operations in Column 7 by 11
gpm and record the results in Column 8.

To complete columns 9, 10, 12 and 13, refer to
Flow Velocity and Friction Head Loss table for
the type of pipe selected — in this case, Table
5 for SDR-21. It will be seen that the engineer
will frequently be presented with more than one
option when selecting pipe size. Sometimes

a compromise in pipe size will be required to
meet present needs as well as planned future
development. As a general rule, pipe sizes
should be selected to minimize friction losses
while keeping velocity near or above 2 feet per
second.

For example, Zone 1 has a maximum of two
pumps running (Column 7). Table 5 offers a
choice of 1.25-inch, 1.5-inch or 2-inch pipe. 1.5-
inch pipe is selected since flow velocity equals
3.04 ft/sec and friction loss equals 2.15 ft/100
ft. Since the zone is 205 feet in length (Column
11), the total friction loss (Column 13) is:

15

Table 3
MAXIMUM NUMBER OF GRINDER PUMP
CORES OPERATING DAILY

Number of Grinder Maximum Daily
Pump Cores Number of Grinder
Connected Pump Cores Operating
Simultaneously

1 1
2-3 2
4-9 3
10-18 4
19-30 5
31-50 6
51-80 7
81-113 8
114-146 9
147-179 10
180-212 11
213-245 12
246-278 13
279-311 14
312-344 15
345-377 16
378-410 17
411-443 18
444-476 19
477-509 20
510-542 21
543-575 22
576-608 23
609-641 24
642674 25
675-707 26
708-740 27
741773 28
774-806 29
807-839 30
840-872 31
873-905 32
906-938 33
939-971 34
972-1,004 35
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HF = (2.15 ft/100 ft)(205 ft) = 4.41 ft

For Zone 14, with 72 upstream pumps, it is seen that a maximum of seven pumps can be running
simultaneously. Table 5 provides options of:

3-inch pipe: V = 3.14 ft/sec; HF = 1.12 ft/100 ft
or
4-inch pipe: V = 1.90 ft/sec; HF = 0.33 ft/100 ft

The smaller-diameter 3-inch pipe is selected because of the increased velocities, especially with the
TDH below 185 feet. A choice of 3-inch pipe would lead to a friction loss in this zone of:

HF = (1.12 f/100 ft) (2200 ft) = 24.75 ft

Accumulated friction loss (Column 14) for each zone is next determined by adding the friction loss
for each zone from the system outfall (Zone 14) to the zone in question. Thus, from Figure 3 it is
seen that the accumulated friction loss for Zone 1 is:

Zone Number Friction Loss (ft)
14 24.75

2 2.70

5.85

8.46

4.83

16.56

5.86

4.41

73.41 ft = Accumulated friction loss, Zone 1

-_—

= N W o o ©

The same summation is completed for each zone.

To complete the hydraulic analysis, refer to the drawing contours and record in Column 15 the
maximum line elevation between the point of discharge and the zone under consideration. In
Column 16, record the elevation of the lowest pump in the zone. Subtract the values in Column

16 from those in Column 15 and record only positive elevation differentials in Column 17. Add the
values in Column 14 to those in Column 17 and record the total in Column 18 to show the maximum
combination of friction and static head a pump will experience at any given point in the system.
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Review

The accumulated data in Table 4 should finally be reviewed for conformity with the criteria of flow
velocity of at least 2.0 ft/s (0.6 m/s) once per day and total design head loss less than 185 feet (56
meters).

Data should be reviewed to determine whether system improvements could result from construction
modifications. As an example, deeper burial of pipe in one or two critical high-elevation zones might
bring the entire system into compliance with design criteria. Environment One should be consulted
in marginal cases and/or concerning:

+ Odor control issues

* Frost protection issues

* Excessive static head conditions

» Excessive total dynamic head conditions
* Unusual applications

18
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Table 5
SDR 21 PVC PIPE
Flow Velocity and Friction Head Loss vs Pumps in Simultaneous Operation (C = 150)

11/4in. (1 1/2in. 2in. 2 1/2 in. 3in. 4 in. 5in. 6in. 8in.
N VI H |V |H |V |H |V |H|V|[H|[V]|H]|V]|H |V | H|[V/|[H|[N
1 [199]11.15(1.52]0.60 1
2 13.99(4.163.04|2.15(1.95]0.73 2
3 |5.9818.82|4.56(4.56]|2.92(1.54]|1.99]0.61 3
4 |7.97(15.02|/6.08|7.77|3.89|2.63|2.66|1.04|1.79]0.40 4
5 4.8713.9713.32|1.57|2.24]0.60 5
6 5.8415.5713.99(2.20]2.69|0.85 6
7 6.81(7.41]14.65(2.93]13.14(1.1211.90(0.33 7
8 5.3213.75]13.59(1.4412.17 | 0.42 8
9 5.9814.66]14.04(1.79]|2.44|0.53 9
10 6.645.67]14.49(12.18]|2.71|0.64 10
1 4.9312.60]2.98|0.76 | 1.95(0.27 11
12 5.3813.05]13.25(0.90]|2.13|0.32 12
13 5.8313.54]13.52(1.04]2.31|0.37 13
14 6.2814.06]3.80(1.19]12.48|0.43 14
15 4.07(1.36]|2.66|0.48]| 1.88]0.21 15
16 4.34(1.5312.84|0.55|2.00]0.23 16
17 461(1.7113.02|0.61|2.13]0.26 17
18 4.88(1.9013.19|0.682.25]0.29 18
19 5.1512.10]3.37(0.75] 2.38 | 0.32 19
20 5.4212.31]13.55(0.82]2.500.35 20
21 5.69(2.53]13.73(0.90]|2.63|0.39 21
22 5.96(2.76]13.90(0.98]|2.75|0.42 22
23 6.2412.99]14.08(1.07|2.88|0.46 23
24 4.26(1.1613.00 | 0.49 24
25 4.4411.25]13.13(0.53 25
26 4.61(1.3413.25(0.57 26
27 479(1.4413.38]10.61(11.99]0.17| 27
28 497(1.5413.50|0.66|2.07]|0.18| 28
29 | Head Loss Calculations 5.15|1.64(3.63(0.70[2.14| 0.19| 29
22 From Modified Hazen - Williams Formula ggg :;g g;g g;g gg; gg; gg
32 | Hp= .2083[(%)1'852.%] 5.681.97[4.01]0.84|2.36|0.23| 32
33 5.86(2.08|4.13(0.89]|2.44|0.25| 33
34 | V=.3208¢ 6.03(2.20|4.26|0.94|2.51|0.26 | 34
35 | 4 £ _ rosssectional flow, sq. in. 6.21]2.32(4.38(0.99|2.58|0.28| 35
36 451(1.05|12.66|0.29| 36
37 | C=150 4.63|1.10(2.73[0.30| 37
38 q = flow in gallons per minute 4.76(1.16(2.81]0.32| 38
39 | 4 —1LD. of pipe in inches — 4.88(1.21|2.88|0.34| 39
:2 [average O.D. - (2 x min. wall thickness)] 23113 :g; ggg ggg :2
42 5.26(1.39]3.10(0.39| 42
43 N = Number of pumps operating at 11 gpm 5.38(1.45|3.17(0.40| 43
44 | _ Flow velocity in ft/sec 551(1.52(3.25|0.42| 44
:g Hy = Friction head loss in ft/100 ft of pipe ggg :gg 22(2) gzg :g
47 5.8811.7213.47(0.47 | 47
48 6.0111.78]13.54(0.49| 48
49 6.1311.85]3.62(0.51| 49
50 6.26(1.92(3.69(0.53| 50
19
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Table 6
SCHEDULE 40 PVC PIPE
Flow Velocity and Friction Head Loss vs Pumps in Simultaneous Operation (C = 150)

11/4in.|11/2in.| 2in. |[21/2in.| 3in. 4in. 5in. 6 in. 8in.
N|[{V|H [V |H |V |H|V|H|V|H |V |H|V|H|V|H|[V|H|N
1 [2.36[1.74[1.73]0.82(1.05[0.24 1
2 |4.72|6.28(3.47(2.97|2.10(0.88 [ 1.47[0.37 2
3 |7.08[13.31/5.20|6.29|3.15|1.86 | 2.21|0.79 3
4 6.93 [10.71|4.21(3.18|2.95|1.34| 1.91 | 0.46 4
5 5.264.80[3.68]2.02(2.39]0.70 5
6 6.31]6.73[4.42]2.83]2.87[0.99 6
7 5.16|3.77|3.34|1.31|1.94|0.35 7
8 5.89|4.83(3.82|1.68(2.22|0.45 8
9 6.63|6.01(4.30|2.09(2.49|0.56 9
10 4.78|2.54|2.77]0.68 10
1 5.25(3.03[3.05[0.81[1.94[0.27 1
12 5.73|3.56 | 3.33]0.95|2.12|0.32 12
13 6.21|4.13(3.60|1.10(2.29]0.37 13
14 3.88(1.262.47(0.42 14
15 4.16|1.43|2.65]0.48 15
16 4.44]1.62]2.82[0.54[1.95[0.22 16
17 4.71|1.81|3.00/0.60|2.08|0.25 17
18 4.99|2.01|3.17|0.67|2.20|0.27 18
19 5.27|2.22|3.35|0.74|2.32|0.30 19
20 5.54|2.44[3.53]0.81]2.44]0.33 20
21 5.82[2.67]3.70]0.89]2.56 [ 0.36 21
22 6.10|2.91|3.88|0.97|2.69|0.40 22
23 4.06|1.05|2.81|0.43 23
24 4.23|1.14|2.93|0.47 24
25 4.4111.23]3.05]0.50 25
26 459[1.32(3.17[0.54 26
27 4.76|1.42|3.30|0.58 27
28 4.94|1.52|3.42|0.62|1.98|0.16 | 28
29 5.111.62|3.54|0.66 [2.05[0.17 | 29
30 Head Loss Calculations 5.29[1.72[3.66[0.70(2.12[0.19] 30
31 From Modified Hazen - Williams Formula) 5.47(1.83(3.79(0.7512.1910.20| 31
32 Lssy s 5.64(1.94(3.91(0.79(2.26|0.21| 32
33 HF=.2083[(1—8°) ﬁ} 5.82|2.06|4.03|0.84|2.33|0.22| 33
34 V — 3908.0 6.00(2.17|4.15|0.89|2.40|0.23| 34
35 : A 6.17[2.29[4.27[0.94[2.47]0.25| 35
36 A= dTQ = cross-sectional flow, sq. in. 4.40]10.99(2.54]10.26 | 36
37 C — 150 452(1.04|2.61]0.27| 37
38 . . 464(1.09|2.68|0.29| 38
39 | 9= flowingallons per minute 4.76|1.15|2.75|0.30 | 39
40 d = L.D. of pipe in inches = 4.8811.20/2.82(0.32| 40
4 [average O.D. - (2 x min. wall thickness)] 5.01(1.262.89]|0.33( 41
42 5.13(1.31[2.96|0.35| 42
43 ' 5.25|1.37(3.03|0.36 | 43
44 N = Number of pumps operating at 11 gpm 537]1.4313.110.38| 44
45 V = Flow velocity in ft/sec 5.49(1.49(3.18]10.39| 45
46 Hy = Friction head loss in ft /100 ft of pipe 5.62(1.56|3.2510.41| 46
47 5.74(1.62|3.32|0.43| 47
48 5.861.68 3.39|0.44| 48
49 5.981.75(3.46|0.46 | 49
50 6.11/1.81/3.53[0.48 50
20
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Flow Velocity and Friction Head Loss vs Pumps in Simultaneous Operation (C = 155)

Table 7
SDR 11 PVC PIPE

11/4in. (1 1/2in. 2in. 3in. 4 in. 5in. 6 in. 8in.
N VIH |V |(H |V |H |V | H |V |H|[V]|H |V /|[H]|V]|H|[N
1 12.4711.84(1.86]0.92 1
2 14.95(6.63|3.72(3.32(2.38|1.12 2
3 |7.4214.04|5.587.03]|3.57(2.37|1.64(0.36 3
4 7.44111.98|4.76 (4.04 |1 2.19| 0.61 4
5 5.95(16.11]12.74(0.92 5
6 7.14(8.563.29(1.30|1.99|0.38 6
7 3.8311.72]12.32|0.51 7
8 4.38(2.2112.65(0.65 8
9 493]2.75(2.9810.81(1.95]|0.29 9
10 5.48(3.34]|3.31(/0.98]|2.17]0.35 10
1 6.03(3.98|3.65(1.17|2.39|0.42 1"
12 3.9811.3812.60(0.49 12
13 4.3111.60(2.82]10.57|1.99|0.24 13
14 46411.83(3.04]10.65|2.14(0.28 14
15 4.9712.08|3.25]10.74]|2.29|0.32 15
16 5.3012.35(3.47(0.84]2.45]10.36 16
17 5.6312.63(3.69(0.94]|2.60(0.40 17
18 5.971292(3.90(1.04]12.75|0.44 18
19 6.3013.23(4.12(1.15]12.900.49 19
20 4.3411.27 | 3.06 | 0.54 20
21 45611.39(3.21]0.59 21
22 4.77(1.5113.36|/0.64|1.98|0.18| 22
23 499(1.6413.52(0.7012.08]|0.19| 23
24 52111.77]13.67(0.7612.17(0.21| 24
25 54211.91]13.82(0.82]2.26|0.23| 25
26 5.64(2.06|3.98(0.88|2.35(0.24| 26
27 5.86(2.2114.13(0.94|2.44(0.26| 27
28 6.0712.3614.28(1.01]12.53(0.28| 28
29 4.4311.08(2.62]10.30| 29
31— Head Loss Calculations A P T
32 From Modified Hazen - Williams Formula 489)1.291289]0.36| 32
33 _ 100 | 1.852 ¢'%2 5.0511.3712.98(0.38| 33
34 He = '2083[( <) d“‘““} 5.20|1.44|3.07|0.40| 34
35 V= .3208% 5.3511.52|3.16|0.42| 35
36 A = 2 — cross-sectional flow sq. in 5.5011.6013.2510.44| 36
37 4 PR 5.6611.69(3.34(0.47| 37
38 C =155 5.81(1.77|3.43|0.49| 38
39 q = flow in gallons per minute 5.9611.86(3.52(0.52| 39
:2 d = 1.D. of pipe in inches = 6.1211.95 23(1) gg; :2
42 [average O.D. - (2 x min. wall thickness)] 3:79 0:59 42
43 3.88(0.62| 43
44 N = Number of pumps operating at 11 gpm 3.9710.65| 44
45 V = Flow velocity in ft/sec 4.0610.67] 45
46 415(10.70| 46
47 Hy = Friction head loss in ft/100 ft of pipe 42410.73| 47
48 4.33]|0.76 | 48
49 44210.79| 49
50 4.51]10.82| 50
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Manufacturer Evaluation List

Service and
Maintenance
Check List

Grinder Pump

Certifications

Required

Features

Motor

Tank

Level Sensing
Control

Motor Controls

General Requirements for Low Pressure Sewer Systems

Local fast-response service and maintenance organization has been
designated

Manufacturers of all equipment specified for the system have supplied all

installation details

Warranties for all equipment specified for the system have been
evaluated

Fast replacement parts availability for all equipment in the system has
been ensured by each equipment manufacturer

User instructions have been supplied to homeowners

Designated for the specific purpose of grinding and pumping domestic
wastewater

Suitable for parallel operation in a system containing thousands of
pumps connected to a common discharge line

Has a history of reliable operation

Compatible with existing power sources and provides economical
operation

Simple to service and troubleshoot, easily accessible for removal of
grinder pump core; designed with simple wiring and controls; easily
disassembled and reassembled

Warranty covering parts and labor for a reasonable length of time
Supported by a thoroughly detailed installation manual, service manual
and facilities for service training

Canadian Standards Association
Underwriters Laboratories, Inc.

National Sanitation Foundation
Non-clogging pump

Non-jamming grinder

Anti-siphon valve integral with grinder pump

All valves of non-clogging design: integral check valve, anti-siphon valve

and redundant check valve

High-level warning alarm

Low rpm (1,725)

Overload protection, built-in, automatic reset
High torque, low starting current

Self scouring

Completely sealed

Non-corroding material

Non-fouling type

No moving parts in contact with sewage
Completely protected

Simple to service or replace

UL-listed alarm panel
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AGENDA REQUEST
GENERAL DISCUSSION ITEM

Subject:

Status of Lead Survey - Finance and Town Council meeting vote results.

Background:
(type text here)

Department Comment/Recommendation:
(type text here)
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STANDARD AGREEMENT FOR PROFESSIONAL SERVICES Page 1 of 16

Water/Wastewater Study Phase Services

Between Town of Ledyard and Arcadis U.S., Inc. Project Number 30313827

This is an Agreement effective as of January , 2026 [“Effective Date”] between Town of Ledyard [“Client”], a
corporation, having its principal place of business at 741 Colonel Ledyard Highway, Ledyard, CT 06339, and Arcadis U.S.,
Inc., [“Arcadis™] a corporation chartered under the laws of the State of Delaware, having its principal place of business at

630 Plaza Drive, Highlands Ranch, Colorado 80129 and an office at 213 Court Street Suite 700, Middletown, CT 06457.

The Client intends to perform the Town of Ledyard [.ead & Copper Rule Compliance [“Project”].
Client engages Arcadis to provide professional engineering services in support of its Project [“Services”].

The location of the Project is the Town of Ledyard [*“Site”’], Connecticut [“State”].

Arcadis’ Services for the Project are described generally as follows: To assist the Town with compliance under the
Lead and Copper Rule Revisions (LCRR), Lead and Copper Rule Improvements (LCRI). The Town of Ledyard is
advancing a program to develop a Lead Service Line Inventory and Lead Service Line Replacement Plan, provide
records review, provide information for updates to public facing inventory, and assist with materials and outreach
to customers on lead in drinking water.

In consideration of the mutual promises herein, Client and Arcadis agree that the terms and conditions of this Agreement
are the following:

1 BASIC SERVICES

1.1  Scope. Arcadis shall provide the Basic Services described in Schedule A. Arcadis intends to perform the scope of services/work
contemplated herein and in the contract documents through a combination of its own employees and employees of its affiliates,
and the use of such affiliate labor shall not be deemed a subcontract for purposes of this Agreement. Arcadis’ obligations under
this Agreement are solely for the benefit of Client and no other party is intended to benefit or have rights hereunder.

1.2 Standard of Care. Arcadis shall perform the Services under this Agreement at the level customary for competent and prudent
engineers performing such services at the time and place where the Services are provided [“Standard of Care”]. These Services
will be provided by licensed engineers and other professionals and individuals skilled in other technical disciplines, as appropriate.

1.3 Instruments of Service. Arcadis is responsible for the professional quality, technical accuracy, timely completion, and the
coordination of all instruments of its Services including designs, drawings, specifications, reports [“Service Instruments”] and
other services provided under this Agreement.

1.4 Indemnification. Arcadis agrees to indemnify and hold Client harmless from all losses and damages resulting from Arcadis’
failure to meet the Standard of Care.

1.5 Subcontractors. Any subcontractors and outside associates or consultants to be engaged by Arcadis under this Agreement are
limited to those identified in Schedules A and B, or as Client specifically approves during the performance of this Agreement.

2 ADDITIONAL SERVICES
2.1 Scope. Arcadis will provide the Additional Services described in Schedule B when authorized in writing by Client.

2.2 Excluded Services. Client acknowledges the Services provided by Arcadis hereunder do not and shall not include: (1) serving as
a “municipal advisor” for purposes of the registration requirements of Section 975 of the Dodd-Frank Wall Street Reform and
Consumer Protection Act (2010) or the municipal advisor registration rules issued by the Securities and Exchange Commission;
(2) advising Client, or any municipal entity or other person or entity, regarding municipal financial products or the issuance of
municipal securities, including advice with respect to the structure, timing, terms, or other similar matters concerning such
products or issuances; (3) the practice of law or other legal services; (4) nor any form of professional accounting or insurance
advisory services.

3 SECTION 3 -- CLIENT'S RESPONSIBILITIES

Unless stated otherwise in Section 8, Client shall do the following in a timely manner:

3.1 Client's Representative. Designate a representative having authority to give instructions, receive information, define Client's
policies, and make decisions with respect to the Services.
December 2014 CLIENT CONTRACT Ledyard Study Phase Services
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Between Town of Ledyard and Arcadis U.S., Inc. Project Number 30313827

3.2 Services Criteria. Provide all criteria and information as to Client's requirements for the Services, including objectives, concepts,
constraints, and performance requirements, and any budgetary limitations.

3.3 Data. Give Arcadis all available information, including previous reports and any other data in the possession of Client relative
to the Services. These data may include (1) data prepared by others, including borings, subsurface explorations, hydrographic
surveys, and laboratory tests and inspections of samples, materials and equipment, (2) appropriate professional interpretations of
such data, (3) environmental assessments and impact statements, (4) property, boundary, easement, right-of-way, topographic and
utility surveys, (5) property descriptions, zoning, deed and other land use restrictions, and (6) other necessary special data or
consultations. Arcadis may rely on the accuracy and completeness of the supplied data.

3.4 Access. Arrange for Arcadis to enter upon public and private property as necessary.

3.5 Review. Examine the Service Instruments and obtain the advice of attorneys, insurance counselors or other consultants as Client
thinks appropriate. Render written decisions concerning the Service Instruments within a reasonable time. Client expressly
acknowledges and agrees that the Services provided do not and shall not include: (1) serving as a “municipal advisor” for purposes
of the registration requirements of Section 975 of the Dodd-Frank Wall Street Reform and Consumer Protection Act (2010) or
the municipal advisor registration rules issued by the Securities and Exchange Commission; (2) advising Client, or any municipal
entity or other person or entity, regarding municipal financial products or the issuance of municipal securities, including advice
with respect to the structure, timing, terms, or other similar matters concerning such products or issuances; (3) the practice of law
or other legal services, nor any form of insurance advisory services.

3.6 Expert Advice. Provide legal, accounting, insurance or other necessary advisory services for the Services. Client expressly
acknowledges and agrees that the Services provided do not and shall not include the practice of law or other legal services, nor
any form of professional accounting or insurance advisory services.

3.7 Permits. Furnish approvals and permits from governmental authorities or other entities having jurisdiction over the Services and
approvals from others as may be necessary for the timely completion of the Services.

3.8 Services Developments. Give prompt written notice to Arcadis whenever Client observes or otherwise becomes aware of any
development that affects the scope or timing of Arcadis’ services.

4 PERIODS OF SERVICE

4.1 Time of Performance. Sections 4 and 5 anticipate the orderly and continuous progress of the Services. The time of performance
contemplated is the period which should reasonably be required for the completion of the Services.

4.2 Delays. If Schedule A specifies periods of time for performance of services or specific dates by which services are to be completed
and if such periods or dates are exceeded through no fault of Arcadis, the compensation specified under Section 5 shall be subject
to equitable adjustment.

4.3 Start of Performance. Arcadis will start the Basic Services upon authorization by Client. Unless otherwise stated in this
Agreement, signing of this Agreement by both Client and Arcadis will constitute such authorization. If Client elects to authorize
Arcadis to proceed before signing this Agreement, Arcadis shall be paid as if the services had been performed after both parties
signed the Agreement.

4.4 Completion of Performance. For the purposes of final payment under Section 5, completion of Arcadis’ services will occur
upon delivery of the final report as specified in Schedule A or B, as appropriate.

4.5 Force Majeure. If a force, event, or circumstance beyond Arcadis’ control interrupts or delays Arcadis’ performance, the time
of performance of the Basic or Additional Services shall be equitably adjusted.

5 COMPENSATION

5.1 Basic Services. Client shall pay Arcadis the Amount stated in invoices issued in accordance with Schedule C [Pricing Schedule]
for actual work performed and Reimbursable Expenses incurred during the period covered by the invoice. Arcadis shall be entitled
to invoice for affiliate labor in the same manner as it invoices its own employees. Invoices are due and payable within 30 days
after receipt by Client. Client’s payments shall be in the form and shall be sent to the Arcadis address as described in the invoices.

5.2 Additional Services. Client shall pay Arcadis for Additional Services actually performed pursuant to Client's authorization and
invoiced in accordance with the Pricing Schedule.

5.3 Litigation Services. If Client requires Arcadis’ services either as a witness in, or support of, litigation or other dispute resolution
procedures between Client and a third party, Arcadis will provide such services in accordance with a Pricing Schedule for litigation
services. In addition, Client will promptly reimburse Arcadis for its reasonable fees and expenses (including without limitation
attorney’s fees and other legal costs incurred by Arcadis in response to a subpoena, or request for the production of documents,
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for any appearance at a deposition, trial or other legal proceeding) — provided Arcadis is not a named party to such legal
proceeding.

5.4 Delay or Termination.

5.4.1  IfClient delays the performance of, or payment for, services under this Agreement for more than 3 months for a reason(s) other
than Arcadis’ fault, Arcadis may suspend performance until it receives payment in full for services rendered and expenses
incurred to the date of suspension.

5.4.2  If Client terminates this Agreement prior to completion of the Basic Services, Arcadis shall be paid in full for services rendered
and expenses incurred to the date of termination, including reasonable demobilization and termination expenses.

5.5 Disputed Amounts. Notwithstanding the provisions of Section 7, if Client disputes an item(s) or amount(s) contained in an
invoice, Client agrees to pay the balance of the undisputed invoiced amounts to Arcadis in accordance with Schedule C.

5.6 Collection. Any reasonable attorneys' fees or other reasonable costs incurred by Arcadis in collection of delinquent amounts shall
be paid by Client.

6 OPINIONS OF CONSTRUCTION COST

6.1 Construction Cost. If the Service Instruments includes an estimate of the cost of constructing a facility [ Construction Cost],
that cost includes the total cost to Client of those portions of the Project described in the Service Instruments. Construction Cost
will not include Arcadis’ compensation and expenses, the cost of land, rights of way, or compensation for properties. Construction
Cost will also not include Client's legal, accounting, or insurance counseling services, or interest and financing charges incurred
in connection with the Project, or the cost of services to be provided by others under paragraph 3.6 unless otherwise specified in
Schedule A.

6.2 Opinions of Cost. Arcadis’ opinion of probable Construction Cost is made on the basis of Arcadis’ experience and qualifications
and represents Arcadis’ judgment as an experienced and qualified professional engineering firm, familiar with the construction
industry. Arcadis does not guarantee that proposals, bids or actual Project cost will not vary from Arcadis’ opinions of probable
Construction Cost.

7 GENERAL CONSIDERATIONS

7.1 Changes. By written notice at any time, Client may change the Basic Services, provided such changes are within the general
scope of the services contemplated by this Agreement. In such event, an equitable adjustment both in the compensation for and
time of performance of the Agreement shall be made in writing prior to Arcadis’ performing the changed services.

7.2  Confidentiality. Arcadis will hold secret and confidential all information designated by Client as confidential [ Confidential
Information]. Arcadis will not reveal Confidential Information to a third party unless:

7.2.1  Client consents in writing;

7.2.2  the information is or becomes part of the public domain;

7.2.3  Arcadis lawfully possessed the information before receipt from Client;

7.2.4  applicable law, regulation, court order or an agency of competent jurisdiction requires its disclosure; or

7.2.5  failure to disclose the information would pose an imminent and substantial threat to human health or the environment.

7.3 Professional Service. The Service Instruments furnished under this Agreement are the tangible results of Arcadis’ professional
services for the Services and Arcadis shall have the right to use or reuse and retain the copyright of the Service Instruments for
its purposes and at its sole risk, without liability to Client.

7.3.1  Reuse. Arcadis does not represent the Service Instruments to be suitable for reuse by Client or others for extensions of the
Services or on any other project. Any reuse without written verification or adaptation by Arcadis for the specific purpose
intended is at Client's sole risk, without liability to ARCADIS. Any such verification or adaptation will entitle Arcadis to
compensation at rates to be agreed on by Client and ARCADIS.

7.3.2  CADD. Arcadis may provide information related to the Service Instruments in computer-assisted design and drafting format
[CADD] to Client. CADD is derived in part from computer software for which Arcadis is licensed. These licenses are not
transferable. Any unlicensed reuse of CADD may subject the user to liabilities to the software licensor.

7.3.3  Electronic Media. Either party to this Agreement may rely on the data or information set forth on paper (also known as “hard
copies”) that the party receives from the sending party by mail, hand delivery, or facsimile as items the sending party intended
to send. Data or information send in electronic media format by one party to the other party are furnished only for the
convenience of the receiving party and shall not be relied upon by the receiving party. If there is a discrepancy between the
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data received in electronic media format and the hard copies, the hard copies govern. Any conclusion or information obtained
or derived from the data in electronic media format shall be at the user’s sole risk. When transferring documents in electronic
media format, the sending party makes no representations as to the long term compatibility, usability, or readability of such
documents resulting from the use of software, application packages, operating systems or computer hardware differing from
those used by the document’s creator.

7.4 Insurance. Arcadis will maintain insurance against the following risks during the term of the Agreement:

7.4.1  workers compensation in statutory amounts and employer's liability for Arcadis’ employees' Services-related injuries or
disease;

7.4.2  general liability and automobile liability each in the amount of $1,000,000 for personal injury or property damage to third
parties which arises from Arcadis’ performance under this Agreement; and

7.4.3  professional liability in the amount of $1,000,000 for legal obligations arising out of Arcadis’ failure to meet the Standard of
Care.

7.5 Interpretation. This Agreement shall be interpreted in accordance with the laws of the State.

7.6  Successors. This Agreement is binding on the successors and assigns of Client and ARCADIS. The Agreement may not be
assigned in whole or in part to any third parties without the written consent of both Client and ARCADIS.

7.7 Independent Contractor. Arcadis represents that it is an independent contractor and is not an employee of Client.

7.8 Disputes. If any dispute arises out of or relates to this Agreement, or the breach thereof, then in the first instance, representatives
of both parties shall endeavor in good faith to negotiate a settlement of the dispute. If such dispute cannot be settled through
direct discussions by such representatives of the parties, then higher level representatives of both parties shall endeavor in good
faith to negotiate a settlement of such dispute. If such dispute cannot be settled through direct discussion by such higher level
representatives of the parties, then the parties agree to submit the matter to mediation before having recourse to a judicial forum.
No written or oral representation made during the course of any settlement negotiations or mediation shall be deemed a party
admission.

7.9 Notices. Written notices may be delivered in person or by certified mail, by facsimile, or by courier. Such notices shall be
effective upon the date of receipt by the party. Notices shall be delivered or sent to the designated representative of the other
party at the address given on the cover page of this Agreement. An address may only be changed by written notice.

7.10 Applicable Law. Arcadis and Client shall comply with all applicable federal, state and local laws, regulations or orders issued
under such laws prohibiting any form of kickback, bribery or corrupt practices as defined in the Anti-Kickback Act of 1986, the
Foreign Corrupt Practices Act and all other applicable federal, state, local laws, regulations or orders issued under such laws
regarding kickbacks, bribery or corrupt practices. If applicable to this Agreement, Arcadis will comply with the requirements of:

7.10.1 the Equal Employment Opportunity clause in Section 202 of Executive Order 11246, as amended,
7.10.2  Utilization of Small and Disadvantaged Business Concerns (Public Law 95-507), and
7.10.3  all other federal, state and local laws and regulations or orders issued under such laws.

7.11 Entire Agreement. This Agreement, including any schedules, attachments and referenced documents, is the entire agreement
between Client and the ARCADIS. Any prior or contemporaneous agreements, promises, negotiations or representations not
expressly stated herein are of no force and effect. Any changes to this Agreement shall be in writing and signed by Client and
ARCADIS.

7.12 Waivers and Severability. A waiver or breach of any term, condition, or covenant by a party shall not constitute a waiver or
breach of any other term, condition or covenant. If any court of competent jurisdiction declares a provision of this Agreement
invalid, illegal, or otherwise unenforceable, the remaining provisions of the Agreement shall remain in full force and effect.

7.13 Effective Date. Unless stated otherwise in Schedule A, this Agreement is effective on the date shown on the cover page.

8 SPECIAL PROVISIONS, EXHIBITS and SCHEDULES

8.1 Special Provisions. This Agreement is subject to the following special provisions:

8.2 Schedules. The following Schedules are attached to and made a part of this Agreement:
8.2.1 Schedule A "Scope of Basic Engineering Services and Related Matters"

8.2.2  Schedule B "Additional or Optional Engineering Services"
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8.2.3  Schedule C "Pricing Schedule"

Execution Authority. This Agreement is a valid and authorized undertaking of Client and ARCADIS. The representatives of Client
and Arcadis who have signed below have been authorized to do so.

IN WITNESS WHEREOF, the parties hereto have made and executed this Agreement as of the day and year shown on the
cover page.

CLIENT ARCADIS U.S, INC.
Date Date
By By
Ed Lynch Jennifer Kelly Lachmayr, PE, BCEE
Title Chairman Ledyard WPCA Title Senior Vice President
Address for Giving Notices: Address for Giving Notices:
December 2014 CLIENT CONTRACT Ledyard Study Phase Services
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Schedule A

Scope of Basic Engineering Services and Related Matters
A.l The scope of basic services consists of this page plus the following documents, attached and made part of this
Agreement:
a. Scope of Basic Engineering Services (Page 7)
b. Preliminary Work Schedule (Page 12)

A2 Subcontractors required for activities under this Schedule A will be identified prior to the commencement of such
activities.
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SCOPE OF BASIC ENGINEERING SERVICES

The City has requested professional services to assist with proactively positioning the City and it’s residents to be in
compliance ahead of the new requirements under the LCRR/LCRI. This section outlines specific tasks that need to be
addressed as part of the program. Per this agreement, Arcadis will provide the following services.

Task 1: Program Management
Program Management includes the following:

e General Program Management

e Program Meetings

e Program Controls & Reporting

¢ Funding Management & Applications

e Coordination Meetings with Groton Utilities
e CT DPH Coordination Meetings

This task is for the overall management of the project. It will include the daily functions of project management
program oversight, meetings, and workshops.

Activities:

e Coordination of public outreach efforts
e Resource Management

e Management of Sub-Consultants

Project Communication

Deliverables:
e Letters, memoranda, emails, phone calls

Arcadis will initiate the work with a Kickoff Meeting to introduce key Team members to the Town, establish
lines of communication, confirm project objectives, and review the proposed scope and schedule. Arcadis will
use the Project Kickoff Workshop as a time to establish clear expectations for the project, while also providing an
open forum for Town staff to provide input on the project goals, objectives, concerns, and questions. Given the
critical timelines in the schedule, immediately after receiving the notice-to-proceed, we will schedule the kickoff
meeting. Following the kickoff, team program meetings will take place as needed with Arcadis staff. Points of
discussion will include:
e Program costs
e Program schedule
e Document control
e Program status reports shall be prepared and submitted to the Town, along with the monthly invoices.The reports shall
include the following:

o A summary of services completed since the previous report.

o The current program schedule and budget status

o Program issues and potential change logs

o Milestones and/or deliverables scheduled.

Activities:
o (8) Progress/working meetings with the Town.
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Deliverables:
e Status report and summary of action items

This task focuses on assisting the Town of Ledyard in securing project funding and submitting monthly
invoices. Under this task, Arcadis will complete required deliverables and documentation for state funding
eligibility. Arcadis will also continue to track alternative funding sources and/or ways to administer or structure
the LCR compliance program to benefit both the Town and its customers. Monthly invoices shall be prepared

and submitted to the Town in an approved format. Invoices will include the following:
e Total contract amount

o Detailed charges for the current invoicing period

e Total charges to date

e Previous billings

e Current amount remaining

e Total amount due

Arcadis shall be responsible for the management of any Subconsultant needed for program work.
Activities:

e Reviewing and summarizing available funding sources

e Reviewing eligibility requirements for various components of the program inventory development
e Help the Town of Ledyard complete the necessary applications for submittal

e Monthly invoicing

e Updating the project schedule

e Monitoring overall project budget

Deliverables:
e LCR strategy recommendations

e SRF application to State (1)

e Monthly Invoices

e Project Schedule Updates (monthly)

e Budget Forecasting (monthly)

e Signed Subconsultant Agreements (as needed)

Team meetings with members of the Groton Ultilities Lead Service Line Inventory team will be held quarterly to
coordinate efforts and findings. Arcadis continues to effectively support Groton Utilities with lead and copper
rule compliance. As a result of the Town’s relationship with Groton Ultilities, Arcadis encourages sharing
successful strategies between both systems.

Arcadis will meet with CT Department of Public Health and the Town to review LSL Inventory with tegoal of
obtaining approval and maximized funding. We have assumed that up to two (2) coordination meetings/phone
calls may be required for this task.

Deliverables:

e Prepared agendas and slide decks for meetings (6 total meetings - 4 with Groton, 2 with DPH)

o  Workshop & Meeting Action Items summaries
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Task 2: Review of Existing Information
Review of Existing Information Tasks include the following:
e Records Review

e Records Scanning

The Arcadis team will review available data and inventory, including assumptions, to establish a documented common
understanding of all available data sources and how those records were or were not used to develop the existing inventory.
Step 1 will begin with a review of existing information:
e Available records/information
o Current inventory as submitted to CT DPH October 24, 2024
Historical records
Work order forms
1,320 existing tap/service cards
Permits for new services

O O O O

Publicly available information (i.e., tax records for home age, plumbing codes or ordinances)
o As built drawings of water system improvements
e Current data sources for LSL inventory
o Format: Scanned versus digital information, GIS compatible, availability of unique premise identification
number, etc.
o Documented data fields: service line material, year installed, service size, location.
o Assumptions: Understanding which assumptions, if any, have been applied to current inventory
o Workflows: General procedure for collecting information and scanning and storing in central database.
e Ongoing practices to verify unknown materials:
o Identification of the material on utility-portion as part of capital improvement projects or other
maintenance program work
o Identification of the material on customer portion as part of any in-home water quality investigations,
meter replacements, or proactive in-home identification
Customer self-identification/feedback
Development of self-reporting portal

Arcadis will capture data related to updating the lead service line inventory, review the existing data related to customers,
and review existing inventory data, as well as GIS data if available. Missing records will be scanned to be stored for future use. It is
assumed that Arcadis will scan up to 2,000 existing documents. Arcadis proposes a discovery workshop during the kickoff with the
Town’s (or Groton Utilities) GIS team and IT team to understand their existing infrastructure and setup a data
management plan. The focus of this task will be to develop a data collection and management plan in accordance with the
Town’s needs for the duration of the program.

Activities:

e Coordinate with Town’s (and perhaps Groton Utilities) IT and GIS Team.

e  Obtain and scan the Town of Ledyard’s record drawings/ system as-builts and tap/service cards

Task 3: Inventory Update

Inventory Update Tasks include the following:
e Review and Update Public Facing Inventory

Arcadis will work to reduce the number of unknown service line materials in the inventory for DPH

submission. Currently there are 1,200 unknown service line materials in the inventory. Arcadis will work with
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the Town and Groton Utilities to assist in the support and update of the public facing inventory map to be

shared on Groton Utilities existing ArcGIS public facing platform. This will provide the public with updated

inventory and replacement data throughout the duration of the project. Arcadis will work toward improving

inventory knowledge on the customer and utility side and updating the inventory and public facing inventory

map for future submission to CT DPH.

Deliverables:

e Develop methods for tracking and updating materials including the use of ArcGIS Field Maps

e  Assist the Town with updating a Public-facing LSL Inventory map for the Town to share on Groton Utilities’ existing
public-facing GIS platform

e Two coordination meetings with Groton Utilities on information inventory updates and updates to the public facing
map.

Task 4: Non-Lead Certification Plan
Currently we are anticipating that the records review will show documentation of service line materials on both
sides of the service line (utility and customer sides) and that it will show all non-lead materials used in the

construction of the water system. We will develop an action plan to get to non-lead certification status by
October 2027.

We do anticipate that the CT DPH will issue regulations related to LCR in the first or second quarter of 2026.
We will review the new regulations and provide a formal comment letter for Ledyard to submit to the State as
appropriate.

Step 2 of Non-Lead Certification will require field verification of the records. We have not included the work
for verification as we prefer the state to confirm the requirements. We will continue to discuss this with the
Town as work progresses.

Activities:

e Advise the Town on CT DPH regulations (when published by the State)

e Provide a comment letter on CT DPH regulations for the Town to submit

Deliverables:
e Action Plan to complete Non-Lead Certification (ie including needed steps for verification)

Task 5: Public Education & Outreach Program

Public Education and Outreach Tasks include the following:
e Develop Public Outreach Plan

Execute Public Outreach Plan
e  Community Workshops

e Review and Update Current Website, Information, & Social Media

The communications, outreach and education strategy will play a role in every element of the program. Arcadis will help
organize a public engagement and outreach program to educate and elicit feedback from the Town’s customers and other
stakeholders. Due to the different stakeholders and audiences that are part of each element, different strategies, techniques,
goals and methods will be required.

Arcadis will develop a Public Outreach Plan summarizing objectives, approach, and timelines. The plan will include the
following:
e Developing and updating education and outreach materials

e Communication strategies with the general public

e Providing public access to lead tap monitoring results and project transparency

e A communication program that promotes customer participation

December 2014 CLIENT CONTRACT Ledyard Study Phase Services
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At our regular meetings, Arcadis will conduct public outreach planning with Town staff to share example outreach materials
and lessons learned from other projects, brainstorm ideas, and discuss Town preferences and resources.

Arcadis will work with the Town and community networks to start the communications, outreach, and education programs
tosupport the opportunities for participation.

This phase consists of developing the Public Outreach Plan and materials to be used for public engagement and education.

Activities

e Evaluate current communications Town materials on lead and copper compliance with LCRR.

e Develop customer communication materials to support the LSL compliance program. Communication materials to
include materials for website and other methods approved and/or requested by the Town.

e Prepare and present update at WPCA and other Town meetings

e Provide FAQs about lead and lead service lines for customers. Provide a home owner guide on getting the leadout.

¢ Enhancing the lead in drinking water information on the Town’s website and social media

Deliverables:
e Prepare a Public Outreach Plan

e  Prepare Public Outreach / Education Materials
e Slide deck for up to two (2) public meetings (WPCA, Town)

This phase consists of executing the public outreach plan.

Activities

e Review and update the Public Outreach Plan as necessary

e Prepare and update education and communication materials such as, messaging, website content, fact sheets, brochures,
etc.

e Provide slide deck and attend up to two public meetings

e Provide materials to enhance the lead in drinking water information on the Town’s website

December 2014 CLIENT CONTRACT Ledyard Study Phase Services
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Project Timeline
Arcadis proposes to complete Tasks 1-5 of the project within 9 months of the Notice to Proceed.

We anticipate the following schedule to ensure the Town of Ledyard is able to comply with the November 2027
EPA LCRR/LCRI deadlines.

LEAD AND COPPER RULE REVISIONS AND IMPROVEMENTS A ARCADIS
COMPLIANCE SERVICES
2026
E I & on | EE E1 Ei
Notice To Proceed @ (February 1, 2026)

Task 1: Program Management

General Program Management | I—

Program Meetings B E B E E E [ [
Funding Management B 0
Coordination with Groton . . . .
CT DPH Coordination . .
Task 2: Review Existing Information
Records Review -
Records scanning -
Task 3: Inventory Update I
Task 4: Non-Lead Certification Plan _
Task 5: Public Qutreach and
Education I
1
December 2014 CLIENT CONTRACT Ledyard Study Phase Services

67



STANDARD AGREEMENT FOR PROFESSIONAL SERVICES Page 13 of 16

Water/Wastewater Study Phase Services

Between Town of Ledyard and Arcadis U.S., Inc. Project Number 30313827

Schedule B

Additional or Optional Engineering Services

B.1 The Scope of Additional or Optional Engineering Services consists this of page plus the following documents,
attached and made part of this Agreement:

a. In the event that Additional or Optional Engineering Services are identified and required under this Agreement at a later
time, Client will provide Arcadis written authorization to perform such Services.

December 2014 CLIENT CONTRACT Ledyard Study Phase Services
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Schedule C
Pricing Schedule

C.1 The Pricing Schedule consists of this page plus the following documents, attached and made part of this Agreement:
a. Summary of Charges
a. Person-Hour Budget Overview (Page 15)
b. Arcadis Standard Rate Tables C-1 (Page 16)
C.2 Terms of Payment

C.2.1 Fixed Rates. For Basic Services under Section 1, Client shall pay Arcadis on the basis of standard hourly rates for technical
work actually performed.

The estimated cost of the Consultant's services under Section 1 is $234,200.

December 2014 CLIENT CONTRACT Ledyard Study Phase Services
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Town of Ledyard
Lead and Copper Rule Compliance - High Level Overview LCRR Program Costs CY 2026
Person-Hours Table

Project Number 30313827

Person-Hours Project Costs
Principal Staff Principal Senior .
Task |Description Director Engineer/Architect/C | Engineer/Architect/C | EngineerfArchitect/C | Engineer/Architect/C) Eng'gi‘::ﬁ;:':enuc Total T, _| Other Direct T
onsultant 1 onsultant onsultant 1 onsultant F:::Io':’ otal Labor Costs Cosls otal Costs
Billing Rate $325 5265 $155 35265 $180 $130
Program Meetings & DPH
1 Coordination 50 0 130 0 10 9 269 $58,100 §2,200 $60,300
2 |Review of Existing Information 12 20 B4 10 32 384 542 $80,900 $900 $81.800
Lead Service Line Inventory
3 4 14 56 4 20 100 198 $31,800 ] $31,600
Update
4 |Non Lead Certification Plan 10 24 48 0 18 24 124 $23,600 $0 $23,800
5  |Public Education and Outreach 10 40 80 4 4 52 190 $34,900 $2.,000 $36,800
LABOR HOURS 86 168 398 18 84 569 1323 $229,100 $5,100 $234,200
‘Please Note: Subcontractors and ODCs have a 5% markup.
A ARCADIS 1/ef2026

December 2014
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Arcadis Standard Rates

Below is Arcadis’ Standard Rates Table 2026.

GEC GIS / Data Technician Grade 5 $26

GEC GIS / Data Technician Grade 6 $31

GEC GIS / Data Technician Grade 7 $51

GEC Grade 8 / GEC GIS/Data Technician Grade 8 $81

Document Tech/Intern $103
BIM Modeler 1/ Field Technician III and IV $113
Technician/Project Assistant I $120
BIM Modeler 11 / Field Technician V $123
Technician/ Project Assistant I1 $130
GEC Director / Engineer / Scientist $138
Staff Engineer / Scientist / Architect $159
Project Controller $170
BIM Designer / Field Supervisor $165
Project Engineer / Scientist / Architect $180
Senior Engineer / Scientist / Architect I $190
Senior Engineer / Scientist / Architect II $226
Principal Engineer / Scientist / Architect I $265
Principal Engineer / Scientist / Architect II $295
Engineer / Scientist Director $330

Rates may be adjusted on an annual basis in accordance with the CPI-U index +1%. Rates are the maximum for
each category and the actual rate may be less.

December 2014 CLIENT CONTRACT Ledyard Study Phase Services



A ARCADIS

Ed Lynch Arcadis U.S., Inc.
Chairman 213 Court Street
Water Pollution Control Authority Suite 700

Matthew Bonin, CPA Middletown, CT 06457
Director of Finance United States
Honorable Mayor Allyn Phone: 781-213-4923
Town of Ledyard Fax: 860 346 2853
741 Colonel Ledyard Highway www.arcadis.com

Ledyard, CT 06339

Date: January 8, 2026

Our Ref: 10562343

Subject: Proposal for Engineering Services for Lead and Copper Rule
Compliance

Dear Mr. Lynch, Mr. Bonin, and Mayor Allyn,

Arcadis is excited to partner with the Town on Lead and Copper compliance. Enclosed please find a draft
Engineering Agreement for engineering services related to Lead and Copper Rule (LCRR) Compliance for the
Town of Ledyard. All work included in this contract is expected to be conducted in 2026 in anticipation of the
November 2027 Lead and Copper Rule Improvements (LCRI) compliance dates. The goal of the first phase of
this program is to review the Town’s available records to determine if it is possible to consider the Town of
Ledyard as a “Non-Lead” community ahead of the November 1, 2027 waiver deadline.

This contract includes: program management, review of the Town'’s existing historical information and records, a
comprehensive lead service line inventory update, development of a non-lead action plan , and development and
implementation of a public outreach program. This contract does not include engineering services related to
development and implementation of a school and childcare sampling program, LCRR compliance sampling, or
corrosion control evaluations. It also does not include the work to provide verification of the non-lead status.

Please let us know of any questions regarding the enclosed. | can be reached at 781 213 4923 to discuss. Thank
you for this opportunity.

Sincerely,
Arcadis U.S., Inc.

Jennifer Kelly Lachmayr, PE, BCEE
Senior Vice President

12



Town of Ledyard
January 8, 2026

Email: Jennifer.Lachmayr@arcadis.com
Direct Line: 781.213.4923
Mobile: 781.439.5181

CC. Amy Anderson George

www.arcadis.com
Town of Ledyard LCRR Cover Letter
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Hey Ed,

It looks like $83k of this is verification of the records that GU has
already gone through. Another 36k of this is public outreach — which is
already happening through our mailers and inspection program, as well as
through GU”s website, which made its way to Ledyard’s website as well. 1|
also believe that Ledyard’s unknowns are not what is stated (1200), which
could be driving cost. 1 would yield to @Katherine Blacker on most
updated SL #’s up there though.

My overall take on this: We need to see the Service cards that were found
to determine the work it would take to go through these and update
Ledyard’s inventory. This would be a separate cost of our current
contracts. There would still be costs associated with Basement
Inspections, possible potholing, etc.

One major thing that Arcadis is offering, that GU wouldn’t get involved
in is any of your DWSRF administration and organization.

Our team will look at the records that you are bringing over and get
together internally to discuss resource loading here to see what can be
done, thank you for sending over the Scope so we could review it, we will
be in touch.

Thanks,
Kelsey Odell, PMP

Project Manager | Projects & Planning
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ATCAVE March 4, 2025

Final Lead and Copper
Rule Improvements
(LCRI) Highlights

Cindy Sek
Supervising Environmental Engineer
Rule Implementation Unit
Drinking Water Section
Environmental Health and Drinking Water Branch
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Final LCRI

The LCRI strengthens the LCR and LCRR to protect the
public from lead in drinking water. The following are key
provisions:

1

2

w

N

9]

)
)
)
)
)
)

6

Lower lead action level

Locate existing lead pipes

Replace lead service lines within 10 years
Strengthen tap sampling

Strengthening protections to reduce exposure
Improve communication

Connecticut Public Health
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Final LCRI

- Effective Date: December 30, 2024
* Compliance Date: November 1, 2027

Lead and Copper Rules Compliance Timeline
| >
| |

10/16/2024 November 1, 2027
Final LCRR Final LCRI

Compliance Date

Compliance Date

LCR ——————| < LCR + Final LCRR > LCRI
77
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Action Level (AL)

* No lead trigger level, action level only

* New Lead AL: 0.010 mg/L (10 ppb)
» Copper AL: 1.3 mg/L

» 90t percentile AL exceedance (ALE)
> Notify the public
» Lead: Tier 1 public notification
> Copper: Tier 2 public notification
» Conduct public education (PE) with lead ALE
> Install or adjust corrosion control treatment

Lowered from
l 15 ppb

Connecticut Public Health
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Locate Existing Lead Pipes

» LCRI Baseline service line inventory due November 1, 2027

v Identify gooseneck, pigtail, and connector (Connector) materials
v"Include street address for each service line and connector, if available, in
the publicly accessible inventory

Made inventory, includes connector, publicly accessible

Update inventory by January 30, 2029, and annually thereafter
Notification to customers with lead, GRR, or unknown service lines
within 30 days after completion and after the deadline of each update

» Respond to customer inquiries on incorrect material categorization
within 30 days

|dentify all unknown service lines by the replacement deadline
Validate non-lead service line within 7 years

YV VY

Y VY

Connecticut Public Health
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Service Line Replacement

» Submit service line replacement plan by November 1, 2027

» Required with at least one lead, GRR, or unknown service line
» Plan must be publicly accessible

» 100% mandatory full service line replacement of all lead and/or
galvanized requiring replacement (GRR) service lines under the water
systems control* within 10 years beginning November 1, 2027

0 Atleast 10% cumulative average annual replacement rate
O State sets a shortened deadline for system with lower # of lead and/or
GRR service lines

O System with high proportion of lead service line may be eligible for a
deferred deadline

*Under the LCRI, a service line is “under control” of a system wherever the system
has access (e.g., legal access, physical access) to conduct full service line replacement.

Connecticut Public Health
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Service Line Replacement

» Conduct at least 4 attempts of reasonable effort to solicit
participation/consent in replacement

» Must replace lead connectors under systems control when encountered
during planned or unplanned infrastructure work

» Prohibit partial replacement, except
> Emergency repair
> Infrastructure project that impacts service line not under control of water system

» Must offer to replace customer-owned lead or GRR service line within
45 days after an emergency partial replacement

» Include in Consumer Confidence Report (CCR) a statement about the
inventory and how to access the inventory and replacement plan
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Strengthen Tap Sampling

» 5 sampling site tier for both community and NTNC systems

» All samples collected from highest tier available

» Collect 1st and 5th liter samples from LSL sites (Tier 1 and Tier 2)
> Higher result of the 1st and 5th liter samples use for 90% calculation

» Two outreach attempts at a site to solicit sampling participation
> Document and submit to State the # of refusal and non-responses

> New compliance tap sampling requirement starts in monitoring
period following the LCRI compliance date of November 1, 2027

> Deliver Lead and copper consumer notice within 3 business days
after receiving results

82
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Strengthen Tap Sampling

Lead and Copper Monitoring

» Return to standard monitoring beginning January 1, 2028
> System with lead or GRR service line
> System exceeds lead AL of 0.010 mg/L or copper AL of
1.3 mg/L as of November 1, 2027
> System not meeting any tap or WQP monitoring
requirements as of November 1, 2027

Connecticut Public Health
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Strengthen Tap Sampling

Water Quality Parameters (WQP)

» Medium and Large Systems with CCT
O Conduct regular WQP at entry point and distribution system

» Small and Medium Systems without CCT exceeding lead or copper AL

O Conduct WQP monitoring for 2 consecutive 6-month periods following the
exceedance monitoring period

» State may require additional WQPs and any system with CCT to monitor
> WQP sites must be included in sample site plan

Distribution System and Site Assessment (DSSA)
» Required at site with lead results >10 ppb

> System with CCT, conduct WQP monitoring within 5 days
> Collect sample at the same tap sample site within 30 days
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Lead Testing in Schools and Childcare Facilities

» Schools and childcare facilities that are customers of a CWS

» CWS must collect samples at 20% of elementary schools and 20% of

childcare facilities per year in their service area over a five-year period.

(Not include facilities built or entire plumbing replaced after 1/1/2014 with non-lead SL)
L 5 samples per school at specific locations
U 2 samples per childcare facility at specific locations

» CWS must conduct sampling at secondary schools upon request
during first 5-year testing cycle.

» CWS conduct sampling at all schools and childcares upon request
after the 1st 5-year testing cycle.

» Include a statement about the opportunity for schools and childcare
facilities to be sampled in the Consumer Confidence Report (CCR)
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Reducing Lead Exposure

é Multiple Lead Action Level Exceedance
» 2"d|ead ALE in a rolling 5-year period, submit filter plan to State for
review and approval within 60 days

» Atleast 3 lead ALE in a rolling 5-year period, system must:
> Make available to all consumers pitcher filters or POU devices
» Conduct public outreach

éLead or potential lead SL disturbance or replacement
> Provide pitcher filters or POU devices

86
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Federal LCRI Compliance Timelines

Compliance Date

November 1, 2027 = January 1, 2028 =
Submit to CT DPH: Submit to CT DPH:
QO Baseline Service Line Inventory O Sampling Site Plan
0 Service Line Replacement Plan Q Tap Sampling Protocol
a List.c.)f. School and Childcare Begin LCRI:

Facilities » Compliance Sampling

Begin LCRI: » WQP Monitoring
> Service Line Replacement » Lead Testing in Schools and

> Treatment Technique Req. Childcare Facilities by CWS

87
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Resources

éLcad and Copper Rule Improvements | US EPA
6 EPA: Final LCRI. Fact Sheet: General Information

6EPA: LCRI Questions and Answers
¢ L CRI: Supporting Materials | US EPA

Connecticut Public Health
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https://www.epa.gov/ground-water-and-drinking-water/lead-and-copper-rule-improvements
https://www.epa.gov/system/files/documents/2024-10/final_lcri_fact-sheet_general_public.pdf
https://www.epa.gov/ground-water-and-drinking-water/lcri-questions-and-answers
https://www.epa.gov/dwreginfo/lead-and-copper-rule-improvements-supporting-materials

Questions??

Questions and LCRI submittals:
DPH.LeadandCopper@ct.gov

Submit Public Education, Public Notification to:

DPH.PNCoordinator@ct.gov

Connecticut Public Health
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Federal Register/Vol. 89,

No. 210/ Wednesday, October 30, 2024 /Rules and Regulations

ENVIRONMENTAL PROTECTION
AGENCY

40 CFR Parts 141 and 142

[EPA-HQ-OW—2022-0801; FRL-5423.2-02—
ow]

RIN 2040-AG16
National Primary Drinking Water

Regulations for Lead and Copper:
Improvements (LCRI)

AGENCY: Environmental Protection
Agency (EPA).
ACTION: Final rule.

SUMMARY: In December 2023, the U.S.
Environmental Protection Agency (EPA)
requested comment on the proposed the
Lead and Copper Rule Improvements
(LCRI), which informed the revisions to
the National Primary Drinking Water
Regulation (NPDWR) for lead and
copper. After consideration of public
comment on the LCRI, and consistent
with the provisions set forth under the
Safe Drinking Water Act (SDWA), the
EPA is finalizing revisions to the
NPDWR for lead and copper. In this
rule, the agency is finalizing
requirements for drinking water systems
to replace lead and certain galvanized
service lines. The final rule also
removes the lead trigger level, reduces
the lead action level to 0.010 mg/L, and
strengthens tap sampling procedures to
improve public health protection and
simplify implementation relative to the
2021 Lead and Copper Rule Revisions
(LCRR). Further, this final rule
strengthens corrosion control treatment,
public education and consumer
awareness, requirements for small
systems, and sampling in schools and
child care facilities. The final rule will
significantly reduce the adverse human
health impacts of exposure to toxic lead
in drinking water.

DATES: Effective date: This final rule is
effective on December 30, 2024.

Judicial review: For judicial review
purposes, this final rule is promulgated
as of October 30, 2024.

Compliance dates: The compliance
date for the revisions to 40 CFR part
141, subpart I, is set forth in § 141.80(a).
The compliance date for the revisions to
40 CFR 141.2 and 141.31 is November
1, 2027. The compliance date for the
changes made to 40 CFR part 141,
subpart O, is set forth in § 141.152(a).
The compliance date for the changes to
40 CFR part 141, subpart Q (§ 141.202
and appendices A and B) is November
1, 2027.

ADDRESSES: The EPA has established a
docket for this action under Docket ID
No. EPA-HQ-OW-2022-0801. All

documents in the docket are listed on
the https://www.regulations.gov
website. Although listed in the index,
some information is not publicly
available, e.g., Confidential Business
Information or other information whose
disclosure is restricted by statute.
Certain other material, such as
copyrighted material, is not placed on
the internet and will be publicly
available only in hard copy form.
Publicly available docket materials are
available electronically through https://
www.regulations.gov.

FOR FURTHER INFORMATION CONTACT:
Michael Goldberg, Office of Ground
Water and Drinking Water, Standards
and Risk Management Division (Mail
Code 4607M), Environmental Protection
Agency, 1200 Pennsylvania Ave. NW,
Washington, DC 20460; telephone
number: 202-564—-1379; email address:
LCRI@epa.gov.

SUPPLEMENTARY INFORMATION:

Table of Contents

I. Executive Summary
II. General Information
A. What does the final LCRI require?
B. Does this action apply to me?
C. Dates for Compliance
II. Background
A. Overview of Lead and Lead Exposures
Through Drinking Water
B. Human Health Effects of Lead and
Copper
C. Regulatory History
D. Statutory Authority
E. Anti-backsliding Analysis of LCRI
Relative to LCR and LCRR
F. White House Lead Pipe and Paint Action
Plan and EPA’s Strategy To Reduce Lead
Exposures and Disparities in U.S.
Communities
G. Bipartisan Infrastructure Law and Other
Financial Resources
H. Lead Exposure and Environmental
Justice, Equity, and Federal Civil Rights
IV. Final Revisions to 40 CFR Part 141,
Subpart I, Control of Lead and Copper
A. Regulatory Approach
B. Service Line Replacement
C. Service Line Replacement Plan
D. Service Line Inventory
E. Tap Sampling for Lead and Copper
F. Corrosion Control Treatment
G. Water Quality Parameter Monitoring
H. Distribution System and Site
Assessment
I. Compliance Alternatives for a Lead
Action Level Exceedance for Small
Community Water Systems and Non-
Transient Non-Community Water
Systems
J. Public Education
K. Additional Requirements for Systems
With Multiple Lead Action Level
Exceedances
L. Lead Sampling at Schools and Child
Care Facilities
M. Copper
N. System Reporting and Recordkeeping
Requirements

O. Other Proposed Revisions to 40 CFR

Part 141
V. Rule Implementation and Enforcement

A. General

B. What are the rule compliance dates?

C. State Primacy and Special Primacy
Requirements

D. State Reporting and Recordkeeping
Requirements

VI. Economic Analysis

A. Summary of Public Comments and the
EPA’s Response

B. Affected Entities and Major Data
Sources Used To Develop the Baseline

C. Overview of the Cost-Benefit Model

D. Cost Analysis

E. Benefits Analysis

F. Cost-Benefit Comparison

G. Alternative Regulatory Options
Considered

VII. Statutory and Executive Order Reviews

A. Executive Order 12866 (Regulatory
Planning and Review) and Executive
Order 14094 (Modernizing Regulatory
Review)

B. Paperwork Reduction Act (PRA)

C. Regulatory Flexibility Act (RFA)

D. The Unfunded Mandates Reform Act
(UMRA)

E. Executive Order 13132 (Federalism)

F. Executive Order 13175 (Consultation
and Coordination With Indian Tribal
Governments)

G. Executive Order 13045 (Protection of
Children From Environmental Health
and Safety Risks)

H. Executive Order 13211 (Actions That
Significantly Affect Energy Supply,
Distribution, or Use)

I. National Technology Transfer and
Advancement Act of 1995

J. Executive Order 12898 (Federal Actions
To Address Environmental Justice in
Minority Populations and Low-Income
Populations) and Executive Order 14096
(Revitalizing Our Nation’s Commitment
to Environmental Justice for All)

K. Consultations With the Science
Advisory Board (SAB) and the National
Drinking Water Advisory Council
(NDWAC)

L. Consultation With the Department of
Health and Human Services Under
SDWA Section 1412(d)

M. Congressional Review Act (CRA)

VIIL Severability
IX. References

I. Executive Summary

The United States Environmental
Protection Agency’s (EPA) mission is to
protect human health and the
environment. The EPA is finalizing the
Lead and Copper Rule Improvements
(LCRI) to significantly reduce the risk of
exposure to lead through drinking
water. There is no known safe level of
lead in drinking water. Exposure to
drinking water contaminated with lead
can cause serious human health impacts
including neurodevelopmental
problems in children and heart disease
in adults. Young children and pregnant
people are especially susceptible to the
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impacts of lead exposure. Reducing lead
in drinking water will reduce the risk of
negative neurodevelopmental outcomes
for children as well as reduce a range of
health risks to adults. This final rule
builds on the 2021 Lead and Copper
Rule Revisions (LCRR) and the pre-2021
Lead and Copper Rule (LCR), originally
promulgated in 1991.

The EPA conducted a review of the
2021 LCRR in accordance with
Executive Order 13990 ! and announced
its intention to strengthen the 2021
LCRR with this new rulemaking, the
LCRI, to address key issues and
opportunities identified in the review.
This final LCRI addresses the priorities
the EPA identified in the 2021 LCRR
review, including the equitable
replacement of lead service lines (LSLs)
in the nation, improving identification
of where LSLs are located, and
triggering action in communities most at
risk of lead exposure, and streamlined
and improved implementation of the
rule relative to the 2021 LCRR. This
final LCRI is the culmination of
numerous meaningful consultations
with stakeholders and the public during
the 2021 LCRR review, engagements and
consultations held to support the
development of the LCRI, and public
comments received on the proposed
LCRIL

The LCRI makes important
advancements in protecting children
and adults from the significant and
irreversible health effects of exposure to
lead in drinking water. These
advancements are scientifically based
and incorporate drinking water system
best practices. The final rule strengthens
the lead and copper rule in five focus
areas: (1) achieving lead pipe
replacement within 10 years, (2)
locating legacy lead pipes, (3) improving
tap sampling, (4) lowering the lead
action level, and (5) strengthening
protections to reduce exposure. The
final rule also includes compliance
dates and an updated benefits and costs
analysis. Each of these topics is
summarized below, in sequential order.

Achieving Lead Pipe Replacement
Within 10 Years

This final rule provides a
fundamental shift to a more preventive
approach to lead in drinking water. This
is based on the EPA’s experience in
implementing the lead rule for many
years. Specifically, based on over 30
years of implementing the 1991 LCR,
the EPA has determined that requiring
lead service line replacement (LSLR)

1 Protecting Public Health and the Environment
and Restoring Science to Tackle the Climate Crisis
(86 FR 7037, January 20, 2021).

based on tap sampling and 90th
percentile lead levels alone is
insufficient to protect public health.
LSLs are a source of lead exposure in
drinking water, even when systems are
optimized at or below the lead action
level.

The science is clear that there is no
known safe level of lead in drinking
water, especially for children. Among
other effects, lead exposure can cause
damage to the brain and kidneys and
can interfere with the production of red
blood cells that carry oxygen to all parts
of the body. In children, even low levels
of lead exposure can cause cognitive
health effects like lower intelligence
quotient (IQ) as well as learning and
behavioral problems. In adults, health
effects include elevated risk of heart
disease, high blood pressure, kidney or
nervous system problems, and cancer.

In the LCRI, the EPA is requiring
water systems to replace all lead and
certain galvanized service lines
(specifically, galvanized requiring
replacement (GRR) service lines) under
their control no later than 10 years after
the compliance date. The LCRI
provides, in limited circumstances,
additional time for some systems to
complete systemwide full service line
replacement. Water systems must
replace lead and GRR service lines
under their control regardless of the
lead levels occurring in tap or other
drinking water samples. Replacing lead
and GRR service lines will significantly
reduce lead releases into drinking water.
In addition, while consistently well-
operated and optimized corrosion
control treatment (CCT) is generally
effective at reducing lead to low levels,
elimination of lead and GRR service
lines will result in even greater public
health protection by eliminating a
significant lead exposure source and
will minimize the impacts of CCT
implementation errors that have been
documented over the years.

Historically, lead service lines,? as
well as lead-bearing fixtures and solder,
were commonly used in water
distribution systems as well as in home
plumbing. While replacing LSLs does
not eliminate all lead exposures from
tap water because plumbing systems

2The EPA does not believe that there are lead
water mains in the United States and, if they do
occur, it is extremely rare. The poor structural
integrity of lead pipes that are more than two inches
in diameter means that lead was primarily used in
pipes of smaller diameter such as service lines.
Conversely, the water mains that distribute water
throughout a city or town tend to be six inches or
larger in diameter. The common water main
materials include ductile iron, PVC, asbestos
cement, high-density polyethylene (HDPE), and
concrete steel. The oldest water mains are cast iron
and asbestos cement (Folkman, 2018).

inside homes and buildings (i.e.,
premise plumbing) can also contain lead
components, replacing LSLs removes a
key source of lead in drinking water.
Where present, LSLs represent the
greatest lead exposure source through
drinking water (Sandvig et al., 2008).3
Buildings and homes built before 1986
often have LSLs connecting their
plumbing system to the main water
supply line under the street. These LSLs
can deteriorate or corrode, releasing
lead particles into the drinking water
(Sandvig et al., 2008). Modeling done as
part of the LCRI economic analysis
confirms that LSL presence significantly
contributes to drinking water lead levels
(USEPA, 2024a).

Locating Legacy Lead Pipes

Knowing where lead pipes are located
is critical to replacing them efficiently
and equitably, as well as for informing
consumers (i.e., persons served) so they
can take actions to reduce their
exposure to lead. The LCRI builds upon
the 2021 LCRR’s requirement for water
systems to create an initial inventory, to
regularly update their inventory, and to
identify the material of all service lines
by the mandatory service line
replacement deadline. Under the final
LCRI, all water systems are required to
make their service line inventories
publicly available. Water systems must
use a validation process to ensure the
service line inventory is accurate. Water
systems are also required to track lead
connectors in their inventories and
replace them as they are encountered.

Improving Tap Sampling

The final LCRI makes key changes to
the required protocol for tap sampling
informed by best practices already being
deployed at the local and State level.
Under the LCRI, water systems are
required to collect first- and fifth-liter
tap samples at sites with LSLs and use
the higher of the two values when
determining compliance. This method
will better represent water that has been
stagnant both within the LSL and the
premise plumbing. This will help water
systems better understand the
effectiveness of their CCT.

3 Sandvig et al. (2008) found that LSLs
contributed an average of approximately 50 to 75
percent of the total lead mass measured at the tap,
while premise piping and the faucet contributed
approximately 20 to 35 percent and 1 to 3 percent,
respectively. At sites with no LSL, premise piping
and the faucet contributed a greater percentage of
lead mass to the total lead mass measured at the tap
(approximately 55 percent and 12 percent,
respectively), while main samples ranged from
approximately 3 to 15 percent.
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Lowering the Lead Action Level

The final LCRI lowers the lead action
level from 0.015 mg/L to 0.010 mg/L.
When a water system exceeds the lead
action level, it is required to inform the
public, take actions associated with
CCT, and employ public education
measures to reduce lead exposure. For
example, a system may be required to
install or adjust CCT to reduce lead that
leaches into drinking water. Actions
resulting from a lowered lead action
level will improve public health
benefits because they will require
systems to take actions to reduce lead
exposure sooner. The EPA also
emphasizes the many final rule
requirements that will result in
additional public health benefits
irrespective of systemwide lead levels,
recognizing there is no safe level of lead
in drinking water. For example, the final
rule requires full service line
replacement and public education
provisions independent of a system’s
90th percentile lead level.

Strengthening Protections To Reduce
Exposure

The final LCRI requires water systems
with continually high lead levels to
conduct additional outreach to
consumers and make filters certified to
reduce lead in drinking water available
to all consumers. These additional
actions can reduce consumer exposure
to higher levels of lead in drinking
water while the water system works to
reduce systemwide lead levels (e.g.,
achieving 100 percent replacement of
lead and GRR service lines, installing or
re-optimizing optimal corrosion control
treatment (OCCT)), which may take
years to fully implement.

Benefits and Costs Analysis

As part of its Health Risk Reduction
and Cost Analysis (HRRCA), the EPA
evaluated quantifiable and
nonquantifiable health risk reduction
benefits and costs associated with the
final LCRI. At a two percent discount
rate, the EPA estimates the quantifiable
annual benefits of the final rule will be
$13.49 to $25.14 billion and the
quantifiable annual costs of the rule will
be $1.47 to $1.95 billion in 2022 dollars.
The EPA Administrator confirms the
determination made at proposal that the
quantified and nonquantifiable benefits
of the final LCRI justify the quantified
and nonquantifiable costs.

To evaluate these benefits and costs,
the EPA determined which entities
would be affected by the LCRI,
quantified costs using available data,
and described nonquantifiable costs.
The EPA quantified benefits by

estimating and monetizing avoided
reductions in IQ, cases of attention-
deficit/hyperactivity disorder (ADHD)
in children, lower birth weights in
children, and cases of cardiovascular
disease premature mortality in adults
associated with lead and GRR service
line replacement, CCT installation and
re-optimization, the use of point-of-use
devices as a small system compliance
option, and the temporary use of point-
of-use devices and water filters in
systems with multiple lead action level
exceedances. Prior efforts to quantify
benefits associated with reducing lead
in drinking water have focused on
neurodevelopmental outcomes in
children because of the lifelong impact
on their ability to thrive. The current
benefits assessment also incorporates
recent scientific analyses that allow
better quantification of benefits to adults
associated with reductions in lead
exposure.

There are many additional benefits of
the LCRI that the EPA assessed
qualitatively. For example, the
requirements for water systems to issue
public education (including using
languages of the communities where
systems serve a large proportion of
consumers with limited English
proficiency), to make the inventory of
service line and connector materials
publicly available, and to make the
service line replacement plan publicly
available will promote the public’s
behaviors to reduce their exposure to
lead in drinking water. Health benefits
qualitatively evaluated include reduced
incidence of renal effects, reproductive
and developmental effects (apart from
ADHD), immunological effects,
neurological effects (apart from
children’s IQ), and cancer.

In addition, persons served by
systems required to install or re-
optimize OCCT under the final LCRI
and living in homes with premise
plumbing containing lead will receive
health benefits from reduced lead
exposure that were not quantified in the
analysis of the final rule. Increased use
of CCT resulting from the final LCRI’s
lower lead action level and improved
tap sampling may have a beneficial
secondary effect of reducing copper
levels and avoiding certain negative
health impacts of copper, such as acute
gastrointestinal conditions and health
effects associated with Wilson’s Disease.
Other nonquantifiable co-benefits
associated with the increased use of
corrosion inhibitors resulting from the
LCRI’s lower lead action level and
improved tap sampling include
extending the useful life of plumbing
components and appliances (e.g., water
heaters), reduced plumbing

maintenance costs, reduced treated
water loss from the distribution system
due to leaks, and reduced potential
liability and damages from broken pipes
in buildings.

To support eliminating LSLs, the
Infrastructure Investment and Jobs Act
(Pub. L. 117-58), also referred to as the
Bipartisan Infrastructure Law (BIL),
included $15 billion specifically
appropriated for LSLR projects and
associated activities directly connected
to the identification and replacement of
LSLs. The BIL also included over $11.7
billion for the Drinking Water State
Revolving Fund General Supplemental,
which can also be used for lead service
line replacement as well as other
drinking water projects. The agency
notes the costs cited above do not take
into account this available funding
source. The EPA is also providing
significant technical assistance to
communities through efforts such as the
“Get the Lead Out Initiative”” and “Lead
Service Line Replacement
Accelerators,” which assist efforts to
conduct service line replacement.

Compliance and Public Process

Water systems must comply with the
requirements of the LCRI starting three
years after promulgation of this final
rule. The EPA is requiring water
systems to comply with select
requirements introduced in the 2021
LCRR that the agency did not propose
to change in the LCRI, starting on
October 16, 2024. This includes the
2021 LCRR initial LSL inventory,
notification of service line material, and
associated reporting requirements.
Water systems must also comply with
the Tier 1 public notification (PN)
requirement for a lead action level
exceedance that was introduced under
the 2021 LCRR starting October 16,
2024. Please see section V.B.3 of this
preamble for a full discussion of the
provisions with a compliance date of
October 16, 2024. The final LCRI
otherwise requires water systems to
comply with the pre-2021 LCR (and not
the 2021 LCRR) between October 16,
2024, and the LCRI compliance date so
that water systems can directly
transition from the regulatory scheme of
the LCR to the LCRL

1I. General Information

The final Lead and Copper Rule
Improvements (LCRI) builds upon the
previous lead and copper rules. The
LCRI revises the most recent lead and
copper rule, the 2021 Lead and Copper
Rule Revisions (LCRR), which was
promulgated on January 15, 2021 (86 FR
4198, USEPA, 2021a). Key revisions in
the LCRI address the opportunities for
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improvement identified in the ‘“Review
of the National Primary Drinking Water
Regulation: Lead and Copper Rule
Revisions” (or LCRR review) including
proactively and equitably replacing all
lead service lines (LSLs), strengthening
compliance with tap sampling to better
identify communities most at risk of
elevated lead in drinking water to better
compel actions to reduce health risks,
reducing the complexity of the
regulation, and ensuring that the rule is
more understandable (86 FR 71574,
USEPA, 2021b). The United States
Environmental Protection Agency (EPA)
developed the LCRI considering the
input received in numerous meaningful
consultations and engagements over
several years, including during the
LCRR review and in stakeholder
outreach conducted to inform the
development of the proposed and final
LCRI, along with almost 200,000 public
comments submitted to the docket as
well as oral comments provided to the
EPA during the public hearing held
January 16, 2024, for the proposed LCRI.

A. What does the final LCRI require?

The LCRI requires full service line
replacement of lead and galvanized
requiring replacement (GRR) service
lines under the control of the water
system, regardless of the system’s 90th
percentile lead level. Water systems are
required to complete replacements
within 10 years of the LCRI compliance
date. There is a limited exception for
systems with a high proportion of
service lines requiring replacement:
they are eligible for a deferred deadline
if they meet a specified threshold and
receive State approval. Systems with
deferred deadlines and States must
regularly assess whether they can
complete the replacement at a faster
rate. Water systems must identify all
service lines of unknown composition
(“unknown service lines”’) to replace all
lead and GRR service lines by the
replacement deadline. Systems must
also track lead connectors in their
inventories and replace them whenever
encountered during normal operations.
All water systems with non-lead service
lines in their inventories must validate
the methods used to categorize those
service lines as non-lead with some
exceptions. All water systems with
known or potential lead or GRR service
lines must prepare and make publicly
accessible a service line replacement
plan which can facilitate the equitable
replacement of all lead or GRR service
lines by the replacement deadline.

The final LCRI reduces the lead action
level from 0.015 mg/L to 0.010 mg/L,
which will result in more water systems
installing and re-optimizing optimal
corrosion control treatment (OCCT) and
providing public education to reduce
drinking water lead exposure. Systems
that exceed the lead action level three
or more times in a five-year period must
take additional actions to provide public
education and make filters available.

The rule updates the tap sampling
protocol by requiring systems to collect
a first-liter sample (in addition to the
fifth-liter sample required by the 2021
LCRR) at structures with LSLs and then
use the higher of the first- or fifth-liter
sample values at the LSL sites when
calculating the 90th percentile. The
first- and fifth-liter sample values
represent water that has been stagnant
in premise plumbing (plumbing within
buildings) and within the service line,
respectively, and therefore, more
accurately identify where higher lead
levels might be present compared to
sampling the first liter or the fifth liter
alone. Systems must prioritize sampling
at sites most likely to contain lead and
use this data to calculate the 90th
percentile. The LCRI requires most
systems with lead and GRR service lines
to start (or continue) standard
monitoring. Additionally, any system
with a 90th percentile lead level above
the LCRI lead action level, based on the
system’s results from the most recent
tap monitoring period prior to the
compliance date, will need to start (or
continue) standard monitoring. The EPA
updated the requirements for systems
with insufficient Tier 1 and Tier 2 sites
to meet their minimum required number
of samples to use the highest sample
results from Tiers 1, 2, and the next
highest available tiers (equal to the
minimum required number of samples)
to calculate the 90th percentile. Sample
site tiers are used to prioritize sampling
locations and were first introduced in
the 1991 LCR.

The LCRI requires States to set
optimal water quality parameters
(OWQPs) for medium systems (serving
greater than 10,000 persons and fewer
than or equal to 50,000 persons) that are
required to optimize or re-optimize
corrosion control treatment (CCT).
These systems must meet those
parameters to demonstrate that OCCT is
being maintained. The rule allows all
systems to defer OCCT or re-optimized
OCCT (but maintain any existing CCT)
if they can replace all lead and GRR
service lines at a minimum percent

annual rate within five years or less.
Water systems with lead and GRR
services lines and OCCT that are
meeting their OWQPs are not required
to re-optimize their OCCT more than
once following a lead action level
exceedance after the compliance date.
After systems remove all of their lead
and GRR service lines, they must re-
optimize again if they exceed the lead
action level. In addition, water systems
may be required to re-optimize by the
State at any time. Systems not required
to re-optimize under the final rule still
have to meet other requirements,
including for public education if there
are multiple action level exceedances
(see sections IV.] and IV.K of this
preamble).

The LCRI updates public education
requirements, instituting changes to
content and delivery frequency for more
proactive messaging about lead in
drinking water and actions individuals
can take to reduce their exposure. It
includes requirements to make
information about lead in drinking
water more accessible to consumers
including individuals with limited
English proficiency. The LCRI also
introduces new public education
requirements for lead and copper.

The LCRI revises the small system
compliance flexibility provision to
eliminate LSLR as a compliance option,
as all systems must conduct mandatory
service line replacement regardless of
their 90th percentile lead level. The
eligibility threshold for the flexibility
for community water systems (CWSs) is
lowered to those serving 3,300 or fewer
persons.

The LCRI retains the requirements
from the 2021 LCRR for CWSs to
conduct sampling and public education
in schools and child care facilities but
expands the available waivers to
include sampling efforts conducted
prior to the rule compliance date,
including sampling conducted through
the Water Infrastructure Improvements
for the Nation (WIIN) Act grant program.
The LCRI also restructures and clarifies
areas of the rule that did not change to
make the rule more implementable.

Exhibit 1 compares the major
differences among the pre-2021 Lead
and Copper Rule (LCR), 2021 LCRR, and
the final LCRI. Asterisks (*) in the pre-
2021 LCR and 2021 LCRR column
denote requirements that are retained in
the final LCRI, and these requirements
are, therefore, not repeated in the final
LCRI column.
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ExHIBIT 1—COMPARISON OF THE 2021 LCRR, PROPOSED LCRI, AND FINAL LCRI REQUIREMENTS

Pre-2021 LCR

2021 LCRR

Final LCRI

Service Line Inventory

e Systems were required to complete a materials
evaluation by the time of initial sampling.

* No requirement to regularly update materials eval-
uation.

o All systems must develop an initial lead service

line (LSL) inventory by October 16, 2024, that in-

cludes all service lines, regardless of ownership,

categorized as lead, non-lead, galvanized requiring

replacement (GRR), and unknown.*

The inventory must be made publicly accessible

and available online for systems serving >50,000

persons.*

The publicly available inventory must include a lo-

cational identifier for each lead and GRR service

line.

e The LSL inventory must be updated based on the
system’s tap sampling frequency but no more than
annually.

o All systems must review specified information that
describes connector materials and locations.

e Systems must include each identified connector in
their baseline inventory by the LCRI compliance
date.

e Connector material categories include lead, non-
lead, unknown, and no connector present.
The inventory must include a street address with
each service line and connector, if available.
e The inventory must be updated annually.
e Systems must include in their inventories the total
number of each type of service line, the number of
lead and unknown connectors, the number of full
lead and GRR service line replacements, and the
number of partial lead and GRR service line repla
cements.

Systems must respond to customer inquiries on in-

correct material categorizations within 60 days.

Systems must validate the accuracy of their meth-

ods to categorize non-lead service lines in their in-

ventory no later than 7 years after the compliance

date by the end of the calendar year unless on a

shortened or deferred deadline.

O The validation pool includes all non-lead service
lines except for those installed after the applica-
ble Federal, State, or local lead ban; visually in-
spected at a minimum of two points on the pipe
exterior; or previously replaced.

O Systems may submit previous validation efforts
in lieu of the LCRI requirements if they are at
least as stringent as the requirements, and
States must review and approve of these pre-
vious efforts.

Systems must identify all unknown service lines by

their mandatory service line replacement deadline.

Service Line Replacement

Replacement Plan
* No requirement.

Replacement Plan

o All systems with at least one lead, GRR, or un-
known service line must develop an LSLR plan by
the compliance date.

e The plan must include a strategy to prioritize serv-
ice line replacement.*

Replacement Plan

o All systems with at least one lead, GRR, or un-
known service line must develop the service line
replacement plan by the compliance date. The plan
includes the elements from the LCRR as well as
two new elements: (1) a strategy to inform cus-
tomers and consumers (persons served) about the
plan and replacement program and (2) an identi-
fication of any legal requirements or water tariff
agreement provisions that affect a system’s ability
to gain access to conduct full service line replace-
ment.

The service line replacement plan must include ad-
ditional plan elements if the system has at least
one lead-lined galvanized service line or if the sys-
tem is eligible for a deferred deadline.

Service line replacement plan must be publicly ac-
cessible; and available online for systems serving
>50,000 persons.

The plan must be updated annually to include any
new or updated information and submitted to the
State on an annual basis.

By the compliance date, systems eligible for and
planning to use deferred deadlines must include in
the plan information on what the system identifies
as the earliest deadline and fastest feasible rate to
replace lead and GRR service lines that is no
slower than 39 annual replacements per 1,000
service connections.
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EXHIBIT 1—COMPARISON OF THE 2021 LCRR, PROPOSED LCRI, AND FINAL LCRI REQUIREMENTS—Continued

Pre-2021 LCR

2021 LCRR

Final LCRI

LSLR

Replacement program requirements are based on
the lead 90th percentile (P90) lead level, CCT in-
stallation, and/or source water treatment.

Systems conducting LSLR must annually replace at
least 7 percent of LSLs in their distribution system.
Systems must replace the LSL portion they own
and offer to replace the private portion. Systems
are not required to bear the cost of replacing the
private portion.a

Full LSLR, partial LSLR, and LSLs with lead sam-
ple results < 0.015 mg/L (“test-outs”) count toward
the 7 percent replacement rate.

Systems can discontinue LSLR after 2 consecutive
6-month monitoring periods at or below the lead ac-
tion level.

Requires replacement of LSLs only (i.e., no GRR
service lines).

LSLR

* Replacement program requirements are dependent
on P90 lead level for CWSs serving >10,000 per-
sons:

O If P90 > 0.015 mg/L: Must fully replace 3 per-
cent of lead and GRR service lines per year
based upon a 2-year rolling average (mandatory
replacement) for at least 4 consecutive 6-month
monitoring periods.

O If P90 > 0.010 mg/L but < 0.015 mg/L: Imple-
ment a goal-based LSLR program and consult
the primacy agency (or State) on replacement
goals for 2 consecutive 1-year monitoring peri-
ods.

e CWSs serving <10,000 persons and all non-tran-

sient, non-community water systems (NTNCWSs)

that select LSLR as their compliance option must
complete LSLR within 15 years if P90 > 0.015 mg/

L. See the Small System Flexibility section of this

exhibit.

Annual LSLR rate is applied to the number of lead

and GRR service lines when the system first ex-

ceeds the trigger or action level plus the number of
unknown service lines at the beginning of the year.

Only full LSLR (replacement of the entire length of

the service line) counts toward mandatory rate*

and goal-based rate.

All systems must replace their portion of an LSL if

notified by consumer of private side replacement

within 45 days of notification of the private replace-
ment. If the system cannot replace the system’s
portion within 45 days, it must notify the State and
replace the system’s portion within 180 days.*

Following each service line replacement, systems

must:

O Provide pitcher filters or point-of-use devices
and 6 months of replacement cartridges to each
customer after replacement.* Provide pitcher fil-
ters and cartridges before the affected portion of
the line or the fully replaced service line is re-
turned to service.*

> Offer to collect a lead tap sample at locations
served by the replaced line within 3 to 6 months
after replacement.”

Requires replacement of lead connectors when en-

countered.”

e Systems must make 2 good faith efforts to engage
customers about LSLR.

e Systems conducting partial LSLR must offer to re-
place the remaining portion of the service line.

e Systems must replace service lines by a shorter
deadline if determined feasible by the State.*

o

e By the end of the second program year, the State
is required to determine in writing whether a sys-
tem with a deferred deadline is replacing lead and
GRR service lines at the fastest feasible rate, ei-
ther by approving the continued use of that de-
ferred deadline or by setting the fastest feasible
rate for the system. In addition to annual updates,
systems with deferred deadlines must submit their
plan every three years with updated information
about why the replacement rate is still the fastest
feasible. The State must review this information
and determine in writing if the system with a de-
ferred deadline is still replacing lead and GRR
service lines at the fastest feasible rate, either by
approving the continued use of that deferred dead-
line or by setting the fastest feasible rate.

Service Line Replacement

¢ Replacement program requirements are inde-

pendent of systems’ P90 lead levels.

All CWSs and NTNCWSs with one or more lead,

GRR, or unknown service line in their inventory

must replace lead and GRR service lines under

their control within 10 years, unless subject to a

shortened or deferred deadline.

Systems must replace service lines at a cumulative

average annual rate of 10 percent, unless subject

to a shortened or deferred deadline.

Cumulative average replacement rate is applied to

the total number of unknown, lead, and GRR serv-

ice lines in the baseline inventory minus the num-
ber of unknown service lines that have been deter-
mined to be non-lead since the baseline inventory.

Systems that would have to annually replace more

than 39 service lines per 1,000 service connections

are eligible for deferred deadlines longer than 10

years.

States are required to set a shorter deadline for a

system where it determines that a shorter deadline

is feasible.

Where property owner consent is required for a

system to access the service line, systems must

make a reasonable effort (at least 4 attempts) to
engage property owners about full service line re-
placement.

Systems conducting partial service line replace-

ment, if not prohibited by the rule, must make a

reasonable effort (at least 4 attempts) to engage

property owners about full service line replace-
ments for infrastructure projects that impact service
lines and offer to replace the remaining portion of

the service line not under their control within 45

days if replaced in coordination with an emergency

repair.2
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EXHIBIT 1—COMPARISON OF THE 2021 LCRR, PROPOSED LCRI, AND FINAL LCRI REQUIREMENTS—Continued

Pre-2021 LCR

2021 LCRR

Final LCRI

LSL-Related Outreach
o If a system replaces its portion only:
© Provide notification to affected residences within
45 days prior to replacement on possible ele-
vated short-term lead levels and measures to
minimize exposure.*
O Include offer to collect lead tap sample within 72
hours of replacement.
O Provide test results within 3 business days after
receiving results.

LSL-Related Outreach

* Notify consumers annually if they are served by a
lead, GRR, or unknown service line.*

* Provide notice and educational materials to con-

sumers during water-related work that could disturb

LSLs.

Provide filters to consumers for disturbances to a

lead, GRR, or unknown service line caused by re-

placement of an inline water meter, water meter

setter, or connector.

Systems subject to goal-based program must:

© Conduct targeted outreach that encourages con-
sumers with LSLs to participate in the LSLR pro-
gram.

© Conduct an additional outreach activity if they
fail to meet their goal.

Systems required to conduct LSLR must include

information about the LSLR program in public edu-

cation (PE) materials that are provided in response

to P90 > action level.”

Service Line-Related Outreach

¢ Provide notice and educational materials during
water-related work that could disturb lead, GRR, or
unknown service lines, including disturbances due
to inventorying efforts, to consumers within 24
hours or before the service line is returned to serv-
ice, and to customers within 30 days.

Provide filters to consumers for disturbances to a
lead, GRR, or unknown service line caused by re-
placement of an inline water meter, water meter
setter, connector, or water main.

If a CWS does not meet the mandatory service line
replacement rate, the CWS must conduct addi-
tional public outreach activities to encourage cus-
tomers with lead, GRR, and unknown service lines
to participate in the service line replacement pro-
gram.

Removes goal-based program outreach activities.

Action Level and Trigger Level

e P90 level above lead action level of 0.015 mg/L or
copper action level of 1.3 mg/L requires additional
actions.

e Lead action level exceedance requires 7 percent
LSLR (includes partial replacements), CCT rec-
ommendation and possible study and installation,
and PE within 60 days after the end of the moni-
toring period.

P90 level above lead action level of 0.015 mg/L or
copper action level of 1.3 mg/L requires more ac-
tions than the previous rule.

Defines lead trigger level as P90 > 0.010 mg/L and
triggers additional planning, monitoring, and treat-
ment requirements.

e Lead action level exceedance requires 3 percent
full LSLR, OCCT installation or re-optimization, PE,
and public notification (PN) within 24 hours.
Trigger level exceedance requires goal-based
LSLR and steps taken towards CCT installation or
re-optimization.

Removes the lead trigger level.

P90 level above lead action level of 0.010 mg/L or
copper action level of 1.3 mg/L requires actions in-
cluding installing or re-optimizing CCT, and PE as
well as Tier 1 PN (for lead action level
exceedances).

Mandatory full service line replacement of lead and
GRR service lines is independent of P90 lead lev-
els.

Lead and Copper Tap Sampling

Sample Site Selection

o Prioritizes collection of samples from sites with
sources of lead in contact with drinking water.

* Highest priority given to sites served by copper
pipes with lead solder installed after 1982 or con-
taining lead pipes and sites served by LSLs.

e Systems must collect 50 percent of samples from
LSLs, if available.

Sample Collection and Inclusion in 90th Percentile
Calculation

* Requires collection of the first-liter sample after
water has sat stagnant for a minimum of 6 hours.

Sample Site Selection

o Prioritizes collecting samples from sites served by
LSLs. All samples must be collected from sites
served by LSLs, if available.*

e Equal priority to copper pipes with lead solder, irre-
spective of installation date.*

e Adds 2 tiers to prioritize sampling at lead and GRR
service line sites above sites with copper with lead
solder.”

Sample Collection and Inclusion in 90th Percentile
Calculation

* Requires collection of the fifth-liter sample in

homes with LSLs after water has sat stagnant for a

minimum of 6 hours.

Requires first-liter sample collection in homes with-

out LSLs.*

Requires systems with insufficient Tier 1 and 2

sites to meet the minimum number of samples re-

quired by calculating the P90 from all Tier 1 and 2

sites and the highest samples from the next high-

est tier to equal the minimum number required.

Prohibits inclusion of samples collected under find-

and-fix in the P90 calculation.*

e Adds requirement that samples must be collected

in wide-mouth bottles.”

Prohibits sampling instructions that include rec-

ommendations for aerator cleaning/removal and

pre-stagnation flushing prior to sample collection.*

Sample Site Selection

e Combines the tap sample site selection tiering cri-
teria for CWSs and NTNCWSs.

Removes galvanized service line or premise
plumbing formerly downstream of a lead connector
from Tier 3 sites.

Removes requirement for replacement sampling
sites to be selected within reasonable proximity.
Clarifies that sites are considered no longer avail-
able for sampling after customer refusal or non-re-
sponse after two outreach attempts.

Sample Collection and Inclusion in 90th Percentile
Calculation

Requires collection of the first- and fifth-liter sam-
ples in structures with LSLs after water has sat
stagnant for a minimum of 6 hours.

Requires systems with insufficient Tier 1 and 2
sites to meet the minimum number of samples re-
quired by calculating the P90 from the highest
sample values from the highest tiers sampled
equal to the minimum number required.

Requires the higher value of the first- and fifth-liter
lead concentration in structures with LSLs to be
used to calculate the P90 value for lead.

Prohibits inclusion of samples following service line
replacement in the P90 calculation. Prohibits the
inclusion of more than one sample per site in each
P90 calculation.

¢ Revises the definition of a wide-mouth bottle.
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EXHIBIT 1—COMPARISON OF THE 2021 LCRR, PROPOSED LCRI, AND FINAL LCRI REQUIREMENTS—Continued

Pre-2021 LCR

2021 LCRR

Final LCRI

Monitoring Frequency

e Samples are analyzed for both lead and copper.

e Systems must collect standard number of samples

based on population; semi-annually unless they

qualify for reduced monitoring.

Systems can qualify for annual or triennial moni-

toring at reduced number of sites. Monitoring

schedule based on the number of consecutive
years meeting the following criteria:

O Serves <50,000 persons and P90 is at or below
the lead and copper action levels.

O Serves any population size, meets State-speci-
fied optimal water quality parameters (OWQPs),
and P90 < lead action level.

Triennial monitoring also applies to any system with

lead P90 < 0.005 mg/L and copper P90 < 0.65 mg/

L for 2 consecutive 6-month monitoring periods.

Based on rule criteria, systems serving < 3,300 per-

sons can apply for a 9-year monitoring waiver.*

Monitoring Frequency
e Samples are analyzed for lead and copper, only

copper, or only lead. This occurs when lead moni-

toring is conducted more frequently or at more

sites than copper, and at LSL sites where a fifth-

liter sample is only analyzed for lead.”

Lead monitoring schedule is based on the P90

level for all systems as follows:

© P90 > 0.015 mg/L: Semi-annually at the stand-
ard number of sites.

© P90 > 0.010 mg/L but <0.015 mg/L: Annually at
the standard number of sites.

© P90 < 0.010 mg/L: Annually at the standard
number of sites and triennially at reduced num-
ber of sites using same criteria as the LCR ex-
cept copper P90 level is not considered.

o Initial standard monitoring required for systems

with lead and GRR service lines, and any system
that does not sample under the requirements of
the LCRR by the compliance date.

Systems must conduct standard monitoring if they
exceed the action level, have a water quality pa-
rameter (WQP) excursion, and other criteria.

Monitoring Frequency

* Monitoring schedule is based on both the P90 for

lead and copper for all systems. Systems may re-

tain or qualify for reduced monitoring based on the
number of consecutive tap monitoring periods:

© P90 < action level for 2 consecutive 6-month pe-
riods: Annual monitoring at standard number of
sites for lead and reduced number of sites for
copper.

O P90 < practical quantitation limit (PQL) for 2
consecutive periods: Triennial monitoring at the
reduced number of sites for both lead and cop-
per.

Initial standard monitoring schedule required for

most systems with lead and/or GRR service lines

in their inventory on the compliance date.

Additional criterion for when systems must start

standard monitoring: Systems with no lead or GRR

service lines in their inventory on the compliance
date must start standard monitoring if they identify

a lead or GRR service line in the future.

Corrosion Control Treatment (CCT) and Water Quality Parameters (WQPs)

CCT

e Systems serving > 50,000 persons were required to
install treatment by January 1, 1997, with limited
exception.

Systems serving < 50,000 that exceed lead and/or
copper action level(s) are subject to CCT require-
ments (e.g., CCT recommendation, study if re-
quired by the State, CCT installation). They can
discontinue CCT steps if no longer exceed both ac-
tion levels for 2 consecutive 6-month monitoring pe-
riods.

Systems must operate CCT to meet any OWQPs
designated by the State that define optimal CCT.
There is no requirement for systems to re-optimize.

CCT Options

Includes alkalinity and pH adjustment, calcium hard-
ness adjustment, and phosphate or silicate-based
corrosion inhibitor.

WQPs

e No CCT: pH, alkalinity, calcium, conductivity, tem-
perature, orthophosphate (if phosphate-based inhib-
itor is used), silica (if silica-based inhibitor is used).

e With CCT: pH, alkalinity, and based on type of CCT
either orthophosphate, silica, or calcium.

WQP Monitoring

Systems serving >50,000 persons must conduct

regular WQP monitoring at entry points and within

the distribution system.

Systems serving < 50,000 persons conduct moni-

toring only in those periods that exceed the lead or

copper action level.

Contains provisions to sample at reduced number

of sites in distribution system less frequency for all

systems meeting their OWQPs.

Sanitary Survey Review
Treatment must be reviewed during sanitary surveys;
no specific requirement to assess CCT or WQPs.

CCT
o Specifies CCT requirements for systems with P90

lead level >0.010 mg/L but < 0.015 mg/L:

© No CCT: Must conduct a CCT study if required
by the State.

© With CCT: Must follow the steps for re-opti-
mizing CCT, as specified in the rule.

e Systems with P90 lead level >0.015 mg/L:

© No CCT: Must complete CCT installation regard-
less of subsequent P90 levels if system has
started to install CCT.

© With CCT: Must re-optimize CCT.

e CWSs serving < 10,000 persons and all

NTNCWSs can select an option other than CCT to
address lead. See the Small System Flexibility sec-
tion of this exhibit.

CCT Options

Removes calcium hardness as an option and speci-
fies any phosphate inhibitor must be
orthophosphate.*

WQPs

e Eliminates WQPs related to calcium hardness (i.e.,
calcium, conductivity, and temperature).*
o All other parameters are the same as in the LCR.*

WQP Monitoring

e Systems serving >50,000 persons must conduct
regular WQP monitoring at entry points and within
the distribution system.

Systems serving <50,000 persons must continue
WQP monitoring until they no longer exceed the
lead and/or copper action level(s) for 2 consecutive
6-month monitoring periods.

To qualify for reduced WQP distribution monitoring,
P90 lead level must be < 0.010 mg/L and the sys-
tem must meet its OWQPs.*

Sanitary Survey Review

CCT and WQP data must be reviewed during sani-
tary surveys against most recent CCT guidance
issued by the EPA.*

CCT
e Systems with P90 lead level >0.010 mg/L:

© No CCT: Must install CCT regardless of their
subsequent P90 levels if they have started to in-
stall CCT.

© With CCT: Must re-optimize OCCT.

O Systems with OCCT and lead and GRR service
lines meeting OWQPs need only re-optimize
OCCT once after the compliance date, unless
required to do so by the State.

O Systems with OCCT that exceed the lead action
level after removing all lead and GRR service
lines will need to re-optimize again.

e CWSs serving < 3,300 persons and all NTNCWSs
can select an option other than CCT to address
lead. See the Small System Flexibility section of
this exhibit.

Deferred OCCT or re-optimized OCCT for systems
that can complete removal of 100 percent of lead
and GRR service lines within 5 years or less of the
date they are triggered into CCT steps. Systems
with CCT must maintain CCT during the 5-year-or-
less service line replacement program.

CCT Options

No changes from the LCRR.

WQPs
No changes from the LCRR.

WQP Monitoring

e Systems with CCT (unless deemed optimized)
serving >10,000 persons must conduct regular
WQP monitoring at entry points and within the dis-
tribution system.

e Systems serving <10,000 persons and systems

without CCT serving >10,000 persons but <50,000

persons that exceed the lead and/or copper action

level(s) must conduct WQP monitoring until they

no longer exceed lead and/or copper action

level(s) for 2 consecutive 6-month monitoring peri-

ods.

Systems without CCT serving >10,000 persons but

<50,000 persons that exceed the lead action level

that are required to install CCT, must continue to

conduct WQP monitoring.

Sanitary Survey Review

No changes from the LCRR.
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Pre-2021 LCR

2021 LCRR

Final LCRI

Find-and-Fix
No required follow-up samples or additional actions if

an individual sample exceeds the lead action level.

Find-and-Fix

If individual tap samples >0.015 mg/L lead, find-and-
fix steps include:

e Conduct WQP monitoring at or near the site

>0.015 mg/L.

Collect tap sample at the same tap sample site

within 30 days.*

O For LSL, collect any liter or sample volume.*

e Perform needed corrective action.*

Document customer refusal or non-response after

2 attempts.*

Provide information to local and State health offi-

cials.”

Distribution System and Site Assessment (DSSA)

e Changes the name from “Find-and-Fix” to “Dis-
tribution System and Site Assessment” to describe
this requirement more precisely.

Requirements from the LCRR affect systems with
individual tap samples >0.010 mg/L lead.
Clarifies that the distribution system sample loca-
tion must be within a half mile radius of each site
with a result >0.010 mg/L.

Water systems without CCT are not required to
collect WQP samples for the DSSA CCT assess-
ment.

Small System Flexibility

No provisions for systems to elect an alternative treat-

ment approach but sets specific requirements for
CCT and LSLR.

Allows CWSs serving <10,000 persons and all
NTNCWSs to implement an alternate compliance
option to address lead with State approval:

e Systems with lead P90 > 0.010 mg/L recommend

CCT, LSLR, provision and maintenance of point-of-

use (POU) devices, or replacement of all lead-

bearing plumbing materials.

If the system’s P90 lead level > 0.015 mg/L, the

system must implement the compliance option.

Allows CWSs serving < 3,300 persons and all
NTNCWSs with P90 levels > lead action level and
< copper action level to conduct the following ac-
tions in lieu of CCT requirements to address lead
with State approval:

e Choose a compliance option: (1) provision and

maintenance of POU devices or (2) replacement of

all lead-bearing plumbing materials.

Removes the compliance option to conduct LSLR

in 15 years.

Maintains option for systems following CCT require-

ments:

With CCT: Collect WQPs and evaluate compliance

options and OCCT.

No CCT: Evaluate compliance options and CCT.

Public Education and Outreach

Systems with P90 > lead action level must provide
PE to customers about lead sources, health effects,
measures to reduce lead exposure, and additional
information sources.

Systems with P90 > lead action level must offer
lead tap sampling to customers who request it.
Systems must provide lead consumer notice to indi-
viduals served at tested taps within 30 days of
learning results.

For water systems serving a large proportion of
consumers with limited English proficiency, PE ma-
terials must contain information in the appropriate
language(s) regarding the importance of the mate-
rials or information on where consumers can get a
translated copy or assistance in other languages.

Water systems must provide updated lead health

effects language in PN and PE materials. CWSs

must provide updated health effects language in

the Consumer Confidence Reports (CCR).

For water systems serving a large proportion of

consumers with limited English proficiency, PE ma-

terials must contain information in the appropriate

language(s) regarding the importance of the mate-

rials or information on where consumers can get a

translated copy or assistance in other languages.

o If P90 > lead action level:

© LCRR PN and LCR PE requirements apply.

O Water systems must offer to sample the tap for
lead for any customer who requests it.

Water systems must provide the lead consumer

notice to consumers whose individual tap sample

is >0.015 mg/L lead as soon as practicable but no

later than 3 calendar days.

e CWSs must provide information to local and State
health agencies.*

Also see the Public Notification, Consumer Con-

fidence Report, and LSL-Related Outreach sec-

tions of this exhibit.

Revises the mandatory lead health effects lan-

guage to improve completeness and clarity.

Water systems must provide the updated health ef-

fects language in PN and all PE materials. CWSs

must provide updated health effects language in
the CCR.

For water systems serving a large proportion of

consumers with limited English proficiency, all PE

materials must contain information in the appro-
priate language(s) regarding the importance of the
materials and information on where consumers can
get a translated copy or assistance in other lan-
guages.

Water systems must deliver consumer notice of

lead and copper tap sampling results to consumers

whenever their tap is sampled as soon as prac-
ticable but no later than 3 business days after re-
ceiving the results, regardless of the level.

If P90 > lead action level:

© LCRR PN requirements apply.

O Water systems must conduct PE no later than
60 days after the end of each tap sampling pe-
riod until the system no longer exceeds the ac-
tion level unless the State approves an exten-
sion.

O Water systems must deliver PE materials to bill
paying customers and every service connection
address served.

Water systems with multiple lead action level

exceedances (at least 3 action level exceedances

in a 5-year period) must conduct additional public
outreach activities and make filters available.

Water systems must submit a filter distribution plan

to the State within 60 days of the second action

level exceedance, and the State will have 60 days
to review. The State has discretion to allow the
system to discontinue outreach activities and filter
provision earlier if it completes actions to reduce
lead levels.

Water systems must offer to sample the tap for

lead for any consumer with a lead, GRR, or un-

known service line who requests it.

Also see the Public Notification, Consumer Con-

fidence Report, and Service Line Related Outreach

sections of this exhibit.
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EXHIBIT 1—COMPARISON OF THE 2021 LCRR, PROPOSED LCRI, AND FINAL LCRI REQUIREMENTS—Continued

Pre-2021 LCR

2021 LCRR

Final LCRI

Public Notification

e |f P90 > action level:
© No PN required for P90 > action level.

e Tier 2 PN required for violations to §§ 141.80
through 141.85.

o Tier 3 PN required for violations to §§141.86
through 141.89.

Also see the Public Education and Outreach section
of this exhibit.

e |f P90 > lead action level:

© Systems must notify consumers of P90 > action
level within 24 hours (Tier 1 PN). Systems must
comply by October 16, 2024.

e Tier 2 PN required for violations to §§141.80 (ex-
cept paragraph (c)) through 141.84, 141.85(a)
through (c) and (h), and 141.93.

e Tier 3 PN required for violations to §§141.86
through 141.90.

Also see the Public Education and Outreach section
of this exhibit.

o If P90 > lead action level of 0.010 mg/L:

© LCRR Tier 1 PN requirements apply, but for the
LCRI action level of 0.010 mg/L.

e Tier 2 PN required for violations to §§141.80 (ex-
cept paragraph (c)) through 141.84, 141.85(a)
through (c) (except paragraph (c)(3)), (h), and (j),
and 141.93.

o Tier 3 PN required for violations to §§ 141.86
through 141.90 and 141.92.

o Water systems must provide updated lead health
effects language in PN.

Also see the Public Education and Outreach section
of this exhibit.

Consumer Confidence Report

o All CWSs must provide educational material in the
annual CCR.

e CWSs must provide updated health effects lan-
guage in the CCR.

e All CWSs are required to include information on
how to access the LSL inventory and how to ac-
cess the results of all tap sampling in the CCR.

* Revises the mandatory health effects language to
improve accuracy and clarity.

¢ Revises the mandatory lead health effects lan-
guage and informational statement as well as in-
cludes additional information about risk of lead ex-
posure in the informational statement about lead in
the CCR to improve completeness and clarity.
CWSs must provide updated health effects lan-
guage in the CCR.
CWSs must include a statement in the CCR about
the system sampling for lead in schools and child
care facilities and direct the public to contact their
school or child care facility for further information.
CWSs with lead, GRR, or unknown service lines
must include a statement in the CCR about how to
access the service line inventory and replacement
plan.
Also see the Public Education and Outreach section
of this exhibit.

Change in Source or Treatment

Systems on a reduced tap monitoring schedule must
obtain prior State approval before changing their
source or treatment.

Systems on any tap monitoring schedule must obtain
prior State approval before changing their source
or treatment. These systems must also resume a
standard lead and copper tap monitoring sched-
ule.”

No changes from the LCRR.

Source Water Monitoring and Treatment

Periodic source water monitoring for lead and copper
is required for systems with:

e Source water treatment; or

e P90 > action level and no source water treatment.

States can waive continued source water monitoring
for lead and copper if the:*

e System has already conducted source water moni-
toring for a previous P90 > action level;

» State has determined that source water treatment
is not required; and

e System has not added any new water sources.

Updated cross-reference to requirement for con-
ducting standard monitoring when there is a source
water addition.

Lead in Drinking Water at Schools and Child Care Facilities

e Does not include separate testing and education
program for CWSs at schools and child care facili-
ties.

e Schools and child care facilities that are classified
as NTNCWSs must sample for lead and copper.*

e CWSs must provide annual public education mate-
rials to all schools and licensed child care facilities
they serve.

e CWSs must conduct sampling at 20 percent of ele-
mentary schools and 20 percent of licensed child
care facilities they serve per year and conduct
sampling at secondary schools on request for first
testing cycle (5 years) and conduct sampling on re-
quest of all schools and child care facilities there-
after.

e Sample results must be provided to each sampled

school/child care facility, State, and local or State

health department.

Excludes schools and licensed child care facilities

constructed on or after January 1, 2014.

e Waives sampling in schools and child care facilities
that were sampled under a State or other program
after October 16, 2024.

Expands on LCRR requirements to include:

o Waivers for CWSs to sample in schools and li-
censed child care facilities they serve during the
first 5-year testing cycle if the facility has been
sampled between January 1, 2021, and the LCRI
compliance date.

Requires CWSs to include a statement about the
opportunity for schools and licensed child care fa-
cilities to be sampled in the CCR.

Excludes schools and licensed child care facilities
constructed or that had full plumbing replacement
on or after January 1, 2014 and that are also not
served by a lead, GRR, or unknown service line.
Includes clarifications on the applicability of the re-
quirements and on the content of public education
material CWSs must provide to schools and li-
censed child care facilities.
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Pre-2021 LCR

2021 LCRR

Final LCRI

Primacy Agency (or State) Requirements

States must report information to the EPA that in-
cludes, but is not limited to:

o All P90 lead levels for systems serving > 3,300 per-

sons, and only levels > 0.015 mg/L for smaller sys-

tems.

Only copper P90 levels above the copper action

level for all systems.

Systems that are required to initiate LSLR and the

date replacement must begin.

Systems for which OCCT has been designated.

States must keep records on information that in-
cludes, but is not limited to:

* Records of the currently applicable or most recent
State determinations, including all supporting infor-
mation and an explanation of the technical basis for
each decision.

State primacy requirements include, but are not lim-
ited to:

e Designating OCCT.

o Designating source water treatment methods.

* Verifying service line replacement schedules.

States must report information to the EPA that in-
cludes, but is not limited to:

o All lead and copper P90 levels for all system
sizes.”

e The number of lead, GRR, and unknown service

lines for every water system.*

The goal-based or mandatory replacement rate

and the date each system must begin LSLR.

e OCCT status of all systems including OWQPs

specified by the State.*

For systems triggered into source water treatment,

the State-designated date or determination for no

treatment required.*

States must keep records on information that in-
cludes, but is not limited to:

e LSLR plans.*

e Compliance sampling pools.*

L]

L]

Determinations related to source water treatment.*
Determinations related to compliance alternatives
for small CWSs and NTNCWSs.*
e LSL inventories.*
State primacy requirements include, but are not lim-
ited to:
Reviewing service line inventory.*
Approving LSLR goals.
Determining if a faster LSLR rate is feasible.*
Defining school and child care program and deter-
mining if State or local testing program is at least
as stringent as Federal requirements.
Verifying compliance with “Find-and-Fix” require-
ments.*
Reviewing any change in source water treatment.*

States must report information to the EPA that in-

cludes, but is not limited to:

The current numbers of lead, GRR, unknown, and

non-lead service lines, lead connectors, and un-

known connectors in each system’s inventory.

The numbers and types of service lines replaced

and the replacement rate for every system con-

ducting mandatory service line replacement.

The deadline for the system to complete replace-

ment of all lead and GRR service lines.

The expected date of completion of service line re-

placement.

The lead P90 levels of systems with an action level

exceedance within 15 days of the end of the moni-

toring period or, if earlier, within 24 hours of receiv-

ing the notice from the system.

The result of the State’s determination as to wheth-

er the deferred deadline is the fastest feasible, the

deadline at the fastest feasible rate, and the rea-

sons for the State’s decision.

States must keep records on information that in-
cludes, but is not limited to:

e Samples that do not meet the six-hour minimum
stagnation time.

e Determinations concerning systems eligible for de-
ferred deadlines for service line replacement.

State primacy requirements include, but are not lim-

ited to:

Identify State laws that pertain to a water system’s

access to conduct full service line replacement.

Make determinations about systems eligible for

service line replacement deferred deadlines.

Make determinations about which water systems

serve a large proportion of consumers with limited

English proficiency and provide technical assist-

ance to those systems required to meet the re-

quirements to provide translated PE or translation

assistance to their consumers.

e Review and approve inventory validations.

aSee section IV.B.4 of this preamble for further information on cost sharing.

Note: P90 means 90th percentile level.

B. Does this action apply to me?

The entities regulated by this action
are CWSs and non-transient non-
community water systems (NTNCWSs).
A CWS, as defined in § 141.2, is “a

public water system which serves at
least fifteen service connections used by
year-round residents or regularly serves
at least twenty-five year-round
residents.” The definition in § 141.2 for
a NTNCWS is “‘a public water system

that is not a [CWS] and that regularly
serves at least 25 of the same persons
over 6 months per year.” The following
table provides examples of the regulated
entities under this rule:

Category

Examples of potentially affected entities

Public water systems
State and Tribal government agencies

CWSs; NTNCWSs.

Agencies responsible for developing, ensuring compliance with, and enforcing Na-
tional Primary Drinking Water Regulations (NPDWRSs).

This table is not intended to be
exhaustive, but rather provides a guide
for readers regarding entities that could
be affected by this action. This table
includes the types of entities that the
EPA is now aware could potentially be
regulated by this action. To determine
whether your entity is regulated by this
action, this final rule should be
carefully examined.

As part of this action for the LCRI,
“State” refers to the agency of the State,
Tribal, or territorial government that has
jurisdiction over public water systems

consistent with the definition of “State”
in 40 CFR 141.2. During any period
when a State or Tribal government does
not have primary enforcement
responsibility pursuant to section 1413
of the Safe Drinking Water Act (SDWA),
the term ‘““State” means the relevant
Regional Administrator of the EPA. For
questions regarding the applicability of
this action to a particular entity, consult
the person listed in the FOR FURTHER
INFORMATION CONTACT section.

C. Dates for Compliance

Water systems must begin to comply
with the LCRI three years after
promulgation of this final rule. In
accordance with SDWA section
1412(b)(10), the Administrator, or a
State (in the case of an individual
system), may allow up to two additional
years to comply with a treatment
technique if the Administrator or State
(in the case of an individual system)
determines that additional time is
necessary for capital improvements.
Where a State, or the EPA where it has
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primacy, chooses to provide such an
extension, the system would have up to
five years from the rule’s promulgation
date to begin compliance with the
treatment technique. The EPA is not
providing a two-year extension
nationwide because the EPA has not
determined that an additional two years
is necessary for water systems
nationwide to complete capital
improvements to begin compliance with
the LCRI. Starting on the compliance
date, systems must begin mandatory
service line replacement programs that
must be completed within 10 years for
the vast majority of systems. Systems
must also begin conducting the
improved tap sampling and if their tap
sampling results show they exceeded
the action level, systems may be
required to install new or re-optimized
corrosion control treatment.

Under SDWA section 1416, States
may exempt water systems from any
treatment technique requirement for no
more than three years after the
otherwise applicable compliance date.
For a small system that does not serve
more than 3,300 persons and which
needs financial assistance for the
necessary improvements, an exemption
may be renewed for one or more two-
year periods, but not to exceed a total
of six years. No exemption may be
granted without a finding that:

¢ Due to compelling factors (which
may include economic factors,
including qualification of the public
water system as a system serving a
disadvantaged community pursuant to
SDWA section 1452(d)),* the public
water system is unable to comply with
such contaminant level or treatment
technique requirement, or to implement
measures to develop an alternative
source of water supply;

e The public water system was in
operation on the effective date of such
contaminant level or treatment
technique requirement, or, for a system
that was not in operation by that date,
only if no reasonable alternative source
of drinking water is available to such
new system;

e The granting of the exemption will
not result in an unreasonable risk to
health; and

e Management or restructuring
changes (or both) cannot reasonably be

4The term “disadvantaged community”” used in
SDWA section 1416 here refers to the statutory
definition of “disadvantaged community” provided
at SDWA section 1452(d)(3): “[T]he term
‘disadvantaged community’ means the service area
of a public water system that meets affordability
criteria established after public review and
comment by the State in which the public water
system is located. The Administrator may publish
information to assist States in establishing
affordability criteria.”

made that will result in compliance
with this title, or if compliance cannot
be achieved, improve the quality of the
drinking water.

III. Background

A. Overview of Lead and Lead
Exposures Through Drinking Water

Lead is toxic to humans and animals,
causing harmful health effects. Lead is
a naturally occurring element found in
small amounts in the Earth’s crust. Lead
and lead compounds have been used in
a wide variety of products found in and
around homes, including paint,
ceramics, pipes and plumbing materials,
solders, gasoline, batteries, ammunition,
and cosmetics. Lead can enter drinking
water when plumbing materials that
contain lead corrode, especially where
the water is highly acidic or has a low
mineral content that is more likely to
corrode pipes and fixtures. The most
common sources of lead in drinking
water are lead pipes, faucets, and
fixtures. In homes with lead pipes that
connect the home to the water main (or
other conduit for distributing water to
individual consumers or groups of
consumers), also known as lead service
lines or LSLs, these pipes are typically
the most significant source of lead in
water (Sandvig et al., 2008). Lead pipes
are more likely to be found in older
cities and homes built before 1986
(Laquatra, 2014). Among homes without
LSLs, the most common source of lead
in drinking water is from brass or
chrome-plated brass faucets and
plumbing with lead solder (Laquatra,
2014).

The LCRI regulates approximately
67,000 community water systems
(CWSs) and non-transient non-
community water systems (NTNCWSs)
in the United States of varying sizes and
containing varying numbers of LSLs in
their service area. A CWS is a public
water system that supplies water to the
same population year-round. A
NTNCWS is a public water system that
regularly supplies water to at least 25 of
the same people at least six months per
year. Some examples are schools,
factories, office buildings, and hospitals
which have their own water systems.

B. Human Health Effects of Lead and
Copper

1. Lead

Exposure to lead can cause harmful
health effects for people of all ages,
especially pregnant people, infants, and
young children (Centers for Disease
Control and Prevention (CDC), 2022a;
CDC, 2022b; CDC, 2023). Lead has acute
and chronic impacts on the body. Lead
exposure causes damage to the brain

and kidneys and can interfere with the
production of red blood cells that carry
oxygen to all parts of the body (Agency
for Toxic Substances and Disease
Registry (ATSDR), 2020).

Developing fetuses, infants, and
young children are most susceptible to
the harmful health effects of lead
(ATSDR, 2020). Exposure to lead is
known to present serious health risks to
the brain and nervous system of
children (USEPA, 2013; USEPA, 2024b).
Young children and infants are
particularly vulnerable to the physical,
cognitive, and behavioral effects of lead
due to their sensitive developmental
stages. There is no known safe level of
exposure to lead. Scientific studies have
demonstrated that there is an increased
risk of health effects in children even
when their blood lead levels are less
than 3.5 micrograms per deciliter (CDC,
2022c) and in adults even when blood
lead levels are less than 10 micrograms
per deciliter (National Toxicology
Program (NTP), 2012). Low-level lead
exposure is of particular concern for
children because their growing bodies
absorb more lead per pound than adults
do, and their developing brains and
nervous systems are more sensitive to
the damaging effects of lead (ATSDR,
2020).

The United States Environmental
Protection Agency (EPA) estimates that
drinking water can make up at least 20
percent of a person’s total exposure to
lead (56 FR 26548, USEPA, 1991). When
a child is not routinely exposed to other
sources of lead (e.g., dust from legacy
lead paint or legacy contaminated soils),
most of their exposure may come from
drinking water. Infants who consume
mostly formula mixed with tap water
can, depending on the level of lead in
the water and other sources of lead in
the home, receive 40 to 60 percent of
their exposure to lead from drinking
water used in the formula (53 FR 31516,
USEPA, 1988; Stanek et al., 2020).
Scientists have linked lead’s effects on
the brain with lowered intelligence
quotient (IQ) and attention disorders in
children, among other health impacts
(USEPA, 2024b; USEPA, 2013; Lanphear
et al., 2019; Ji et al., 2018). In 1991, the
EPA established a maximum
contaminant level goal (MCLG) for lead
of zero. The Safe Drinking Water Act
(SDWA) requires the EPA to set MCLGs
at the level at which no known or
anticipated adverse effects on the health
of persons would occur, allowing for a
margin of safety. The EPA established
the MCLG of zero in part due to lead
being a probable carcinogen and due to
there being no clear threshold below
which there are no risks of some non-
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carcinogenic health effects (56 FR
26460, USEPA, 1991).

Blood lead levels are an indication of
current exposure. Over time, lead can
accumulate in the body. Lead is stored
in a person’s bones, binding to calcium,
and it can be released later in life. For
example, when calcium is mobilized in
the pregnant person’s body during
pregnancy, lead is released from the
pregnant person’s bones and can pass to
the fetus. Lead can also be passed
through breastmilk to the nursing infant
or child. Lead exposure can result in
serious health effects to the developing
fetus and infant. Studies document
increased risk of miscarriage (Xu et al.,
2012; Tolunay et al., 2016), low birth
weight (Goto et al., 2021; Hu et al., 2021;
Rodosthenous et al., 2017; Taylor et al.,
2015), and preterm birth (USEPA,
2024b; Fisher et al., 2023). In utero and
early childhood exposure to lead is
associated with increased risk to the
baby’s brain and/or nervous system,
manifesting as, for instance, an
increased risk of learning or behavioral
problems in life (USEPA, 2024b;
USEPA, 2013).

As noted above, studies also have
documented an association between
adult blood lead levels and increased
risk of cardiovascular disease,
manifesting as an increase in risk of
cardiovascular disease premature
mortality. Occupational exposure to
lead is associated with significant health
effects in adults as well, particularly
renal and gastrointestinal. The 2013 and
2024 Integrated Science Assessments for
Lead (USEPA, 2013; USEPA, 2024b), the
U.S. Department of Health and Human
Services (HHS) National Toxicology
Program (NTP) Monograph on Health
Effects of Low-Level Lead (NTP, 2012),
the Agency for Toxic Substances and
Disease Registry (ATSDR) 2020
Toxicological Profile for Lead (ATSDR,
2020), and peer-reviewed studies have
documented associations between lead
and cancer (Wei and Zhu, 2020) as well
as lead and adverse cardiovascular (Park
and Han, 2021), renal (Harari et al.,
2018), reproductive (Shi et al., 2021; Lee
et al., 2020), immunological (Krueger
and Wade, 2016), and neurological
effects (Andrew et al., 2022). The EPA’s
Integrated Science Assessment for Lead
(USEPA, 2024b) and Integrated Risk
Information System (IRIS) Chemical
Assessment Summary (USEPA, 2004a)
provide additional health effects
information on lead. For a more detailed
explanation of the health effects
associated with lead for children and
adults, see appendix D of the final Lead
and Copper Rule Improvements (LCRI)
Economic Analysis (USEPA, 2024a).

2. Copper

Copper is an essential trace element
required for several metabolic processes;
however, excess copper intake is toxic
and linked to various adverse health
effects. Acute gastrointestinal
conditions are the most common
adverse health effects observed among
adults and children. Chronic exposure
to copper is particularly a concern for
people with Wilson’s disease, an
autosomal recessive genetic disorder of
copper metabolism affecting 1 in 30,000
individuals (Ala et al., 2007). These
individuals are prone to copper
accumulation in body tissue, which can
lead to liver damage, neurological, and/
or psychiatric symptoms (Dorsey and
Ingerman, 2004). Additional
information on the health effects
associated with copper are available in
appendix E of the Final LCRI Economic
Analysis (USEPA, 2024a).

C. Regulatory History

Exercising its longstanding authority
under SDWA, on June 7, 1991, the EPA
promulgated the Lead and Copper Rule
(LCR) with the goal of improving public
health by reducing lead and copper
levels at consumer taps (56 FR 26460,
USEPA, 1991). The LCR established
MCLGs of 0 mg/L for lead and 1.3 mg/
L for copper. In addition, the LCR
established a National Primary Drinking
Water Regulation (NPDWR) consisting
of treatment technique requirements
that include lead service line
replacement (LSLR), corrosion control
treatment (CCT), source water treatment,
and public education. The LCR
established requirements for community
water systems (CWSs) and non-transient
non-community water systems
(NTNCWSs) to conduct monitoring at
consumer taps. The rule established
action levels of 0.015 mg/L for lead and
1.3 mg/L for copper. If more than 10
percent of tap sample results (i.e., the
90th percentile value of tap sample
concentrations), collected during any
monitoring period, exceed the action
level, water systems must take actions
including installing and/or optimizing
CCT, conducting public education,
treating source water if it contributes to
lead and copper levels at the tap, and
replacing LSLs if the system continues
to exceed the action level after
completing CCT steps and installing
CCT. An action level exceedance is not
a violation of the rule; however, failure
to take the subsequent required actions
(e.g., LSLR, CCT, public education)
results in a violation of the treatment
technique or monitoring and reporting
requirements.

On January 12, 2000, the EPA
promulgated minor revisions to the LCR
(LCRMR) (65 FR 1950, USEPA, 2000a).
These minor revisions streamlined the
LCR, promoted consistent national
implementation, and reduced the
reporting burden on affected entities.
The LCRMR did not change the MCLGs
or action levels for lead and copper nor
change the rule’s basic requirements.
One of the provisions of the LCRMR
required States to report the 90th
percentile lead value for all water
systems serving greater than 3,300
persons. States were required to report
the 90th percentile lead value for water
systems serving 3,300 or fewer persons
only if the water system exceeds the
action level. The new reporting
requirements became effective in 2002.5

From 2000 to 2004, the District of
Columbia experienced incidences of
elevated drinking water lead levels,
prompting the EPA to undertake a
review of the LCR to determine
“whether elevated drinking water lead
levels were a national problem” and to
identify actions to improve rule
implementation (72 FR 57784, USEPA,
2007a; USEPA, 2007b; Brown et al.,
2011). The EPA specifically considered
the number of systems that failed to
meet the lead action level, if a
significant percentage of the population
received water that exceeded the action
level, how well the LCR worked to
reduce drinking water lead levels, and
if the rule was being effectively
implemented, particularly with respect
to monitoring and public education
requirements. As part of the national
review, the EPA held four expert
workshops to discuss elements of the
LCR, collected and evaluated lead
concentration data and other
information required under the LCR,
and evaluated State implementation
efforts to better understand challenges
and needs experienced by States and
water systems. In March 2005, the EPA
released a Drinking Water Lead
Reduction Plan, outlining a series of
short- and long-term goals to improve
implementation of the LCR, including
revisions to the LCR (USEPA, 2005). On
October 10, 2007, the EPA promulgated
a set of short-term regulatory revisions
and clarifications (72 FR 57782, USEPA,
2007a). The short-term revisions
strengthened implementation of the LCR
in the areas of monitoring, treatment,
customer awareness, LSLR, and
improving compliance with the public
education requirements.

5In 2004, the EPA published minor corrections to
the LCR to reinstate text that was inadvertently
removed from the rule during the previous revision
(69 FR 38850, USEPA, 2004b).
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Long-term issues, requiring additional
research and input, were identified for
a subsequent set of rule revisions. The
EPA conducted extensive engagement
with stakeholders to inform subsequent
rule development, including a 2011
Scientific Advisory Board (SAB)
consultation on the science of partial
LSLR that found that partial LSLR does
not reliably reduce drinking water lead
levels in the long term and may cause
short-term elevated drinking water lead
levels following the replacement
(USEPA, 2011a). The EPA specifically
sought input from small entity
stakeholders through the Small Business
Advocacy Review Panel (SBAR) process
under section 609(b) of the RFA, as
amended by the Small Business
Regulatory Enforcement Fairness Act
(SBREFA). The EPA also requested that
the National Drinking Water Advisory
Council (NDWAC) form a Working
Group in 2014 to provide advice to the
NDWAC as it develops
recommendations for the revisions to
the LCR (NDWAC, 2015). In 2016, the
EPA released a white paper
summarizing NDWAC
recommendations and identifying key
areas for rule development, noting that
“lead crises in Washington, DC, and in
Flint, Michigan, and the subsequent
national attention focused on lead in
drinking water in other communities,
have underscored significant challenges
in the implementation of the current
rule, including a rule structure that for
many systems only compels protective
actions after public health threats have
been identified” (USEPA, 2016a).
Notably, the white paper discussed the
issue of mandatory, proactive LSLR as
an opportunity to eliminate a primary
source of lead in drinking water rather
than only replacing LSLs after a lead
action level exceedance, and how to
address lead exposure risks resulting
from partial LSLR. The
recommendations also emphasized the
importance of enforceable goals for
LSLR, recognizing the significant lead
exposure risks that can accompany
partial service line replacements. Other
issues identified include the need for
stronger CCT requirements, including
re-evaluation after source water or
treatment changes, improved tap
sampling procedures to address
concerns about practices used to avoid
action level exceedances, and increased
public transparency such as access to
information about LSLs and sharing of
data.

The EPA intended to address these
long-term issues in the 2021 Lead and
Copper Rule Revisions (LCRR), which
was promulgated on January 15, 2021

(86 FR 4198, USEPA, 2021a). The 2021
LCRR focuses on six key areas for
revision: identifying sites with
significant sources of lead in drinking
water, strengthening CCT requirements,
closing loopholes in LSLR requirements,
increasing sampling reliability,
improving risk communication, and
introducing a new lead sampling
requirement at schools and child care
facilities as part of public education.
Specifically, the 2021 LCRR includes
new requirements for water systems to
develop, and make publicly accessible,
LSL inventories and annually notify
consumers if they are served by an LSL,
GRR service line, or service line of
unknown material. Additionally, the
2021 LCRR removes provisions allowing
partial service line replacement or ““test-
outs” (i.e., where a service line sample
measures below the lead action level) to
count towards LSLR requirements. The
rule also revises monitoring
requirements to prioritize sampling at
sites most likely to contain lead sources,
require a fifth-liter sample be taken at
LSL sites, and prohibit the use of
language in sampling instructions that
may result in samples that
underestimate lead levels.

The 2021 LCRR also establishes a lead
trigger level at 0.010 mg/L to require
systems to take actions before an action
level exceedance, including taking steps
to plan for CCT installation, re-
optimizing CCT if the system already
installed CCT, establishing a goal-based
LSLR program, and increasing
monitoring frequency. The 2021 LCRR
makes several changes to the CCT
requirements and establishes a
requirement for water systems to
conduct follow-up actions at sites with
individual compliance sample
concentrations exceeding 0.015 mg/L.

In the 2021 LCRR, the EPA also
revised its Public Notification (PN) Rule
in 40 CFR part 141, subpart Q, to make
changes to the reporting requirements
for action level exceedances. These
changes implemented the 2016
amendments to section 1414 of SDWA
that required public notification within
24 hours if the system exceeds the lead
action level. In the 2021 LCRR, the EPA
also revised the Consumer Confidence
Report (CCR) Rule in 40 CFR part 141,
subpart O, to require the report to
include the range of lead and copper tap
sampling results and information on
how to access lead tap sampling results
and the service line inventory. The EPA
also revised the mandatory lead health
effects language and informational
statement about lead that must be
included in the CCR.

The 2021 LCRR adds new public
education requirements, including

requirements to notify persons served
by a known or suspected LSL and
timely (24 hour) notification of
individuals when their lead tap
sampling results exceed the lead action
level of 0.015 mg/L. The 2021 LCRR also
requires systems above the trigger level
to conduct goal-based LSLR and also to
conduct additional public outreach
activities about lead in drinking water
and opportunities to replace LSLs if the
system fails to meet the goal
replacement rate established after a
trigger level exceedance.

The 2021 LCRR also adds a new small
system flexibility provision for CWSs
serving 10,000 or fewer persons and all
NTNCWSs. Those systems that
exceeded the trigger level can choose
one out of four compliance options (i.e.,
CCT, LSLR, point-of-use devices,
replacement of lead-bearing plumbing)
to implement if the system exceeds the
lead action level.

On January 20, 2021, President Joseph
R. Biden issued Executive Order 13990,
Protecting Public Health and the
Environment and Restoring Science to
Tackle the Climate Crisis (86 FR 7037,
January 20, 2021). Executive Order
13990 required Federal agencies to
“review and . . . take action to address
the promulgation of Federal regulations
and other actions during the last 4 years
that conflict[ed] with” the “national
objectives,” as provided in the executive
order, including to “be guided by the
best science and be protected by
processes that ensure the integrity of
Federal decision-making” to promote
and protect public health and advance
environmental justice, among others.
The EPA was required to review the
LCRR because the EPA promulgated the
LCRR within the time frame specified
by the executive order, and the LCRR
addresses public health through
drinking water.

Additionally, after promulgation of
the LCRR, the EPA heard from
stakeholders on a range of concerns
about the LCRR, including the lack of
requirements or incentives to replace all
LSLs, the inclusion of the trigger level
that made the rule unnecessarily
complicated, and the implementation
burdens on systems and States.

To allow the EPA to engage with
stakeholders and review the LCRR
before it took effect, on March 12, 2021,
the EPA published the “National
Primary Drinking Water Regulations:
Lead and Copper Rule Revisions; Delay
of Effective Date” (86 FR 14003, USEPA,
2021c¢), which delayed the effective date
of the LCRR from March 16, 2021, to
June 17, 2021. On the same day, the
EPA published the “National Primary
Drinking Water Regulations: Lead and
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Copper Rule Revisions; Delay of
Effective and Compliance Dates” (86 FR
14063, USEPA, 2021d), which proposed
further delaying the effective date of
LCRR to December 16, 2021, to allow
the EPA to “conduct a review of the
LCRR and consult with stakeholders,
including those who have been
historically underserved by, or subject
to discrimination in, Federal policies
and programs prior to the LCRR going
into effect” (86 FR 14063, USEPA,
2021d). On June 16, 2021, the EPA
issued a final rule delaying the LCRR
effective date to December 16, 2021, and
the compliance date from January 16,
2024, to October 16, 2024, “‘to maintain
the same time period between the
effective date and the compliance date
in the LCRR” (86 FR 31941, USEPA,
2021e).

As part of the LCRR review, the EPA
held a series of virtual engagements
from April to August 2021 to obtain
public input on the LCRR. Consistent
with Executive Order 13990, the EPA
engaged with States, Tribes, water
systems, the public, environmental
advocates, and environmental justice
organizations. The EPA also sought
input from community stakeholders in
places that have concerns due to lead in
drinking water, particularly from
individuals and communities that are
most at-risk of exposure to lead in
drinking water.

During this process, the EPA hosted a
series of 10 virtual community
roundtables with stakeholders in:
Pittsburgh, PA; Newark, NJ; Malden,
MA; Washington, DC; Newburgh, NY;
Benton Harbor and Highland Park, MI;
Flint and Detroit, MI; Memphis, TN;
Chicago, IL; and Milwaukee, WI. Each
roundtable included a range of
participants representing local
governments, community organizations,
environmental groups, local public
water utilities, and public officials.
Participants shared their experiences
with lead in their communities and
provided the EPA with oral and written
comments on the LCRR. The EPA also
held a roundtable with representatives
from Tribes and Tribal communities, a
national stakeholder association
roundtable, a national co-regulator
meeting, two public listening sessions,
and a meeting with organizations
representing elected officials.
Summaries of the meetings and written
comments from the public can be found
in the docket, EPA-HQ-OW-2021-0255
at https://regulations.gov/.

On December 17, 2021, the EPA
published the results of the LCRR
review (86 FR 71574, USEPA, 2021b).
The EPA described the comments
received as part of the public

engagement efforts conducted as part of
the LCRR review and determined that
there are regulatory and non-regulatory
actions the agency can take to reduce
drinking water lead exposure. While the
EPA found that the LCRR improved
public health protection relative to the
LCR, the agency also concluded that
there are significant opportunities to
further improve the rule to support the
goal of proactively removing LSLs and
protecting public health more equitably
(86 FR 71574, USEPA, 2021b). The EPA
also announced in the LCRR review that
the effective date of the LCRR published
on June 16, 2021, would continue to be
December 16, 2021, to support near-
term development of actions to reduce
lead in drinking water (86 FR 71574,
USEPA, 2021b). At the same time, the
EPA committed to developing a new
proposed rule, the LCRI, to strengthen
key elements of the rule. The EPA
identified the following policy
objectives informed by the LCRR
review: “Replacing 100 percent of lead
service lines is an urgently needed
action to protect all Americans from the
most significant source of lead in
drinking water systems; equitably
improving public health protection for
those who cannot afford to replace the
customer-owned portions of their LSLs;
improving the methods to identify and
trigger action in communities that are
most at risk of elevated drinking water
lead levels; and exploring ways to
reduce the complexity of the
regulations” (86 FR 71574; USEPA,
2021b). The EPA also stated that it did
not expect to propose changes to the
requirements for information to be
submitted in the initial LSL inventory or
the associated October 16, 2024,
compliance date. The EPA described the
importance of maintaining this date,
stating that “continued progress to
identify LSLs is integral to lead
reduction efforts regardless of potential
revisions to the rule. The inventory
provides critical information on the
locations of potentially high drinking
water lead exposure within and across
public water systems, which will allow
for quick action to reduce exposure” (86
FR 71579, USEPA, 2021b). Specifically,
the EPA noted that development of
inventories nationwide over the near-
term would assist water systems, States,
Tribes, and the Federal Government in
determining the prevalence of these lead
sources and would, among other things,
enable water systems to begin planning
for LSLR and apply for funding.

On December 6, 2023, the EPA
published the proposed LCRI for public
review and comment (84 FR 84878,
USEPA, 2023a). The proposal included

advancements in protecting people from
the health effects from exposures to lead
in drinking water. These advancements
are based on the science and existing
practices utilized by drinking water
systems. Key provisions in the proposal
include requiring virtually all water
systems across the country to replace
LSLs within 10 years, locating legacy
lead pipes, improving tap sampling,
lowering the lead action level, and
strengthening protections to reduce
exposure. The EPA proposed to retain
the 2021 LCRR requirements and
associated October 16, 2024, compliance
date for the initial service line
inventory; notifications to consumers
served by a lead, galvanized requiring
replacement (GRR), or lead status
unknown service lines; Tier 1 public
notification of a lead action level
exceedance; and associated reporting
requirements.

D. Statutory Authority

1. Establishment and Review of National
Primary Drinking Water Regulations

The EPA is publishing revisions to the
NPDWR for lead and copper under the
authority of SDWA, 42 U.S.C. 300f et
seq., including sections 1412, 1413,
1414, 1417, 1445, and 1450. SDWA is
the primary Federal law that protects
the tap water provided to consumers by
water systems across the country.
Congress passed SDWA in 1974,
responding to “accumulating evidence
that our drinking water contains unsafe
levels of a large variety of
contaminants.” Envtl. Def. Fund, Inc. v.
Costle, 578 F.2d 337, 339 (D.C. Cir.
1978). In passing SDWA, Congress
intended to ensure “that water supply
systems serving the public meet
minimum national standards for
protection of public health.” H.R. Rep.
No. 93-1185, at 1 (1974), reprinted in
1974 U.S.C.C.A.N. 6454. The primary
regulatory tool for this protection is
section 1412 of SDWA under which the
EPA is authorized to issue standards for
drinking water served by water systems.
These standards—entitled ‘“National
Primary Drinking Water Regulations”
(NPDWRs)—are accompanied by
“maximum contaminant level goal[s]”
(MCLG), which are set, for each
contaminant, at the level at which there
are no known or anticipated adverse
human health effects with an adequate
margin of safety. 42 U.S.C. 300g—1(a)(3)
and (b)(4). Lead and copper are subject
to existing NPDWRs. Based on the
health effects described above, in 1991,
the EPA established the MCLG for lead
at 0 mg/L, and the MCLG for copper at
1.3 mg/L.
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SDWA section 1412(b)(9) states that
“The Administrator shall, not less often
than every 6 years, review and revise, as
appropriate, each national primary
drinking water regulation promulgated
under this subchapter. Any revision of
a national primary drinking water
regulation shall be promulgated in
accordance with this section, except
that each revision shall maintain, or
provide for greater, protection of the
health of persons.” 42 U.S.C. 300g—
1(b)(9). When the EPA promulgates a
revised NPDWR, the agency follows the
applicable procedures and requirements
in section 1412 of SDWA, including
those related to: (1) the use of best
available, peer-reviewed science and
supporting studies; (2) presentation of
information on public health effects that
is comprehensive, informative, and
understandable; and (3) analysis of the
health risk reduction benefits and costs.
SDWA section 1412(b)(3)(A)—(C), 42
U.S.C. 300g-1(b)(3)(A)-(C).

2. Establishment of the Lead and Copper
Rule as a Treatment Technique

Section 1412(b)(7)(A) of SDWA
authorizes the EPA to “promulgate a
national primary drinking water
regulation that requires the use of a
treatment technique in lieu of
establishing a maximum contaminant
level, if the Administrator makes a
finding that it is not economically or
technologically feasible to ascertain the
level of the contaminant.” 42 U.S.C.
300g-1(b)(7)(A).

In accordance with SDWA section
1412(b)(7)(A), in 1991, the EPA
promulgated the LCR, which established
a treatment technique in lieu of a
maximum contaminant level (MCL) for
lead and copper (56 FR 26460, USEPA,
1991). The EPA’s 1991 decision to
promulgate a treatment technique rule
for lead and copper instead of an MCL
was upheld by the United States Court
of Appeals for the District of Columbia
Circuit. American Water Works
Association v. EPA, 40 F.3d 1266, 1270—
71 (D.C. Cir. 1994). For discussion on
the EPA’s findings and rationale
supporting the agency’s determination
to continue to regulate lead and copper
using a treatment technique rule, see
section IV.A of this preamble.

3. Prevention of Adverse Health Effects
to the Extent Feasible

In establishing treatment technique
requirements, the Administrator is
required to identify those treatment
techniques “which, in the
Administrator’s judgment, would
prevent known or anticipated adverse
effects on the health of persons to the
extent feasible” (SDWA section

1412(b)(7)(A)). “Feasible” is defined in
section 1412(b)(4)(D) of SDWA as
“feasible with the use of the best
technology, treatment techniques and
other means which the Administrator
finds, after examination for efficacy
under field conditions and not solely
under laboratory conditions, are
available (taking cost into
consideration).” Feasibility is based on
the best technology, treatment
techniques, or other means, that have
been tested beyond the laboratory under
full-scale conditions, as opposed to
generally available technology; the
technology need not be in widespread,
full-scale use (SDWA section
1412(b)(4)(D)). Further, in selecting the
best available technology, treatment
techniques, and other means, the EPA
evaluates the ability of the technology to
reduce the level of the contaminant, and
the technological and economic
feasibility of the technologies being
considered, as required under SDWA
section 1412(b)(4)(D) (56 FR 26482,
USEPA, 1991). In short, “feasible” in
this context means technically possible
and affordable. See SDWA section 1412
(b)(4)(D); City of Portland v. EPA, 507
F.3d 706 (D.C. Cir. 2007) (upholding the
EPA’s treatment technique rule for
Cryptosporidium and the agency’s
interpretation that “feasible” means
technically possible and affordable).
Therefore, to meet the statutory
standard, the EPA must evaluate three
primary components for a treatment
technique: (1) the effectiveness of a
technology, treatment technique, or
other means in reducing exposure to a
contaminant to protect public health; (2)
the affordability of the technology,
treatment technique, or other means;
and (3) whether the technology,
treatment technique, or other means is
technically possible. Each of these three
components and the “to the extent
feasible” standard in the statute are
discussed in sequential order in this
section.

First, SDWA requires the EPA to
establish NPDWRs to protect public
health to reduce exposure to drinking
water contaminants. Notably, the public
health protection goal for NPDWRs
under SDWA is the same for a MCL and
a treatment technique. SDWA requires
the EPA set an MCL ““as close to the
maximum contaminant level goal
[MCLG] as is feasible” (SDWA section
1412(b)(4)(B)). Because the MCLG is set
at the level at which no known or
anticipated adverse effects on the health
of persons occur, SDWA'’s standard for
a treatment technique rule—to “prevent
known or anticipated adverse effects on
the health of persons to the extent

feasible”’—is essentially the same as the
standard for an MCL (SDWA section
1412(b)(4)(A) and section 1412(b)(7)(A)).
As Congress explained in SDWA
legislative history, NPDWRs ““are to be
protective of public health. While cost
and technology are factors to be
considered . . . the first priority of the
Act is to protect human health by
reducing or preventing human exposure
to potentially harmful contaminants in
drinking water.” 1986 U.S.C.C.A.N.
1566, 1570, S. REP. 99-56 (1985). In
establishing NPDWRs, where an agency
action is based on science, SDWA
directs the EPA to use the best available
peer-reviewed science and supporting
studies conducted in accordance with
sound and objective scientific practices,
as well as data collected by accepted
methods or best available methods
(SDWA section 1412(b)(3)(A)).

Second, in evaluating feasibility
under SDWA section 1412(b)(4)(D) and
section 1412(b)(7)(A), the EPA also must
“‘take costs into consideration.” The
legislative history of this provision
makes it clear that this aspect of
feasibility is to be evaluated relative to
“what may reasonably be afforded by
large metropolitan or regional public
water systems” (H.R. Rep. No. 93—-1185
(1974), reprinted in 1974 U.S.C.C.A.N.
6454, 6471). See also S. Rep. No. 104—
169, at 3 (1995) (feasibility is based on
best available technology affordable to
“large” systems).6 The statutory
framework for establishing an MCL or
treatment technique rule also supports
this approach of considering costs in
determining the feasibility of an MCL or
treatment technique rule. If the EPA
cannot identify any affordable
technologies for a particular category of
small systems, the statute requires the
EPA to identify variance technologies
that “achieve the maximum reduction
or inactivation efficiency that is
affordable” and protective of public
health (SDWA section 1412(b)(15)(A)
and (B)). As a result, the EPA may not
reject a treatment technique because it
is unaffordable to small systems.

Third, with respect to the technical
possibility 7 component of the feasibility
standard, for lead and copper drinking

6 Where the term ‘““affordable” appears throughout
the preamble to describe this aspect of the
definition of “feasible”” in SDWA section
1412(b)(4)(D), it refers to “what may reasonably be
afforded by large metropolitan or regional public
water systems.”

7 Note, given that the definition for “feasible” at
SDWA section 1412(b)(4)(D) provides for the use of
“treatment techniques and other means” in
addition to “technology,” the terms “‘technological”
and “technical” are used interchangeably herein for
purposes of discussing feasibility to be more
inclusive of the different types of treatment
techniques that may be encompassed in a NPDWR.
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water rules beginning with LCR, the
EPA has consistently considered
“whether a technology has been shown
to be effective” by water systems and ““is
compatible with other water treatment
processes” (56 FR 26482, USEPA 1991).
The EPA has evaluated additional
factors for lead and copper NPDWRs
that may affect the ability of water
systems to administer and implement
rules, depending on the unique
technologies, treatments, and other
means available to reduce lead and
copper in drinking water. Specifically,
the EPA has historically considered
other factors, such as the national
availability of necessary capital
improvement resources and supplies,
labor, and specialized expertise, as
supported by the best available
information and the learned experiences
and expertise from water systems,
States, and other stakeholders. When
promulgating a rule consisting of
multiple treatment technique
requirements, the EPA considers
whether each treatment technique is
feasible and whether implementation of
the full suite of treatment techniques is
feasible.

When the EPA assesses technical
possibility, it may consider system size.
In contrast to affordability, which is
evaluated relative to only large
metropolitan or regional water systems,
the EPA evaluates technical possibility
without that limitation. As previously
stated, there is legislative history and
case law that clearly provides Congress
intended the statute to be technology-
forcing and thus, that cost
considerations were to be based on what
is affordable only for large metropolitan
or regional water systems. Absent any
further limitation in SDWA, the best
interpretation of the statute is to assess
what is technically possible for
treatment techniques by evaluating
whether there are relevant, system-size-
based considerations.

SDWA section 1412(b)(7)(A) also
directs the EPA to evaluate the most
stringent or health protective level for a
treatment technique because treatment
techniques must “prevent known or
anticipated adverse effects on the health
of persons to the extent feasible.” See
City of Portland v. EPA, 507 F.3d 706
(D.C. Cir. 2007) (finding that SDWA
requires the EPA to choose a treatment
technique that is the most stringent
feasible).

Interpreting the phrase “prevent . . .
to the extent feasible” in this section to
require treatment techniques provide
the most health protection feasible
accords with the plain text of SDWA
section 1412(b)(7)(A), as well as SDWA
section 1412 as a whole, and the

associated legislative history. First, in
1974, the statute required the EPA to
evaluate feasibility based on whether
treatment techniques are “‘generally
available” with cost taken into account
based on “what may reasonably be
afforded by large metropolitan or
regional public water systems. In 1986,
however, “‘generally available”” was
changed to “best available” in the
definition of feasibility, “‘to assure that
such standards reflect the full extent of
current technology capability to move
toward achievement of the health effects
goal.” 1986 U.S.C.C.A.N. 1566, 1570-71,
S. REP. 99-56 (1985).

Second, SDWA specifies that the EPA
may promulgate treatment techniques
that are less stringent or health
protective than feasible only in two
narrow circumstances. The first such
circumstance is SDWA section
1412(b)(5), under which the EPA may
require the use of a treatment technique
to achieve a contaminant level other
than the feasible level if attaining the
feasible level would result in an
increase in the health risk posed by
drinking water by increasing the
concentration of other contaminants or
by interfering with the efficacy of
drinking water treatment techniques or
processes that are used to comply with
other NPDWRs. The second
circumstance is SDWA section
1412(b)(6)(A), under which, if the EPA
determines that the benefits of a
treatment technique would not justify
the costs of compliance, the EPA may
promulgate a treatment technique for
the contaminant that maximizes health
risk reduction benefits at a cost that is
justified by the benefits. As a result,
interpreting “prevent . . . to the extent
feasible” at SDWA section 1412(b)(7)(A)
as anything other than what is the most
stringent or health protective feasible
level for a treatment technique would
make these two statutory exemptions
meaningless and unnecessary. See City
of Portland v. EPA, 507 F.3d 706, 712
(D.C. Cir. 2007) (“But if ‘feasible’ meant
that the technique’s benefits justified its
costs, [SDWA] section [1412](b)(6)(A)—
which allows EPA to use cost-benefit
analysis to set less stringent standards
than the most feasible—would be
surplusage.” (Emphasis added)).

In summary, the best interpretation of
the statutory standard for treatment
techniques requires consideration of the
terms used and defined in SDWA
section 1412(b)(4) and section
1412(b)(7)(A), as described in this part
of the preamble. Specifically, under
SDWA section 1412(b)(7)(A), the EPA
must prescribe the best available
technologies, treatment techniques, or
other means that are effective at

preventing adverse health effects from
lead and copper in drinking water to the
greatest extent that are both affordable
for large systems, and which are
technically possible.

Beginning with the LCR in 1991, the
EPA has consistently evaluated
feasibility for this treatment technique
rule in accordance with SDWA section
1412(b)(4) and section 1412(b)(7)(A). As
the EPA explained in the preamble to
the 1991 LCR, “[t]he goal of this rule is
to provide maximum human health
protection by reducing the lead and
copper levels at consumers’ taps to as
close to the MCLG as is feasible” (56 FR
26478, USEPA, 1991). Each of the best
available technologies, treatment
techniques, and other means specified
in the LCRI—service line replacement,
CCT, and public education—prevent
known or anticipated adverse health
effects to the extent feasible.

Evaluating Feasibility for Each
Treatment Technique

The LCRI is a treatment technique
rule composed of four separate
“technologies, treatment techniques or
other means,” specifically: service line
replacement, CCT, public education,
and source water treatment.? The EPA
chose this approach because multiple
technologies, treatments, and other
means are effective at reducing public
health risks associated with lead and
copper contamination in drinking water.
Since the first proposed NPDWR for
lead and copper, the LCR, in 1988, the
EPA has evaluated a combination of
treatment techniques to address lead
contamination in drinking water, given
the complexity inherent in lead
contamination and the need for a multi-
faceted approach to managing it (53 FR
31537, USEPA 1988; see section IV. A of
this preamble about the characterization
and complex nature of lead drinking
water contamination). While the
requirements for lead and copper
NPDWRs have changed over time based
on the best available information and
the lived and learned experiences of
water systems, communities, and States,
these NPDWRs have maintained the
same four treatment techniques for
service line replacement, CCT, public
education, and source water treatment.

Consistent with SDWA section
1412(b)(7)(A), the EPA evaluates
feasibility at the level of a treatment
technique, rather than evaluating the
feasibility of each sub-element of a
treatment technique (‘‘the Administrator

8Note, the EPA is not including a discussion of
feasibility for source water treatment, because it is
not being amended by this final rule. For the EPA’s
feasibility determination for source water treatment,
see the final LCR (56 FR 26482, USEPA 1991).
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shall identify those treatment
techniques which, in the
Administrator’s judgment, would
prevent known or anticipated adverse
effects on the health of persons to the
extent feasible. Such regulations shall
specify each treatment technique
known to the Administrator which
meets the requirements of this
paragraph, but the Administrator may
grant a variance from any specified
treatment technique in accordance with
section 300g—4(a)(3) of this title.”
(emphasis added)). The EPA reasonably
followed the statutory standard to
evaluate feasibility for “each treatment
technique . . . which meets the
requirements’” at SDWA section
1412(b)(7)(A).

4. Notice and Recordkeeping
Requirements

Section 1414(c)(1) of SDWA requires
public water systems to provide public
notice in certain specified situations,
such as when the system has failed to
comply with an applicable treatment
technique requirement, or if the water
system is subject to a variance or
exemption. SDWA section 1414(c)(2)
states that the Administrator “‘shall by
regulation . . . prescribe the manner,
frequency, form, and content for giving
notice.” 42 U.S.C. 300g-3(c)(2). The
EPA first promulgated the PN Rule in
2000 and subsequently revised it with
the issuance of new or revised NPDWRs.
This final rule includes revisions to the
PN Rule related to the LCRIL

Section 1414(c)(1)(D) of SDWA, as
amended by the Water Infrastructure
Improvements for the Nation (WIIN)
Act, requires public water systems to
provide notice to the public if the water
system exceeds the lead action level. 42
U.S.C. 300g-3(c)(1)(D). Section
1414(c)(2)(C) of SDWA specifies
additional requirements related to the
public notice if the action level
exceedance has the potential to have
serious adverse effects on human health
as a result of a short-term exposure,
including that the public notice must
“be distributed as soon as practicable,
but not later than 24 hours” after the
water system learns of the action level
exceedance, and that the system must
report the exceedance to both the State
and the Administrator within that same
time period (42 U.S.C. 300g-3(c)(2)(C)(i)
and (iii)). If a water system or State does
not issue the required public notice for
an exceedance of the lead action level,
SDWA section 1414(c)(2)(D) directs the
EPA to issue the required public notice
“not later than 24 hours after the
Administrator is notified of the
exceedance.”

In the final rule preamble for the 2021
LCRR, the EPA determined that a lead
action level exceedance has the
potential to have serious adverse health
effects on humans as a result of short-
term exposure (86 FR 4240, USEPA,
2021a). The EPA also explained that it
interprets SDWA section
1414(c)(2)(C)(iii) to require systems to
report only lead action level
exceedances to the Administrator
because the EPA does not have any
obligation to issue a notice for other
violations of drinking water standards
in States with primacy, and therefore,
the EPA does not need to be notified of
those other situations.

SDWA section 1414(c)(4) requires the
EPA to issue regulations to require each
CWS to provide a periodic report to
each customer of the system. The EPA
first promulgated CCR regulations in
1998. (40 CFR part 141, subpart O) On
May 24, 2024, the EPA promulgated
significant revisions to the CCR Rule.
(89 FR 45980, USEPA, 2024c) This final
rule includes further revisions to the
CCR Rule related to the LCRI.

SDWA section 1417(a)(2) provides
that public water systems ‘“‘shall identify
and provide notice to persons that may
be affected by lead contamination of
their drinking water” where the
contamination results from the lead
content of the construction materials of
the public water distribution system
and/or corrosivity of the water supply
sufficient to cause leaching of lead.
Notice must be provided
“notwithstanding the absence of a
violation of any national drinking water
standard.” 42 U.S.C. 300g—6(a)(2)(A)(i)
and (ii). This rule requires water
systems to identify, notify, and provide
public education to persons when they
are served by construction materials that
contain may lead (lead, GRR, and
unknown service lines) and when the
corrosivity of the water supply is
sufficient to cause leaching of lead.

SDWA section 1445(a) provides that
every person who is subject to a
requirement under SDWA or who is a
grantee shall establish and maintain
records, make reports, conduct
monitoring, and provide information to
the Administrator as reasonably
required by regulation to assist the
Administrator in establishing
regulations under SDWA, in
determining compliance with SDWA, in
administering any financial assistance
program under SDWA, in evaluating the
health risks of unregulated
contaminants, and in advising the
public of such risks. In requiring public
water systems to monitor under SDWA
section 1445(a), the Administrator may
take into consideration the system size

and the contaminants likely to be found
in the system’s drinking water. 42
U.S.C. 300j—4(a).

5. Primacy Enforcement of National
Primary Drinking Water Regulations

While the EPA always retains its
independent enforcement authority,
pursuant to SDWA section 1413(a), the
agency may authorize States, Territories,
and Tribes to have primary
responsibility for administration and
enforcement of primary drinking water
regulations and related requirements
applicable to public water systems
within their jurisdiction (“primacy”).9
Where the EPA has not approved
primacy, the EPA implements the
drinking water standards. The EPA may
grant primacy when the agency
determines that the State has adopted
regulations that are no less stringent
than the promulgated NPDWR, among
other conditions. 42 U.S.C. 300g—2(a)
and 40 CFR part 142. At this time, 49
States and the Navajo Nation have
primary enforcement responsibility for
public water systems in their
jurisdictions.

To retain primary enforcement
responsibility for public water systems,
States must adopt regulations that are
no less stringent than any new or
revised NPDWRs promulgated in 40
CFR part 141 and request the EPA to
approve a program revision. States must
submit complete and final applications
for approval of a program revision no
later than two years after promulgation
of the new or revised regulation unless
the EPA grants the State a two-year
extension. The EPA must approve or
deny complete and final State primacy
applications within 90 days of
submission to the EPA. See 42 U.S.C.
300g—2(b)(2) and 40 CFR 142.12(d). In
some cases, a State that has an approved
primacy program for each existing
NPDWR may qualify for interim primary
enforcement authority for a new or
revised NPDWR while the EPA’s
decision on the primacy application is

9 For purposes of simplicity in this preamble, the
term “primacy agencies” and “‘States” are used
interchangeably to refer to States, Tribes, and
Territories with primacy, and the Regional
Administrator of EPA, where the EPA is acting as
the primacy agency. The term ““State” is defined in
40 CFR 141.2 to mean the agency of the State or
Tribal government which has jurisdiction over
public water systems. During any period when a
State or Tribal government does not have primary
enforcement responsibility pursuant to section 1413
of SDWA, the term ““State”” means the Regional
Administrator, U.S. Environmental Protection
Agency. The term ““State” is defined in 40 CFR
142.2 to include one of the States of the United
States, the District of Columbia, the Commonwealth
of Puerto Rico, the Virgin Islands, Guam, American
Samoa, the Commonwealth of the Mariana Islands,
the Trust Territory of the Pacific islands, or an
eligible Indian Tribe.
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pending. See 42 U.S.C. 300g-2(c) and 40
CFR 142.12(e). SDWA section 1413(b)(1)
requires the EPA to establish regulations
governing the primacy application and
review process “‘with such
modifications as the Administrator
deems appropriate.” In addition to
revisions to the NPDWR for lead and
copper, the CCR Rule, and the PN Rule,
this final rule includes changes to the
primacy requirements related to this
rule.

SDWA section 1450 authorizes the
Administrator to prescribe such
regulations as are necessary or
appropriate to carry out the
Administrators functions under the Act.
42 U.S.C. 300j-9.

E. Anti-Backsliding Analysis of LCRI
Relative to LCR and LCRR

Section 1412(b)(9) of SDWA is known
as the “anti-backsliding” provision.
Under this provision, the EPA is
required to ensure that “‘each revision”
of a national primary drinking water
regulation “‘shall maintain, or provide
for greater, protection of the health of
persons.” The EPA has analyzed this
rule against this standard using a
framework that gives meaning to the
text, structure, and purpose of the anti-
backsliding provision, and is the best
reading of the statutory provision. The
term ‘“‘each revision” is naturally read to
refer to a revision of a “national primary
drinking water regulation,” meaning
that each new rule that revises the older
regulation, shall maintain, or provide
for greater health protection. The plain
meaning of “revision” is broad in scope
and contemplates that one revision may
contain multiple parts. The word
“revision” is defined as ““[t]he action or
an act of revising something; critical or
careful examination or perusal of a text,
judgment, code, etc., with a view to
making corrections, amendments, or
improvements.” Revision, definition
2.a. (in the context of a legal change),
Oxford English Dictionary (3d ed. 2010).
Thus, when analyzing whether “each
revision” allows for backsliding, SDWA
section 1412(b)(9)’s plain meaning asks
the EPA to compare the whole of a new
rule (i.e., the “revision” at issue) against
the whole of the prior rule to assess
whether the revision maintains or
improves upon health protections.

This is particularly true for a
treatment technique regulation. A
treatment technique rule is not centered
on a single compliance level, but rather
on an integrated set of actions designed
to reduce the overall level of exposure
to a contaminant. Therefore, in
assessing whether a new treatment
technique rule maintains or provides for
greater health protection relative to the

existing rule, the EPA evaluates the
treatment technique rule as a whole, not
on a component-by-component or
provision-by-provision basis. As
described in the 2021 LCRR rulemaking,
the backsliding analysis for a treatment
technique rule is “based on an
assessment of public health protection
as a result of implementation of a rule
as a whole, rather than a comparison of
numerical benchmarks within the
treatment technique rule” (86 FR 4216,
USEPA, 2021a). Therefore, when
analyzing the LCRI against the anti-
backsliding standard, the EPA assessed
the level of public health protection
resulting from implementation of the
whole of the final LCRI (i.e., the
“revision”). Because water systems are
required to comply with the LCR until
October 16, 2024, when water systems
would have been required to comply
with the 2021 LCRR in the absence of
the LCRI, the EPA conducted two anti-
backsliding analyses to compare the
LCRI against the whole of the LCR and
then separately against the whole of the
2021 LCRR to assess whether the new
rule will maintain or improve public
health protection relative to both prior
baselines.

The EPA has found the final LCRI will
improve public health protection over
either the LCR or 2021 LCRR in
accordance with SDWA section
1412(b)(9). Below is a more detailed
breakdown of some of the most
significant components that make the
LCRI, as a whole, more protective than
either the LCR or 2021 LCRR. The
central feature of the LCRI is the
mandatory replacement of lead and GRR
service lines regardless of a water
system’s 90th percentile lead level. This
is a more health protective approach
relative to either the LCR or 2021 LCRR
baseline because removing lead and
GRR service lines eliminates a
significant source of lead from the
distribution system. Replacing lead and
GRR service lines has been shown to
significantly reduce lead levels in
drinking water (Camara et al., 2013;
Deshommes et al., 2018; Trueman et al.,
2016), which improves public health by
reducing the associated health impacts
from lead exposures.

The LCR only requires water systems
to replace LSLs systemwide if a system
exceeds the lead action level and allows
them to stop replacements once their
90th percentile lead level is below the
lead action level. The 2021 LCRR
requires systems to replace lead and
GRR service lines if they exceed the lead
action level, and to initiate a goal-based
replacement program if they exceed the
lead trigger level. In contrast, the LCRI
requires systemwide replacement of

lead and GRR service lines regardless of
90th percentile lead levels and at a
faster replacement rate. By eliminating
these major lead sources, the LCRI will
result in significant public health
benefits. While the EPA projected that a
total of 339,000 to 555,000 lead and
GRR service lines under control of water
systems would be replaced under the
2021 LCRR over a 35-year period, the
LCRI requires replacement of all lead
and GRR service lines under control of
the system (USEPA, 2020a, Exhibit C-1)
within 10 years for most water systems.
This is a key element of the LCRI and

is intended to provide both broader and
more certain lead risk reduction than
any of the prior lead rules. The EPA
projects that all lead and GRR service
lines will be replaced under the LCRI
over the period covered by the
economic analysis. Specifically, the
EPA estimates that 6.7 million lead and
GRR service lines will be replaced
within the 10-year mandatory
replacement window and the remaining
approximately 200,000 lines will be
replaced in the following years for
systems with deferred replacement
deadlines. Thus, the number replaced
among all systems nationwide is
expected to be substantially greater than
under the 2021 LCRR (USEPA, 2024d).
Note that under the LCRI, like the 2021
LCRR, there are also about 2 million
lead connectors that are required to be
replaced when they are encountered by
the water system (i.e., during water
main replacement). For additional
information on the EPA’s estimated
numbers of lead content service lines
see chapter 3, section 3.4.4, of the final
LCRI Economic Analysis (USEPA,
2024a).

In addition, the LCRI makes changes
to the treatment technique for CCT that
will maintain or improve public health
protection. These changes include
lowering the lead action level to 0.010
mg/L from 0.015 mg/L under the LCR
and the 2021 LCRR. The LCRI lead
action level thus requires water systems
to take actions (e.g., install or re-
optimize CCT, conduct public
education) both sooner and at lower
lead levels than under the LCR or the
2021 LCRR. Similarly, the LCRI’s
requirement to use the higher result of
the first- and fifth-liter tap samples at
LSL sites will result in more systems
installing or re-optimizing optimal
corrosion control treatment (OCCT) one
or more times after the LCRI compliance
date, as well as notifying and educating
the public about health risks from lead.

Several other changes to the LCRI
warranted specific anti-backsliding
analysis. First, the EPA is revising the
OCCT requirements to no longer require
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most systems with CCT that exceed the
lead action level to re-optimize their
OCCT multiple times before they
complete their service line replacement
program if they re-optimized once after
the compliance date for LCRI and are
meeting their optimal water quality
parameters (OWQPs). However, the
LCRI maintains or improves public
health protection for those systems.
Public health protection will be
maintained because systems already
conducting OCCT or having re-
optimized OCCT will be required to
continue to operate that treatment.
Public health protections will also be
maintained or improved because the
LCRI requires systems that continue to
exceed the lead action level to conduct
additional public education activities
and make filters available if they have
“multiple lead action level
exceedances” (see section IV .K of this
preamble). The EPA anticipates
additional health benefits from this
change to the CCT requirements because
systems and States can prioritize
resources for these types of mitigation
activities and, most importantly, lead
service line replacement. These
requirements will achieve greater public
health benefits overall for systems with
lead service lines by facilitating the
removal of the most significant source of
lead in drinking water and are more
likely to lower the level of lead in tap
samples compared to repeating OCCT
re-optimization steps that may not
achieve further reductions. Also, if there
have been no significant source water or
treatment changes (actions which
themselves can require a CCT study), a
new re-optimization study is likely to
yield the same outcomes as a previous
study. These systems will have re-
optimized once after the compliance
date for the LCRI and persistently high
lead levels can be mitigated by targeted
public education activities and the
availability of filters.

In addition, the final LCRI requires
systems that exceed the lead action level
after they have replaced all lead and
GRR service lines to install or re-
optimize OCCT to tailor CCT based on
the new conditions where lead and GRR
service lines are no longer the most
significant sources of lead. This can
result in maintaining or improving
health protection because systems may
achieve better performing CCT when the
study is designed to optimize treatment
based on the new system characteristics.
Further, regardless of whether a system
is conducting service line replacement,
the final LCRI maintains the rule
provision in § 141.82(h) that allows the
State to modify its decision for OCCT or

re-optimized OCCT on its own initiative
or in response to a request by a water
system or other interested party.

In addition, the 2021 LCRR allows
CWSs serving 10,000 persons or fewer
and all NTNCWSs which exceed the
lead action level to choose between four
compliance options: replace lead and
GRR service lines, install and maintain
OCCT, conduct full replacement of lead-
bearing plumbing, or install and
maintain point-of-use devices, while
systems serving greater than 10,000
persons were required to replace lead
and GRR service lines and install or re-
optimize CCT. The LCRI requires all
water systems with lead or GRR service
lines to conduct mandatory service line
replacement regardless of lead levels.
Accordingly, under the LCRI, small
water systems with lead and/or GRR
service lines are required to remove
these significant sources of lead and
may not choose between service line
replacement and other options to
protect against lead exposures if they
exceed the lead action level. Instead,
small CWSs serving 3,300 persons or
fewer (reduced from 10,000 persons or
fewer under the 2021 LCRR) and all
NTNCWSs can choose among the
remaining three options if approved by
the State. This reduced threshold
ensures appropriate application of the
remaining options. Thus, the LCRI
provides greater protection of public
health than the 2021 LCRR for small
systems with lead or GRR service lines
that exceed the lead action level. As
compared to the pre-2021 LCR, the LCRI
improves the level of public health
protection provided by the rule for
systems without lead or GRR service
lines that serve less than 3,300 persons
that exercise this compliance flexibility;
these systems will be subject to the
lower action level and improved public
education, including lead sampling at
schools and child care facilities. For
systems with lead or GRR service lines
that serve less than 3,300 persons that
exercise this compliance flexibility, the
lower action level, coupled with a
mandatory service line replacement
requirement, increases the level of
health protection at those systems as
compared to the pre-2021 LCR.

The EPA is requiring additional
improvements across other parts of LCRI
that will result in some actions taken
both at lower lead levels and other
actions that must be taken regardless of
lead levels to better protect public
health. Exhibit 1 in section IL. A of this
preamble summarizes these changes and
illustrates comparisons among the pre-
2021 LCR, the 2021 LCRR, and the final
LCRI requirements.

As a whole, therefore, the LCRI
improves public health protection
relative to the LCR or the 2021 LCRR.
This conclusion is supported by a
comparison of the monetized health
benefits. See chapter 5, section 5.6.2,
and appendix F of the final LCRI
Economic Analysis (USEPA, 2024a) for
2021 LCRR to LCRI monetized estimated
health benefits comparisons and
appendix C, of the final LCRI Economic
Analysis for pre-2021 LCR to LCRI
monetized estimated cost and health
benefits comparisons.

Through this revision of the NPDWR
for lead and copper, the EPA is
requiring a more stringent and
comprehensive set of lead reduction
requirements compared to the LCR or
the 2021 LCRR, including mandatory
service line replacement; changes to the
treatment technique for CCT; and more
robust and meaningful public
education. Therefore, the EPA expects
the LCRI, as a whole, will improve
public health protections relative to the
LCR and the 2021 LCRR in accordance
with SDWA section 1412(b)(9).

As part of the anti-backsliding
analysis that the LCRI, as a whole,
would improve public health protection
relative to the LCR and the 2021 LCRR,
the EPA also evaluated the impact of
requiring water systems to comply with
the LCR instead of the 2021 LCRR (with
some limited exceptions) between
October 16, 2024, and the compliance
date of the LCRI. Through the
consultations the EPA conducted as part
of the 2021 LCRR review, as well as the
engagements and consultations the EPA
held to support the development of the
proposed and final LCRI, including
public comments received, many
stakeholders, including States and water
systems, provided feedback on the
challenge of implementing successive
changes to the LCR over a short period
of time, such as the inefficient use of
time and resources needed to prepare to
implement requirements that could be
different or no longer apply in the rule’s
next iteration and public confusion
about rapidly changing requirements.
Because of these challenges, as
explained further below, the EPA is
requiring that water systems continue to
implement the pre-2021 LCR
requirements between promulgation of
the LCRI and the compliance date of
three years after promulgation. In
addition, the EPA is requiring water
systems to implement the 2021 LCRR
requirements for the initial service line
inventory, notification to persons served
by known or potential LSLs, Tier 1
public notification of lead action level
exceedances, and associated reporting
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requirements (see section V.B of this
preamble for further discussion).

The EPA previously recognized that
the LCRR is an improvement in public
health protection over the LCR,
especially in light of the inventory
requirements of the 2021 LCRR.
Notwithstanding the EPA’s elimination
of certain LCRR compliance deadlines
in the LCRI, the EPA expects greater
health benefits from the LCRI. The
improvement of public health
attributable to the 2021 LCRR compared
to the LCR is based primarily on the
changes to the treatment technique
requirements of LSLR, OCCT, and
public education—actions that occur
over extended periods of time in
response to tap sampling results that
exceed certain thresholds. The EPA
does not expect those projected
improvements from the 2021 LCRR
would have been realized between the
October 16, 2024, compliance date for
the 2021 LCRR and the compliance date
of the LCRI. Moreover, the EPA expects
that, if compliance with the entire 2021
LCRR were required starting October 16,
2024, it would negatively affect water
systems’ abilities to comply with the
LCRI to realize the greater health risk
reduction benefits of the LCRL

Since LCRI compliance is required in
the third year of the 2021 LCRR
implementation, systems and States
would be simultaneously tasked with
implementation of two different rules at
the same time they are engaged in the
startup activities for the LCRI. The
startup activities for water systems
include reading and training on the rule
to understand its new requirements,
creating a staffing plan, and securing
funds for compliance among other
requirements such as developing a
baseline inventory and service line
replacement plan. The startup activities
for a State include adopting State
regulations, modifying data systems,
and conducting internal and external
training. If water systems are required to
simultaneously implement the entire
2021 LCRR for the first time and prepare
for LCRI compliance, the EPA expects
that it would be beyond the capacity of
water systems, States, and the EPA
where direct implementation occurs,
and therefore, the expected benefits of
one or both rules would not be realized
(see section V.B of this preamble for
further discussion).

Allowing water systems to transition
from compliance with the LCR to
compliance with the LCRI, while
requiring systems to comply with the
2021 LCRR’s initial inventory
requirements in the interim, will result
in more full service line replacements
and, thus, broader and faster health risk

reduction than if adequate planning for
LCRI compliance did not take place
because of the diversion of scarce
system and State resources towards
short-term implementation of the 2021
LCRR.

F. White House Lead Pipe and Paint
Action Plan and the EPA’s Strategy To
Reduce Lead Exposures and Disparities
in U.S. Communities

The development of the LCRI is a key
action of the Lead Pipe and Paint Action
Plan, released by the Biden-Harris
Administration in 2021 (The White
House, 2021). The aim of the plan is to
mobilize resources from across the
Federal Government through funding
made available from the Infrastructure
Investment and Jobs Act, also referred to
as the Bipartisan Infrastructure Law
(BIL), to reduce lead exposure from
pipes and paint containing lead. The
plan includes a goal of eliminating all
LSLs and remediating lead paint.

In October 2022, the EPA published
the ““Strategy to Reduce Lead Exposures
and Disparities in U.S. Communities”
(or “Lead Strategy”) to “advance EPA’s
work to protect all people from lead
with an emphasis on high-risk
communities” (USEPA, 2022a). This
agency-wide Lead Strategy promotes
environmental justice in communities
challenged with lead exposure and
includes four key goals: (1) reduce
community exposures to lead sources;
(2) identify communities with high lead
exposures and improve their health
outcomes; (3) communicate more
effectively with stakeholders; and (4)
support and conduct critical research to
inform efforts to reduce lead exposures
and related health risks. The LCRI is a
key action within the EPA’s Lead
Strategy and “‘reflects EPA’s
commitment to fulfilling the Biden-
Harris Administration’s historic
commitment of resources to replace lead
pipes and support lead paint removal
under the Lead Pipe and Paint Action
Plan” (USEPA, 2022a).

G. Bipartisan Infrastructure Law and
Other Financial Resources

There are a number of pathways for
systems to receive support for LSLR and
related activities, including low- to no-
cost financing through the Drinking
Water State Revolving Fund (DWSRF);
lead remediation grants under
authorities established by the WIIN Act
and incorporated into SDWA at sections
1459A, 1459B, and 1464; and low-cost
financing from the Water Infrastructure
Finance and Innovation Act (WIFIA)
program. The EPA strongly encourages
water systems to evaluate these
available funding opportunities to

support LCRI implementation and full
LSLR. Water systems are encouraged to
contact their State’s DWSRF program to
learn about project eligibilities,
requirements, and how to apply for
assistance through the DWSRF.

The BIL appropriated $30.7 billion in
supplemental DWSRF funding over a
five year period and reemphasized the
importance of LSLR under the DWSRF
program by including $15 billion
specifically appropriated for “lead
service line replacement projects and
associated activities directly connected
to the identification, planning, design,
and replacement of lead service lines.”
Full service line replacement is an
eligible expenditure under the DWSRF
regardless of the ownership of the
property on which the service line is
located. The BIL LSLR, BIL General
Supplemental, and base program
appropriations can pay for LSLR and
related activities.

The BIL requires that States provide
49 percent of their LSLR and General
Supplemental capitalization grant
amounts as additional subsidization in
the form of principal forgiveness and/or
grants to disadvantaged communities, as
defined under SDWA section
1452(d)(3). Assistance provided as
additional subsidization does not need
to be repaid. If available, additional
subsidization can be used to cover the
cost of customer-side LSLR. State
DWSRF programs are strongly
encouraged to prioritize available
additional subsidization for this
purpose.

In May 2024, the White House
highlighted its efforts to accelerate
progress towards the elimination of
LSLs in the United States (The White
House, 2024a). The President
announced the availability of $3 billion
in funding for LSLR, part of the $15
billion in dedicated BIL DWSRF
funding for LSLR. For example, as part
of this available BIL DWSRF funding,
the President announced $76 million for
LSLR in the State of North Carolina, for
a total distribution of $250 million in
BIL DWSRF to communities in North
Carolina over the first three years of BIL
implementation. In addition, the
DWSRF program is part of the Justice40
Initiative, which has the goal that 40
percent of the overall benefits of certain
Federal investments flow to
disadvantaged communities.
Additionally, several cities demonstrate
the significance of BIL funding in
assisting communities to equitably
replace their LSLs as quickly as feasible.
Pittsburgh, Pennsylvania has received
over $40 million in BIL funding and is
on track to eliminate LSLs in its city by
2026. The City of Milwaukee, Wisconsin
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is receiving over $30 million in BIL
funding for LSLR through the DWSRF,
putting the city on track to replace all
its LSLs within 10 years instead of the
initially estimated 60 years (The White
House, 2024a; 2024b).

Corrosion control planning and
design, LSL inventories and
replacement plans, and associated
capital infrastructure projects are
eligible for DWSRF funding under the
DWSRF General Supplemental
appropriation under the BIL as well as
the DWSRF annual base appropriations.
However, CCT is not an eligible activity
for DWSRF funding from the $15 billion
specifically appropriated in BIL for
LSLR and associated activities. States
may use DWSREF set-aside funds to
assist water systems’ development of
corrosion control strategies and LSL
inventories and replacement plans.

Under the DWSRF, State programs are
authorized to reserve a portion of their
capitalization grants as set-asides that
can be spent on non-infrastructure
purposes. Set-asides can fund State
programs, technical assistance and
training for water utilities (such as
educational opportunities for operators),
and other activities that support
achieving the public health protection
objectives of SDWA. Set-asides taken
from BIL LSLR capitalization grants
must be used to either administer the
capitalization grant or for eligible
projects and activities that meet the
statutory purpose of these LSLR funds.
Activities must be directly connected to
the identification, planning, design, and
replacement of LSLs. Examples of
eligible projects and activities from BIL
LSLR set-aside funds include, but are
not limited to, planning and design for
LSLR; developing or updating service
line inventories; providing technical
assistance, education, and outreach; and
non-routine sampling that is not for
compliance purposes.

The WIIN Act established three
drinking water grant programs
incorporated into SDWA that are
available to support activities to reduce
lead exposures in drinking water. The
Reducing Lead in Drinking Water grant
program awards funding for the
reduction of lead in drinking water in
disadvantaged communities, as defined
under SDWA section 1452(d)(3). This
grant program focuses on two priority
areas: (1) Reduction of lead exposures in
the nation’s drinking water systems
through water infrastructure and
treatment improvements and (2)
reduction of children’s exposure to lead
in drinking water at schools and child
care facilities (USEPA, 2022b). The
Voluntary School and Child Care Lead
Testing and Reduction grant program

awards funding to States, Territories,
and Tribes to assist local and Tribal
educational agencies in voluntary
testing and remediation for lead
contamination in drinking water at
schools and child care facilities (USEPA
and USHHS, 2023). The Small,
Underserved, and Disadvantaged
Communities grant program awards
funding to States, Territories, and Tribes
to assist public water systems in
underserved, small, and disadvantaged
communities in meeting SDWA
requirements, including the lead and
copper NPDWRs (USEPA, 2021f).

The EPA also administers the WIFIA
program, a Federal credit program, to
accelerate investment in the nation’s
water infrastructure by providing long-
term, low-cost supplemental loans for
regionally and nationally significant
projects, including those eligible for
funding through DWSRF's (USEPA,
2023b). The WIFIA program can provide
financial assistance for LSLR projects.
The City of Chicago is using its $336
million WIFIA loan to assist with
replacing LSLs serving single family
homes and small multi-unit buildings
citywide whenever there is a leak or
break on a lead line or when performing
water and sewer main updates. The City
of Philadelphia received a commitment
of over $340 million in WIFIA financial
assistance to upgrade its water system,
including an initial $19.8 million WIFIA
loan that will help modernize critical
infrastructure by replacing
approximately 160 LSLs and 13 miles of
water mains.

The EPA’s water technical assistance
(WaterTA) supports communities to
identify water challenges; develop
plans; build technical, managerial, and
financial capacity; and develop
application materials to access water
infrastructure funding that results in
more communities with applications for
Federal funding, quality water
infrastructure and reliable water
services. The EPA collaborates with
States, Tribes, Territories, communities,
and other key stakeholders to
implement WaterTA efforts. For
example, numerous Environmental
Finance Centers (EFCs) are available to
help underserved communities that
have struggled to access Federal
funding, such as DWSRF funding, to
receive the support they need to access
resources for water infrastructure
improvements, including LSLR. The
EFGCs each have their own workplans
and many of them include a focus on
small systems. Additionally, the
Training and Technical Assistance to
Improve Water Quality and Enable
Small PWSs to Provide Safe Drinking
Water grant program provides training

and technical assistance to small
systems to achieve and maintain
compliance with SDWA. The grant
program serves two main functions for
small PWSs—to build their financial
and managerial capacity to provide safe
drinking water over the long term and
to improve water quality and
sustainable operations.

As part of WaterTA efforts, the EPA
utilized BIL funds to establish the Lead
Service Line Replacement (LSLR)
Accelerators initiative and the Get the
Lead Out (GLO) Initiative. These
initiatives further the EPA’s
administration of the BIL DWSRF
funding for LSLR by helping
underserved communities access funds
from the BIL to accelerate the
replacement of LSLs, which pose risks
to the health of children and families.

In January 2023, the EPA announced
the LSLR Accelerators initiative
(USEPA, 2023c). This pilot initiative
provides targeted technical assistance
services to four States—Connecticut,
Pennsylvania, New Jersey, and
Wisconsin—working with 40
communities across those States in 2023
and 2024. The EPA is providing direct
technical assistance to guide
communities through the process of
LSLR, including support in developing
LSLR plans, conducting inventories to
identify lead pipes, increasing
community outreach and education
efforts, and supporting applications for
Federal funding. In addition to
providing direct technical assistance to
communities, the Accelerators initiative
is supporting these States in
strategically deploying funding from the
BIL for LSLR while developing best
practices that can serve as a roadmap for
other State programs. In light of the
ongoing success of the LSLR
Accelerators pilot, the GLO Initiative
launched in November 2023 to expand
LSLR technical assistance to
approximately 200 communities across
the country. The GLO Initiative will
work with water systems to develop a
roadmap for identification and full
replacement of all LSLs, including
associated activities such as developing
a service line inventory, community
engagement plan, LSL replacement
plan, and a DWSRF application with
active involvement from the
community. The EPA will use the
lessons learned from the GLO
Initiative’s direct technical assistance to
develop tools, best practices, and peer
exchange and learning that help
communities nationwide address
barriers to lead pipe replacement. While
the EPA recognizes external funding
may not be available for all systems, all
systems can benefit from these lessons
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learned. For additional information on
EPA funding, see https://www.epa.gov/
ground-water-and-drinking-water/
funding-lead-service-line-replacement.
For additional information on technical
assistance, see https://www.epa.gov/
water-infrastructure/water-technical-
assistance-waterta. In addition, for
information on available funding and
technical resources for lead service line
replacement in small and disadvantaged
communities please see https://
www.epa.gov/sites/default/files/2020-
12/documents/ej_Islr_funding_sources-
final.pdyf.

In addition to the EPA-administered
funding for service line replacement and
other lead reduction actions, other
Federal programs outside of the EPA
offer significant opportunities to further
support these actions. Examples include
Federal and State funds from the
American Rescue Plan (ARP),
Community Development Block Grant
(CDBG) programs through the U.S.
Department of Housing and Urban
Development (HUD), Rural
Development through the U.S.
Department of Agriculture (USDA), and
the Public Works Program through the
U.S. Department of Commerce
Economic Development Administration
(EDA).

ARP funds are eligible to fund LSLR
as well as replacement of internal
plumbing and faucets and fixtures in
schools and child care centers.
Recipients of the ARP State and Local
Fiscal Recovery Funds budgeted over
$519 million for projects to remediate
lead in drinking water as of April 2024
(USDT, 2024). For example,
Washington, DC, budgeted $30 million
to increase funding available to assist
residents in replacing LSLs to their
homes. Additionally, Buffalo, New
York, will use $10 million to expand its
existing program to remove LSLs in
1,000 additional homes (Department of
the Treasury, n.d.). Following a lead-in-
water crisis, the City of Benton Harbor,
Michigan, replaced all its LSLs within
two years using ARP funding (The
White House, 2024a). The City of St.
Paul, Minnesota, received $16 million
in ARP funds which has enabled the
city to target replacement of all LSLs by
2032 at no cost to residents.

HUD CDBG programs support
community development through
activities that address needs, such as
infrastructure, economic development
projects, public facilities installation,
and community centers (USHUD, 2020).
In 2017, North Providence, Rhode
Island, utilized CDBG funding from
HUD to replace customer-side LSLs
(USEPA, 2023d). HUD’s Healthy Homes
Production grant program and Healthy

Homes Supplements to HUD’s Lead
Hazard Reduction grant programs are
available to address a wide range of
housing-related hazards including LSLR
(USHUD, 2023).

USDA Rural Development provides a
variety of grant and loan programs to
rural communities, organizations,
businesses, and individuals to finance
infrastructure repair and replacement,
including LSLR (USEPA, 2020b). The
EDA Public Works Program supports
physical infrastructure improvements in
economically distressed communities
(USEPA, 2020Db).

States are using the available Federal
funding sources as well as providing
their own funding to support LSLR. As
of February 2023, Illinois EPA has
provided almost $89 million for LSLR
(IEPA, 2023). Illinois EPA’s DWSRF is
providing funding to numerous systems’
LSLR projects, including over $4
million in funding for the City of
Sycamore and $3.9 million for the City
of Batavia (IEPA, 2023). Other States are
also providing funding for LSLR. New
York’s LSLR Program received $20
million in State funding in 2017 and an
additional $10 million in 2019 for
communities meeting specific eligibility
characteristics, including income,
measured blood lead levels, and age of
homes (NYDOH, 2019). The State of
Minnesota approved $240 million for
replacing LSLs, mapping and inventory
activities, and informing residents about
the benefits of LSLR. The funding was
used to establish an LSLR grant
program, where the awarded grants
must cover 100 percent of the cost of
replacing the customer’s portion of an
LSL and prioritize replacing LSLs that
are an imminent threat to public health
and safety, areas with children, lower-
income residents, and where
replacements will provide the most
efficient use of the grant funding (such
as in coordination with main
replacement) (State of Minnesota, 2023).
The funding will be available beginning
in 2024 until June 30, 2033, which
corresponds to the year the State has set
as their official goal for replacing all
LSLs (State of Minnesota, 2023).
Regional authorities, like the
Massachusetts Water Resources
Authority (MWRA), are also providing
funding to support LSLR. MWRA
provided $100 million in loan funds for
LSL investigation and replacement
projects in their metropolitan Boston
communities (MWRA, 2023).

The EPA developed ““Strategies to
Achieve Full Lead Service Line
Replacement,” which is a guidance
document that discusses funding
sources including additional ways
systems have financed full LSLR

(USEPA, 2019a). For example, the City
of Green Bay, Wisconsin, used funding
from a stadium tax to fund customer-
side LSLR (USEPA, 2019a). The EPA
also developed “Funding and Technical
Resources for Lead Service Line
Replacement in Small and
Disadvantaged Communities,” which is
a guide to help small and disadvantaged
communities identify potential Federal
funding sources and technical
assistance for LSLR (USEPA, 2020b).

H. Lead Exposure and Environmental
Justice, Equity, and Federal Civil Rights

1. Environmental Justice

Stakeholder feedback and the EPA’s
environmental justice analysis informed
the agency’s understanding of how the
LCRI could affect communities with
environmental justice concerns. As
described in section IV.C of the LCRI
proposal (88 FR 84898, USEPA, 2023a),
the EPA developed the proposed
revisions after engaging with
community stakeholders in cities with
concerns about lead in drinking water
during the LCRR review and by holding
two public listening sessions on the
topic of environmental justice to
support the LCRI rulemaking. The EPA
also prepared an environmental justice
analysis for the proposed rule to inform
the EPA’s understanding of how the
proposed LCRI could impact
communities with environmental justice
concerns (USEPA, 2023e).

The EPA is finalizing requirements
that are anticipated to achieve more
equitable human health protection
outcomes, especially in how service line
replacement programs are planned and
implemented. For example, the LCRI
has a requirement for water systems to
make their service line replacement
plans publicly accessible to inform their
communities about how they will
prioritize service line replacement (see
section IV.C of this preamble). The
rule’s requirements will also help to
ensure that communication about the
replacement program and the risks of
lead in drinking water are more
accessible to all consumers including
individuals with limited English
proficiency. See section V.B.9 of the
proposed LCRI for further discussion
(88 FR 84927, USEPA, 2023a). In
addition, as discussed in the previous
section, Federal funds are available to
support equity including BIL funds that
require that States provide 49 percent of
their LSLR and General Supplemental
capitalization grant amounts as
additional subsidization in the form of
principal forgiveness and/or grants to
disadvantaged communities, as defined
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under SDWA 1452(d)(3) (see section
I11.G of this preamble).

2. Applicability of Federal Civil Rights
Laws

The EPA enforces and ensures
compliance with Federal civil rights
laws that together prohibit
discrimination on the bases of race,
color, national origin (including limited-
English proficiency), disability, sex and
age, respectively title VI of the Civil
Rights Act of 1964 (title VI), section 504
of the Rehabilitation Act of 1973
(section 504), title IX of the Education
Amendments of 1972 (title IX), section
13 of the Federal Water Pollution
Control Act Amendments of 1972
(section 13), and the Age Discrimination
Act of 1975. The EPA’s
nondiscrimination regulations at 40 CFR
parts 5 and 7 implement these Federal
civil rights statutes and contain
important civil rights requirements for
applicants and recipients of EPA
financial assistance.

All applicants for and recipients of
EPA financial assistance have an
affirmative obligation to comply with
these laws, as do any subrecipients of
the primary recipient, and any
successor, assignee, or transferee of a
recipient, but excluding the ultimate
beneficiary of the assistance.

The Federal civil rights laws prohibit
discrimination based on race, color,
national origin (including limited-
English proficiency), disability, sex, and
age in any program or activity of
applicants for and recipients of EPA
financial assistance. Accordingly, water
systems that apply for or receive EPA
financial assistance must take
reasonable steps to provide meaningful
access to their programs and activities to
individuals with limited-English
proficiency. Recipients must provide
individuals with disabilities an equal
opportunity to participate in or benefit
from their programs and activities.

When developing service line
replacement plans, water systems that
are recipients or subrecipients of EPA
financial assistance must ensure
compliance with Federal civil rights
laws and the EPA’s nondiscrimination
regulations. As a best practice,
recipients may consider including as
one component of such a plan an
analysis of the demographic data that
recipients of EPA financial assistance
are required to collect under 40 CFR
7.85(a). The EPA encourages water
systems to engage with local
community-based organizations and
community members about the service
line replacement process and in the
development of the service line
replacement plan. The EPA also

encourages States to consider if any
State law or regulation may create
barriers that could lead to challenges for
water systems to meet their obligations
under Federal civil rights laws and the
EPA’s nondiscrimination regulations.
To support this effort, the LCRI has a
special primacy requirement for States
to identify any potential barriers to full
service line replacement, which is
discussed further in section V.C of this
preamble.

IV. Final Revisions to 40 CFR Part 141,
Subpart I, Control of Lead and Copper

A. Regulatory Approach

Section 1412(b)(7)(A) of SDWA
authorizes the United States
Environmental Protection Agency (EPA)
Administrator “‘to promulgate a national
primary drinking water regulation that
requires the use of a treatment
technique in lieu of establishing an
MCL, if the Administrator makes a
finding that it is not economically or
technologically feasible to ascertain the
level of the contaminant” (42 U.S.C.
300g—1(b)(7)(A)). In the 1991 Lead and
Copper Rule (LCR), the EPA evaluated
the best information available at the
time consistent with the statutory
standard and determined that lead and
copper met the criteria for establishing
a treatment technique rule. For the Lead
and Copper Rule Improvements (LCRI),
the EPA is again finding, as it has
consistently done since 1991, that an
MCL for lead is not feasible because “it
is not feasible to ascertain the level of
the contaminant” within the meaning of
the Act. While it is economically and
technologically feasible to detect the
presence and/or amount of lead in a
water sample, it is not feasible to
ascertain the level of lead such that the
EPA can set an MCL within the purpose
of the statute: i.e., a level of lead
applicable to the entire system that
accurately reflects both consumers’
exposure to the contaminant and the
public water system’s contribution to
that exposure or ability to control it.

Specifically, as described in more
detail below, the EPA considered
whether the level of lead and copper
can be ascertained at the tap, whether it
was possible to determine single
national numerical standards for lead
and copper at the tap that is reflective
of the effectiveness of treatment applied
by water systems, and the feasibility of
establishing MCLs for lead and copper
when lead and copper are present in
both water systems’ distribution system
and building premise plumbing. In
making this finding, the EPA conducted
a new analysis of the issue by re-
evaluating the information and data and

analyses underlying the EPA’s
conclusion in the 1991 LCR and
evaluating the new information and data
available since the 1991 LCR was
promulgated.

The primary rationale for
promulgating the LCR as a treatment
technique rule was due to the nature of
lead and copper contamination. As the
EPA described in 1991, and is still
accurate today, lead and copper do not
generally occur in source water, but
instead are introduced in drinking water
by the corrosive action of water in
contact with plumbing materials
containing lead and copper. These
sources of lead and copper were and
continue to be present in both the water
system’s distribution system and in
plumbing materials in homes, as
discussed further below. In 1991, the
EPA explained that lead and copper
levels at the tap can be highly variable
““due to many factors including the
amount of lead and copper in the
resident’s plumbing or in the PWS’s
distribution system . . . temperature,
age of plumbing components, chemical
and physical characteristics of
distributed water, and the length of time
water is in contact with those materials”
(56 FR 26473, USEPA, 1991). The EPA
noted that while it is feasible to
accurately measure the level of lead or
copper in an individual sample, the
inherent variability across sites and
systems makes it “technologically
infeasible to ascertain whether the lead
or copper level at a tap at a single point
in time represents effective application
of the best available treatment
technology” (53 FR 31527, USEPA,
1988). The EPA discussed how if the
agency were to select an MCL, it must
be “as close as feasible” to the
maximum contaminant level goal
(MCLG) in accordance with the
statutory standard. The EPA analyzed
lead and copper tap sampling data to
determine if there is a “precise level [of
lead] at the tap” that could be feasibly
met by large water systems if they were
to apply treatments representing best
available technology to the water
systems themselves (56 FR 26473,
USEPA, 1991). The EPA found that even
when minimizing some of the sources of
variability (e.g., the time the water is in
contact with the plumbing materials,
age and type of plumbing material), lead
and copper levels still varied
considerably. Lead and copper levels
varied at the same system both before
and after the application of corrosion
control treatment (CCT), between
different systems, and between
individual homes within the same
system (56 FR 26473-26475, USEPA,

113



86442 Federal Register/Vol. 89,

No. 210/ Wednesday, October 30, 2024 /Rules and Regulations

1991). The EPA concluded that because
of the sources of variability described
above, there is no precise level that
would be generally considered
“feasible”” based upon application of
best available treatment in all water
systems and further found that the level
that is as close as “‘feasible”” to an MCLG
would vary in systems throughout the
country based on the sources of lead
and copper, the corrosivity of the water,
and how the water chemistry responds
to CCT (56 FR 26473, USEPA, 1991).

Second, in the development of the
1991 LCR the EPA explained that an
additional challenge for establishing
MCLs for lead and copper was that
much of the lead and copper sources are
privately owned and/or are outside of
the control of the public water system
(PWS), such as premise plumbing.
During the development of the 1991
LCR, the EPA received comments
stating that by “only establish[ing]
MCLs for lead and copper for the water
as it leaves the control of the public
water system” (56 FR 26472, USEPA,
1991), and therefore monitoring for
compliance in the distribution system
(e.g., the entry point to the distribution
system), could the EPA reduce some of
the variability associated with lead and
copper levels and address the problem
of water system responsibility for
conditions outside of their control.
However, the agency determined that
setting an MCL for lead and copper at
the point the water leaves the control of
the PWS would be inconsistent with the
Safe Drinking Water Act (SDWA)
definition of an MCL as ‘‘the maximum
level allowed of a contaminant in water
which is delivered to any user of a
public water system.” Specifically, the
EPA reasoned that MCLs for lead and
copper would have to be assessed with
monitoring at customers’ taps to
accurately represent the level of the
contaminants in drinking water
delivered to the user, noting that, “EPA
has established monitoring
requirements for inorganic and organic
contaminants that require monitoring in
the distribution system because this is
easier and provides just as accurate an
assessment of tap levels as tap sampling
itself”” (56 FR 26478, USEPA, 1991). In
contrast, the EPA determined that
monitoring for lead and copper in the
distribution system for compliance with
MCLs “would not adequately protect
the public from lead and copper
introduced by the interaction of
corrosive water delivered by the PWS
with lead and copper-bearing materials
in the homeowners’ plumbing” (56 FR
26472-26473, USEPA, 1991). Despite
the fact that some lead and copper

sources may be outside the control of
the water system, including premise
plumbing sources, the EPA determined
that “public water systems can affect, at
least to some degree, water tap lead and
copper levels through adjustment of the
corrosivity of water delivered by the
water system” (56 FR 26473, USEPA,
1991). However, as explained in the
1991 LCR rulemaking, due to the factors
described above (e.g., variability of lead
and copper in drinking water, treatment
effectiveness, and sources of lead and
copper), water systems can affect
drinking water corrosivity, but not in a
manner that would make it technically
feasible to set an MCL applicable to all
systems. As explained above, the EPA is
reaffirming that it is not feasible to
ascertain the level of lead such that the
EPA can set an MCL within the purpose
of the statute: i.e., a level of lead
applicable to the entire system that
accurately reflects both consumers’
exposure to the contaminant and the
public water system’s contribution to
that exposure or ability to control it.

Third, the EPA reasoned in the 1991
rulemaking that the definition of a PWS
under SDWA precludes the agency from
promulgating a “regulation that holds a
[public water system] liable for
conditions that are beyond its control”
(56 FR 26476, USEPA, 1991). In the
1991 rulemaking, the EPA posited that
an MCL would not be considered
“feasible” if a significant number of
water systems would be in
noncompliance due to conditions
outside of their control, such as lead
exposures from customer’s premise
plumbing within buildings. The EPA
contemplated an alternative approach of
establishing MCLs that would meet the
statutory standard for an MCL in SDWA
section 1412(b)(4)(B) and
1412(b)(4)(D)—*as close to the
maximum contaminant level goal as is
feasible”—i.e., “feasible with the use of
the best available technology, treatment
techniques and other means which the
Administrator finds, after examination
for efficacy under field conditions and
not solely under laboratory conditions,
are available (taking cost into
consideration.)” The resulting MCLs
would need to be high enough to enable
most systems to meet them after
installing treatment (while accounting
for the variability of lead and copper
levels that would persist after treatment
installation, given the sources of lead
and copper). However, the EPA found
that such an approach would lead “to
unnecessarily high exposures of
significant segments of the population”
and noted that systems below this
higher MCL “would not be required to

install any treatment to be in
compliance” (56 FR 26477, USEPA,
1991). Therefore, the EPA concluded
that such an approach would be
inconsistent with the objective of the
statute to prevent “known or anticipated
adverse effects on the health of persons
to the extent feasible” (SDWA 1412
(b)(7)(A)). As explained above, the EPA
is reaffirming that it is not feasible to
ascertain the level of lead such that the
EPA can set an MCL within the purpose
of the statute.

Considering the above facts, analyses,
and statutory requirements, the EPA
concluded that it was not feasible to set
MCLs for lead and copper and
promulgated the 1991 LCR that is
comprised of four treatment techniques:
CCT, source water treatment, lead
service line replacement (LSLR), and
public education. As described in
section III.C of this preamble, the EPA
introduced action levels for lead and
copper to implement the treatment
technique requirements in the rule. The
action levels are not based on a level of
exposure but rather are designed to
determine the systemwide effectiveness
of corrosion control and are compared
to the 90th percentile of lead and copper
samples collected from consumer taps
to determine if the water system must
take actions under the rule. In 1991, the
EPA explained how the action levels are
not MCLs, and they do not function as
MCLs (56 FR 26488, USEPA, 1991). For
more information about action levels,
including the lead action level the EPA
is finalizing in the LCRI and the EPA’s
determination about why an action level
was not an MCL under the LCR and is
still not an MCL under the final LCRI,
see section IV.F.4 of this preamble.

The EPA’s 1991 decision to
promulgate a treatment technique rule
for lead was challenged and upheld by
the D.C. Circuit Court of Appeals
(American Water Works Association v.
EPA (AWWA), 40 F.3d 1266, 1270-71
(D.C. Cir. 1994)). Because the Court
agreed with the EPA’s analysis,
described above, that it is not feasible to
ascertain the level of lead in drinking
water, the Court upheld the EPA’s
decision not to implement an MCL for
lead (AWWA, F.3d 1266, 1270-71).

As described in the proposed LCRI,
the EPA re-evaluated whether a
treatment technique rule in lieu of an
MCL is consistent with the statute. As
part of the agency’s analysis, the EPA re-
evaluated the information considered
and conclusions made in promulgating
the LCR in 1991, in addition to the best
information and data available in more
than 30 years since the LCR was
promulgated, including from
stakeholder feedback received during
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the LCRR review. Based on the analysis
conducted, the EPA has determined that
information and factors consistent with
SDWA that cause lead and copper
variation identified in the 1991 LCR and
supported in the 2021 LCRR continue to
apply today. Therefore, the EPA is
finding that it is not feasible to ascertain
the level of the contaminant and the
EPA thus is not establishing MCLs for
lead and copper. The EPA received
comments stating that the EPA must
promulgate an MCL for lead, as
described below. However, commenters
did not raise any new arguments that
change the agency’s analysis and
understanding of this issue. For the final
LCRI, the EPA is reaffirming the
findings and rationale presented in the
proposed LCRI (88 FR 84907-84910,
USEPA, 2023a) and as discussed below.

New information available since the
1991 LCR continues to show that the
variability of lead and copper levels
make it infeasible to ascertain the level
of the contaminant, and any level that
could be feasibly set would not provide
the protection from lead exposure that
can be provided by the treatment
technique. Several reasons contribute to
the EPA’s determination on lead and
copper variation supporting the use of a
treatment technique. First, as noted in
the LCR, ‘“lead release can be
unpredictable over time and across
households, can originate from many
sources owned by the water system and
the customer, can vary based on the
sample technique used, and can be
affected by customer water use habits”
(53 FR 31527, USEPA, 1988). Studies
continue to show that the levels of lead
and copper measured at the tap after
treatment are variable due to several
factors including, but not limited to, the
amount of lead in any individual site’s
plumbing, the age of plumbing
components, the physical and chemical
characteristics of the water, the length of
time water is in contact with material,
and consumer water use patterns
(Triantafyllidou et al., 2021). Studies
show that lead levels can widely vary at
a single site depending on the sampling
protocol (Del Toral et al., 2013; Lytle et
al., 2019; Lytle et al., 2021; Masters et
al., 2021; Triantafyllidou et al., 2015).
For example, Del Toral et al. (2013)
showed that there was significant
variability in lead concentrations from
water samples collected at the same site
as well as among different lead service
line (LSL) sites across Chicago, Illinois.
The EPA’s analysis of 2019 State of
Michigan Lead Tap Monitoring Data as
part of the 2021 LCRR (see docket item
no. EPA-HQ-OW-2017-0300-1617)
also demonstrated variability among

collected water samples grouped by
combinations of LSL status, CCT status,
and liter sampled (USEPA, 2020c,
Exhibit F—4). Even when using the same
sampling protocol, variation in lead at a
single site can still occur due to water
use patterns and highly variable release
of particulate lead (Clark et al., 2014;
Masters et al., 2016; Xie and Giammar,
2011).

As described in the proposed LCRI,
the EPA analyzed lead data from the
dataset collected for the Six-Year
Review 4 (2012 to 2019) for systems
with different characteristics (e.g., CCT
and LSL status) to further evaluate how
lead and copper levels at the tap can
vary. The EPA used the Federal version
of the Safe Drinking Water Information
System (SDWIS/Fed) (2012 to 2020)
data and information on LSL status to
select a subset of 7,161 systems with
identified CCT and LSL status (USEPA,
2023a). The EPA conducted a similar
analysis to the one used for the 1991
LCR, by evaluating the magnitude of
difference between two points in the
distribution (i.e., the ratio of the 90th
percentile and 50th percentile) as a
measure of variability (56 FR 26474,
USEPA, 1991). The results of the
analysis developed for the LCRI show
high variability across systems for both
lead and copper. Lead and copper levels
vary both between systems, and at the
same system across various years,
regardless of CCT and LSL status. In
some cases, systems had some tap
samples with high levels of lead and
copper and other samples where no
concentrations were detected. This
information confirms that lead and
copper variability persist at the tap in
water systems across the nation. See
Exhibits 2 and 3 of the LCRI proposal
for results and additional details (88 FR
84907-84908, USEPA, 2023a).
Commenters did not dispute that lead
and copper levels are variable at the tap.

Second, the conditions of plumbing
materials also continue to vary from
water system to water system, and from
site to site within a water system, such
that lead in drinking water continues to
be subject to high levels of variability.
Studies have shown that LSLs are the
predominant contributor of lead in
drinking water where they are present.
A study published by the American
Water Works Association (AWWA)
Research Foundation found that LSLs
contribute an estimated 50 to 70 percent
of the mass of lead at the tap for sites
served by LSLs (Sandvig et al., 2008).
Another study found that removal of
LSLs resulted in an average reduction of
lead content at the tap by 86 percent
(Lytle et al., 2019). However, while
removal of LSLs is critical to reducing

lead in drinking water, premise
plumbing materials also continue to be
a source of lead in drinking water
(Elfland, 2010; Kimbrough, 2007;
Rockey et al., 2021). In addition,
premise plumbing materials can be a
source of particulate lead. For example,
brass particles and lead solder particles
were identified as the cause of severe
tap water contaminations during three
field investigations in North Carolina
and Washington, DC (Triantafyllidou
and Edwards, 2012). This means that
even where systems remove all LSLs,
CCT must be continued because of the
lead and copper sources that will
remain in the premise plumbing of
consumers’ homes and other buildings
(USEPA, 2020c), and in lead connectors.
Systems without LSLs can exceed the
lead action level, for example, due to
the corrosion of premise plumbing
containing lead. Under the 2021 Lead
and Copper Rule Revisions (LCRR), the
EPA estimated between 2.3 and 4.7
percent of community water systems
(CWSs) without LSLs will exceed the
current lead action level of 0.015 mg/L
(USEPA, 2020d, chapter 3, Exhibit 3—
25). Thus, the factors that cause lead
and copper variation will continue to
exist.

Third, despite changes to the
allowable amount of lead in “lead free”
plumbing, many older buildings can
still be a source of lead. Some
commenters asserted that LSLs have
overtaken household plumbing as the
dominant source of lead contamination
due to the revised “lead free” standard.
However, these commenters
misconstrue SDWA section 1417
requirements. SDWA section 1417
prohibits the use of any pipe, any pipe
or plumbing fitting or fixture, solder, or
flux in the installation or repair of any
PWS or in plumbing in a residential or
nonresidential facility that provides
water for human consumption that is
not “lead free” as defined in section
1417(d). The 2011 Reduction of Lead in
Drinking Water Act revised the
definition of “lead free” in SDWA
section 1417(d) from eight percent to a
weighted average of 0.25 percent,10
lowering the amount of lead that may be
in plumbing materials used in repairs or
new installations starting in 2014. The
EPA’s Lead Free Rule (85 FR 54236,
USEPA, 2020c) requires third-party
certification for new plumbing products

10 The term “lead free” provided here is defined
under SDWA section 1417(d) as follows: “[T]he
term ‘lead free’ means—(A) not containing more
than 0.2 percent lead when used with respect to
solder and flux; and (B) not more than a weighted
average of 0.25 percent lead when used with respect
to the wetted surfaces of pipes, pipe fittings,
plumbing fittings, and fixtures.”
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as of September 1, 2023. However,
SDWA section 1417 does not require
anyone to replace previously installed
plumbing materials that are not “lead
free” as currently defined, and many
buildings in the U.S. were constructed
prior to 2014. Accordingly, the revisions
to the “lead free” definition alone do
not change the prevalence of legacy lead
sources. Further, even products that
meet the new definition of “lead free”
may contain trace amounts of lead that
can leach into drinking water (42 U.S.C.
300g-6(d)(1)). Therefore, premise
plumbing in these buildings will
continue to be a source of lead in
drinking water. As illustrated both in
peer-reviewed studies and through
reported compliance data, lead levels
vary at single sites over time, between
sites within a system, and between
systems, both for systems with and
without LSLs and CCT.

Some commenters asserted that the
agency’s reasons for not setting an MCL
for lead are inconsistent, stating that the
EPA’s primary rationale is based on not
holding water systems responsible for
sources of lead not owned by the water
system while including provisions in
the 2021 LCRR and the LCRI for LSLs
that apply regardless of water system
ownership (e.g., service line inventory,
service line replacement, and tap
sampling requirements). This argument
misconstrues the comprehensive set of
reasons for the EPA’s decision to not set
an MCL for lead. In deciding whether to
set an MCL for a particular contaminant
or set a treatment technique rule, the
primary focus of the statutory analysis
is not on who is “responsible” for the
sources of lead in drinking water, but
whether it is feasible to ascertain the
level of lead in drinking water. As
described above, the variability of lead
and copper levels make it
“technologically infeasible to ascertain
whether the lead or copper level at a tap
at a single point in time represents
effective application of the best
available treatment technology” (53 FR
31527, USEPA, 1988). While premise
plumbing is a contributor to lead and
copper at the tap, the EPA found, and
continues to find, that the quality of
water delivered to customers can be
controlled by systems regardless of
whether the system physically controls
all lead sources and that “water systems
can affect, at least to some degree, water
tap lead and copper levels through
adjustment of the corrosivity of water
delivered by the system” (56 FR 26473,
USEPA, 1991). For example, studies
indicate that CCT can reduce drinking
water lead levels at the tap (Cardew,
2009; Hayes et al., 2008; Tully et al.,

2019). However, while water systems
can affect drinking water corrosivity,
they cannot do so in a way that allows
the EPA to set an MCL due to factors
such as variability of lead and copper in
drinking water, treatment effectiveness,
and the sources of lead and copper as
discussed above. Additionally, if the
EPA were to establish an MCL despite
these factors, it would be based on the
principle that the MCL would set a level
that could be met by most systems
(taking into account variability in tap
levels among systems after treatment),
resulting in a level too high to be health
protective as water systems below this
high level would not be required to take
any actions. Therefore, a treatment
technique rule for lead and copper is
also more health protective than an
MCL would be.

Some commenters claimed that,
because the LCR requires water systems
to conduct tap sampling and take
actions based on action levels, the EPA
has found it feasible to ascertain lead
levels for the purposes of a treatment
technique, and therefore the EPA must
set an MCL for lead. The EPA notes that
the ability to accurately measure the
level of a contaminant in a single
sample is not equivalent to finding that
it is “feasible to ascertain the level of
the contaminant” for purposes of
establishing a rule that prevents lead
exposure consistent with SDWA. The
measurement of lead or copper in a
single sample alone does not indicate
the extent of corrosion of lead and
copper from plumbing materials (53 FR
31527, USEPA, 1988). As noted above,
the EPA found that there is no precise
level of lead at the tap that can be
achieved through application of the best
available treatment due to the high
variability of lead at the tap. The EPA
has also demonstrated that the key
factors that led to the agency
establishing a treatment technique rule
for lead and copper still apply today.
Therefore, it is not feasible to ascertain
the level of lead for the purposes of
establishing an MCL.

Additionally, the EPA notes that these
commenters misconstrue the difference
between the action level and an MCL.
Due to the factors described above, the
lead action level is not a precise
statistical analysis of the effectiveness of
treatment, but rather is a general
screening level developed for use as a
tool to simplify and enable
implementation of the CCT treatment
technique (see section IV.F.4 of this
preamble for discussion of how the
action level was developed). One key
difference between action levels and
MClLs is that exceeding an action level
alone is not a violation of the rule, but

rather a system is in violation if it fails
to take required actions following an
action level exceedance. While the lead
action level is a numerical value, it is
not equivalent to an MCL either in
function or in terms of how it is derived
(56 FR 26488, USEPA, 1991).

Some commenters claimed that the
EPA has established MCLs for other
drinking water contaminants, such as
disinfection byproducts (71 FR 388,
USEPA, 2006), and that EPA has stated
that such contaminants are similarly
prone to sampling variability. However,
the preamble for the Stage 2
Disinfectants and Disinfection
Byproducts Rule does not suggest that
disinfection byproduct sampling is
subject to the same level of sampling
variability as lead sampling or that
disinfection byproducts are so affected
by sampling variability that it impacts
the ability of water systems to
accurately ascertain disinfection
byproduct contamination from water
samples (71 FR 388, 394, USEPA, 2006).
Specifically, there is no discussion of
the disinfection byproduct levels
measured in the distribution systems
and used for compliance as being
unrepresentative of the levels in water
delivered to consumers at the tap.
Disinfection byproduct levels can vary
based on factors such as residence time
in the system, pipe diameter, location
where disinfectants are added, and
water temperature (71 FR 394, USEPA,
2006). Water systems are required to
sample at different sites across the
distribution system to account for this
variability. However, the greater
variability in lead and copper materials
from sampling site to sampling site and
the lead and copper levels in water at
individual taps within the system is one
difference between the lead and copper
and the disinfection byproduct rules.
While both rules require systems to
evaluate water quality within the
distribution system, due to the reasons
stated above, the LCR also requires
sampling at consumer taps, which is
inherently variable across sites due to
factors including differences in premise
plumbing within homes. Sampling in
the distribution system for lead and
copper would not be representative of
the levels of lead and copper at the tap.
Put simply, there is no indication that
the level of purported sampling
“variability” associated with
disinfection byproducts can be
reasonably compared to that of lead
contamination in drinking water.

Another critical distinction between
lead and disinfection byproducts is that,
unlike lead, disinfection byproducts
arise from water systems disinfecting
the water supply. Water systems
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introduce disinfectants, such as chlorine
and chloramine, into the drinking water
supply (71 FR 394, USEPA, 2006).
These disinfectants interact with
organic and inorganic material in source
waters to form disinfection byproducts.
Water systems can control and account
for the formation of disinfection
byproducts, such as through source
water treatment to reduce precursors
(e.g., total organic carbon) that can lead
to disinfection byproduct formation
when these precursors come into
contact with disinfectants. On the other
hand, lead is rarely found in source
water (86 FR 4231, USEPA, 2021a) and
instead enters drinking water through
corrosion in lead pipes and fixtures,
sometimes from lead pipes and fixtures
outside the direct control of the water
system. As such, there is no
inconsistency between regulating
disinfection byproducts through an
MCL while finding that a treatment
technique is necessary for lead.

Considering the above information
and analysis, the EPA is determining
that the same conditions that prompted
the agency to promulgate a treatment
technique rule for lead and copper in
1991 still exist today and justify
continued use of a treatment technique
rule for regulating lead and copper. This
includes the nature of lead
contamination, where much of the lead
in drinking water continues to originate
in the distribution system and from
sources outside the control of water
systems (e.g., premise plumbing), the
condition and composition of water
systems’ plumbing and distribution
system varying from system to system,
and the variability of lead and copper
levels at the tap. In addition to finding
that it is not feasible to set an MCL for
lead and copper at the tap, the EPA also
notes the benefit of a treatment
technique. As noted above, the EPA can
set requirements that compel the system
to take various actions to reduce
exposure to lead in drinking water,
while an MCL would not compel action
until, and unless, the MCL is exceeded
(USEPA, 2020b). The EPA is prohibited
from requiring a specific treatment
when promulgating an MCL (see SDWA
section 1412(b)(4)(E)). For example, the
agency would not be authorized to
require all water systems to conduct
mandatory service line replacement or
some of public education requirements
as part of an MCL rule.

The conditions that led the agency to
make the findings necessary to
promulgate a treatment technique rule
for lead and copper in 1991 still apply
and are supported by an evaluation of
the best information and data available
since the LCR was promulgated. For

these reasons, the agency is continuing
to regulate lead and copper through four
treatment techniques: (1) service line
replacement, (2) CCT, (3) public
education, and (4) source water
treatment.

B. Service Line Replacement

1. Overview

There is no safe level of lead in
drinking water. More than 30 years after
the EPA promulgated the 1991 LCR, the
use of lead and galvanized requiring
replacement (GRR) service lines to
deliver water poses a continual threat of
significant adverse health effects. Where
present, LSLs are the most significant
source of lead in drinking water. Even
when water systems with lead and GRR
service lines have implemented optimal
corrosion control treatment (OCCT),
lead can still be released from these
service lines. In addition, improper
implementation of tap sampling and
OCCT requirements in the LCR has
resulted in significant increases in lead
levels that are unaddressed and cause
increased exposure to lead in drinking
water for consumers in multiple water
systems. As a result, this final rule
modifies the National Primary Drinking
Water Regulation (NPDWR) for lead by
mandating service line replacement of
lead and GRR service lines regardless of
tap sampling results or corrosion control
efforts.

The final LCRI requires mandatory
replacement of both lead and GRR
service lines. Under the 2021 LCRR,
galvanized service lines that currently
are or ever were downstream of lead or
unknown service lines are considered to
be “galvanized requiring replacement”
service lines (§ 141.2) because the risk of
high lead levels from these service lines
is comparable to that of LSLs. Where the
system is unable to demonstrate that a
galvanized service line “never was”
downstream of an LSL, it must
categorize the service line as GRR.
Galvanized service lines downstream of
a lead connector are not required to be
replaced because the risk is not as
significant.

The final rule requires replacement of
the entire service line, such that no
portion of a lead or GRR service line
remains. Partial lead or GRR service line
replacements do not prevent known or
anticipated adverse health effects and
may cause adverse health effects;
however, water systems may, in limited
circumstances, need to conduct partial
service line replacements as part of an
emergency repair or to facilitate the
completion of planned infrastructure
work (separate from service line
replacement activities, such as water

main replacement) that would disturb
the service line. Accordingly, the rule
(1) prohibits water systems from
conducting a partial lead or GRR service
line replacement, except in the
mentioned limited circumstances, and
(2) requires water systems that conduct
partial service line replacement to
comply with notification requirements
and other measures to mitigate the
potential increased levels of lead as a
result of the partial replacement (section
IV.B.5).

The EPA is authorized to promulgate
NPDWRs for PWSs and not for
individual property owners. Under
SDWA, a PWS is defined to include
service lines (“distribution facilities”) if
they are “under control” of the operator
of the PWS and “‘used primarily in
connection with” the system (SDWA
section 1401(4)(A)). Therefore, the
requirement in the final LCRI for PWSs
to fully replace lead and GRR service
lines applies only to service lines
“under control” of the operator of the
PWS and ‘‘used primarily in connection
with” the system (section IV.B.3).
Where a water system has access (e.g.,
legal access, physical access) to conduct
full service line replacement, the service
line is under its control, and the water
system must replace the service line.
The LCRI does not delineate or establish
the criteria for determining whether a
system has access to conduct full
service line replacement; that
determination is governed by State or
local law or water tariff agreements. The
LCRI does not presume that customer
consent is required for a system to gain
access to conduct full service line
replacement, yet the final rule
recognizes that customer consent may
be a prerequisite for access in some
States and municipalities because, in
some cases, service lines may only be
under control of the water system when
the customer provides consent to
replace the customer-owned portion of
the line. For that reason, where property
owner consent is required under State
or local law, the LCRI requires that the
water system at a minimum make a
“reasonable effort” (four attempts) to
obtain property owner consent, and if
the customer does not consent to the
replacement, the system is not required
to make further attempts to gain access
to replace the service line until there is
a change in property ownership.

The final LCRI establishes a deadline
for water systems to complete their
service line replacement program within
10 years (section IV.B.6), unless the
State sets a shorter deadline for the
system (section IV.B.7) or the system is
eligible and plans to use a deferred
deadline (section IV.B.8). The EPA
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determined that a 10-year replacement
deadline is feasible for the vast majority
of water systems. However, the number
and proportion of service lines requiring
replacement can vary significantly
among systems, making it difficult to
identify a single deadline that
represents the fastest feasible rate of
replacement for all systems across the
nation. In recognition of the strong
possibility that some systems may be
able to replace all of their lead and GRR
service lines on a faster schedule, and
to ensure that the rule meets the
statutory standard for a treatment
technique rule to “prevent known or
anticipated adverse effects on the health
of persons to the extent feasible”
(SDWA section 1412(b)(7)(A)), the rule
requires the State to set a shortened
deadline if the State determines an
earlier replacement deadline is feasible
for the system.

On the other hand, to ensure that the
rule’s service line replacement deadline
is not infeasible for a large number of
systems, the final rule includes a
pathway for a water system to defer its
replacement deadline if the system
meets specific threshold criteria
established in the rule, while also
requiring that the State periodically
evaluate whether the deferred deadline
and associated replacement rate the
system identifies are the fastest feasible.
Systems on a deferred deadline must
regularly provide their State with
information on the deadline and rate
they consider as the fastest feasible to
support their continued eligibility for a
deferred deadline, and the State must
periodically approve the system’s
continued use of the deferred deadline
and associated replacement rate or
determine a faster replacement rate. The
EPA determined that setting a deadline
of 10 years and incorporating
procedures for reducing or extending
that time frame on a case-by-case basis
will ensure that the LCRI requires water
systems to replace lead and GRR service
lines as quickly as is feasible.

2. Mandatory Service Line Replacement

a. Rationale and Proposed LCRI
Revisions

Lead service line replacement is a
highly effective treatment technique for
reducing lead levels in drinking water.
It has been part of the EPA’s NPDWR for
lead since 1991. The LCRI makes a
fundamental improvement to the LSLR
treatment technique in the LCR
NPDWR. The 1991 LCR requires
systems that exceed the lead action level
of 0.015 mg/L to replace LSLs
systemwide at a mandatory replacement
rate and allows these systems to stop

replacing LSLs if the system ceases to
exceed the action level. Under the 1991
LCR, systems could meet the mandatory
replacement rate by partially replacing
the system-owned portion of the LSL or
through ““test-outs” of individual service
lines. However, research conducted
after 1991 revealed that LSLR is highly
effective at reducing lead levels in
drinking water only where the entire
LSL is replaced (Deshommes et al.,
2017; Trueman et al., 2016; USEPA,
2011a). Thus, the 2021 LCRR
maintained the approach of the 1991
LCR to require replacement if a system
exceeds the action level of 0.015 mg/L,
but reduced the replacement rate to
three percent per year. The 2021 LCRR
also required systems to replace the
entire LSL, prohibited ‘‘test-outs”, and
required systems that exceed the lead
trigger level of 0.010 mg/L to replace
lead and GRR service lines at a goal-
based replacement rate until the system
ceases to exceed the lead trigger level.
The 2021 LCRR also required water
systems to provide notification and risk
mitigation actions, including the
provision of pitcher filters, when a
service line replacement was conducted.

In the 2021 LCRR review, the EPA
noted the “urgency of fully removing all
lead service lines” and acknowledged
that under the 2021 LCRR, millions of
LSLs would be left in place, resulting in
“generations of Americans being at risk
of significant lead exposure through
their drinking water” (86 FR 71577,
USEPA, 2021b). During the 2021 LCRR
review, the EPA listened to the nation’s
concerns on lead in drinking water
through two days of public listening
sessions, 12 community and stakeholder
roundtables, and two co-regulator and
elected official meetings. Nearly all
commenters expressed support for the
goal of full replacement of all the
nation’s LSLs. Commenters frequently
suggested that the agency mandate
replacement of all LSLs over a defined
time (e.g., 10 to 15 years) regardless of
drinking water lead levels, ban all or
certain partial service line replacements,
and increase financial support for LSLR
from the EPA and other Federal
agencies (86 FR 71576, USEPA, 2021b).
These stakeholder recommendations
reflect a widespread awareness that
LSLs pose a continued threat to public
health that cannot be quickly and fully
remedied through installation or re-
optimization of CCT.

Consistent with the statutory
direction when promulgating a
treatment technique rule, the EPA
proposed in the LCRI mandatory full
service line replacement of all lead and
GRR service lines, regardless of lead
levels, because full replacement will

prevent to the extent feasible the known
or anticipated significant adverse threat
to public health caused by the presence
of these service lines. Mandatory full
service line replacement prevents
known adverse health effects because it
reduces lead levels in drinking water
more than other risk mitigation actions
and treatment, such as OCCT, flushing,
and public education. Even when a
system’s 90th percentile lead level is
relatively low, full service line
replacement is the only risk mitigation
action that permanently removes the
lead source and associated exposure
risk. Although OCCT can be effective at
reducing lead levels, it requires
consistent proper operation, water
quality parameter monitoring, and tap
sampling to ensure it is effective at
reducing lead levels. The EPA’s
experience with implementing the LCR
for over 30 years has shown that
improper implementation of tap
sampling and CCT has resulted in
significant increases in lead levels that
were unaddressed and caused increased
exposure to lead in drinking water for
consumers in multiple water systems
(e.g., Edwards and Dudi, 2004; Lytle et
al., 2020; Sarver, 2019; USEPA 2023f).
Additionally, in recent years, systems
ranging from small to large have
experienced high lead levels despite
having installed OCCT and maintained
compliance with the LCR OCCT
requirements (Masters et. al, 2021). In
addition, when elevated levels of lead
are detected, OCCT can take years to
study and implement, and some
systems, based on the water chemistry
in their source water and distribution
systems, may face challenges optimizing
CCT, leaving their consumers at a higher
risk of lead exposure compared to other
communities. Recognizing that there is
no known safe level of lead in drinking
water, removing the largest sources of
lead in drinking water (lead and GRR
service lines where present) can reduce
lead levels more than OCCT alone or in
combination with public education and
other risk mitigation activities.
Furthermore, lead particulates can be
released sporadically or as a result of
service line disturbances even in
systems that have well-operated OCCT
and have measured generally low lead
levels (Del Toral et al., 2013;
Triantafyllidou et al., 2007). Thus,
systems with 90th percentile levels
below the lead action level or even the
lead practical quantitation limit (PQL)
may still have higher lead levels at
individual sites served by lead and GRR
service lines. These higher lead levels
then result in increased lead exposure to
the consumers served, but without any
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requirement for systemwide follow-up
actions such as CCT, public education,
or LSLR. Cases of lead poisoning in
children have been documented and
attributed to drinking water in
communities whose systemwide lead
levels remained below the lead action
level (Triantafyllidou et al., 2007;
Triantafyllidou and Edwards, 2012).

i. Scope of Mandatory Service Line
Replacement

The pre-2021 LCR did not require
galvanized service lines to be replaced.
A galvanized service line that currently
is or previously was downstream of an
LSL can contribute to lead in drinking
water and resulting lead exposure to
consumers (USEPA, 2020d) and,
therefore, is considered a “galvanized
requiring replacement’”” or GRR service
line under the 2021 LCRR. Such GRR
service lines can adsorb particulate lead
initially mobilized from the upstream
LSL, which can later be released back
into the drinking water even after
removal of the LSL (McFadden et al.,
2011). The 2021 LCRR’s inclusion of
GRR service lines in the full service line
replacement requirements ensures that
all galvanized service lines currently or
previously downstream of an LSL will
be treated the same as an LSL under the
service line replacement requirements
(USEPA, 2020d). The proposed LCRI
maintained the 2021 LCRR requirements
for water systems to fully replace both
lead and GRR service lines in their
distribution systems.

The 2021 LCRR did not require
replacement of galvanized service lines
downstream of a lead connector.
Galvanized service lines downstream of
a lead connector may contribute lead
into drinking water, but for the 2021
LCRR, the EPA did not find it
appropriate to categorize these service
lines as ‘“‘galvanized requiring
replacement” if these lines were not
currently or previously downstream
from an LSL (USEPA, 2020e). The EPA
determined that it was not feasible to
include a requirement for all systems to
inventory lead connectors; therefore,
they cannot be used to categorize a
galvanized line as needing to be
replaced under the LCRR (USEPA,
2020e). Additionally, the EPA did not
want LSLR to be slowed by including
galvanized service lines downstream of
a lead connector in the total number of
service lines requiring replacement. The
2021 LCRR requires lead connectors to
be tracked and replaced as they are
encountered during normal operations.
The EPA did not propose in the LCRI to
expand the definition of a GRR service
line to include galvanized service lines
downstream of a lead connector for the

same reasons identified in the 2021
LCRR, but the agency did request public
comment on this topic.

The EPA maintained the 2021 LCRR
requirement to provide notification and
risk mitigation measures, including
pitcher filters, where full service line
replacements were conducted to
account for potential temporary
increases in lead levels and further
prevent the potential for known adverse
health effects.

b. Summary of Public Comments and
the EPA’s Response

Many commenters supported the
proposed requirement for water systems
to replace lead and GRR service lines
regardless of 90th percentile lead levels,
highlighting the benefits of service line
replacement to eliminate the risk of lead
exposure posed by these significant lead
sources. A few commenters stated that
CCT is effective at reducing lead in
drinking water, and therefore,
mandatory service line replacement
should not be required. After
consideration of all the comments on
this issue, the agency is requiring full
replacement of lead and GRR service
lines in the final rule. Replacement of
lead and GRR service lines can
substantially reduce the risk of lead
exposure from drinking water because
lead and GRR service lines can release
lead even when systemwide lead levels
are low (Triantafyllidou et al., 2007).
Many water systems have proactively
and voluntarily replaced LSLs (USEPA,
2024d), and the States of Illinois,
Michigan, New Jersey, and Rhode Island
have passed State laws and regulations
requiring mandatory service line
replacement independent of their tap
monitoring results. Proactive and
voluntary measures alone, however,
cannot achieve replacement of 100
percent of lead and GRR service lines as
quickly as feasible. A national mandate
ensures public health protection for
customers and consumers served by
these service lines, including
populations most sensitive to the effects
of and communities disproportionately
impacted by lead exposure, in States or
water systems that do not have
mandatory or proactive replacement
programs.

One comment claimed that the
proposed LCRI implicates the major
questions doctrine, violates the
commerce clause, is “unworkable,
underfunded, and unnecessary,” and is
arbitrary and capricious. The comment
was based on the erroneous assumption
that the LCRI regulates homeowners.
The EPA disagrees with these
characterizations of the proposed rule.
Regarding the major questions doctrine,

the comment claimed that the proposed
LCRI implicates the major questions
doctrine because of a substantial
expansion in scope, stating that the
“greater the scope of the proposed
action, the clearer that Congressional
authorization must be” (State of Kansas
and Office of Attorney General of
Kansas, 2024). Contrary to the
comment’s assumption, however, the
EPA has authority under SDWA to
regulate PWSs, not homeowners. As a
result, the LCRI regulates PWSs and
their distribution systems; it does not
regulate indoor plumbing or require
homeowners to take any actions.
Moreover, the LSLR has been a central
part of the LCR’s treatment technique as
far back as the original 1991 LCR and
continuing through the 2021 LCRR. The
LCRI’s mandatory service line
replacement requirement differs from
the 1991 LCR and 2021 LCRR LSLR
requirements in two ways, but neither
difference represents an expansion of
scope, so the major questions doctrine is
not applicable to the LCRI’s service line
replacement requirements. The first
difference is that the LCRI requires
water systems to conduct a full service
line replacement program independent
of their tap monitoring results. The EPA
notes that the 2021 LCRR and 1991 LCR
both also require systems to conduct
mandatory LSLR if a system exceeds the
lead action level. The EPA does not
view the LCRI’s similar requirement to
be an expansion of scope simply
because the requirement applies
independent of tap water monitoring
results. Rather, imposing that
requirement irrespective of tap
monitoring results follows directly from
SDWA'’s statutory mandate in light of
current information. SDWA requires the
EPA to promulgate NPDWRs that
“prevent known or anticipated adverse
effects on the health of persons to the
extent feasible” (SDWA 1412(b)(7)(A)).
As section IV.B.1 of this preamble
explains, the EPA’s finding that a
mandatory, systemwide service line
replacement program irrespective of tap
monitoring results is essential to meet
this statutory requirement, as the
requirement is both feasible and
prevents known or anticipated health
effects of lead exposure from drinking
water. For more information, see section
IV.B.1 of this preamble.

The second difference between the
LCRI and the LCR and 2021 LCRR is
that the LCRI removes statements about
service line ownership and
responsibility to pay for full service line
replacement. This change does not
expand the scope of this rule; in fact,
the EPA made the change to better align
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the rule with SDWA’s definition of a
“public water system” and to clarify
that the EPA is not directing through
this rule how a water system should
cover the costs of compliance with a
NPDWR. How a system chooses to cover
the costs or allocate the costs among
users are matters of State and local law
beyond the scope of the EPA’s authority
under section 1412 of SDWA. Because
State and local governments regulate
how water systems charge for services
they provide to their customers, and the
EPA has no explicit statutory authority
to regulate in an NPDWR how water
systems charge for their services, under
the LCRI, the EPA has removed all
statements in the prior rule about
service line ownership and
responsibility to pay.

The EPA disagrees that the LCRI is
“unworkable, underfunded, and
unnecessary,” particularly, the
commenter’s assertion that almost none
of the cost of the rule is offset by the
Federal Government. On the contrary,
the Bipartisan Infrastructure Law (BIL)
dedicates $15 billion in funding for
service line inventory and replacement,
and other Federal funding is also
available to support implementation of
the LCRI (see section III.G of this
preamble). The final tranche of this BIL
DWSRF funding for lead service line
inventory and replacement will be
appropriated in Fiscal Year 2026;
however, funds will remain available for
the EPA to obligate (i.e., award) to States
during the fiscal year in which they are
appropriated and the following fiscal
year, consistent with SDWA section
1452(a)(1)(C). After the second fiscal
year of availability, any unobligated
funds would be reallotted by the EPA to
other States, as described in SDWA
section 1452(a)(1)(E). The EPA notes
that its economic analyses for the
proposed and final rules do not account
for external funding, such as from BIL,
in the calculation of PWS costs and
household cost to residents in CWSs.
Furthermore, the agency also did not
rely upon external funding, such as
from BIL, to support its finding that the
proposed and final rules are affordable
in accordance with SDWA’s definition
of “feasible” in section 1412(b)(4)(D) for
NPDWRs (““what may reasonably be
afforded by large metropolitan or
regional public water systems.””) The
EPA finds the LCRI as a whole is
affordable. For discussion on the
affordability of service line replacement,
please see section IV.B.6 and IV.B.9 of
this preamble and the final rule’s
Technical Support Document (USEPA,
2024d). For CCT, please see section
IV.F.1 of this preamble. For public

education, please see sections IV.]J.1 and
IV.K.1 of this preamble. Note that the
EPA is not including a discussion for
source water treatment because those
requirements are not being amended by
this final rule. For the EPA’s feasibility
determination for source water
treatment, see the final LCR (56 FR
26482, USEPA 1991). In addition, the
EPA evaluated the cumulative impact of
the LCRI requirements as a whole to
household costs by system size, which
are discussed in the EPA’s Economic
Analysis for the final LCRI (USEPA,
2024c) in section 4.3.7.3 and shown in
Exhibit 7 and Exhibit 8 in section VI.D.2
of this preamble.

The EPA disagrees that the LCRI is
“arbitrary and capricious.” The
comment claimed the rule would cost
the States, PWSs, and households
billions “without resulting in any
measured benefit, and the agency lacks
clear Congressional authorization to
impose these burdens, and the proposed
rule does not adequately explain why it
is departing from past practice” (State of
Kansas and Office of Attorney General
of Kansas, 2024). The claim that the
proposed rule had no measured benefit
is simply untrue. The final rule’s
economic analysis showed that the
monetized net annualized incremental
benefits range from $12.0 billion to
$23.2 billion (in 2022 dollars,
discounted at two percent) as well as
many unquantified benefits, and these
benefits justify the costs (USEPA, 2024a,
chapter 6, section 6.3). As described
above, the EPA has clear authority to
promulgate the LCRI under SDWA
section 1412. The proposed rule also
explained at length the factors it
considered when proposing a
mandatory service line replacement
requirement irrespective of lead levels
(USEPA, 2023a).

Some commenters suggested that
water systems’ mandatory service line
replacement programs should extend to
replacement of the lead connector
because they are a source of lead in
drinking water. The EPA agrees that
lead connectors can contribute lead into
drinking water and encourages their
replacement to reduce lead in drinking
water. The LCRI maintains the 2021
LCRR’s requirement that lead
connectors must be replaced when they
are encountered by the water system
(e.g., during water main replacements).
The EPA disagrees, however, that the
LCRI should require systems to locate
and then replace all connectors in the
system. Lead and GRR service lines,
where present, are the most significant
source of lead in drinking water.
Incorporating a requirement for
replacement of lead connectors into the

10-year service line replacement could
take significant time and resources away
from replacing lead and GRR service
lines. Systems would be required to
identify where all lead connectors are
and then replace them in addition to the
lead and GRR service lines.
Furthermore, this would not be feasible
within the 10-year replacement
timeframe required for replacing lead
and GRR service lines, and adding this
requirement would, therefore, delay
replacement of the most significant
sources of lead exposure in drinking
water. The LCRI requires that the
system’s inventory include information
about lead connectors based on
available information, but the rule does
not require systems to engage in a
proactive effort to collect additional
information to locate all lead connectors
that may be in the system. Many water
systems do not have information on the
presence or location of lead connectors
in their distribution system, but systems
conducting a service line inventory may
find that they have records of
connectors, and systems may encounter
connectors while conducting service
line replacements as well as conducting
repairs and maintenance work.
Accordingly, the LCRI requires water
systems that do have records on the
location of lead connectors to include
them in their inventory and replace
connectors encountered during service
line replacement and other work.

Some commenters argued that
galvanized service lines downstream of
a lead connector should be classified as
requiring replacement (a “GRR”) under
the system’s mandatory service line
replacement program, while other
commenters stated that including such
lines in mandatory replacement
requirements could significantly impact
a system’s ability to complete their
service line replacement program within
10 years. The EPA disagrees with
including galvanized service lines
downstream of a lead connector in the
mandatory replacement program. In
order to prioritize replacement of the
most significant contributors of lead in
drinking water, the final rule does not
define galvanized service lines that are
or were downstream of a lead connector
as GRR service lines, and, thus, they are
not inventoried or replaced as such (see
section IV.0.3 of this preamble).

c. Final Rule Requirements

The final LCRI requires water systems
to conduct full service line replacement
of lead and GRR service lines regardless
of their 90th percentile lead levels.
Partial service line replacement and
“test-outs” at individual service lines do
not count towards mandatory full
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service line replacement. Lead
connectors must be replaced where
encountered during normal system
operations and service line replacement
unless the connector is not under the
control of the system.

3. Service Lines Under the Control of
the System

a. Rationale and Proposed LCRI
Revisions

The EPA is authorized by SDWA to
regulate PWSs to include any
“distribution facilities under control of
the operator of such system and used
primarily in connection with such
system” (SDWA section 1401(4)(A)). In
some cases, service line ownership is
shared between customers and PWSs; in
other cases, service lines are owned in
their entirety either by customers or by
PWSs and used by PWSs to distribute
water. Under the LCR, a water system is
required to replace only the portion of
the service line that is owned by the
system and offer to replace the portion
of the line not owned by the system. As
a result, for the LCR, “under control” of
the water system was interpreted as
ownership of the service line. The LCR
does not identify how ownership of the
service line would be determined. The
LCR explicitly states that a water system
is not required to pay for replacement of
the portion of the service line that is not
owned by the system, or to conduct the
replacement of the privately-owned
portion of the service line where the
owner chooses not to pay for
replacement of the privately-owned
portion of the line, or where replacing
the privately-owned portion of the
service line is precluded by State, local,
or common law.

Under the 2021 LCRR, water systems
are required to conduct full LSLR, and
only full LSLR counts towards a
system’s mandatory replacement rate. A
system remains in compliance if it is
unable to meet the mandatory
replacement rate because a customer
refuses to participate in the replacement
program or does not respond to the
system after two good faith efforts to
reach the customer. Under the 2021
LCRR, a system must conduct a full
service line replacement regardless of
ownership if the customer consents to
the replacement of their portion of the
line. However, the 2021 LCRR does not
require a water system to pay for
replacement of the portion of the line
that is “customer-owned” and not
owned by the system. The cumulative
effect of these provisions is that a water
system is required to conduct full LSLR
where the customer consents to the
replacement and agrees to cover the cost

of the replacement or the water system
chooses to cover the full cost of the
replacement.

The proposed LCRI builds on 2021
LCRR’s requirement to conduct full
LSLR, but the proposed rule did not
make any assumptions about customer
consent or payment requirements or
assume that there are no other potential
barriers to the system’s ability to access
the service line to conduct a full
replacement. Under the proposed LCRI,
full replacement of all lead and GRR
service lines is required wherever a
system can access the service line in
order to conduct a full replacement. The
EPA does not have the authority under
SDWA section 1412 to specify whether
customer consent is required for a water
system to gain access to a service line,
nor does the EPA have the authority
under SDWA section 1412 to determine
that a water system is or is not
responsible for the cost of the service
line, or how those costs should be
allocated among rate payers, as these are
matters determined by State or local
law. In addition, the EPA recognizes
that there may be other barriers that
prevent a system from gaining access to
conduct a full service line replacement
on a case-by-case basis (e.g., threats to
the safety of system personnel due to
site characteristics). Accordingly, in the
proposed LCRI, the EPA proposed to
treat a service line as “‘under control” of
the system wherever the system has
access (e.g., legal access, physical
access) to conduct a full service line
replacement.

Under the proposed LCRI, a water
system’s obligation to conduct full
service line replacement extends to
those service lines under control of the
system, i.e., those service lines that the
system can access to conduct a full
service line replacement. If a system
does not have access to conduct a full
service line replacement, it is not
required by the rule to replace the lead
or GRR service line, but it must
document the reasons that the water
system does not have access and
include any specific laws, regulations,
and/or water tariff agreements that affect
the system’s ability to gain access to
conduct full service line replacement
identified in the service line
replacement plan. The system must
provide this documentation to the State.

The proposal also included
requirements for systems to make
reasonable efforts (four attempts using
two different communication methods)
to obtain property owner consent where
a water system has legal access to
conduct full service line replacement
only if the property owner consent is
obtained, where the number of attempts

was doubled relative to the 2021 LCRR
requirement and the use of multiple
communication methods was
incorporated to better reach property
owners and increase participation in
service line replacement programs
(USEPA, 2021b). If the system is unable
to obtain property owner consent after
four attempts, the system is not required
to replace the service line. However, the
system would need to offer full service
line replacement within six months of
any change in property ownership and
make four attempts to obtain property
owner consent within one year of the
change in property ownership. The EPA
proposed that requirement to continue
to apply until a water system no longer
has lead, GRR, or unknown service lines
in their inventory. The purpose of this
requirement is to ensure that water
systems give property owners an
adequate notice and opportunity to
provide any necessary consent for
service line replacement. The EPA also
proposed that any water system that was
not able to obtain property owner
consent after making a reasonable effort
must certify to the State the number of
service lines not replaced due to
property owners not providing consent
where consent is required by State or
local law.

The EPA did not propose to delineate
the prerequisites or elements of
“access” that a system would need to
conduct full service line or connector
replacement because of the wide
variation of relevant State and local
laws and water tariff agreements as well
as the potential for these to change over
time. The proposed LCRI also
emphasized the many possible
approaches water systems could use to
overcome access barriers to conduct full
service line replacement, some of which
may be unique to the system (88 FR
84925, USEPA, 2023a).

The proposed LCRI included several
rule provisions designed to increase
transparency and incentivize systems to
find ways to overcome barriers to a
water system’s ability to gain access to
conduct full service line replacement.
First, the EPA proposed to require water
systems to identify legal barriers (e.g.,
laws, ordinances, and water tariff
agreements) to gaining access for full
service line replacement in their service
line replacement plans and make the
plans publicly accessible, which may
facilitate action by the community
served to overcome those barriers (see
section IV.C of this preamble for more
information on the replacement plan).
Second, the proposed rule provides a
pathway for systems to defer optimizing
or re-optimizing CCT and conducting
costly and complex pipe rig/loop
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studies by replacing all lead and GRR
service lines in their distribution system
within five years at a rate of a minimum
of 20 percent of lines per year. To take
advantage of this proposed pathway,
systems must have access to fully
replace all lead and GRR service lines in
their inventories and identify all
unknown service lines within five years.
Third, the EPA expects systems to be
motivated to find ways to access each
lead and GRR service line for
replacement because removing these
significant lead sources can reduce the
system’s 90th percentile lead level,
which, in turn, would decrease the
likelihood of a lead action level
exceedance and the subsequent need to
(1) install (and maintain) or re-optimize
OCCT (that could involve costly CCT
studies), (2) replace lead-bearing
plumbing or install point-of-use filters
(for small systems that choose not to
install or re-optimize CCT), and (3)
make filters available along with
additional public outreach if the system
meets the requirements for multiple
lead action level exceedances. With the
most significant lead sources replaced,
systems would also have a lower
likelihood of measuring higher lead
levels, which are tied to the Tier 1
public notification requirements after a
lead action level exceedance (also
referred to as the 24-hour public
notification) and Distribution System
and Site Assessment (DSSA)
requirements. Fourth, systems without
lead and GRR service lines that exceed
the action level due to other sources of
lead (i.e., premise plumbing) would be
able to conduct less costly, complex,
and time-consuming CCT studies, such
as metal coupon tests, should they be
required to initiate OCCT steps. Fifth,
the more rigorous sampling of the first-
and fifth-liter samples at LSL sites could
also be avoided where systems accessed
and replaced all lead and GRR service
lines. Sixth, systems that have replaced
all their lead and GRR service lines
would have to meet fewer public
education requirements. For example,
systems without lead, GRR, or unknown
service lines would not have to conduct
the proposed notification and risk
mitigation requirements after a service
line disturbance or the annual
notification of service line material type
to consumers served by these lines.
Seventh, public education requirements
in the LCRI are designed to inform
consumers about the adverse health
effects associated with lead in drinking
water and risk reduction measures,
including full service line replacement,
which may result in more customers

providing access (where property owner
consent is required for legal access).

b. Summary of Public Comments and
the EPA’s Response

The EPA received many comments on
the provision in § 141.84(d)(2) of the
proposed LCRI stating that “[w]here a
water system has access (e.g., legal
access, physical access) to conduct full
service line replacement, the service
line is under its control, and the water
system must replace the service line.”
On one end of the spectrum, several
commenters stated that the EPA’s
interpretation of “control” as access is
beyond the EPA’s authority under the
SDWA. Many of these commenters
argued that the EPA should not change
its prior interpretation of “control” as
exclusively tied to ownership. Some of
these commenters argued that service
lines, or service lines not owned by the
system, are not covered by the
definition of “public water system” in
section 1401(4) of SDWA at all and are
therefore beyond the reach of a NPDWR;
several others asserted that control
should be interpreted as ownership and
without ownership, or if the service line
is on private property, then the service
line is not under control of the system.
Several commenters raised practical and
policy concerns associated with
conducting a lead service line
replacement on private property. On the
other end of the spectrum, several
commenters stated that the EPA’s
interpretation of “control” as access is
too narrow and will create a loophole
allowing systems to avoid conducting
service line replacement wherever they
determine that they lack access. These
commenters argue that the EPA should
structure the rule to either deem service
lines as under control of the system (or
require States to do so as a condition of
primacy) or create a rebuttable
presumption that service lines are under
control of the system, as promulgated by
the EPA in the 1991 LCR.

The EPA disagrees with commenters
on both ends of the spectrum.
Commenters advocating that the EPA
interpret “public water system” to
include either no service lines or only
service lines “owned” by the system
ignore the statutory definition of
“public water system” which is tied to
control, not ownership. Moreover, these
comments fail to comport with both
SDWA’s mandate in section
1412(b)(7)(A) for the EPA to identify
treatment technique requirements that
prevent known or anticipated adverse
effects to the health of persons to the
extent feasible and SDWA'’s requirement
in section 1412(b)(9) for any revision of
an existing NPDWR to maintain, or

provide for greater protection of the
health of persons. Full lead service line
replacement prevents known or
anticipated adverse effects to the health
of persons and it is feasible even where
water systems do not own any portion
of the service line. Partial service line
replacement does not prevent known or
anticipated adverse effects to the health
of persons, and may result in continued
exposure and short-term increased
levels of lead in drinking water. For
those reasons, the EPA promulgated the
2021 LCRR to require water systems to
conduct full service line replacements
even if they do not own the service line,
as long as the customer provides
consent and to ensure that partial
replacements would not be conducted
as a result of a NPDWR. The LCRI
similarly requires full service line
replacement even when the system does
not own the service line and it does not
require or allow partial service line
replacement to meet the replacement
requirement of the rule and in doing so,
the EPA is consistent with the statutory
definition of ““public water system” and
meets the requirements in section
1412(b)(7)(A) and 1412(b)(9). None of
the commenters that advocate for the
EPA to limit the service line
replacement requirements to portions of
the service line owned by the system, or
give credit for partial replacements,
explain how such a rule would be
consistent with section 1412(b)(7)(A)
and 1412(b)(9).

The term “public water system” is
defined in SDWA section 1401(4) as “‘a
system for the provision to the public of
water for human consumption through
pipes or other constructed conveyances,
if such system has at least fifteen service
connections or regularly serves at least
twenty-five individuals. Such term
includes (i) any collection, treatment,
storage, and distribution facilities under
control of the operator of such system
and used primarily in connection with
such system, and (ii) any collection or
pretreatment storage facilities not under
such control which are used primarily
in connection with such system.”

The plain language of the first
sentence of this definition includes
service lines because they are “pipes”
used for the “provision of water to the
public” through “service connections”
that “serve . . .individuals.” The
second sentence explains further that
the definition includes ““distribution
facilities under control of the operator
of such system” (emphasis added).
Service lines are used to distribute
water to consumers and as such, are part
of the system’s “distribution facilities.”
Therefore, the EPA does not agree with
commenters that state that service lines
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are not part of the definition of “public
water system” and thus outside of EPA
jurisdiction because they are not
covered by either the first or second
sentence. Such an interpretation would
be inconsistent with the statutory text
and the EPA’s longstanding
implementation of the statutory
definition of “public water system.”
Service lines are pipes through which
drinking water flows to the customer as
part of distribution facilities under
control of the operator. Service lines are
directly connected to the water mains
that are directly connected to the
treatment facility or storage facilities.
These are all interconnected to convey
drinking water to the building for
consumption and the flow of drinking
water through these pipes is controlled
by the water system.

Moreover, there is nothing in the
definition that suggests the distribution
facility must be owned by the public
water system or any basis to read that
requirement into the phrase “under
control of the operator of such system.”
Public water system operators may not
be the same entity that “owns” the
system of pipes, service connections,
collection, treatment, storage, and
distribution facilities. Therefore, the
question is not whether the public water
system “owns” the service line, but
whether it is “under control of the
operator of the system.”

In addition, the interpretation of the
“control” within the definition of
“public water system’” to mean ‘“‘access”
is consistent with the dictionary
definitions of the terms “control”” and
“under control”. As a verb, “control”
means ‘‘to exercise restraining or
directing influence over” (Merriam-
Webster Dictionary. Retrieved August
27, 2024, from https://www.merriam-
webster.com/dictionary/
control#dictionary-entry-1). As a noun,
“control” means “an act or instance of
controlling” and also “power or
authority to guide or manage” (Merriam-
Webster Dictionary. Retrieved August
27, 2024, from (n) https://www.merriam-
webster.com/dictionary/control). The
phrase “under control” is defined in the
Oxford English Dictionary as ‘““‘subject to
a restraining or controlling influence,
esp. so as not to cause damage or harm;
(of a situation) so as to be managed
competently or dealt with successfully.”
Oxford University Press (2024, March).
“under control” in control (n). Oxford
English Dictionary. Retrieved August 27,
2024, from https://doi.org/10.1093/
OED/6427628422. The interpretation of
service lines as ‘“‘under control” of a
water system whenever the system has
“access (e.g., legal access, physical
access) to conduct full service line

replacement” is consistent with these
definitions. If the water system can, as
a factual matter, gain access over the
service line to disconnect it from use
and replace it with a new line, then the
water system is directing influence over
the line and exercises power or
authority to manage it and it is subject
to a restraining or controlling influence
of the system—i.e., “under control” of
the system.

At the same time, the EPA does not
have the authority to assert in an
NPDWR that a water system has
“control” of any particular part of the
system’s distribution facilities, such as
all service lines. Commenters that
advocate for a rule that ““deems” all
service lines as under control of the
system (or requires states to do so as a
condition of primacy) disregard the
limits on the EPA’s authority to
establish a “primary drinking water
regulation” that “applies to public water
systems” (SDWA 1401(1)(A)) and
establish requirements under section
1413 of SDWA for “primary
enforcement responsibility for public
water systems.” The EPA cannot ignore
the definition of “public water system”
in section 1401(4) of SDWA, which, as
explained above, applies only to the
extent the operator has “control” of the
system. The EPA cannot simply
declare—contrary to the record (LSLR
Collaborative, n.d.b) (see comment IDs
EPA-HQ-OW-2022-0801-0845 and
EPA-HQ-OW-2022-0801-1328 in the
LCRI docket EPA-HQ-OW-2022-0801
for example)—that all service lines are
“under control” of a water system for
purposes of replacement. Instead,
whether a service line is under the
control of the water system will depend
on: (1) The relevant laws that authorize
and/or condition a water system’s
ability to exert control over the line in
order to replace it and (2) whether, as
a factual matter, a water system can gain
physical access to the service line in
order to conduct a full replacement.
Accordingly, as noted above, the rule
does not make any assumptions about
customer consent or payment
requirements or assume that there are
no other potential barriers to the
system’s ability to access the service
line to conduct a full replacement.
Instead, under the LCRI, full
replacement of all lead and GRR service
lines is required wherever a system can
access the service line in order to
conduct a full replacement and not
where a system does not have access to
conduct full service line replacement.
See §141.84(d)(2).

Accordingly, the EPA rejects the
approaches advocated by commenters
on both ends of the spectrum that would

require the EPA to go beyond the plain
language of the statute to use a narrower
or broader definition of “public water
system” to reduce or expand a water
system’s responsibility for replacing
lead service lines. In the final rule, the
EPA is requiring full lead service line
only “[w]here a water system has access
(e.g., legal access, physical access) to
conduct full service line replacement”
to meet the mandates of section
1412(b)(7)(A) and 1412(b)(9) while
staying within the bounds of the EPA’s
authority under SDWA to regulate
“public water systems” as defined in
section 1401(4).

Some commenters agreed with the
EPA’s interpretation of control to mean
access. Other commenters agreed with
the EPA’s proposed approach, but they
described it as vague and subject to
different interpretations. Commenters
recommended that the EPA include
specific criteria to specify when a water
system has access to prevent systems
from defining access too narrowly in
attempts to avoid mandatory service
line replacement. Another commenter
provided an example of specific access
criteria: (1) whether the system can
safely enter the property, (2) whether
the system can safely conduct the
replacement, and (3) whether the system
has obtained the property owner’s
consent, if consent is required for
access. The EPA agrees that these
criteria are reasonable and appropriate
for a system to consider in evaluating
whether it has the requisite access. In
fact, physical access is explicitly
referenced in the regulatory text:
“Where a water system has access (e.g.,
legal access, physical access) to conduct
full service line replacement, the service
line is under its control.” However, the
EPA disagrees that the final rule should
include mandated criteria applicable to
all water systems because a water
system’s ability to obtain access to a
service line to conduct a full service line
replacement is governed by State law,
local law, and/or water tariff agreements
and may include requirements for
customer cost sharing for to conduct the
replacement. Thus, systems should have
some flexibility to accommodate
specific circumstances affecting access
that this rule may not be able to predict.
More prescriptive criteria for
determining where a service line is
under the control of a system than
“access to conduct full service line
replacement” might be overly broad
and, therefore, beyond the EPA’s
authority to regulate, or the criteria may
be too narrow and, therefore, not
adequately protective of public health to
meet the requirement of SDWA section
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1412(b)(7)(A) to prevent known or
anticipated adverse health effects of
persons to the extent feasible.

Some commenters were concerned
that defining control as where systems
have access could result in water
systems leaving LSLs unreplaced by
claiming a lack of access to any portions
of LSLs, such as those on private
property. The final rule is structured to
mitigate this concern. The rule requires
replacement of all lead and GRR service
lines under the control of the water
system. Where a water system has
access to conduct full service line
replacement, the service line is under its
control, even if it is located on private
property, and the water system must
replace the service line. For service
lines in which the water system does
not have access to conduct a
replacement, the water system must
document the reason for lack of access
and provide this documentation to the
State. Submitting documentation to the
State explaining why the water system
does not have access to a service line
provides the information needed for
oversight of this rule requirement and
allows States to ensure water systems
are replacing lines in which they have
access.

Where the system has access to
conduct full replacement only if
property owner consent is obtained, the
system must make a reasonable effort to
obtain consent through at least four
outreach attempts using two different
methods of communication. The EPA
expects this outreach will support
communication between property
owners and the water system to improve
access. In addition, the EPA is finalizing
requirements in the LCRI that provide
incentives for systems to overcome
barriers to access or may increase a
water system’s ability to gain access to
conduct full service line replacement,
such as deferring an OCCT study to
replace all lead and GRR service line in
the distribution system and identifying
legal barriers in laws, ordinances, or
water tariff agreements to service line
access in the replacement plan. (See
section IV.B.3.a of this preamble). The
EPA provided several examples in the
proposal on a range of strategies that
systems, municipalities, and States have
used to overcome both financial and
non-financial barriers to full service line
replacement in the proposed LCRI, even
where laws require customers to
provide consent or payment to replace
their portion of the service line (88 FR
84926, USEPA 2023a). Example
strategies are also discussed later in this
section. Additionally, funding and non-
regulatory actions can increase water
system access to service lines for full

replacement (see section III.G of this
preamble).

Where water systems are unable to
gain access to conduct a full service line
replacement, water systems are not in
violation of the treatment technique if
they fail to replace these service lines by
their replacement deadline because they
are not under the control of the system.
Water systems must continue to publish
the addresses of those service lines in
the publicly accessible inventory,
deliver annual notification of service
line material to the consumer, and make
a reasonable effort to gain access of the
service line for full service line
replacement when the property changes
ownership.

Some commenters recommended that
the EPA interpret “under control of” the
water system as including only those
service lines that are owned by the
system, as the EPA did in the 2000 LCR
Minor Revisions (USEPA, 2000a). The
EPA disagrees with these commenters.
The EPA interprets the phrase “under
control of”” as distinct from
“ownership” in SDWA. The term
“control” is not defined in SDWA, and
use of the phrase “under control of”
instead of the more commonly used
phrase “owned by’ suggested that
Congress had a different concept in
mind. Moreover, the EPA has never
concluded that SDWA mandates an
interpretation of “control” to mean
ownership exclusively. In the 1996
proposal to revise the 1991 LCR, the
EPA considered two different
interpretations of “control”, one
interpretation that would require
replacement of the system-owned
portion of the service line along with an
offer to replace the customer-owned
portion at the customer’s expense, and
another interpretation that would
require replacement of the system-
owned portion of the service line as
well as any additional portions the
system has the authority to replace. In
the final LCR published in 2000, the
EPA expressed concern that the broader
definition of control “could result in
unintended delays and other
complications” and, therefore, the “EPA
believel[d] it [was] appropriate to equate
‘control’ with ‘ownership’ to eliminate
potential legal confusion and delays in
implementing the Rule” (65 FR 1950,
1962, USEPA, 2000a).

As discussed in the LCRI proposal,
since the 2000 LCR rulemaking, there
are many examples of water systems
that have carried out successful service
line replacement programs to fully
replace LSLs regardless of ownership
status. There are several documented
examples of systems that have
completed or made substantial progress

conducting full replacement of service
lines not entirely owned by the system,
including Denver, CO, Flint, MI,
Trenton, NJ, York, PA, and projects in
multiple communities through the
Massachusetts Water Resource
Authority (USEPA, 2024d).
Additionally, the proposed LCRI
includes several examples of
communities that changed local
ordinances to facilitate full replacement
in areas where service lines are not
entirely owned by the system (88 FR
84926, USEPA, 2023a). Additionally,
States have passed laws to facilitate full
service line replacement. For example,
Pennsylvania passed laws to allow rate
funds to be used to replace LSLs on
private property that did not change
ownership of the service line or impose
any other duties following system
funding or replacement of the service
line, unless determined to be necessary
by the system (Pennsylvania General
Assembly, 2017). The proposed LCRI
also describes the two laws New Jersey
passed to facilitate full service line
replacement both financially and with
respect to private property access. The
laws grant municipalities the authority
to adopt an ordinance that allows water
systems to enter private property to
conduct LSLR (Ruiz, 2019) and
authorizes them to replace LSLs on
private property if the work is an
environmental infrastructure project
and funded either by loans from the
New Jersey Infrastructure Bank or by
loans issued through the New Jersey
Department of Environmental Protection
(State of New Jersey, 2020). Since the
proposed LCRI was published, an
Indiana law requires water utilities to
work with the owners of buildings,
structures, or dwellings with LSLs to
replace their portions of the service line
upon request by the water utility
(Indiana General Assembly, 2024). If the
owner refuses or does not respond, the
utility or the utility’s agent may enter
the property to replace the customer’s
portion of the LSL without the owner’s
permission or to disconnect water
service to the property if prevented by
the owner. Under the law, the non-
owner occupant of a property can grant
physical access for service line
replacement, where the utility and
occupant are “held harmless” by and
not liable to the property owner with
respect to the entry or replacement
(Indiana General Assembly, 2024).
These State laws do not change
ownership of the service line but show
that water systems can obtain access to
conduct full service line replacement
without owning the line.
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Some commenters recommended that
the EPA explicitly state in the rule that
water systems control all service lines
based on an assumption that without
that assertion, LSLs will remain in use
around the country. The EPA does not
have the authority to assert in an
NPDWR that a water system has control
of any particular part of the system’s
distribution facilities, such as all service
lines. The examples provided in the
previous paragraph from Pennsylvania,
New Jersey, and Indiana highlight ways
States and local governments can
change laws or ordinances to facilitate
water system access to conduct full
service line replacement. In addition,
the EPA is finalizing several rule
requirements and flexibilities that may
lead to an increase a water system’s
access to conduct full service line
replacement (see section IV.B.3.a of this
preamble).

Finally, the significant Federal
funding sources, such as the $15 billion
from the BIL, can help increase water
system access to conduct full service
line replacement. For example, property
owners may be more likely to agree to
replace their portion if the cost is
subsidized or offered at no cost. (See
section III.G of this preamble on funding
for service line replacement.)
Additionally, the final rule’s public
education requirements may increase
customer access where property owner
consent is legally required to obtain
access to conduct a full service line
replacement. (See sections IV.B.3.a and
IV.].2.a of this preamble and “Public
Education and Engagement” in the
proposed LCRI preamble (88 FR 84921,
USEPA, 2023a) for more information
and examples of systems that have
increased customer participation in
service line replacement programs
through their public education.)

c. Final Rule Requirements

In the final rule, where a water system
has access (e.g., legal access, physical
access) to conduct full lead or GRR
service line replacement, the service
line is under its control, and the system
must replace the service line. Where a
water system does not have access to
conduct full service line replacement,
the water system is not required by this
rule to replace the line, but the water
system must document the reasons why
the water system does not have access.
The EPA is not including specific
provisions to delineate where a system
has access to conduct a full
replacement. Annually, the system must
submit to the State documentation of
the reasons for each line that is not
replaced due to lack of access. Along
with other information listed in

§141.90(e)(8), the system must annually
submit to the State the total number of
lead and GRR service lines that are not
replaced because the system does not
have access to conduct full replacement.
The water system must identify any
laws, regulations, and/or water tariff
agreements that affect the water
system’s ability to gain access to
conduct full lead and GRR service line
replacement, including the citation to
the specific laws, regulations, or water
tariff agreement provisions and include
them in their service line replacement
plan as well as the publicly accessible
version of the plan.

The final LCRI requires that where a
water system has access to conduct a
full service line replacement only if
property owner consent is obtained, the
water system must make a “reasonable
effort” to obtain property owner
consent. A reasonable effort must
include at least four attempts to engage
the property owner using at least two
different methods of communication
(e.g., in-person conversation, phone call,
text message, email, written letter,
postcard, or information left at the door
such as a door hanger) before the
applicable deadline of mandatory
service line replacement. The State may
require systems to conduct additional
attempts and may require specific
outreach methods to be used. Within six
months of any change in ownership of
the property, the water system must
offer full service line replacement to any
new property owner. Within one year of
any change in ownership of the
property, the system must make a
“reasonable effort” to obtain the
property owner’s consent. The EPA
expects that changes in property
ownership have likely occurred when
water service is initiated or service is
transferred such as when there is a
customer name or an account change on
a water billing account. If the water
system is unable to obtain consent from
the current property owner after making
a “reasonable effort” to obtain it, the
water system is not required under the
LCRI to replace the line. This
requirement applies to systems until all
lead and GRR service lines are replaced
in the distribution system. Annually,
the system must submit to the State
documentation of each reasonable effort
conducted where the system was not
able to obtain property owner consent
where consent is required by State or
local law. The submission for each
documented reasonable effort is
required by the January 30 after the
system has completed all four (or more,
if required) attempts to engage the
property owner as described in

§141.84(d)(3)(i) and, if applicable, the
January 30 after the specified timeframe
(e.g., within one year of any change in
property ownership).

4. Payment for Full Service Line
Replacement

a. Rationale and Proposed LCRI
Revisions

As noted above, the 1991 LCR and
2021 LCRR include statements affirming
that, while water systems must offer to
replace the customer’s portion of a
service line, systems are not required to
bear the cost of replacement of the
portion of the LSL not owned by the
water system. For the LCRI proposal, the
EPA removed these statements from the
regulation, recognizing that how a water
system covers the costs of compliance
with an NPDWR cannot be Federally
mandated by the EPA in an NPDWR
under SDWA. The EPA does not have
statutory authority to allocate payment;
rather, State and local governments
regulate how water systems provide and
charge for services to their customers.
Consistent with this approach, the
proposed rule did not include a
prohibition on cost sharing for full
service line replacement. While the EPA
strongly encourages systems to offer full
service line replacement at no cost to
the customer, a prohibition on cost
sharing in the rule is outside the EPA’s
authority and would result in a lengthy
legal challenge creating uncertainty that
would delay implementation of the rule
and further delay service line
replacement.

b. Summary of Public Comments and
the EPA’s Response

Some commenters recommended that
the EPA require water systems to pay for
full service line replacement or to
prohibit cost sharing, highlighting
potential environmental justice
concerns for customers who are unable
to afford to replace their portion of the
service line. The EPA strongly
encourages water systems to offer full
service line replacement at no cost to
the customer; SDWA does not provide
authority for the agency to direct how a
water system covers the costs of
compliance with an NPDWR and the
EPA has not used its section 1412
authority under SDWA to do so. This is
a matter of State and local law, as the
State and local governments regulate
how water systems provide and charge
for services to their customers. The EPA
remains concerned, as it did in the
proposal, that any attempt to use an
NPDWR to assert Federal authority over
how water systems charge for their
services would be met with a protracted
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legal challenge that would delay
implementation of the rule and further
delay service line replacement. Thus,
the final rule does not prohibit cost
sharing or mandate how water systems
must pay for customer-side service line
replacements.

The EPA strongly encourages
customer-side service line replacement
to be offered at no direct cost to the
customer wherever possible.
Subsidizing customer-side service line
replacement in whole or in part may
result in higher overall participation in
the replacement program and
potentially reduce disparities created
where service line replacement is less
accessible to lower-income individuals
(Baehler et al., 2022; Environmental
Defense Fund (EDF), 2020). The EPA
highlights the significant Federal
funding available that can facilitate full
service line replacement (see section
III.G of this preamble).

c. Final Rule Requirements

The final rule eliminates regulatory
text stating that water systems are not
required to bear the cost of replacement
of the portion of the service line that
they do not own. The EPA strongly
encourages water system to offer full
service line replacement at no direct
cost to the customer wherever possible,
but this is not a requirement of the
LCRI. The final LCRI remains neutral on
how water systems provide and charge
for services to their customers.

5. Partial Service Line Replacement

a. Rationale and Proposed LCRI
Revisions

Research shows that partial service
line replacement does not reliably
reduce lead levels in drinking water and
can sometimes temporarily increase
these levels (Deshommes et al., 2017;
USEPA, 2011a). For the LCRI, the EPA
proposed prohibiting partial service line
replacements unless conducted in
coordination with emergency repair or
planned infrastructure projects that
affect the service line. Planned
infrastructure work could include water
infrastructure or capital improvement
projects that do not solely replace lead
and GRR service lines as part of a
service line replacement program.
Examples include, but are not limited
to, water main replacement, meter
replacement, and transportation-related
construction projects. The proposed
prohibition was intended to “ensure
that the rule itself does not cause
additional partial replacements to be
conducted solely for the purpose of LSL
or GRR service line replacement” (88 FR
84918, USEPA, 2023a), which could

cause negative public health outcomes.
While partial service line replacement
has the potential to temporarily increase
lead levels in drinking water, an
outright ban on the practice could be
infeasible (USEPA, 2020e). For example,
water systems conducting emergency
main replacement may require the
removal of at least a portion of the LSL
due to the alignment or spacing
requirements to connect the new main
with existing service lines (USEPA,
2020e; USEPA, 2023i). Additionally, in
the case of some emergency repairs, a
partial replacement may be necessary to
ensure prompt restoration of water
service to the consumer. Water service
is critical to public health as it provides
water for drinking, cooking, and
sanitation. Water systems that conduct
full service line replacement in
coordination with planned
infrastructure work may realize public
health benefits, efficiencies, and cost
savings; however, the agency recognizes
that there may be barriers to a system’s
access to service lines on private
property. In the proposed rule, the EPA
sought comment on this approach to
limiting, but not prohibiting all partial
service line replacements, and whether
the exclusion should be limited to only
certain types of infrastructure work.

Lead and GRR service lines are likely
to undergo significant disturbance as a
result of planned infrastructure work or
emergency repairs, thereby increasing
the risk from all lead sources that
remain following the emergency repair
or infrastructure work. To address the
increased risk from this disturbance, the
EPA proposed to retain the 2021 LCRR
notification and risk mitigation
requirements for partial service line
replacement, including requirements for
the system to notify the consumer of the
risks of the partial replacement and
actions they may take to minimize lead
exposure, provide a pitcher filter or
point-of-use device certified to reduce
lead in drinking water and six months’
worth of replacement cartridges,
provide flushing instructions, and offer
to take a tap sample between three and
six months following the completion of
the partial replacement. The LCRI also
proposed to require water systems
conducting a partial replacement to
install a dielectric coupling separating
the remaining portion of the service line
and the new portion of the service line,
unless the new portion is made of
plastic. A dielectric coupling between
the replaced line and the partial lead or
GRR service line reduces the risks of
galvanic corrosion between lead and
other metallic pipes that causes lead
release as documented in previous lab-

scale studies (DeSantis et al., 2018;
Triantafyllidou and Edwards, 2011;
Wang et al., 2012). Multiple laboratory
experiments using harvested pipes
showed substantial decreases in lead
release when the electric connection is
broken or dielectric couplings are
inserted (Clark et al., 2013; St. Clair et
al., 2016; Wang et al., 2013),
demonstrating the value of requiring the
insertion of such couplings. This is
consistent with the EPA’s Science
Advisory Board (SAB) 2011 report that
“[i]nsertion of a lead-free dielectric
eliminates galvanic corrosion at the new
pipe junction by breaking the electrical
circuit between the new and old pipes,”
concluding that “insertion of a
dielectric will likely reduce lead levels
in tap water”’; although, the SAB also
noted that “it cannot confidently
estimate the magnitude of the
reductions because the contribution of
galvanic corrosion and depositional
corrosion to drinking water lead levels
has not been quantified” (USEPA,
2011a).

The EPA proposed in the LCRI to
retain the 2021 LCRR requirements that
apply to a water system when a
customer initiates a partial replacement
of an LSL. If the water system is notified
that a customer intends to conduct a
partial lead or GRR service line
replacement, the system must replace
the remaining portion of the line within
45 days (or notify the State within 30
days to complete the replacement no
later than 180 days) of the date the
customer conducted the partial
replacement and provide notification
and risk mitigation measures. The EPA
also proposed in the LCRI to retain the
2021 LCRR requirement that, if the
system is notified or otherwise learns of
a customer-initiated replacement that
has occurred within the previous 6
months, the system must replace any
remaining portion of the affected service
line within 45 days of becoming aware
of the replacement and provide
notification and risk mitigation
measures.

b. Summary of Public Comments and
the EPA’s Response

Some commenters agreed with the
proposed approach of banning partial
service line replacement unless
conducted as part of an emergency
repair or in coordination with planned
infrastructure work, stating that partial
replacement may be necessary in some
emergency scenarios and in
coordination with planned
infrastructure work; for example, if a
disturbance to the service line is
unavoidable and the water system
cannot gain access to conduct a full lead
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service line replacement (e.g., a
customer refuses to allow replacement
of the customer-owned portion of the
service line). Other commenters thought
partial replacements should be banned
in all situations, including as part of an
emergency repair, or that they should be
banned in all situations except as part
of an emergency repair. These
commenters highlighted the potential
for partial replacements to result in
temporarily elevated lead levels in
drinking water and potential
disproportionate impacts to customers
who cannot afford to replace their
portion of the service line.

While partial replacements can cause
lead levels to temporarily increase, the
EPA shares commenters’ concerns about
potentially disproportionate impacts to
customers who cannot afford to replace
their portion of the service line where
water systems require customer cost
sharing. The final rule does not prohibit
all types of partial replacements because
the EPA is concerned that an outright
ban on partial service line replacement
is infeasible. For example, water main
replacement may require the removal of
at least a portion of the LSL due to the
alignment or spacing requirements to
connect the new main to existing
service lines (USEPA, 2020e; USEPA,
2023i), and maintaining water service is
critical to public health as it provides
water for drinking, cooking, and
sanitation. The EPA recognizes there are
situations following planned
infrastructure work or emergency repair
in which full service line replacement is
not possible, such as when the water
system is prohibited by law from
replacing all or a portion of the service
line without customer consent and the
customer has not provided consent.
While the final LCRI does not further
limit the circumstances when partials
may occur following emergency repair
or planned infrastructure work (other
than to exclude service line replacement
projects from planned infrastructure
work), the EPA has clarified in the final
rule where a water system has access to
conduct full service line replacement,
the system must fully replace the
service line. The EPA has also clarified
in the final LCRI for protocols for
planned partial service line replacement
(i.e., planned infrastructure work that
impacts service lines) that where a
system has access to conduct full
service line replacement only if
property owner consent is obtained, the
water system must make a “‘reasonable
effort” to obtain property owner
consent. The EPA strongly encourages
water systems to create plans, such as
by developing standard operating

procedures, for planned infrastructure
work, emergency repair, and planning
for contingency costs should lead
service lines be discovered.

Instead of prohibiting the water
system from conducting a partial
replacement in planned infrastructure
work or emergency repair, the final rule
requires the water system to take risk
mitigation measures to minimize the
risk of lead exposure in drinking water
to the persons served by the affected
service line, including providing public
education, a filter and replacement
cartridges certified to reduce lead in
drinking water, and an offer to take a
follow-up tap sample after replacement.
In addition to these mitigation
measures, the final rule requirements for
the service line inventory, replacement
plan, and public education as well as
the EPA-administered financial
assistance for full LSLR are aimed at
reducing the likelihood that water
systems will need to conduct partial
service line replacements as part of an
emergency repair or in coordination
with planned infrastructure work. A
discussion of the requirements and
support to facilitate systems gaining
access to conduct full service line
replacement is included in section
IV.B.3 of this preamble.

The EPA notes that full service line
replacement is also a goal of the
DWSRF. While full LSLR is the desired
outcome of all DWSRF assistance for
LSLR, the logistics involved with
coordinating LSLR with planned
infrastructure projects may dictate that
partial replacement of a service line is
necessary if disturbance to the service
line is unavoidable and the water
system cannot gain access to conduct a
full lead service line replacement (e.g.,
a customer refuses to allow replacement
of the customer-owned portion of the
service line). For the purposes of
oversight and confirming eligibility,
State programs must require borrowers
to document customer refusals, which
could consist of any of the following: a
refusal signed by the customer,
documentation of a verbal statement
refusing replacement, or documentation
of no response after multiple attempts to
reach the customer regarding full LSLR.
State programs are required to report
this information to the EPA (USEPA,
2024i).

A partial LSLR may only be funded by
the DWSRF where the water system
shows all of the following: that the
partial LSLR is done in conjunction
with planned infrastructure work, that
disturbance to that service line is
unavoidable because of the planned
infrastructure work, and that the water
system has documented customer

refusal showing it cannot gain access to
that property to conduct a full LSLR
following multiple attempts (USEPA,
2024i).

Some commenters also recommended
that the EPA not prohibit partial service
line replacement under any
circumstances and highlighted the
effectiveness of public education and
risk mitigation measures to reduce
exposure following the elevated lead
levels that can result from a partial
replacement. The EPA does not agree
that partial service line replacement
should be permitted under all
circumstances. The prohibition in the
final rule ensures that water systems do
not conduct any partial replacements
that would occur outside of an
emergency repair or coordination with
planned infrastructure work that
impacts service lines and that is not
solely service line replacement. Partial
replacement has not been shown to
reliably reduce lead levels and is known
to temporarily increase them. In some
cases, increases in lead levels could
extend over longer timeframes (Dore et.
al, 2019). Although the final rule
requires water systems to provide
information and filters to consumers to
reduce their risk to lead exposure where
partial replacements are unavoidable,
these requirements are short-term
measures, and the EPA emphasizes the
importance of its prohibition of partial
replacements except in certain
circumstances. The EPA considers
avoiding the short-term increases in
lead levels caused by partial
replacements preferable to conducting
risk mitigation measures to reduce lead
levels after a partial replacement. Lead
exposures continue to remain when
partial replacements occur. In addition,
risk mitigation measures such as filters
or flushing protocols may not always be
utilized by or correctly implemented by
consumers. For example, existing
flushing procedures that call for 30
minutes of flushing at every tap in the
home, to be repeated every two weeks,
(i.e., AWWA, 2017) may be challenging
to follow, time intensive, and expensive
for some consumers.

Some commenters were concerned
that the requirement for water systems
to replace the remaining portion of a
service line when a customer initiates
replacement of their private side service
line could worsen environmental justice
impacts by allowing customers who can
pay for their replacement to “jump the
line” as opposed to those who cannot
afford to conduct their own private-side
replacement. While the EPA appreciates
these environmental justice concerns,
the increases in lead levels following a
customer-initiated partial lead or GRR

127



86456 Federal Register/Vol. 89,

No. 210/ Wednesday, October 30, 2024 /Rules and Regulations

service line replacement could pose an
increased risk of adverse health effects,
and this risk will be highest
immediately following the replacement.
Thus, replacing the system’s portion of
the affected service line and providing
notification and risk mitigation
measures as required is necessary to
prevent adverse health effects to the
extent feasible.

c. Final Rule Requirements

The final LCRI defines partial service
line replacement as the replacement of
any portion of a lead or GRR service line
that leaves in service any length of lead
or GRR service line upon completion of
the work. The final rule prohibits water
systems from conducting partial service
line replacement, except when the
replacement is conducted as part of an
emergency repair or in coordination
with planned infrastructure work that
impacts service lines (excluding
planned infrastructure work solely for
the purposes of lead or GRR service line
replacement). The final rule clarifies
that where a water system has access to
conduct full service line replacement
the water system must fully replace the
service line. Where a water system
conducts a partial lead or GRR service
line replacement, the system must
install a dielectric coupling separating
the remaining service line and the
newly installed service line, unless the
newly installed service line is made of
plastic. Where a water system conducts
partial service line replacement, the
final rule requires the system to comply
with the notification and risk mitigation
requirements.

Where a partial replacement is to be
conducted in coordination with planned
infrastructure work that impacts service
lines, the system must notify the
property owner, or the owner’s
authorized agent, as well as non-owner
occupant(s) served by the affected
service line at least 45 days prior to the
replacement and offer the opportunity
to fully replace the service line. Before
the affected service line is returned to
service, the water system must provide
the consumer with the following:
written notification that explains that
the consumer may experience a
temporary increase of lead levels in
their drinking water due to the
replacement; contact information for the
water system; written information about
a procedure for the consumer to flush
service lines and premise plumbing of
particulate lead following the partial
replacement; and a pitcher filter or
point-of-use device that is certified by
an American National Standards
Institute (ANSI) accredited certifier to
reduce lead along with six months’

worth of replacement cartridges. The
final rule clarifies that where a water
system has access to conduct full
service line replacement only if
property owner consent is obtained, the
water system must make a “reasonable
effort” to obtain property owner consent
to replace the remaining portion of the
service line. The reasonable effort must
be completed before the partial lead
service line replacement.

Where partial service line
replacement is conducted due to an
emergency repair, systems must provide
the same notification and risk mitigation
measures to consumers as when
conducting a planned partial
replacement before the line is returned
to service; however, the system must
offer to replace the remaining portion of
the service line created by the
emergency repair within 45 days.

Where the customer intends to
replace their portion of a lead or GRR
service line, the final rule requires that
water systems replace their remaining
portion of the service line at the same
time as, or as soon as practicable after,
but no later than 45 days from the date
the customer conducted their partial
replacement and provide notification
and risk mitigation measures. The water
system must notify the State within 30
days to complete the replacement no
later than 180 days from the date the
customer conducted their partial
replacement. Where the water system is
notified or otherwise learns that a
customer-initiated replacement
occurred within the previous six
months, the system must replace any
remaining portion of the service line
within 45 days from the day of
becoming aware of the customer-
initiated replacement as well as provide
notification and risk mitigation
measures within 24 hours of becoming
aware of the customer-initiated
replacement. Where the water system is
notified or otherwise learns of a
customer-initiated replacement that
occurred more than six months in the
past, the LCRI does not require the
system to replace the remaining portion
of the service line within a certain
number of days. Instead, the remaining
portion of the lead or GRR service line
must be identified in the system’s
inventory and replaced as part of
mandatory service line replacement. For
any replacement prompted by a
customer-initiated replacement, the
final rule requires notification and risk
mitigation measures be provided to the
persons served by the affected service
line.

In the final LCRI, partial service line
replacement does not count towards
mandatory full service line replacement.

On an annual basis, water systems must
report to the State the number of partial
lead and GRR service line replacements
that have been conducted in the
preceding program year and the address
associated with each partial
replacement (§ 141.90(e)(8)(iii)). Water
systems must also annually update that
number in their inventories. Public
education to notify customers of their
service line material must continue
annually until the entire lead or GRR
service line is replaced. Within six
months of any change in ownership of
the property, the system must first reach
out to the new owner with an offer to
replace the remaining lead or GRR
portion of the service line. Systems may
use new service initiation or service
transfer to a new customer to identify
when there is a change in ownership.
Within one year of any change in
ownership of the property, the system
must make a reasonable effort to obtain
the property owner’s consent to conduct
full service line replacement. If the new
property owner declines the
replacement, the water system must
continue to provide annual notification
of their service line material until the
entire lead or GRR service line is
replaced.

The final rule requires the provision
of filters following partial service line
replacement to mitigate potential
increases in lead release to drinking
water. These requirements are intended
to further protect public health in the
event of increased lead release following
a disruption of the scale caused by these
events.

6. Time Frame for Full Service Line
Replacement

a. Rationale and Proposed LCRI
Revisions

Under the LCR, systems must conduct
LSLR after the system exceeds the lead
action level at a rate of seven percent
per year, corresponding to a 15-year
deadline to replace all LSLs. However,
the rule allowed systems to use partial
LSLR and sampling (“test-outs”) for
individual service lines to count toward
the replacement rate. Under the 2021
LCRR, systems must replace the entire
service line at a rate of three percent per
year if they exceed the lead action level,
corresponding to an approximately 33-
year deadline to replace all lead and
GRR service lines. The 2021 LCRR does
not allow partial replacement and “test-
outs” to count towards the replacement
rate.

For the proposed LCRI, the EPA
proposed a 10-year deadline for water
systems to replace all lead and GRR
service lines under their control. In
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recognition of the wide variation among
systems with respect to the number and
proportion of lead and GRR service lines
in their distribution systems, the
proposed LCRI included two provisions
to adjust the time frame for LSLR. To
ensure that the rule meets the statutory
standard for a treatment technique rule
to “prevent known or anticipated
adverse effects on the health of persons
to the extent feasible,” the EPA
proposed to retain the requirement that
the State establish a shortened deadline
if the State determines it is feasible for
a water system (e.g., by considering the
number of lead and GRR service lines in
a system’s inventory) (see section IV.B.7
of this preamble). To ensure that the
rule’s service line replacement deadline
is not infeasible for systems with a large
number or proportion of lead and GRR
service lines, the EPA proposed
provisions for systems to apply for a
deferred deadline (see section IV.B.8 of
this preamble).

For the proposed LCRI, the EPA
utilized new evidence available after the
promulgation of the 2021 LCRR to
determine the feasibility of conducting
full service line replacement by a set
deadline. During the development of the
2021 LCRR, there was a lack of data
regarding the number of lead and GRR
service lines in systems as well as very
few broad service line replacement
mandates in large geographic regions, or
State laws requiring such. The EPA was
only aware of a limited number of
systems that had or were proactively
conducting service line replacement.
For the proposed LCRI, however, new
and higher quality evidence and data
were available to more accurately assess
the feasibility of requiring full service
line replacement by a set deadline.
Many systems have documented the
voluntary completion of both service
line inventories and full service line
replacement programs (USEPA, 2023a;
USEPA, 2023k). In addition, four State
(Illinois, Michigan, New Jersey, and
Rhode Island) service line replacement
laws suggest that States expect broad,
mandatory service line replacement by
a set deadline to be “technically
possible” given the thousands of
systems required to conduct service line
replacement simultaneously within and
across these States. Specifically,
Michigan requires replacement of all
lead and galvanized previously
downstream of LSLs starting in 2021, to
be completed by 2041. Illinois requires
replacement of all LSLs starting in 2027,
with the timeline determined by the
number of lead and galvanized lines (if
the galvanized lines are downstream of
lead). Both New Jersey and Rhode

Island require all LSLs and galvanized
service lines (irrespective of whether
there is or was an upstream LSL) to be
replaced in 10 years unless the system
is granted an extension by the State
(State of New Jersey, 2021a; State of
Rhode Island, 2023a). Michigan and
New Jersey have several years of
experience implementing their service
line replacement laws that were
promulgated in 2021, demonstrating the
feasibility of the States’ replacement
requirements. The EPA notes that these
four States have approximately one-fifth
of the lead content service lines in the
country (1.9 lead content lines out of 9.0
million estimated lead content lines)
and have among the most LSLs in the
country (USEPA, 20231; USEPA, 2024n).
Finally, BIL and other funding has
become available after the 2021 LCRR
promulgation to support lead and GRR
service line replacement projects, which
in turn further supports the feasibility of
setting a 10-year replacement deadline
because this requirement is a primary
driver of the proposed rule costs.

For the LCRI proposal, the EPA’s
feasibility analysis used data from
official sources documenting service
line replacement rates that had been
achieved in systems nationwide. The
EPA used data from 30 systems serving
more than 50,000 persons that had
maintained proactive LSLR programs to
ensure the resulting rate reflected the
technically possible rate of replacement
that may reasonably be afforded by a
large system; in doing so, EPA used the
definition of “large system” that has
historically been used in the LCR, such
as for CCT requirements. The EPA then
normalized the systems’ replacement
rates by the estimated number of
households served by each water
system. The EPA calculated the 95th
percentile of the annual replacements
per households served to set as the
national threshold reflecting the fastest
feasible annual replacements per
household served that systems could
achieve under a 10-year deadline, which
equaled 0.039 annual replacements per
household served. The EPA used the
95th percentile rather than the
maximum rate achieved by any one of
the 30 systems to avoid setting the per-
household rate based on the rate
achieved by an individual system as
that may not accurately reflect the
conditions at a wide variety of systems
subject to the replacement requirements
in the rule. The analysis also used the
results of the 7th Drinking Water
Infrastructure Needs Survey and
Assessment (referred to as ‘“‘Needs
Survey”), which was conducted in
2021. The data was published and used

in the feasibility analysis in 2023
(USEPA, 2023]), providing better
estimates on the number of lead, GRR,
and unknown service lines in
individual systems and nationwide than
were available during the development
of the 2021 LCRR. The EPA used data
from the Needs Survey to estimate the
number of systems that would exceed
the 0.039 annual replacements per
household served threshold and
determined that mandatory service line
replacement in 10 years or less is
technically possible and affordable for
96 to 99 percent of all systems (USEPA,
2023k).

b. Summary of Public Comments and
the EPA’s Response

Several commenters suggested that
the 10-year deadline is not practical or
feasible. Some comments simply
asserted, without explanation, that a 10-
year deadline was not feasible. Other
commenters stated that the EPA had not
adequately demonstrated feasibility,
that the 10-year deadline was not
feasible without the availability of
substantial additional funding, and that
the systems used in the feasibility
analysis were not appropriate for
determining replacement feasibility for
typical systems under the LCRI. The
EPA disagrees that feasibility of a 10-
year replacement deadline was not
adequately demonstrated. In the
feasibility analysis for the proposed
rule, as in the updated analysis for the
final rule, the EPA examined annual
replacement rate data from water
systems that are conducting or have
finished conducting service line
replacement. Due to the complexity of
service line replacement and the
numerous variables that affect
replacement rates, many of which are
specific to each water system or even
each site within a water system,
modeling or projecting future service
line replacement rates is highly
uncertain. Thus, basing the feasibility
analysis on available data from
replacement programs that have already
been conducted by real world systems
provides the soundest basis for
evaluating the technical possibility and
affordability of mandatory service line
replacement requirements and for
establishing a deadline in a national
rule covering a wide variety of systems
(also see preamble sections IV.B.7 and
IV.B.8 for shortened and deferred
deadlines).

The EPA considered comments on
data for use in the agency’s analysis,
such as whether the EPA should include
replacement rate data from systems with
“exceptional” circumstances, systems
serving 50,000 persons or fewer, and
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four water systems that provided data in
their public comments. Details on each
aspect of the feasibility analysis are
provided in subsequent paragraphs. In
summary, the final LCRI’s updated
feasibility analysis excluded
replacement rate data from Newark, NJ,
and included replacement rate data
from systems serving populations
greater than 10,000 persons and from
three of the four systems that provided
replacement rate data.1* In total, the
dataset used for the final rule’s service
line replacement feasibility analysis
included replacement rates from 44
water systems. The 95th percentile of
these data is 39 annual replacements per
1,000 service connections (see section
IV.B.8 of this preamble for an
explanation on the use of service
connections instead of households
served). This information demonstrates
that, based upon the best available
service line replacement data, it is
technically possible and affordable for
water systems to replace lead and GRR
service lines at a rate of 39 annual
replacements per 1,000 service
connections (USEPA, 2024d).

Some commenters suggested that the
EPA should not use systems with
“exceptional” circumstances, such as
Flint, MI, and Newark, NJ, in its
analysis because they claimed that the
average system would not be able to
complete service line replacement as
quickly as these systems. These
commenters asserted that these water
systems were exceptional because they
had significant external financial
subsidies, were in the midst of much
larger lead in drinking water crises, and
had taken steps to initiate their
replacement programs prior to the
construction period referenced in the
EPA’s analysis. These commenters also
pointed out that inclusion of these
“exceptional” systems in the dataset
influence the per-household threshold,
even when using the 95th percentile,
and that they should be excluded from
the dataset entirely to avoid any
influence on the per-household rate
threshold.

The EPA acknowledged in its
feasibility analysis for the proposed
LCRI that two systems (Flint, MI, and
Newark, NJ) received substantial
external funding. For the proposed
LCRI, the EPA selected the 95th
percentile of the per-household rate to
set the fastest feasible rate while

11 Replacement rate data for one system was
provided by a State, which did not include the
name or any identifying information for the system.
Therefore, the annual replacements per service
connection or per household served could not be
calculated, and data from this system was not
included in the feasibility analysis (USEPA, 2024d).

avoiding setting the rate at the
maximum recorded annual
replacements per household rate of a
single system. For the final LCRI, the
EPA considered the replacement rate
data for both Flint, MI, and Newark, NJ,
separately as described below.

With respect to Newark, NJ, the EPA
became aware after publication of the
proposed rule of an ongoing formal
investigation by the City of Newark and
the NJ Department of Environmental
Protection (DEP) into whether a
contractor for the Newark LSLR program
conducted partial service line
replacements instead of full
replacements in some homes (City of
Newark, 2024). The formal audit is
seeking to determine the number of
partial replacements that may have
taken place (City of Newark, 2024). The
uncertainties associated with ongoing
audit of the Newark LSLR data could
potentially affect the rate at which full
service line replacement was conducted
because a partial service line
replacement could be completed more
quickly than a full replacement. As of
August 2024, the results of the audit are
not yet available. Because of the new
uncertainty this investigation raises
with respect to the Newark data and the
importance of moving expeditiously to
promulgate the final LCRI, the EPA has
excluded the replacement rate data from
Newark, NJ, from the quantitative
analysis for determining the feasibility
threshold rate for service line
replacement. Nevertheless, Newark’s
LSLR program provides qualitative
evidence in support of finding that it is
technically possible to conduct a full
service line replacement program across
a large metropolitan or regional PWS in
a short period of time. For example,
Newark employed 20 service line
replacement crews simultaneously
during their program to replace more
than 20,000 lead and GRR service lines
in less than three years (City of Newark,
2020).

With respect to Flint, MI, the EPA
disagrees with commenters that the
City’s replacement rate data should be
excluded from the dataset used to
calculate the feasible rate threshold.
Flint received financial and technical
assistance for its replacement program
as well as substantial press coverage;
however, the EPA does not agree that
this support and media coverage
warrant exclusion from the feasibility
analysis. The replacement rate data in
Flint represents the annual
replacements per 1,000 service
connections averaged over the period
from 2016 to 2022, when the City of
Flint reported having replaced 97
percent of its service lines requiring

replacement (City of Flint, n.d.). Thus,
while nearly 8,000 of the approximately
10,000 replacements conducted in Flint
were completed over a 2-year period
between March 2016 and April 2018
(City of Flint, 2019), the EPA uses an
average rate across six years in its
feasibility analysis. Thus, the EPA’s
analysis uses an average annual rate that
does not rely solely upon the initial
replacement rates at the height of the
lead crisis. In addition, while Flint
received financial subsidies for service
line replacement, data from the U.S.
Census Bureau shows that Flint had a
high poverty rate in 2015, measured at
41 percent (U.S. Census Bureau, 2015a).
This is significantly higher than the
2015 national average poverty rate of
13.5 percent (U.S. Census Bureau,
2015b). Thus, other cities will have
fewer economic challenges than Flint
and may be less reliant on external
funding to support service line
replacement.

One commenter suggested that the
proposed replacement rate and timeline
are not feasible for large systems,
particularly when “‘large” systems are
defined as systems that serve more than
10,000 persons rather than those that
serve more than 50,000 persons. The
commenter noted that a system size of
less than 10,000 persons served is used
to assess ‘“small system impacts under
SBREFA and is also the breakpoint used
in SDWA for small systems”. In light of
this comment, the EPA reconsidered its
decision to assess feasibility based only
on the 30 systems serving more than
50,000 persons in the proposed rule. In
the final rule, the agency included an
additional 12 systems (serving between
10,000 and 50,000 persons) in the
analysis. Of these 12 systems, 10 are
within metropolitan statistical areas as
defined by the Office of Management
and Budget (OMB) for statistical use
(OMB, 2021), supporting that these
systems may represent large
metropolitan or regional PWSs. In
addition, including such systems
increased the sample size of the EPA’s
dataset, which can improve the
assessment of feasibility of mandatory
full service line replacement for a wider
variety of systems. The EPA also agrees
with the commenters noting that a cut
off of 10,000 persons served aligns with
the SDWA breakpoint for small systems
and the small system impact analysis
under SBREFA.

The EPA did not include replacement
rate data identified from two systems
serving 10,000 persons or fewer in the
feasibility analysis for the final rule. In
assessing the affordability aspect of
feasibility for purposes of an NPDWR,
the EPA evaluates costs to large
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metropolitan or regional PWSs, not
small PWSs. Additionally, both small
systems had substantially higher annual
replacements per 1,000 service
connections. Small systems having
higher replacement rates is not
unexpected in this scenario due to
smaller systems having fewer service
lines overall and, therefore, fewer lines
to replace compared to larger systems.
Individual service line replacement has
generally similar cost and time needed
regardless of system size. Despite
potential resource limitations small
systems may face, fewer lead and GRR
service lines require less time and fewer
resources, making 100 percent
replacement relatively easier to
complete for small systems than for
large systems with similar percentages
of lead and GRR service lines in their
inventory. Additionally, service line
replacement contrasts to centralized
treatment operations, where the same
treatment unit is employed at the
treatment plant for different system
sizes, and, therefore, systems can take
advantage of the economy of scale
present in installing and maintaining
these treatments.

For the final LCRI, the EPA retained
from the proposal the use of the 95th
percentile to set the fastest feasible
annual replacements per 1,000 service
connections that water systems
nationwide can achieve within 10 years.
The EPA did not select the maximum
number of annual replacements per
1,000 connections in the dataset to
represent the fastest feasible rate
because the agency did not intend for
any single system with potentially
unique circumstances to determine the
rate for a broad range of systems covered
by a national rule.

Commenters suggested that the EPA
evaluate the feasibility of alternative
deadlines to 10 years. Some commenters
suggested a shorter deadline, such as
five years or eight years, to ensure that
no system that could meet an earlier
deadline would fail to do so. Other
commenters suggested longer deadlines
(such as 15 years), suggesting that 10
years is not feasible. After consideration
of all the comments and the available
data, the EPA determined that 10 years
is at feasible deadline for most systems
(USEPA, 2024d). Under the statute, the
final LCRI must meet the standard of
preventing lead health effects ““to the
extent feasible,” which means that the
service line replacement rate must be
both feasible and the fastest feasible. If
a shorter national deadline was set, such
as five years, this would compromise
implementation of the rule since a larger
number of systems would be eligible for
a deferred deadline under the final rule

criterion or seek exemptions or
variances. Setting a shorter deadline
nationwide in the rule could also
impact States and some water systems’
ability to effectively comply with other
aspects of the rule to support and
manage an effective replacement
program, including the inventory
development and validation and
maintenance of an updated service line
replacement plan. In addition, a more
compressed schedule for all systems
nationwide could more significantly
impact supply chains for materials as
well as impact worker availability,
which some commenters raised as areas
of concern. All of these factors indicate
that a national deadline shorter than 10
years could be infeasible for many water
systems across the United States. The
EPA maintains that for some individual
water systems, such as those with a
small proportion or total number of lead
and GRR service lines, a rate faster than
10 years could still be feasible.

Furthermore, using the 10-year
replacement deadline helps streamline
the rule and facilitate implementation, a
priority identified in the 2021 LCRR
review. The 10-year deadline represents
the EPA’s best approximation of the
fastest feasible service line replacement
rate for most systems, and therefore, it
is the default deadline. In recognition of
the strong possibility that depending on
the specific circumstances, which may
evolve over time, many systems will be
able to replace all their lead and GRR
service lines even faster than their
replacement deadline (i.e., 10 years,
deferred deadline), the LCRI requires
States to set shortened deadlines where
it is feasible. For example, for systems
with a small proportion of lead and GRR
service lines, it may be feasible to
complete replacement within a much
shorter period than 10 years and at a
more rapid rate than 10 percent of lines
per year. In addition, it may be less
efficient to conduct replacement over a
10-year period than a shorter timeline.
For example, Central Arkansas Water,
which serves approximately 205,000
service connections, identified and
replaced all 115 remaining LSLs in 14
months. A 10-year replacement program
for this system would lead to
approximately 12 service line
replacements per year, which is less
efficient and could lead to an increased
need of resources considering
replacement crews would be needed
over a much longer period of time
(Sweeney, 2020; Central Arkansas
Water, 2022).

In addition to failure to meet the
“feasibility” requirements in the statute,
a shorter mandatory replacement
deadline in the final LCRI would likely

result in a greater number of water
systems seeking exemptions from the
treatment technique requirements.
Systems may seek an exemption from
the LCRI’s treatment technique to obtain
additional time to complete their service
line replacement programs in
accordance with requirements under

§§ 142.50 through 142.57. To obtain an
exemption, systems must expend
resources demonstrating eligibility for
the exemption. States and the EPA
would need to expend resources to
evaluate the exemption request, hold
public hearings, and consider the public
input prior to approving or denying an
exemption providing a later compliance
date. The EPA thinks that system, State,
and EPA resources are better expended
on inventorying and replacing lead and
GRR service lines than evaluating
exemptions. The EPA’s decision to
establish a 10-year replacement
deadline with limited criteria for
extensions will also reduce the
resources spent issuing exemptions for
the requirements.

Commenters recommended that
instead of a national deadline
established in the LCRI, the replacement
rate for each State or system be
determined at the State or local level on
a case-by-case basis, as these entities
would have a better understanding of
system specific challenges or advantages
that would allow them to determine the
fastest feasible rate. While no single
deadline in a national-level regulation
can represent the fastest feasible
deadline for each of the nearly 66,000
individual systems nationwide that are
required to comply with the LCRI, the
EPA disagrees that replacement rates
should be solely determined at the State
or local level. States or local levels of
government determining deadlines
would make implementation more
challenging, place significant burden on
States to determine either State- or
system-specific deadlines, and
complicate State oversight with a
resulting hodge-podge of deadlines. The
LCRI’s approach of a 10-year deadline
that may be adjusted up or down is
essentially a hybrid approach of single
deadline and a case-by-case
determination that best meets SDWA
standards for a NPDWR, while giving
due consideration to the variability
among systems, and is more streamlined
and implementable than a case-by-case
determination. While States may be in
a better position to determine an
individual system’s unique
characteristics and challenges, it is
beyond their resource capacity to make
this determination on a case-by-case
basis for each system and unnecessary
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in light of the EPA'’s feasibility analysis
using actual data.

Some commenters recommended use
of a binning system in the LCRI, similar
to that employed in the Illinois LSLR
requirements (which assigns systems to
one of six default replacement deadlines
based on the number of LSLs in a
system), rather than a fixed rate and
three-year rolling average. In the 1991
LCR, the EPA acknowledged that “it is
difficult to determine a uniform,
national replacement schedule
applicable to all public water systems
because the circumstances faced by
systems can vary substantially,
depending upon the number of lead
lines in a system and system size”” and
that large systems with few lines could
replace lines on the fastest schedule,
while systems with high percentages of
LSLs would take the longest to complete
replacement (56 FR 26508, USEPA,
1991). For the 1991 LCR, the EPA had
considered alternate ways to structure
the LSLR rate to take into account
system size and the number of LSLs in
the system. The EPA found that such an
approach, while accounting for various
factors affecting feasibility for
individual systems, can yield
“inappropriate results” in some cases,
requiring systems to complete
replacement on an “inordinately fast”
schedule that would not be feasible (56
FR 26460, USEPA, 1991). The 1991 LCR
proposal gives the example where the
number of replacements required per
year corresponds to a fixed percentage
(e.g., 10 percent) of the total number of
service lines in the system. Under a
construct where a system must replace
10 percent of all its service lines, a large
system with 200,000 non-LSLs and
50,000 LSLs would need to replace all
their LSLs in just 2.5 years (i.e.,
replacing 20,000 LSLs per year at an
annual rate of 40 percent) and there are
no data to support that such a rate is
feasible. The EPA also considered using
a binning approach but determined it
could create implementation challenges
and add complexity to the rule, which
runs counter to the priority identified in
the 2021 LCRR review to simplify the
rule. The final LCRI provides a single
replacement rate but with some
flexibility to shorten or lengthen
schedules in individual cases; this is
much simpler than a multiple bin
scheme. Because a binning approach
would add significant and unnecessary
complexity to the rule and the LCRI
already provides flexibility to alter the
deadline in appropriate cases, the EPA
has determined that the approach in the
final rule, with a national 10-year
deadline, and deferred deadline criteria

for a limited number eligible systems,
and with the requirement for the State
to set a faster rate where feasible, is a
simpler and more implementable
approach to assure LSLs are replaced at
the fastest feasible rate.

i. Additional Discussion of Affordability

Some commenters stated that, because
there exists substantial evidence of
water systems conducting service line
replacement, the technology itself is
clearly affordable. The EPA agrees with
commenters that service line
replacement is an affordable technology,
and the technology has been required by
the rule since the 1991 LCR, albeit at
differing scales. As noted previously,
service line replacement is unlike
centralized treatment in that the total
cost is dependent upon the number of
service lines replaced rather than the
cost of the treatment itself. The cost per
customer, if costs of replacement are
spread to all rate-paying customers, is
also dependent on the proportion of
lead and GRR service lines to total
service lines in the distribution system.
Thus, based on the fastest feasible rate
established by already completed
service line replacements, 10-year
service line replacement was
demonstrated to be technically possible
and reasonably afforded for
approximately 98 percent of systems
(see section IV.B.8 of this preamble for
a discussion on deferred deadlines).

Some commenters suggested that
replacement of all LSLs in 10 years
would not be affordable for water
systems because they would have to rely
on the ability of their local communities
to pay for replacements, that more State
or Federal funding will be needed, or
that the EPA had not adequately
demonstrated affordability in the
Economic Analysis of the proposed rule.
The EPA disagrees that the 10-year
deadline is not affordable and that the
agency has not demonstrated its
affordability. The final rule feasibility
analysis for service line replacement
examines replacement rates achieved by
systems and concludes that the rates
achieved in this analysis are the highest
rates for which currently available data
can demonstrate to have been
reasonably afforded water by systems
(USEPA, 2024d). As noted above, the
analysis demonstrates that, based upon
the best available service line
replacement data, it is technically
possible and affordable for water
systems to replace lead and GRR service
lines at a rate of 39 annual replacements
per 1,000 service connections. While
some of the identified systems received
varying amounts of financial assistance
to support service line replacement, the

EPA did not consider the availability of
external funding in its calculation of
household costs in the economic
analysis. Costs of the service line
replacement requirement were
calculated over the entire 35-year period
of analysis and per-household costs of
implementation of the entire rule (not
limited to LSLR) were estimated based
on system size, water source, and
ownership (see Exhibit 6 in section VI
of this preamble for annualized service
line replacement cost and Exhibits 7
and 8 for total rule cost per household).
Implementation costs to systems and
States were also considered in the
affirmation of the cost-benefit
determination (see Exhibit 10 of this
preamble for total annualized rule cost
including PWS and State
implementation and section VLF.3 of
this preamble (Reaffirm Cost-Benefit
Determination)). The EPA notes that
there is significant funding available to
support service line replacement, and
the EPA expects that the additional
funding from BIL will increase the
affordability of the achieved
replacement rates (see section III.G of
this preamble for further discussion on
funding).

c. Final Rule Requirements

The final rule establishes a 10-year
deadline for water systems to replace all
lead and GRR service lines under their
control. In recognition of the wide
variation among systems with respect to
the number and proportion of lead and
GRR service lines in their distribution
systems, the final LCRI also includes
provisions for systems to apply for a
deferred deadline (see section IV.B.8 of
this preamble) and provisions for States
to require systems to replace all lead or
GRR lines under a shortened deadline
(see section IV.B.7 of this preamble).

7. Mandatory Service Line Replacement
Rate

a. Rationale and Proposed LCRI
Revisions

The 1991 LCR requirement to replace
(or “test out” individual service lines) at
a rate of seven percent per year is
calculated on an annual basis
(§§141.84(b)(1) and 141.90(e)(1)
through (3)). The 2021 LCRR
replacement requirements of three
percent per year following a lead action
level exceedance and at a “goal-based
rate” determined by the State following
a lead trigger level exceedance must be
calculated using a two-year rolling
average.

For the LCRI, the EPA proposed a
minimum average annual replacement
rate of 10 percent for most systems,
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calculated as a 3-year rolling average.
Water systems would be required to
average the annual percentages of
service lines replaced in the preceding
three years of the replacement program,
beginning at the end of the third
“program year’” and annually thereafter.
The EPA proposed for a “program year”
to be measured from the LCRI
compliance date. The agency proposed
arolling average across a three-year
period to account for stakeholder
concerns about the potential annual
variability and temporary disruptions or
shortages that impede a system’s ability
to replace service lines, such as supply
chain delays, workforce limitations,
natural disasters or extreme weather,
and difficulties gaining access for full
service line replacement. The EPA
anticipated that this approach would
provide water systems with flexibility
during the initial years of their
replacement programs to create and
manage their programs, adjust and plan
for market corrections in labor and
supplies, apply for and obtain funding,
and obtain advice on applicable laws,
regulations, or water tariff agreements
associated with the replacement of lead
and GRR service lines. The EPA sought
comment on how to calculate
compliance with a service line
replacement deadline and the average
annual rolling rate construct, including
the complexity of the construct.

The EPA proposed in the LCRI to
require water systems to calculate the
percent of service lines replaced for
each year using the replacement pool
and the annual number of service lines
replaced. The proposed LCRI included
requirements for water systems to
calculate the baseline replacement pool
by adding the total number of lead,
GRR, and unknown service lines in the
baseline inventory submitted by the
compliance date. To calculate the
number of lead and GRR service lines a
system would need to replace in a given
program year, the EPA proposed to
require systems to divide the most up-
to-date replacement pool by the total
number of years allowed to complete
mandatory service line replacement
(e.g., 10 years). At the beginning of each
replacement program year, water
systems must update the replacement
pool to account for inventory updates
and recalculate the annual number of
service line replacements needed to
meet the replacement rate. The EPA
proposed to require that water systems
update their replacement pools by: (1)
Subtracting unknown service lines that
are identified as non-lead from the
replacement pool and (2) adding any
non-lead lines found to be lead or GRR

service lines. As proposed, unknown
service lines identified to be lead or
GRR service lines are recategorized in
the replacement pool, but they do not
change the number of lines because they
have already been counted in the
number of lines for determining the
replacement pool.

The EPA proposed to not limit the
replacement rate to service lines solely
under the control of the system. The
proposed rule did not permit water
systems to subtract lead and GRR
service lines that are not under the
control of the system from the
replacement pool nor count them
towards the annual number of service
lines replaced. All water systems are
subject to mandatory service line
replacement and must replace all lead
and GRR service lines; however,
systems are not required by this rule to
replace lead and GRR service lines that
are not under the control of the system.
As discussed in section IV.B.3 of this
preamble, control is not static, and
service lines can come under the control
of the system at any time as
circumstances change. Counting lead
and GRR service lines that are not under
the control of the system as “replaced”
provides water systems would not be
appropriate as they could become under
the control of the water systems as well
as this would disincentivize systems
from actively seeking opportunities to
replacing these lines in the future such
as outreach with community members,
which does not protect public health to
the extent feasible. The replacement
pool provides the water system with a
full account of the historic and current
lead and GRR service lines in the
system, regardless of the system’s access
or lack thereof at one point in time,
starting at the LCRI compliance date.
Removing these lines from the
replacement pool does not remove their
risk to consumers.

The proposed LCRI also included
requirements on what full lead and GRR
service line replacements must count
towards the number of service lines
replaced and the average annual
replacement rate. Full service line
replacements would count towards the
replacement rate in the following
instances: (1) where the replacement
results in the entire service line to be
categorized as non-lead in the
inventory, (2) where a non-lead service
lines is installed for use and the lead or
GRR service line is disconnected from
the water main or other service line, and
(3) where the system physically
disconnects a service line that is not in
use and does not install a new non-lead
line because there is no service line in
use (the system must not reconnect the

line to resume service). Service line
replacements would not count towards
the replacement rate in the following
instances: (1) Where the service line is
partially replaced, (2) where a lead,
GRR, or unknown service line is
determined to be non-lead, (3) where
only a lead connector is replaced, and
(4) where pipe lining or coating
technologies are used while the lead or
GRR service line remains in use. The
EPA proposed for unknown service
lines identified as non-lead to not count
towards the number of service lines
replaced because such a requirement
could inadvertently incentivize water
systems to delay the identification of the
material of unknown service lines so
water systems could claim
“replacement” credit for when lead or
GRR service lines have not been
replaced, thereby delaying the public
health benefits of replacement to
consumers served by a lead or GRR
service line.

b. Summary of Public Comments and
the EPA’s Response

Some commenters stated that the
proposed three-year rolling average is
complex and may be difficult to
implement. Other commenters
supported the proposed approach, with
one commenter noting that the LCRI is
inherently complex, and the EPA struck
a reasonable balance. Some commenters
stated that using a cumulative average
approach to track compliance with
LSLR would provide more flexibility for
water systems than a three-year rolling
average and accounts for the potential
that replacements become more
challenging towards the end of program
when customers are harder to reach or
because the replacements are conducted
individually as opposed to in
coordination with infrastructure work
where replacement may be more
efficient.

The EPA agrees with commenters that
a cumulative average is simpler to
understand and calculate than a three-
year rolling average. Simplifying the
rule to ease implementation was
identified in the 2021 LCRR review as
a priority for the final rule. Rather than
calculating an average within a rolling
three-year window, a water system
calculates the average rate of
replacement from the beginning of the
program. For example, for a water
system with a 10-year mandatory
replacement deadline, at the end of the
fourth program year, the system must
have replaced at least 40 percent of the
lines in the replacement pool. With a
three-year rolling average, the system
averages the replacement rate in
program years two, three, and four,
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whereas with a cumulative average, all
replacements conducted since the
compliance date are included in the
calculation (i.e., average of rates
summed for years one, two, three, and
four). A cumulative average has the
additional benefit of providing more
flexibility for water systems that may
experience challenges that temporarily
disrupt replacement progress. For
example, for a water system that is on
track to complete replacement by the
program deadline under a rolling three-
year average, it would be possible to be
in violation if they replaced fewer than
10 percent of the replacement pool over
a few consecutive years because only
three years of the replacement program
are considered in the calculation.
Especially toward the end of the service
line replacement program, remaining
property owners with lead or GRR
service lines may be harder to reach,
and the remaining replacements may
need to be conducted individually
instead of conducted more efficiently in
coordination with other replacements or
infrastructure work. A cumulative
average will assure that systems that
were ahead of their replacement
schedule initially would not necessarily
be in violation if their replacement rate
slows as a result of these difficulties.
The final rule includes a requirement
for systems to meet a cumulative
average rather than a three-year rolling
average.

The EPA emphasizes that systems
should not slow their replacement rate
simply because they have “banked on”
service line replacements in earlier
years of the program. However, the EPA
does not anticipate this practice
occurring because of the many
requirements and incentives that the
final rule contains to ensure water
systems are replacing lead and GRR
service lines as quickly as feasible. For
example, the final rule provides a
pathway for water systems to defer CCT
steps and avoid a more burdensome
OCCT study if they replace all
remaining lead and GRR service lines in
five years or less (see section IV.F.2.d of
this preamble). Additionally,
replacement of these significant lead
sources is likely to reduce the systems
90th percentile lead levels, thereby
reducing the likelihood of a lead action
level exceedance and associated
required actions (e.g., OCCT,
systemwide public education, Tier 1
PN). States also must set a faster rate
where feasible, which would also apply
if the system intentionally slowed their
replacement rate. Additionally, the final
LCRI retains from proposal the
inclusion of unknown service lines in

the replacement pool, which
incentivizes more rapid identification of
unknown lines.

The EPA received mixed comments
about whether to require water systems
to meet the minimum service line
replacement rate in each of the first
three program years following the
compliance date. Some commenters
said that waiting until the third program
year to assess compliance with the
replacement rate could allow water
systems to more effectively scale up
their replacement program by engaging
in planning and bidding on contractors
and to identifying unknowns, whereas
other commenters said that requiring
earlier demonstration of compliance
would allow States to enforce sooner
and noted that systems already have the
three years prior to the compliance date
to become prepared for the replacement
requirement.

The EPA agrees that requiring
calculation and reporting of compliance
with service line replacement three
years after the compliance date provides
water systems with additional time
beyond the three-year period between
promulgation and the compliance date
for the rule before assessment with the
cumulative average replacement rate is
measured. While the EPA anticipates
that water systems will use the three
years prior to the compliance date to
prepare for mandatory replacement,
water systems will continue to build
capacity for their service line
replacement programs, identify service
line materials, and initiate mandatory
full service line replacement that is
required during the first few years of the
program starting upon the compliance
date. By requiring the cumulative
average replacement rate to be
calculated starting at the end of the
third program year, water systems are
provided with additional flexibility to
scale up their program and provide
more time to enact policies to facilitate
full service line replacement. Under a
cumulative rate measured at the end of
year three, water systems will be
required to have replaced an average of
10 percent of the replacement pool per
year, or 30 percent by the end of year
three. This is the equivalent number of
replacements that water systems would
have been required to complete by the
end of year three if the rate was
measured annually, but this approach
provides more flexibility for
fluctuations in the annual percent
replaced, especially during the first few
years after the compliance date.
Additionally, this requirement could
also facilitate service line replacement
prioritization as well as facilitate
efficiencies in service line replacement.

Therefore, the EPA is requiring that the
cumulative average replacement rate be
calculated starting at the end of the
third program year. The EPA adds the
text “water systems must start
mandatory service line replacement
programs no later than the compliance
date specified in § 141.80(a)(3)” to
§141.84(d)(4)(i) to clarify that water
systems must comply with service line
replacement on the LCRI compliance
date and not by three years following
the LCRI compliance date. Rather, water
systems are required to meet the
cumulative average replacement rate of
10 percent, first assessed at the end of
three program years following the
compliance date and annually
thereafter.

Several commenters expressed
concerns over the inclusion of unknown
service lines in the replacement pool.
Commenters stated that the proposed
approach could result in non-
compliance where many unknown
service lines remain that are, in fact,
non-lead (e.g., the system runs out of
known lead or GRR service lines to
replace because its inventory contains
only unknown lines, and, thus, cannot
complete the required number of
replacements). The EPA disagrees with
commenters that unknown service lines
should be excluded from the calculation
of the number of required annual
replacements for multiple reasons. First,
the identification of unknown service
lines in a timely manner is important for
public health and transparency, and
including unknown lines in the
replacement rate incentivizes their
identification as quickly as feasible. By
identifying unknown lines early in the
replacement program, systems can avoid
the situation where they run out of lead
and GRR service lines to replace,
leading to non-compliance. Second, a
requirement to exclude unknown
service lines from their replacement
pool could itself lead to a situation
where the system is not in compliance.
For example, if a system determines that
many of their unknown lines are lead or
GRR service lines later in the
replacement program, those systems
could be in jeopardy of non-compliance
with their service line replacement
deadline because they had not set an
appropriate replacement rate in the
initial years of the program and may not
be able to complete the replacement of
the remaining lead and GRR service
lines by the deadline. Third, systems
have had ample notice to start
identifying the material of unknown
service lines. The 2021 LCRR requires
initial inventories to be submitted by
October 16, 2024, and systems will have
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another three years following
promulgation of the LCRI to complete
their LCRI baseline inventory.
Furthermore, existing State regulations
already require completion of service
line inventories (i.e., identification of all
unknown lines) on shorter timelines.
Rhode Island finalized an inventory and
replacement law in 2023, which
requires initial inventories in 2024 and
a completed inventory in 2026 and
Ilinois signed their law in 2021, which
required initial inventories in 2022 and
final inventories by 2024 (USEPA
2023a, Section D.1; Illinois General
Assemble, 2021; State of Rhode Island,
2023a). Illinois’s experience is
instructive. Its law prompted most
systems to complete service line
inventory and identify unknown service
lines prior to the compliance date, and
the median system had no unknown
service lines remaining as of 2022
(USEPA, 2024d). Fourth, the EPA
provided guidance and support
materials for identifying service line
materials and continues to provide
guidance and technical assistance to
facilitate water system progress in
identifying unknown lines. In 2022, the
agency developed Guidance for
Developing and Maintaining a Service
Line Inventory (USEPA, 2022c),
inventory templates (https://
www.epa.gov/ground-water-and-
drinking-water/revised-lead-and-
copper-rule), and fact sheets (USEPA,
20230), and in 2023, provided the small
entity compliance guide for developing
service line inventories (USEPA,
2023n). Additionally, the EPA’s Get the
Lead Out (GLO) Initiative provides
technical assistance to communities to
accelerate LSLR, including inventory
development. Finally, funding from BIL
and other sources is available for
systems to identify and replace service
lines (see section III.G of this preamble).
For all these reasons, water systems that
do not want to include unknown service
lines in their replacement rate
calculation have sufficient opportunity
to remedy that by identifying unknown
service lines prior to the LCRI
compliance date to avoid non-
compliance with service line
replacement requirements due to high
numbers of unknown service lines.

The EPA received comments about
specific situations that commenters
believed would merit recalculating the
replacement rate. For example, some
commenters suggested that the water
system should get credit for a service
line replacement when a line previously
characterized as a lead or GRR service
line is determined to be non-lead. The
EPA disagrees that systems should be

allowed to count identification of lead
and GRR service lines as non-lead as a
service line replacement. While the EPA
appreciates the effort required to
identify a non-lead line previously
thought to require replacement,
allowing systems to count as a
replacement the reclassification of a
lead or GRR service line to a non-lead
service line would create a disincentive
for systems to accurately characterize
service lines in the inventory. Sufficient
checks to prevent this from
disincentivizing systems to create
accurate inventories would greatly
complicate the rule. Additionally, the
EPA is concerned that, if water systems
are allowed to count non-lead
identifications as replacements, water
systems could delay replacing known
lead and GRR service lines by focusing
efforts on identifying unknown lines
that are more likely to be non-lead.
Under the final rule, systems can
subtract any lead, GRR, or unknown
service lines newly discovered to be
non-lead service lines from their
replacement pool, which can reduce the
number of service lines they are
required to replace in the following
program years; however, systems cannot
count a reclassification as a
replacement.

Some commenters similarly argued
that water systems should not be
penalized when property owners do not
cooperate with providing access for a
full replacement and to allow customer
refusals to count as replacements. The
EPA requires systems to conduct four
outreach attempts per property owner to
gain access and strongly encourages
water systems take steps to ensure the
likelihood of gaining access to conduct
full service line replacement, such as
seeking out alternate funding sources
and engaging in comprehensive
communication with their customers.
The EPA disagrees with crediting water
systems that are unable to gain access
with a count towards full replacement
because it could disincentivize efforts to
obtain access. Therefore, customer
refusals do not count as a service line
replacement, and water systems must
retain that service line as part of their
replacement pool. The EPA also
disagrees that water systems will be
penalized if a property owner does not
provide access. Water systems that do
not replace all their lead or GRR service
lines by the deadline because they lack
access are not in violation of the
treatment technique. Additionally, the
final rule adds text in
§141.84(d)(5)(iv)(A) stating that a water
system is not required to meet the
cumulative average replacement rate if

that system has, after the compliance
date, replaced all lead and GRR service
lines in the replacement pool that are
under the control of the system,
identified all unknown service lines in
the inventory, and documented and
submitted to the State the reasons the
system does not currently have access to
conduct full replacement of the
remaining lead and GRR service lines in
the replacement pool. Those systems,
however, are required to continue to
document the reasons the system does
not have access, show those unreplaced
service lines in the publicly available
inventory, conduct tap sampling at
these sites (where the sites are included
in the sampling pool and the water
system has access to sample), and notify
consumers annually about their service
line material, until those service lines
are replaced. If service lines previously
not under the control of the system
come under the control of the system at
any point prior to the removal of all lead
and GRR service lines, these service
lines are required to be replaced at the
fastest feasible rate as described in
§141.84(d).

The EPA received comments
requesting procedures for the rare
occurrence of a lead or GRR service line
and the need to simplify the compliance
for systems with no or few lead or GRR
service lines. The EPA agrees there
should be a path for the rare lead or
GRR service line that may be discovered
and has therefore added a provision to
the final LCRI that should a lead or GRR
service line be discovered in a system
with only non-lead service lines in their
inventory, the system must replace the
affected service line as soon as
practicable but no later than 180 days
after the date the service line is
discovered. The agency also recognized
in some circumstances, such as freezing
conditions, it may not be practicable to
conduct full service line replacement
within 180 days after the date of
discovery and therefore the system may
request State approval for an extension
of no later than one year after the date
the service line was discovered to
replace the affected service line. The
request for an extension must be made
no later than 90 days after the date of
discovery of the affected service line.
The EPA strongly encourages systems to
replace lead and GRR services lines as
fast as feasible. Once systems are
comprised of only non-lead service lines
implementation burden can be reduced
as certain requirements of the LCRI are
no longer applicable such as public
education of service line material and
first- and fifth-liter samples at LSL sites.
The EPA notes systems that replace all

135


https://www.epa.gov/ground-water-and-drinking-water/revised-lead-and-copper-rule
https://www.epa.gov/ground-water-and-drinking-water/revised-lead-and-copper-rule
https://www.epa.gov/ground-water-and-drinking-water/revised-lead-and-copper-rule
https://www.epa.gov/ground-water-and-drinking-water/revised-lead-and-copper-rule

86464 Federal Register/Vol. 89,

No. 210/ Wednesday, October 30, 2024 /Rules and Regulations

the discovered lead or GRR service lines
prior to the start of the next tap
monitoring period would not need to
restart standard monitoring as described
in § 141.86(c)(2)(iii)(H).

c. Final Rule Requirements

The final LCRI requires water systems
to replace lead and GRR service lines at
an average annual replacement rate of
10 percent calculated across a
cumulative period, unless the system is
eligible for a deferred deadline (see
section IV.B.8 of this preamble) or
required to replace service lines on a
shortened deadline. The first
cumulative average replacement rate
must be assessed at the end of the third
program year and is calculated by
dividing the cumulative percent of
service lines replaced by the number of
completed program years (three in this
case). Annually thereafter, at the end of
each program year, systems must assess
the cumulative average replacement rate
by dividing the most recent cumulative
percent of service lines replaced by the
number of completed program years.
The cumulative average replacement
rate for systems on a 10-year deadline is
10 percent or greater each program year,
and all water systems must make up any
deficient percentages of their
replacement rate for any program year
by the applicable deadline for
completing mandatory service line
replacement.

The final LCRI adds a definition for
“program year” in § 141.84(d)(5)(iii).
The first mandatory service line
replacement program year runs from the
compliance date to the end of the next
calendar year (December 31, 2028), and
every program year thereafter is a
calendar year (January 1 to December
31). A program year is a term used
throughout the replacement and
reporting requirements. The term is
used to streamline reporting
requirements (see section IV.N.1 of this
preamble for more information) and
describe annual activities for mandatory
service line replacement.

The final rule also removes the
regulatory text related to calculating the
annual percent of service lines replaced
and adds the term “cumulative percent
of service lines replaced”. To calculate
the cumulative percent of service lines
replaced, at the end of each program
year, water systems must divide the
total number of lead and GRR service
lines replaced thus far in the program by
the number of service lines within the
replacement pool. The cumulative
average replacement rate for systems on
a 10-year deadline must be 10 percent
or greater each program year.

Where the State determines that a
shortened replacement deadline is
feasible for a water system (e.g., by
considering the number of lead and GRR
service lines in a system’s inventory),
the system must replace service lines by
the State-determined deadline and by a
faster minimum replacement rate. The
State must make this determination in
writing and notify the system of its
finding. The State must set a shortened
deadline at any time throughout a
system’s replacement program if a State
determines a shorter deadline is
feasible. This requirement also applies
to systems eligible for a deferred
deadline (see section IV.B.8 of this
preamble). If the State determines a
shortened deadline is feasible, systems
must replace lead and GRR service lines
at an average annual replacement rate
calculated by dividing 100 by the
number of years needed to meet the
shortened deadline determined by the
State, expressed as a percentage. For
example, if a State determines a system
can feasibly complete mandatory service
line replacement on a shortened
deadline no faster than 5 years, the
system’s average annual replacement
rate would equal 100/5, or 20 percent.
Systems must comply with the
cumulative average replacement rate,
where the first cumulative average
replacement rate is assessed at the end
of the program year that is at least one
year after the shortened deadline
determination, as determined by the
State. If the system’s shortened
replacement deadline is less than three
years, compliance is assessed on a
schedule determined by the State.

Under the final LCRI, if a lead or GRR
service line is discovered when the
system’s inventory is comprised of only
non-lead service lines, the system must
update their replacement pool with the
discovered service line. The system
must also comply with the requirements
to conduct a full service line
replacement of the affected service line
as soon as practicable but no later than
180 days after the date the service line
is discovered. Where a system
determines that it is not practicable to
conduct a full replacement within 180
days after the date of discovery, such as
due to freezing ground conditions, the
system may request State approval for
an extension of no later than one year
after date the line was discovered to
replace the affected line. The request for
an extension must be made no later than
90 days after the date of the discovery
of the affected service line. See section
IV.D.2 of this preamble for related
inventory requirements in the proposed
and final rules.

8. Deferred Deadlines

a. Rationale and Proposed LCRI
Revisions

In the proposed rule, the EPA
recognized that the default 10-year
replacement deadline may be infeasible
for some systems due to the large
number or proportion of lines that
would need to be replaced in 10 years.
For these systems, the EPA proposed
two ways that a system could establish
eligibility for a deferred deadline to
conduct service line replacements. The
first eligibility criterion was proposed
for systems with a high proportion of
lead and GRR service lines in their
distribution system relative to their total
number of households served. The EPA
used the feasibility analysis in the
proposed LCRI to determine the fastest
per-household replacement rate
demonstrated to be affordable for
systems with a high ratio of lead and
GRR service lines. This feasibility
analysis resulted in a value of 0.039
annual replacements per household
served (39 replacements per 1,000
households served) (USEPA, 2023k).
Also, see section IV.B.6.a of this
preamble. In the proposed preamble, the
EPA noted that the per-household
replacement rate identifies an
“affordability threshold”’; however, the
fact that replacements were conducted
also demonstrates that replacement at
these rates is technically possible for
these water systems. For more
information, see the Technical Support
Document for the proposed LCRI
(referred to as “proposed TSD”’; USEPA,
2023k).

The proposed rule included a second
deferred deadline eligibility criterion for
systems that would be required to
replace greater than 10,000 service lines
per year under the proposed 10-year
deadline. The EPA selected 10,000 as
the proposed upper threshold for what
is technically possible based on the
replacement rate achieved in Newark,
NJ, between January and March 2020
and the projected replacement rate that
Detroit, MI, announced it would
achieve. The EPA projected that only
three to six systems nationwide would
have more than 100,000 lines requiring
replacement to qualify for a deferred
deadline based on this criterion.

In the proposed rule, the EPA also
highlighted that the requirement for the
State to set a faster replacement rate
where feasible also applies to systems
eligible for a deferred deadline. Thus,
the deadline calculated according to the
EPA eligibility criteria would serve as
the maximum allowable time to
complete replacement and the State
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could reduce that time if they determine
the system can achieve a faster rate.
The EPA sought comment on the
approach and basis of a deferred
deadline for service line replacement at
systems with a high proportion of lead
and GRR service lines in their
distribution system relative to the
number of households served, the
proposed threshold of 0.039 average
annual number of replacements per
household served, the proposed
threshold of 10,000 annual
replacements for systems with
atypically high numbers of lead and
GRR service lines, and an alternate
threshold of 8,000 annual replacements.
The EPA also requested any data
available that would further inform the
value for annual replacements per
household served and the threshold for
maximum annual replacement.

b. Summary of Public Comments and
the EPA’s Response

Some commenters recommended that
deferred deadlines be removed from the
rule because the statute does not require
that a treatment technique be feasible
for every single system in the nation.
They recommended that, instead of
deferred deadlines, water systems apply
for variances to the 10-year service line
replacement deadline or negotiate new
deadlines through enforcement actions.
The commenters stated that, because
some large, regional water systems have
replaced all their LSLs in 10 years or
less, this service line replacement
deadline has been demonstrated to be
technically possible and reasonably
afforded by large systems. The EPA
agrees that SDWA does not require the
EPA to demonstrate the feasibility of a
NPDWR for every single water system,
and the EPA acknowledges that SDWA
includes provisions for variances and
exemptions to address the possibility
that not all water systems will be able
to comply with an NPDWR by the
compliance date. At the same time, the
EPA recognizes that 500 to 700 systems
are not likely to be able to replace all
lead and GRR lines within 10 years
(USEPA, 2024d). Furthermore, if 500 to
700 systems applied for a variance or
exemption, the significant time and
resources involved in the State’s and the
EPA’s review and approval of these
requests would significantly hamper
implementation and enforcement of the
service line replacement requirements
and other treatment techniques in the
LCRI, and require significant EPA
resources, which could strain the EPA’s
efforts to publish guidance, properly
oversee enforcement of the rule, and
provide technical assistance to systems
and States. Similarly, it is not realistic

to assume that together States or the
EPA would have adequate resources to
devote to between 500 and 700
enforcement actions at approximately
the same time to address the systems for
whom a 10-year replacement deadline is
infeasible. Instead, the final rule uses a
process for establishing deferred
deadlines to manage the systems for
which a 10-year deadline is expected to
be infeasible, based on the EPA’s
current analysis. Fewer annual service
line replacements allow the system to
spread the costs and replacement efforts
of the replacement program across
additional years to make the LCRI’s
replacement provision feasible. The
final rule’s deferred deadline provision
also includes additional measures to
ensure that systems meeting the criteria
for a deferred deadline are required to
replace service lines more quickly if a
faster rate is feasible for the system (also
see section IV.C of this preamble for
service line replacement plan
requirements). The EPA intends to
create guidance to assist States in
determining a system’s fastest feasible
replacement rate.

Some commenters supported the
deferred deadline option for systems
with a high proportion of lead and GRR
service lines using the 0.039 annual
replacements per household threshold.
Some commenters recommended that
the EPA use the number of service
connections, rather than the number of
households, to ease implementation as
the number of service connections is
already reported to the State via the
service line inventory, whereas the
number of households served may not
be readily available to systems, and
ambiguities in what constitutes a
“household” could lead to inconsistent
application of the LCRI nationwide.
Additionally, the use of households may
be a less meaningful measure to assess
the scale of service line replacements
needed; multi-household properties are
generally served by a single service line.
The EPA agrees that the number of
connections provides a better estimate
of the proportion of service lines that
require replacement. The proportion of
service lines requiring replacement,
rather than the total number of service
lines requiring replacement, was the
basis for normalizing service line
replacement rates by system size, and,
thus, it is important that the method of
normalization maintains this
proportion. The EPA also agrees that
revising the deferred deadline eligibility
criterion to use per connection rather
than per household simplifies the rule
and eases implementation, which was
identified in the 2021 LCRR review as

a priority for the final rule. Finally, the
use of service connections rather than
households served does not result in
major differences in the total number of
systems projected to be eligible for a
deferred deadline as compared to the
use of households served (USEPA,
2024d). For these reasons, the final rule
uses the number of connections to
calculate the final rule’s deferral
threshold. The EPA refers to this
threshold in the final rule as 39 annual
replacements per 1,000 service
connections rather than 0.039 annual
replacements per service connection
because this representation of the
deferral option is more understandable
and can ease implementation.

Some commenters claimed that the
0.039 replacements per household
deferral rate threshold was too low and
too many systems would be eligible,
while other commenters said that it was
too high and should be lowered to allow
more systems to defer their deadlines.
The EPA does not agree with arbitrarily
lowering or raising the deferral
threshold and notes that these
commenters did not offer an alternate
feasibility analysis to use instead of the
proposed rule’s feasibility analysis. The
EPA derived the threshold for the final
rule based on the EPA’s updated
feasibility analysis and the conversion
to a per connection metric. Thus, the
final rule’s per-connection threshold is
based on the best available data from the
EPA’s analysis of replacement rates
actually achieved by systems (USEPA,
2024d). Therefore, the identified fastest
feasible rate represents the fastest
demonstrated rate to be both technically
possible and affordable, using the
currently available data, and there
would be no basis for increasing or
decreasing the threshold. There are
many factors that can influence the
technical possibility of a service line
replacement rate, including seasonal
weather changes that shorten
construction, practical limitations on
the number of street closures and
interfering with other system
operations, etc. By using replacement
rate data from various real-world
systems, such factors and any other
encountered by these systems, are
incorporated into the analysis of
technical feasibility.

The EPA received comments about
the data used to support the proposed
deferral option for systems that would
be required to replace more than 10,000
service lines per year to meet the 10-
year deadline as well as the extended
replacement timelines that resulted
from it. Some commenters suggested
that the 10,000 per year threshold is not
feasible due to constraints such as
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weather conditions, holidays, traffic
disruptions, and logistical and planning
limitations, and that a threshold of
8,000 service lines per year is more
realistic or achievable. Other
commenters suggested, without detailed
explanations, that 8,000 replacements
per year would not be a feasible
standard. Other commenters suggested
the EPA lower the threshold to 6,000 or
7,000 replacements per year, based on
anecdotal experience of replacement
rates at water systems. Other
commenters suggested that Newark
data, which was used to support the
proposed rule’s 10,000 threshold,
should not be used in this
determination at all because
commenters theorized that much higher
replacement rates could be achieved by
cities that are much larger than Newark
(commenters specifically mentioned
Chicago, IL, and New York, NY, as
examples), due to their relatively larger
population size and associated
resources. Other commenters argued
that the Newark data should not be used
for opposite reasons, stating that
Newark was aided by substantial
funding, technical assistance, and news
coverage of service line replacement
that helped Newark conduct an
accelerated service line replacement
program that is unlikely to be replicated
nationwide. Some commenters were
also concerned that the deferred
deadline threshold of 10,000 allows
some systems to defer their service line
replacement deadline by decades, up to
45 years in the case of Chicago. These
commenters said that given the harms of
lead exposure from lead and GRR
service lines and the urgency of service
line replacement, these systems should
be required to complete service line
replacement sooner.

The EPA agrees with commenters
recommending removing this deferred
deadline option. For the final rule, the
EPA has eliminated the deferral option
based on a maximum number of annual
replacements. The EPA made this
change for several reasons. First, two
deferral options unnecessarily
complicate the implementation of the
rule, as only three systems are estimated
to be eligible for this deferral option,
and two of those systems are estimated
to also be eligible for the per-connection
deferral option. Second, the EPA agrees
with commenters that the underlying
data used to determine the replacement
maximum might not reflect replacement
feasibility, given that the three systems
estimated to be eligible were all larger
than the system whose underlying
replacement data was used to determine

the proposed replacement maximum
(Newark, NJ).

Additionally, the EPA acknowledges
the challenge in establishing a single
number of replacements per year upper
threshold limit, based upon replacement
data from one system (Newark, NJ) and
projected data from a second system
(Detroit, MI), to apply to all systems
nationwide and which will continue to
apply over the coming years. Therefore,
due to the lack of replacement rate data
on the scale required for systems with
more than 100,000 service lines
requiring replacement, it is not possible
to determine a maximum number of
replacements per year for such systems
and setting a static national maximum
based on two cities has limitations in
this situation (see section IV.B.6 of this
preamble on feasibility).

Some commenters suggested that
systems with deferred deadlines should
be required to conduct additional
actions to protect public health while
their replacement program is ongoing.
Other commenters opposed such
requirements, stating that these systems
would have the most challenges in
conducting service line replacement and
that additional required actions to
protect public health would take away
resources from the systems’ replacement
program. The EPA does not agree with
requiring additional actions to protect
public health and agrees that additional
requirements could draw resources
away from service line replacement
itself and prevent service line
replacement from occurring at the
fastest feasible rate.

The EPA shares commenter concerns
that the maximum replacement deferral
option could result in some systems
having deferred deadlines that could go
beyond multiple decades, which is
inconsistent with the urgency of
achieving lead and GRR service line
replacement as quickly as feasible.
Some commenters also suggested that
the required replacement rate should
increase over time due to increases in
expertise, experience, and new
technologies, especially after the 10-year
deadline when most other programs
have finished replacements and there is
excess capacity in terms of available
equipment and trained workforce. The
EPA agrees that conditions can change
over the course of a replacement
program, such as the provision of new
funding, expanded access to service
lines (such as passage of a State or local
law that overcomes barriers to access),
or increased contractor availability as
many systems finish their replacement
programs. Additionally, the EPA agrees
that systems that are eligible for the
deferred deadline may be able to

complete service line replacement
earlier than the deferred deadline, thus
the final rule provides that systems
eligible for a deferred deadline may be
put on a shorter deadline where the
State determines it is feasible. The final
rule builds on this concept by allowing
a system that is eligible for a deferred
deadline to begin its service line
replacement program using a deferred
deadline, and associated cumulative
average replacement rate, that is no
longer than needed to conduct at least
39 annual replacements per 1,000
service connections per year; the system
must identify the deferred deadline and
associated cumulative average
replacement rate that it is using in its
service line replacement plan along
with other information supporting the
system’s determination that a faster rate
is not feasible (as described in
§141.84(c)(1)(x)). Then, as soon as
practicable, but no later than the end of
the second program year, the State must
evaluate the system’s deferred deadline
and associated cumulative average
replacement rate to determine if it is the
fastest feasible rate for the system. The
State must either approve the continued
use of this replacement rate, or, if the
State determines a faster rate of
replacement is feasible, the State must
set a new deferred deadline and
replacement rate to ensure that the
system is conducting service line
replacement at the fastest feasible rate.
The State must review the replacement
rate information submitted by the
system in their service line replacement
plan every three years to ensure that the
deferred deadline and associated
replacement rate is regularly assessed
and updated throughout the
replacement program, and that systems
eligible for deferred deadlines are
continuing to replace service lines at the
fastest feasible rate. These provisions
are intended to inform the State’s
determination of whether the
replacement rate is the fastest feasible.
This process will also allow systems
and States to respond to changing
conditions to ensure they are replacing
service lines as quickly as feasible (see
sections IV.B.6 through 8 of this
preamble).

Some commenters suggested that
replacement timelines be determined by
a system’s 90th percentile lead level or
CCT status and that systems with lower
lead levels should be allowed to start
later or given additional time to
complete their replacement program.
The EPA disagrees with this
recommendation for several reasons.
There is no safe level of lead in drinking
water and the EPA is not aware of data
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showing that accelerated service line
replacement is less feasible for systems
with lower lead levels. As such, the
recommendation is inconsistent with
the SDWA requirement to promulgate
NPDWRs that “prevent known or
anticipated adverse effects on the health
of persons to the extent feasible”
(SDWA 1412(b)(7)(A)). The need for
service line replacement at the fastest
rate feasible is described further in
section IV.B.2 of this preamble.

c. Final Rule Requirements

The final rule includes a deferred
deadline option for systems with a high
proportion of lead and GRR service lines
to total service lines. The final rule sets
the deferral threshold at 39 annual
replacements per 1,000 connections
based on the updated feasibility analysis
(see section IV.B.2 of this preamble) and
conversion from a per-household metric
to per-connection. To reduce the
complexity of this deferral option, the
final rule refers to the threshold as 39
annual replacements per 1,000
connections instead of 0.039
replacements per connection per year.
Additionally, the final rule is not
including the second deferral option for
systems required to replace more than
10,000 service lines per year.

To ensure that systems continue to
replace at the fastest feasible rate
throughout their replacement program,
the final rule requires the State to set a
faster replacement rate where feasible.
The final rule also requires States to
regularly make determinations in
writing that the deferred deadline and
associated replacement rate is the fastest
feasible, based on the initial service line
replacement plan and subsequent
updates from the system. More
specifically, by the end of the second
program year, and every three years
thereafter, the State must evaluate the
system’s use of the deferred deadline
and associated replacement rate to
determine if it is the fastest feasible rate
for the system. The State must either
approve the continued use of the
deferred deadline and associated
replacement rate, or set a new
replacement deadline and associated
replacement rate so that replacements
are conducted as fast as is feasible for
the system. States must report these
determinations to the EPA. In their
publicly accessible replacement plan,
systems with deferred deadlines must
document their deferred deadline and
associated replacement rate, which must
be at least 39 annual replacements per
1,000 service connections or faster if
feasible, the annual number of
replacements required, the length of
time (in years and months), the date of

completion, and other information
supporting the system’s determination
that replacing lead and GRR service line
by an earlier date and faster rate is not
feasible. These systems must also
provide in their plans additional
information (e.g., the annual number of
service lines replaced, the total number
of known lead and galvanized requiring
replacement lines remaining, status of
identifying unknown service lines, etc.)
that supports the system’s deferred
deadline and associated replacement
rate. The EPA intends to issue guidance
to assist States in determining the fastest
feasible rate for systems.

9. Summary of the Feasibility of
Mandatory Service Line Replacement

a. Overview

In considering the full record for this
rulemaking, the EPA concluded that the
mandatory service line replacement
requirement is feasible. It applies only
to service lines that a system can access
in order to conduct a full service line
replacement. It recognizes that State or
local laws, or water tariff agreements, as
well as a customer’s consent, may affect
a system’s ability to access a service line
to conduct a full replacement. It
establishes a 10-year deadline, with a
pathway for a small percentage of
systems to obtain a deferred deadline,
while requiring States to set a faster rate
where feasible. This approach ensures
that service line replacement
requirements do not overburden
primacy States with case-by-case
feasibility determinations, requests for
variances or exemptions, or enforcement
actions. The EPA has committed to
developing guidance to assist States in
evaluating relevant data to determine
the fastest feasible replacement deadline
for a system and improve their ability to
set faster rates where feasible.

b. Summary of Public Comments and
the EPA’s Response

Some commenters theorized that in
the past, systems with replacement rates
documented by the EPA were able to
replace lead and GRR service lines more
quickly than future systems will be due
to the lack of “administrative burden
and associated rigidity of the proposed
LCRI framework’ and that the feasibility
analysis for the proposed LCRI did not
take this into account. The EPA does not
agree with these comments and
highlights that mandatory service line
replacement and other LCRI provisions
will increase the replacement rates
relative to previous voluntary programs
(see section IV.B.6 of this preamble for
further discussion). Additionally, other
rule requirements could increase public

support and knowledge of service line
replacement and benefit future service
line replacement programs. For
example, the public education
requirements in the rule, such as annual
notification to consumers that their
residence is served by a lead or GRR
service line and making inventory with
addresses and service line replacement
plan publicly available, will create
greater awareness of the remaining lead
and GRR service lines and result in
more property owners interested in
participating in the LSLR program. Risk
reduction measures, including for full
service line replacement, will aid in
garnering public support or broader
awareness of replacement programs (see
section IV.].2.a of this preamble and
“Public Education and Engagement” in
the proposed LCRI for examples of
public education and community
engagement supporting service line
replacement efforts).

Furthermore, the EPA has launched
several technical assistance programs
specifically to assist with service line
replacement, including the Lead Service
Line Replacement Accelerators and the
GLO Initiative. Since January 2023, the
EPA partnered with 40 communities
across four States (Connecticut, New
Jersey, Pennsylvania, and Wisconsin)
through the LSLR Accelerators pilot
program to address existing barriers and
accelerate progress towards LSL
identification and replacement (USEPA,
2023m). The GLO Initiative takes the
lessons learned and best practices from
the LSLR Accelerators program to
expand LSLR technical assistance to
approximately 200 additional
underserved and disadvantaged
communities (USEPA, 2024e). The EPA
has also published resources for
developing and maintaining service line
inventories (USEPA, 2022c; USEPA,
2023n; USEPA, 20230) and for planning
and conducting service line replacement
(USEPA, 2023p). In addition to the EPA
resources, lessons learned, best
practices, and other previous experience
documented and publicly shared by
water utilities and drinking water
organizations will provide further
resources for systems as they manage
mandatory service line replacement
programs. The EPA is aware of
additional systems that have conducted
or are beginning to conduct their
replacement programs (EDF, 2024),
which will provide further learning
opportunities for other systems to
develop and optimize their service line
replacement programs. Documents
describing lessons learned and advice
for future systems, which have
previously been published (e.g., LSLR
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Collaborative, Denver Water Lessons
Learned; see the full list in the final TSD
(USEPA, 2024d)), are also expected to
continue to evolve as service line
replacement programs continue. As
another recently announced example,
the mayors of the cities of Chicago, IL,
Milwaukee, WI, and Detroit, MI, pledge
through the Great Lakes Lead
Partnership to facilitate close,
purposeful collaboration among mayors
and water utilities to surmount common
challenges, highlight emerging best
practices, and replicate successes from
city to city (City of Detroit, 2024).
Furthermore, unprecedented funding is
available from BIL and other sources to
support service line inventory and
replacement efforts (see section III.G of
this preamble).

i. Additional Discussion of Technical
Possibility

In the proposed LCRI’s feasibility
analysis, the EPA explicitly assumed
that the market would correct for any
potential shortages in labor, filters, or
material for service line replacement,
especially because compliance with the
mandatory replacement requirement
would not begin until three years after
the compliance date. The EPA sought
comment on this assumption and the
ability of the market to respond to the
service line replacement requirements.
Some commenters, including relevant
labor and industry associations, agree
that the market can meet the demand for
the potential shortages, while other
commenters expressed concern about
potential shortages when conducting
required replacement simultaneously
with other systems. While these
commenters listed anecdotal examples
of the amount of time it currently takes
to receive various materials, these data
do not show that a 10-year deadline will
be infeasible for a large volume of
systems, as they are reflecting the
conditions within a single system at the
one point in time, rather than the
conditions at a national level at the
LCRI compliance date (i.e., 2027), when
mandatory service line replacement
must begin. Based on the record and
comments as summarized below, the
EPA disagrees that nationwide service
line replacement in 10 years would be
challenged or rendered infeasible by
supply chain delays, labor shortages,
and competition for workers and
materials.

As discussed in the proposed LCRI,
simultaneous full service line
replacement over a large geographic area
remains feasible (i.e., no market or labor
shortages), as demonstrated by the fact
that LSLR has been simultaneously
conducted in several places in recent

years (e.g., Flint, MI, Newark, NJ,
Denver, CO, etc.). Furthermore, four
States (Illinois, Michigan, New Jersey,
Rhode Island) require systems to
conduct mandatory service line
replacement are all currently in effect.
These States also have relatively high
lead and GRR service line prevalence
compared to other States (see section
V.B.2 of the proposed preamble (88 FR
84912, USEPA, 2023a)), which suggests
that these States also expect full service
line replacement to be successfully
implemented over a large geographic
area simultaneously.

Additionally, commenters were
concerned about the ability of the
market to meet the demands of full
service line replacement, including
concerns about the availability of filters,
contractors and plumbers, and
replacement materials. Some
commenters also raised concerns about
the potential for increased prices or
“‘price gouging” due to higher demand
and competition. Some commenters
requested that the EPA undertake a
comprehensive assessment of labor and
material markets. The record continues
to support the agency’s assumption at
proposal that the market will correct for
any potential shortages in the three
years before the LCRI compliance date.
The EPA obtained confirmatory data
with respect to the share of the copper
and PVC pipe supply as well as the
share of domestic copper and PVC
production needed to achieve full
replacement to better understand the
potential impacts on the availability of
these materials. Assuming that all water
systems replace lines with a single
material (which represents the upper
bound because systems may utilize a
combination of materials), the EPA
estimates that full service line
replacement will require 35.61 million
pounds of copper, or 2.06 percent of the
average annual share of domestic
production, and 57.09 million pounds
of PVC, or 0.22 percent of the average
annual share of domestic production
(ICF, 2024a). Accounting for the
proportions of different materials used
in service line replacement, the EPA
estimates that the share of domestic
production necessary to meet the
estimated raw material demands is 0.84
percent for copper and 0.07 percent for
PVC (Lee & Meehan, 2017). Thus, the
LCRI should not create significant raw
material demands, and the market
should be able to adjust to meet the
modest increase in demand created by
the LCRI. Three companies from the
copper industry affirmed their readiness
to ensure a seamless supply of copper
for the increased demands from the

LCRI and mentioned taking various
steps to upgrade operations, hiring new
personnel, adding shifts to their existing
infrastructure, and investing in a copper
tube mill (Copper Development
Association Inc. (CDA), 2024a).
Additionally, the Copper Development
Association, the market development,
engineering and information services
arm of the copper industry, stated that
there is sufficient domestic supply of
copper to meet the need for replacing
lead pipes (CDA, 2024b).

One commenter from a State with
many rural communities expressed their
concern that the filter market would be
dominated by larger cities and States,
making filters harder for smaller
systems to access and more expensive.
To address these comments, the EPA
obtained the confirmatory data with
respect to filter availability to meet all
of the filter provisions of the final rule
(i.e., multiple lead action level
exceedances, full or partial service line
replacements, certain service line
disturbances, small system flexibility).
The data from multiple sources confirm
the EPA’s assumption that the filter
market will sufficiently expand to meet
these needs over the next 10 years. For
example, one source estimates the
market will reach $120.38 billion by
2032 with a compound annual growth
rate of 10.79 percent and is projected to
nearly triple in size in the next decade
(Razgaitis, 2023). The EPA also
examined filter usage in Denver Water’s
Lead Reduction Program (LRP) to assess
if they encountered filter supply issues
during LRP implementation. The full
program began in 2020 with nearly
100,000 households participating and a
calculated filter adoption rate of 80
percent (Harvard School of Public
Health, 2024). Surveys from Denver LRP
indicate that 93 percent of households
filter their drinking water using filters
from Denver Water with 68 percent
report using filtered water for cooking
(Harvard School of Public Health, 2024).
Additionally, the EPA found that other
States are turning to filters to reduce
levels of lead in drinking water. For
example, Michigan’s Filter First law
requires schools and child centers to
develop a drinking water management
plan, install filters, and test filtered
water for lead. These State laws assume
the market will be able to meet the
demands of the program. Finally, two
commenters, one representing a filter
manufacturer and the other representing
the point-of-entry and point-of-use filter
manufacturing industry, both indicated
their expectations that the industry will
be able to meet the increased filter
demand resulting from the LCRI (Docket
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ID EPA-HQ-OW-2022-0801, Comment
submitted by the Brita brand and The
Clorox Company, Comment submitted
by Water Quality Association (WQA)).
Some commenters had concerns about
the availability of workers to conduct
service line replacement within 10 years
while other commenters agreed that the
labor market can meet the demand
created by the mandatory service line
replacement provisions. One
commenter, representing a trade union,
highlighted its numerous training
programs and affirmed its capacity to
develop the workforce to complete
LSLR within the next 10 years
(Laborers’ International Union of North
America (LIUNA), 2024). In the
proposed LCRI, the EPA had noted its
assumption that the three years before
water systems must begin to conduct
service line replacement would give the
market time to adjust and correct for any
potential labor shortages. While some
commenters noted that the construction
and infrastructure sectors reported
backlogs for eight to nine months in
2023, those backlogs are not a measure
of hardship, as backlogs do not suggest
that construction firms are behind
schedule or having difficulties
completing contracted jobs, but rather
there is consistent work indicating a
safer investment for building capacity.
The greater the duration of the backlog,
“the more comfortable contractors can
be with their near-term economic
circumstances” (Associated Builders
and Contractors, 2023). In response to
comments and to evaluate whether the
EPA’s assumption regarding the market
is correct, the EPA reviewed data such
as the projected job growth in labor
markets that are relevant to service line
replacement to evaluate the demand
created by the final rule’s service line
replacement requirements, including
plumbers and pipefitters, as well as
operators of heavy equipment. A study
from the United Association of Union
Plumbers and Pipefitters in partnership
with the BW Research Partnership for
E2 concluded that lead pipe
replacement programs would create an
estimated 26,900 construction jobs per
year in 10 years, plus additional jobs
through supply chain effects. More
specifically, the study estimates that 10
percent of the newly created jobs would
be in pipefitting occupations and 7.2
percent would be in pipelaying/
pipefitting occupations (E2, 2021).
Those findings exceed the EPA estimate
using anecdotal evidence that it will
take the full-time equivalent of 17,000
crews to replace 8.8 million lead and
GRR service lines per year with
replacement efforts involving

approximately 3.6 percent of the pipe
worker labor force and 3.5 percent of the
excavator workforce (ICF, 2024b). The
studies determining the percentage of
the workforce necessary to meet the
LCRI are reinforced by activities around
the country. Unions—the Laborers’
International Union of North America,
the United Association of Plumbers and
Pipefitters, and the International Union
of Operating Engineers to name three—
are already training workers in LSLR
and putting them to work across the
country (The White House, 2024a).
Additionally, the White House has
created nine White House Workforce
Hub cities to train and connect
American workers to jobs created by the
BIL funding and other Federal
investments (The White House, 2024b).
The EPA documented in the proposed
rule two water systems (Detroit, MI, and
Newark, NJ) and one State (Rhode
Island) that have planned or already
implemented apprenticeship or training
programs to increase contractor capacity
during upcoming LSLR projects (see
section V.B.2 of the proposed preamble
(88 FR 84912, USEPA, 2023a)). These
studies and activities demonstrate that
the skilled workforce is sufficiently
robust to meet the demands of the final
LCRI’s service line replacement
requirement and will be supplemented
by additional job training.

C. Service Line Replacement Plan

1. Rationale and Proposed LCRI
Revisions

The service line replacement plan is
a critical element of the LCRI. A well-
developed plan can facilitate timely
compliance with the mandatory service
line replacement requirements and,
therefore, provide greater public health
protection and replacement program
efficiency. Under the 2021 LCRR, the
EPA required systems to submit an
LSLR plan by October 16, 2024, so water
systems could (1) quickly commence a
systemwide replacement program
following a lead trigger level or action
level exceedance and (2) be ready to
complete customer-initiated LSLR
requests regardless of their 90th
percentile lead level. The LSLR plan
requirements promulgated in the 2021
LCRR required all water systems with at
least one lead, GRR, or unknown service
line to create and submit to the State a
replacement plan containing sufficiently
detailed information on six elements: a
strategy for determining the material of
unknown service lines, a procedure for
conducting LSLR, an approach to
informing customers before
replacement, a flushing procedure for
customers, a prioritization plan (based

on, but not limited to, known LSLs and
LSLR for communities of concern and
populations most sensitive to the effects
of lead), and a funding strategy. Systems
serving more than 10,000 persons must
also include in the plan a recommended
LSLR goal-based rate in the event of a
lead trigger level exceedance.

For the LCRI, the EPA proposed to
expand the 2021 LCRR LSLR plan to
require two additional elements. For the
first new element, systems must develop
a communication strategy to inform
residential and non-residential
customers (property owners) and
consumers (e.g., tenants) served by the
system about the service line
replacement plan and program. This
proposed plan element assures that both
the consumers and owners of rental
properties are aware of the water
system’s program to replace lead and
GRR service lines and ensures that both
tenants and their landlords have
information about the program. The
second new element requires the
identification of any laws, regulations,
and/or water tariff agreements that affect
the system’s ability to gain access to
conduct full service line replacements,
such as any requirements for customer
consent or customer cost-sharing. In the
proposal, the EPA explained that this
element would support and encourage
water systems to comply with the
requirement to conduct full service line
replacement, especially given that the
water system’s self-identified elements
of control determine whether the water
system must conduct replacement. The
requirement to make these potential
access barriers public would also
facilitate public engagement on the
effect of State or local laws or water
tariff agreements on a system’s access
for full service line replacement.

In addition to the new elements, the
proposed LCRI modified the plan
element requiring a funding strategy to
specifically require systems to describe
whether and how the system intends to
assist customers who are unable to pay
for replacement where the water system
intends to charge customers for the cost
of all or any portion of the replacement
because it is authorized or required to
do so under State or local law or water
tariff agreement. In addition, the EPA
proposed to require that the plan be
made available to the public, and
systems serving more than 50,000
persons must make the plan publicly
available online. Finally, the EPA
proposed to remove the element for
systems serving more than 10,000
people to recommend a goal-based
replacement rate because the agency
proposed to eliminate the lead trigger
level.
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The proposed rule did not require
water systems to update their plan,
however the EPA sought comment on a
requirement for systems to update their
service line replacement plans if there
are any changes, such as changes to
laws and policies applicable to full
service line replacement. The public
accessibility requirements, together with
the plan’s additional and revised
elements, were proposed to ensure that
property owners and consumers have
information about the water system’s
plans for conducting service line
replacements, including any
requirements for customer consent or
cost-sharing.

2. Summary of Public Comments and
the EPA’s Response

Some commenters suggested the EPA
require more specific prioritization
criteria for service line replacement in
the plan. Some commenters specifically
recommended that water systems be
required to prioritize replacement in
accordance with health and
socioeconomic indicators, and at
hospitals, nursing homes, child care
facilities, schools, and for disadvantaged
consumers. Some commenters also
suggested that the EPA should provide
guidance for developing service line
replacement plans, including a
template, and provide technical
assistance to help systems design and
implement their prioritization strategies.
The EPA disagrees that the national
requirements for the replacement plan
should be required to include more
specific prioritization criteria because
every community is different, and each
community is better positioned to
identify the best way to prioritize
service line replacement. For example,
one water system may serve a
community with housing that also
contains lead paint, so the water system
could prioritize replacement in that
community to reduce disparities in
potential lead exposures. The EPA
encourages water systems to engage
with their citizens when devising
prioritization strategies to better
understand their communities’ needs.
The final LCRI aims to advance
equitable service line replacement by
enhancing transparency between the
water system and the community on the
practices adopted and progress made
towards replacing all lead and GRR
service lines under the control of the
system, e.g., by requiring the service
line inventory and plan to be made
publicly accessible or available and by
adding or revising elements in the plan.
Making the replacement plan available
to the public will increase community
awareness of the prioritization strategy,

the laws affecting the system’s ability to
gain access to conduct full service line
replacement, and the replacement
program. Publication of the service line
inventory will ensure water systems can
be held accountable by the community
for replacing lead and GRR service lines
in accordance with their plans.

Some commenters recommended that
water systems with lead connectors or
connectors of unknown material should
be required to develop a replacement
plan (even if the system does not have
any lead, GRR, or unknown service
lines) that includes a strategy to identify
and replace them. The EPA disagrees
with these comments because the plan
is intended to support the systems’
compliance with the requirements to
replace all lead and GRR service lines,
and there is no requirement in the LCRI
for systems to establish a program to
locate and replace lead connectors other
than those that would be replaced with
a lead or GRR service line, or connectors
that are otherwise encountered by the
system.

Other commenters agreed with the
EPA’s proposed requirement that
systems identify State and local laws,
and water tariff agreements that affect a
water systems ability to gain access to
conduct full service line replacement
because they may increase transparency
around a utility’s processes and
potentially enhancing public discussion
around changes to align laws and
policies to support expanded access and
swift and equitable service line
replacement. Commenters also affirmed
the EPA’s expectation that this
requirement could help resolve
confusion and lack of clarity around
what, if any, impact such State and local
provisions actually have on access and
financing issues. The final LCRI requires
systems to include the citations to the
specific laws, regulations, or water tariff
agreement provisions. In some cases,
this exercise may help systems realize
that they already have access to the full
service line for replacement. Moreover,
making this information publicly
available may facilitate public
engagement on the effect of these laws
and water tariff agreements on a
system’s access for full service line
replacement. The EPA has included
examples of systems, localities, and
States, such as the 2024 act passed by
the State of Indiana (Indiana General
Assembly, 2024), that have successfully
changed existing laws or agreements to
overcome access barriers in section
IV.B.3 of this preamble.

The EPA received comments about
lead-lined galvanized service lines, with
some recommending that discovery of
one lead-lined galvanized service line

should prompt the system to assume all
galvanized service lines are lead-lined.
The EPA agrees that lead-lined
galvanized service lines can contribute
significant amounts of lead in drinking
water, and, as the agency previously
stated in the 2021 LCRR and proposed
LCRI, these service lines are covered by
the definition of an LSL (USEPA, 2022c;
USEPA, 2023a) because a portion of the
service line is made of lead. The EPA
disagrees that discovery of one lead-
lined galvanized line should, as some
commenters recommended, require the
system to categorize all galvanized
service lines in the distribution system
as lead-lined. The EPA found only
limited information about the
prevalence of these service lines
nationwide, and commenters did not
provide data to support the assumption
that if one lead-lined galvanized service
line is discovered, all galvanized service
lines in the system are lead-lined. To
address the possibility that systems may
have (or find in the future) lead-lined
galvanized service lines, the EPA is
finalizing a new requirement for
systems that identify any lead-lined
galvanized service lines to include in
their service line replacement plan a
strategy to determine the extent of the
use of lead-lined galvanized service
lines in the distribution system (see
section IV.D.1.b.iv of this preamble). If
a water system is aware of their
presence in the distribution system, this
plan requirement can help systems
understand how widespread their use
may be.

Under the proposed LCRI, the EPA
sought comment on whether the service
line replacement plan should be
updated if there are any changes, such
as changes to laws and policies
applicable to full service line
replacement. Some commenters
supported a requirement to update the
plan, noting that there may be changes
that impact full service line
replacement. One commenter stated that
updates to the plan should be required
no sooner than the next service line
inventory update or no sooner than 12
months after the previous submission,
whichever is longer. Other commenters
stated that systems should be required
to update the plan if there are changes
to applicable legal or contractual
provisions or the service line inventory.
The EPA agrees that water systems
should update their plans to accurately
reflect the current service line
replacement plan, including any
applicable laws, regulations, or water
tariff agreements. Maintaining an up-to-
date service line replacement plan will
facilitate customer and consumer
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engagement and cooperation with the
system’s service line replacement
program as well as State oversight.

The EPA is also revising the plan
requirements for water systems that are
eligible for and plan to use a deferred
deadline in response to comments that
that plans may need to be updated for
changes in circumstances. The system
and the State will regularly evaluate the
system’s use of the deferred deadline
and associated replacement rate, which
may change over time as conditions
change. These systems must document
in the plan (1) the basis for the system’s
eligibility for a deferred deadline,
showing that 10 percent of the total
number know lead and GRR service
lines in the replacement pool exceeds
39 annual replacements per 1,000
service connections and any additional
supporting information, (2) the fastest
feasible replacement rate and associated
deferred deadline that the system has
identified in which it can complete its
replacement program, which may not to
be less than 39 annual replacements per
1,000 service connections, and (3)
information supporting the system’s
determination that an earlier deadline
and faster rate than 39 annual
replacements per 1,000 service
connections is not feasible. The EPA
expects this information may change as
systems identify unknown service lines
and update their replacement pools,
which may affect the total number of
known lead and GRR service lines and
the annual number of replacements
required. These requirements will
provide the State with information
necessary for its determination of the
system’s ability to replace service lines
at a faster rate; however, the State may
also require the system to provide
additional information for the State to
consider in its assessment of the
continued use of a deferred deadline
and the fastest feasible replacement rate.
Requiring systems to include
information about their deferred
deadlines in the replacement plan along
with the system’s justification as to why
it thinks one is necessary also improves
transparency between the system and
the public by explaining the reasons
why the system may take longer than 10
years to replace all lead and GRR service
lines.

Some commenters recommended that
the EPA require more systems to make
their service line replacement plans
publicly available online by reducing
the threshold to systems serving greater
than 10,000 persons rather than systems
serving more than 50,000 persons, as
proposed. One commenter
recommended that there should be no
threshold and all systems should

publish their plans online. The EPA
disagrees with this suggestion because
the EPA is concerned about the
feasibility and ability of systems serving
50,000 people or fewer to maintain and
update websites. In addition, the
threshold is consistent with the recently
promulgated requirement for systems
serving more than 50,000 persons to
make the Consumer Confidence Report
available online (USEPA, 2024c).

3. Final Rule Requirements

Under the final rule, all water systems
with at least one lead, GRR, or unknown
service line in their inventory must
create a service line replacement plan
by the LCRI compliance date. It is
important that systems have developed
a comprehensive and detailed plan by
the compliance date so that systems
have planned for important aspects of
their service line replacement program
and can implement their program
accordingly and begin replacing lead
and GRR service lines upon the
compliance date if not sooner. The EPA
is retaining most of the service line
replacement plan elements that were
proposed. This includes the
requirements for water systems to
include in their service line replacement
plans: (1) A description of a strategy to
identify the material of all unknown
service lines in the inventory; (2) a
standard operating procedure for
conducting full service line replacement
(e.g., techniques to replace service lines,
plans for procurement of materials, or
plans for utilizing contractors); (3) a
communication strategy to inform
consumers and customers before a full
or partial lead or GRR service line
replacement; (4) a procedure for
consumers and customers to flush
service lines and premise plumbing of
particulate lead following disturbance of
a lead, GRR, or unknown service line
following full or partial replacement of
a lead or GRR service line; (5) a funding
strategy for conducting service line
replacement; (6) a communication
strategy to inform residential and non-
residential customers and consumers
(e.g., property owners, renters, and
tenants) served by the water system
about the service line replacement plan
and program; and (7) identification of
any laws, regulations, and water tariff
agreements that affect the water
system’s ability to gain access to
conduct full lead and GRR service line
replacement, including the citation to
the specific laws, regulations, or water
tariff agreement provisions.

The final LCRI clarified the plan
element requiring systems to create a
prioritization strategy. The final rule
clarifies the prioritization strategy must

be based on factors including but not
limited to known lead and GRR service
lines and community-specific factors,
such as populations disproportionately
impacted by lead and populations most
sensitive to the effects of lead. This
clarification does not change the intent
of the proposed LCRI requirement, but
instead clarifies the plan element to
include community-specific factors.
Every community is different, and each
community is better positioned to
identify the best way to prioritize
service line replacement.

The final LCRI also includes new plan
requirements for any water system that
identifies any lead-lined galvanized
service lines in the development of the
service line inventory (the baseline
inventory or any update). One
requirement consists of developing a
strategy to determine the extent of the
use of lead-lined galvanized service
lines in distribution system and
categorizing (or recategorize if they were
categorized as non-lead) the lines as
LSLs for mandatory service line
replacement. Lead-lined galvanized
service lines contain a lead inner lining
and are, therefore, considered LSLs in
the final rule. If a water system is aware
of their presence in the distribution
system, it is important to understand
how widespread their use may be to
accurately identify all LSLs in the
distribution system.

For a water system that is eligible for
and plans to use a deferred deadline, the
plan must include the following items.
First, the system must include
documentation of the system’s
eligibility for a deferred deadline that
shows that 10 percent of the total
number of known lead and galvanized
requiring replacement service lines in
the replacement pool exceeds 39 annual
replacements per 1,000 service
connections. Second, the system must
include documentation detailing
mandatory service line replacement
under a deferred deadline at the fastest
rate that system identifies as feasible,
including the annual number of
replacements required, the length of
time (in years and months), the date of
completion, and the associated
cumulative average replacement rate the
system considers to be the fastest
feasible but no slower than the
replacement rate corresponding to 39
annual replacements per 1,000 service
connections, as well as the annual
number of replacements required, the
length of time (in years and months),
and the date of completion for this
deadline and replacement rate. Third,
the system must include information
supporting the system’s determination
that replacing lead and GRR service
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lines at a shorter deadline and faster rate
than identified in the plan is not
feasible.

The final LCRI also requires water
systems to annually update the service
line replacement plan to reflect any new
or updated information, including any
changes that affect the system’s ability
to conduct mandatory full service line
replacement (e.g., new State or local
laws and water tariff agreements, a new
strategy for identifying the material of
unknown service lines based on
inventory validation, or lessons learned
from risk communication efforts in the
community), and to submit these
updates to the State annually. If the plan
does not need to be updated, the water
system may then certify to the State that
the plan has no updates. Water systems
may cease annual certifications to the
State when there are no lead, GRR, and
unknown service lines left in the
inventory.

Systems with deferred deadlines, in
addition to annual updates, must every
three years after the initial submission
of the plan, update their replacement
plan with the latest: (1) Documentation
of the system’s eligibility for a deferred
deadline; (2) documentation detailing
the system’s identified replacement rate
for completing mandatory service line
replacement under a deferred deadline;
and (3) information supporting the
system’s determination that replacing
lead and GRR service lines at a shorter
deadline and faster rate than
documented in the plan is not feasible
(see section IV.B.8 of this preamble for
more information on deferred
deadlines). The State will then review
these updates and determine by the end
of the fifth program year, and every
three program years thereafter, if a
shorter deadline and faster rate are
feasible. The State must also report to
the EPA the system’s expected
completion date and an explanation for
why this date is the fastest feasible.

Under the final LCRI, water systems
are required to make their plan publicly
accessible, and systems serving more
than 50,000 persons must make the plan
available online. The publicly accessible
plan must also reflect any updates no
later than the deadline to submit the
updated plan to the State.

D. Service Line Inventory

1. Baseline Inventory and General
Inventory Requirements

a. Rationale and Proposed LCRI
Requirement

A comprehensive and accurate service
line inventory is critical to a water
system’s ability to inform consumers
that may be affected by lead

contamination in their drinking water
and to comply with the requirements in
this rule to identify the material of
unknown service lines and replace lead
and GRR service lines by a specified
deadline. The service line inventory
provides the foundation for a water
system to address a significant source of
lead in drinking water, lead and GRR
service lines, and strengthen public
health protection. Inventories are also
critical for developing tap sampling
plans and conducting targeted public
education. Inventories can help water
systems and consumers (persons served
at a service connection) determine the
source of high lead levels in drinking
water at a home or building and the
possible solutions for reducing exposure
to lead.

Inventories are critical to the EPA’s
administration of targeted funding and
financial assistance programs, such as
the WIIN Act lead remediation grants,
low- to no-cost financing through the
DWSREF, including supplemental
funding from the BIL, and low-cost
financing through the WIFIA program
(see section IIL.G of this preamble for
more information on the BIL and other
financial resources). In America’s Water
Infrastructure Act of 2018, Congress
recognized the importance of increasing
the understanding about the extent of
LSLs in the nation by mandating the
EPA to include an assessment of costs
to replace LSLs in the 7th Drinking
Water Infrastructure Needs Survey and
Assessment (referred to as the Needs
Survey) to inform the distribution of
DWSRF BIL LSL funding to States.

The proposed LCRI built upon the
LSL inventory requirements in the 2021
LCRR. Under the 2021 LCRR, all water
systems must develop an initial
inventory of service lines using
available records, make it publicly
accessible or available, and submit it to
the State by October 16, 2024. The EPA
did not propose to change the LCRR
initial inventory compliance date to
ensure that systems make continued
progress towards inventory
development. However, the EPA
proposed in the LCRI to require all
water systems to update the LCRR
initial inventory with information about
connector materials and locations along
with any new information on service
lines by the rule compliance date (three
years after promulgation). The updated
initial inventory, referred to as the
baseline inventory, aims to better
position water systems to immediately
begin mandatory full service line
replacement upon the LCRI compliance
date and to better protect public health
by improving transparency and
consumer awareness of where they are

served by service lines and connectors
that contain lead.

In the 2021 LCRR, the EPA
determined that it is practical and
feasible for water systems to prepare an
initial inventory by October 16, 2024,
and update it because the rule did not
impose a deadline on water systems to
determine the composition of every
service line categorized as lead status
unknown or “unknown’’ (USEPA,
2020e). The EPA also considers
submission of the baseline inventory by
the LCRI compliance date to be feasible
because: (1) Systems are not required to
identify all unknown service lines until
the mandatory service line replacement
deadline, (2) systems have had
opportunities to gather information
about their service lines to meet the
requirements of the 1991 LCR, including
conducting materials evaluations for tap
sampling and for systems that exceeded
the LCR’s lead action level, where
systems identified the number of LSLs,
(3) several States have already required
water systems to create service line
inventories, and (4) systems are required
to review available records and submit
an LCRR initial inventory by October
16, 2024.

For the LCRI, the EPA proposed to
also require water systems to include
connector materials in their service line
inventories. The EPA proposed to
require systems to conduct a review of
specified sources (e.g., construction and
plumbing codes, records, and other
documentation) on connectors, similar
to the requirement for systems to review
these specified sources for service line
material information under the 2021
LCRR, and to identify and track
connector material when encountered
during normal operations and when
lead connectors are replaced. The EPA
proposed to require the inclusion of
lead connectors in the inventory
because it provides additional
information to the system and public on
potential sources of lead in drinking
water, which could prompt actions to
reduce lead exposure and provide
systems with information to consider
during Distribution System and Site
Assessment (DSSA). As stated in the
“Guidance for Developing and
Maintaining a Service Line Inventory”
(or the LCRR Inventory Guidance)
document, this information would allow
systems to track and manage this
potential source of lead, improve asset
management, and increase transparency
with consumers (USEPA, 2022c). As
stated in the proposal, tracking the
locations of connectors, including
replaced lead connectors, can provide
additional information relevant to assess
potential health risks, considering lead
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from an upstream source can adsorb
onto galvanized pipe over time.

b. Summary of Public Comments and
the EPA’s Response

i. Baseline Inventory

The EPA received many comments on
the inclusion of lead connectors in the
baseline inventory and review of
specified sources for connector
materials. Some commenters supported
the proposed requirement because
connectors can be a source of lead
contamination. One State commenter
noted that the inclusion of these
requirements is consistent with that
State’s regulatory approach regarding
connectors and that the deadline to
submit the LCRI baseline inventory
three years after rule promulgation is
ample time for systems to check their
records. Some commenters
recommended stricter requirements,
such as physically verifying each
connector of unknown material or
“never lead” connector. Other
commenters disagreed with the
proposed requirement for various
reasons, including (1) the value is not
clear for inventorying connectors when
the proposed rule already requires water
systems to remove lead connectors upon
encounter, (2) the burden and
inefficiency to require a review of
specified sources for connectors when
systems have already begun or
completed a review for service lines, (3)
the burden it would impose on States to
send out new inventory templates to all
their systems, (4) the limited public
health benefit, and (5) the lack of
available records for connectors. Many
commenters stated that they were under
the impression that the EPA would not
change the 2021 LCRR inventory
requirements in the LCRI. Commenters
also requested the inclusion of
connectors to be optional to align the
proposed requirements with past
inventorying requirements. Some
commenters that opposed the
requirement to conduct a review of
specified sources for connector
materials generally were, however, in
support of identifying connector
materials and locations when
encountered during normal operations.
Lastly, commenters asked the EPA to
specify which connectors along the
service line must be included in the
inventory, how many connectors
needed to be reported along the line,
and if multiple connectors along the
line needed to have unique
identification.

The EPA acknowledges the burden
associated with including a review of
specified sources for connector

materials and locations in the LCRI
baseline inventory. The EPA also
understands that some systems may lack
records on connector materials.
However, the agency disagrees that it is
not practical or feasible to conduct a
review of specified sources and include
information on connector materials
based on those sources in the LCRI
baseline inventory. Systems in some
States (i.e., [llinois, Michigan, and New
Jersey) have already begun inventorying
lead connectors because lead connectors
are included in the State definitions of
an LSL. The sources that systems must
review are clearly stated in the final
rule. Systems also do not need to re-
review sources of service lines that they
have already reviewed if they know that
connector materials were not denoted in
them. The EPA also determined that it
is practical and feasible for water
systems to prepare the baseline
inventory by the rule compliance date
(three years after rule promulgation; see
section IV.D.1.a of this preamble for
more information).

The EPA also disagrees that including
connectors in the inventory provides
limited benefits to public health.
Inventoried lead connectors can provide
additional information to the public on
potential sources of lead in drinking
water, both from the lead connector
itself and from lead that might have
adsorbed onto galvanized service lines
or premise plumbing that are currently
or were previously downstream of the
connector. Although lead connectors are
expected to contribute less to lead in
drinking water when compared to LSLs
because they are shorter in length, lead
connectors are still a source of lead that
may contribute to lead in drinking
water. Commenters did not provide
information or data to support
concluding that it is not feasible for
systems to conduct a review of
applicable sources for connectors and to
track connectors during normal
operations. Lastly, all connectors
identified along a service line must be
included in the inventory. The LCRR
Inventory Guidance (USEPA, 2022c)
provides recommendations on how to
uniquely label service lines at the same
address, which may be applied to a
configuration of multiple connectors
along the same service line and,
therefore, the same address.

The EPA received comments on the
proposed categories for connector
materials in the baseline inventory.
Commenters asked for the “replaced
lead” category to be made optional due
to the increase in workload to identify
where lead connectors have been
replaced in the past, to focus time and
resources on higher priority inventory

and replacement activities, the lack of
clarity on the intent for including the
category, and the potential for customer
confusion due to the lack of clarity on
what actions, if any, should be taken
based on this information. One
commenter stated that the category is
inconsistent with categories for service
lines, which do not keep track of where
LSLs have been replaced. Another
commenter stated that, if an entire
service line has been replaced, there is
no reason to “‘alarm the public” by
noting the connectors that were
previously made of lead. The same
commenter was also confused as to why
the categories did not mimic the service
line categories more (e.g., lead,
galvanized, non-lead, or unknown).
Other commenters found the distinction
between certain categories to be unclear,
noting an example of copper service
lines falling under the “never lead” and
“no connector present”’ categories
because they do not have connectors,
and asked for clarification on locations
where there are no records available.
One commenter stated all connector
categorizations were unnecessary,
whereas another commenter supported
the connector categorizations as
proposed.

The agency agrees with commenters
who raised concerns about tracking
replaced lead connectors when the
entire service line has been replaced as
well as the concerns about potential for
customer confusion of the “replaced
lead” category and what actions
consumers should take, consistency
with the service line material categories,
and commenters’ confusion on
inventorying connectors based on the
proposed rule categorizations. The
categories for service lines did not
include replaced LSLs or replaced GRR
service lines, which was inconsistent
with the categories for connectors that
include replaced lead. Therefore, the
agency is revising the final LCRI to
remove the “replaced lead” and “never
lead”” connector material categories and
add a new “non-lead” category. Water
systems would categorize replaced lead
connectors and never lead connectors as
“non-lead,” and they would categorize
sites where the lead connector was
removed and no non-lead connector
replaced it as “no connector present.”
These finalized requirements simplify
and streamline the proposed
requirements by removing the separate
category for replaced lead. The EPA
encourages water systems include
additional subcategories for non-lead
connectors or sites with no connectors
present, such as whether a lead
connector was replaced at or removed
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from the location. Locations of where
lead connectors were previously
replaced may provide the water system
with additional information,
particularly when investigating the
cause of elevated lead under the DSSA
requirements. This additional
information could also be useful to
consumers, such as if they have a
downstream galvanized service line or
downstream galvanized premise
plumbing that might have adsorbed lead
particulates released from the upstream
lead connector. Additionally, water
systems improving their water
infrastructure by fully replacing old,
galvanized service lines that are
downstream of a known lead connector
or replaced lead connector are eligible
for BIL DWSRF LSLR capitalization
grants to conduct these improvements
(USEPA, 2022d). See section IV.D.1.c of
this preamble for more information on
the final LCRI requirements for
connector material categorization.

ii. Inventory All Service Lines

Under the final LCRI, as proposed, all
CWSs and non-transient non-
community water systems (NTNCWSs)
must update their LCRR initial
inventories to create a baseline
inventory of all service lines in the
distribution system. No service line is to
be excluded, regardless of water system
size, system characteristics, service line
ownership, actual or intended use of the
service line, historical tap sampling
results, or service line installation date.
The inventory requirements include all
service lines connected to the
distribution system including service
lines with no known potable
applications, such as those designated
for fire suppression or emergencies, as
well as service lines connected to vacant
or abandoned buildings even if the
buildings are unoccupied and water
service is turned off.

The EPA received comments stating
that the agency should not require water
systems to inventory service lines with
non-potable applications (i.e., fire
suppression lines), service lines at
abandoned properties, and service lines
installed after lead bans became
effective, such as Federal, State, or local
bans. Commenters stated that fire
suppression lines are typically larger
than lead or GRR service lines and are
used for non-potable purposes. One
commenter stated that the limited
resources available to water systems
would be better directed towards
activities with greater benefit to public
health because inventorying fire
suppression lines provides limited
benefit to public health.

The EPA disagrees with commenters
that suggested service lines with non-
potable applications should be excluded
from the inventory requirements. A
requirement to inventory only those
lines that are currently being used for
potable purposes or may be used for
potable purposes is administratively
unworkable. Moreover, it could expose
consumers to lead in drinking water
from lead or GRR service lines because
the water system is not aware of all
actual uses of the water service by
consumers, which could include
potable uses, e.g., industrial workers
potentially drinking water at the facility
or agricultural workers filling up water
bottles from a close by tap that is
primarily used for irrigation. Service
lines, as defined by the rule, are used for
the distribution of potable water;
therefore, regardless of their current or
intended use, they are capable of being
used for potable purposes. The
possibility that the potable water may in
fact be used exclusively for non-potable
applications at some point in time does
not preclude the possibility that the
potable water could in fact be used for
human consumption or that these
service lines could be repurposed in the
future for potable uses. For example,
these service lines may be repurposed
for potable use during a natural disaster
or other major emergency or may be
repurposed for new residential use.
Furthermore, the EPA is concerned that
any exclusion of service lines to LCRI
requirements based on anticipated or
intended use could erroneously exclude
some service lines from other LCRI
requirements (e.g., service line
replacement, public education, and tap
sampling). The final rule similarly does
not exclude service lines connected to
abandoned or vacant properties from the
service line inventory because of the
potential for these sites to be occupied
by consumers in the future. An NPDWR
provision that applies to only where the
water is actually used for human
consumption is administratively
unworkable, difficult to implement, and
would introduce unnecessary
complexity into the rule, which would
run counter to the EPA’s commitment to
simplifying the rule. By including all
service lines in the inventory, water
systems can avoid these potential harms
to public health.

The EPA received comments stating
that the agency should not require water
systems to inventory service lines on
private property. Commenters also
asked whether water systems must
inventory service lines downstream of a
master meter (also called, “mass meter”)
or other single point of connection.

Commenters stated that CWSs should
not be responsible for inventorying and
taking subsequent actions for what they
characterize as distribution systems that
are maintained by someone other than
the water system and ““‘only connected
to the water system by virtue of the sale
of water through a mass meter.”
Commenters noted that the definition of
a service line may create a responsibility
for buildings on a college campus,
manufactured housing communities,
apartment complexes, etc., where the
system does not have the authority,
control, or responsibility beyond the
connection point. Commenters
suggested that the regulated system
should not be burdened by these groups
of connections beyond a master meter,
which they implicitly assume are
separate and/or unregulated PWSs.

The EPA disagrees with commenters
that service lines on private property
should not be inventoried. Therefore,
the final rule, like the 2021 LCRR,
requires water systems to include in
their inventory all service lines that are
connected to the distribution system,
regardless of ownership. Because all
service lines are connected to the PWS’s
distribution system, they are accessible
at that juncture to the PWS in order to
allow for identification. If the service
line is connected to the distribution
system, then the water system should be
aware of its composition in order to
comply with the requirements in the
rule to provide public education to
persons served by lead and GRR service
lines and to replace these lines if they
are under the control of the system.
Under the 1991 LCR, systems have been
able to identify service line materials
even where the service lines traverse
private property to comply with the tap
sampling and service line replacement
requirements, and water systems have
been developing an inventory of all
service lines connected to a distribution
system, regardless of ownership, to
comply with the 2021 LCRR.

In some situations, an apartment
complex, manufactured housing
community, or other multi-family or
multi-unit entity will have a master
meter at the property line of the
community. If these communities are
considered part of or within a CWS or
NTNCWS service area, then that water
system is required to inventory all
service lines, even if they are beyond a
master meter, just as the system is
required to inventory service lines
between a water main and a single-
family residence regardless of the
presence of a meter between the water
main and the building inlet. As stated
above, the inventory must include all
service lines connected to the public
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water distribution system. If the group
of connections beyond a master meter
meets the definition of a PWS (i.e., serve
at least 15 service connections or 25
persons for 60 days per year) and
receives some or all of its finished water
from one or more wholesale systems, it
would meet the EPA’s definition of
consecutive system (§ 141.2, definition
of “consecutive system”). Consecutive
systems that are CWSs or NTNCWSs
must complete and submit the LCRR
initial inventory to their State by
October 16, 2024, and follow the
requirements of the LCRI. Some of these
systems may meet the criteria that
allows a system to not comply with
NPDWRs under SDWA section 1411 and
§141.3. The EPA encourages systems to
contact their State for questions
concerning the application of these
criteria to a specific system.

iii. Methods To Categorize and Identify
Service Lines

The EPA received comments on
methods for service line material
identification. Some commenters stated
that water systems should be able to use
the age of the service line and the
effective date of the lead ban as well as
statistical approaches (like interpolation
and predictive modelling) to categorize
a service line as non-lead. These and
other commenters also stated that the
EPA should prescribe acceptable
methods for service line identification
along the entire line and provide
guidance on how to determine whether
an emerging method is acceptable. One
commenter stated that every service line
should not need to be “manually
verified,” and a different commenter
stated that, if a utility has identified 10
percent of their service lines as non-
lead, the rest of the service lines should
be assumed to be non-lead. Another
commenter stated that NTNCWSs
should be allowed to use sampling as a
preliminary assessment to determine the
potential presence of LSLs before using
more invasive investigative methods
that may disrupt facility operations.
Another commenter stated that
unknown service line identification
should be risk-based (e.g., taking into
account the probability an LSL exists
and identifying unknown lines based on
that probability).

The EPA disagrees that the agency
should prescribe a list of acceptable
methods for service line identification
beyond the list of specified sources in
the rule, which allows for the use of
additional sources and new
technologies developed in the future to
aid in determining service line material
if approved or required by the State. The
EPA proposed to require systems to

review certain specified sources
described in § 141.84(b)(2)(i) through
(iii). Water systems may use the age of
the service line and the date of the
applicable lead ban to categorize service
lines because such records fall under
the sources of information that systems
must review as described in

§ 141.84(b)(2)(ii). Water systems may
use any sources that are or previously
have been approved or required by their
States. While the EPA disagrees with
commenters that the rule should
prescribe a list of additional specific
acceptable methods for identifying
service line materials at the national
level, the EPA notes that it has
published the LCRR Inventory Guidance
that discusses available methods that
water systems could use with State
approval (USEPA, 2022c). The agency
has also published other guidance
documents on developing and
maintaining service line inventories
including a general fact sheet, inventory
template, and small entity compliance
guidance (USEPA, 2023n; USEPA,
20230).

The EPA disagrees that the inventory
should include additional “risk-based”
categorizations for unknown service
lines (e.g., likely lead versus unlikely
lead). Water systems may choose to
include this type of information, and the
EPA notes that, in § 141.84(a)(3), the
definition of a lead status unknown
service line indicates that water systems
can provide additional information
regarding their unknown service lines as
long as the inventory clearly
distinguishes unknown lines from those
where the categorization of the material
is based on the applicable sources of
information specified in § 141.84(b)(2)
(e.g., records, codes, inspections, and
other documentation). There is nothing
in the rule that would preclude systems
from providing additional information
in the inventory to describe the basis for
the categorization or the likelihood that
the service line is made of lead. For
example, a system that adds
subcategories, such as “unknown—
likely lead”” and “unknown—not likely
lead,” may use that information to
prioritize identifying service lines
suspected or likely to be lead. The EPA
agrees that the LCRI should not
preclude the inclusion of this type of
information, but the agency does not
agree that all water systems should be
required to include this level of
categorization as it would add burden,
make the rule more complex, and could
take time and resources away from
identifying unknown service lines.

iv. Lead-Lined Galvanized Service Lines

The EPA received comments about
lead-lined galvanized service lines in
the proposed rule. Commenters
recommended that the EPA require
water systems that identify lead-lined
galvanized service lines in their
distribution system to categorize all
galvanized lines in those systems as
lead-lined galvanized service lines and
replace them. Because these pipes can
be difficult to detect and verify, these
commenters said all galvanized lines
should be assumed to be lead to protect
public health. One commenter stated
that the EPA should require water
systems to check for lead lining in
galvanized service lines using specific
technologies and to update the EPA’s
guidance on service line inventories to
incorporate lessons learned from
systems with lead-lined galvanized
service lines.

The EPA agrees that lead-lined
galvanized service lines can contribute
significant amounts of lead in drinking
water, and, as the agency previously
stated in the 2021 LCRR Inventory
Guidance and proposed LCRI, these
service lines are covered by the
definition of an LSL (USEPA, 2022c;
USEPA, 2023a) because a portion of the
service line is made of lead. Therefore,
as clarified in the final LCRI, any lead-
lined pipe is required to be categorized
as an LSL in the inventory and is treated
as an LSL for all other requirements in
the rule, such as mandatory service line
replacement, public education, tap
sample tiering, and risk mitigation.

The EPA disagrees with the
suggestion that water systems should be
required to categorize all galvanized
service lines in the system as LSLs if
there is at least one lead-lined
galvanized service line in the
distribution system. During the proposal
and development of the final rule, the
EPA conducted a web search and found
limited information about the existence
or past installation of lead-lined
galvanized service lines in about 30
communities in varying amounts, where
the majority of these communities are in
the State of Massachusetts (City of
Rochester, n.d.; Klemick et al., 2024;
MWRA, 2023; Sedimentary Ores, n.d.).
The information collected provided no
data about the prevalence of lead-lined
galvanized service lines nationwide or
whether these lines, some of which
were installed over a century ago, have
already been replaced. Additionally,
commenters did not provide data to
support the assumption that, if one lead-
lined galvanized service line is found,
then all galvanized lines in the system
are lined with lead. Because the EPA
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could not find nor was the agency
provided with significant data on the
prevalence of lead-lined galvanized
service lines nationwide, the agency
does not agree with requiring that all
galvanized service lines be designated
as lined with lead based on the presence
of one or a small number of galvanized
lines lined with lead in a system. States
or localities may use information
specific to their region to better inform
this type of assumption. To address the
possibility that systems may have (or
find in the future) lead-lined galvanized
service lines, the EPA is finalizing a
new requirement for systems that
identify any lead-lined galvanized
service lines to include in their service
line replacement plan a strategy to
determine the extent of the use of lead-
lined galvanized service lines in the
distribution system (see section IV.C of
this preamble). Water systems can check
GRR service lines currently or
previously downstream of LSLs to
evaluate whether they are lined with
lead when they are replaced under the
mandatory service line replacement
program. The average service life of cast
iron and ductile iron pipe is 40 years
(Florida Department of State, 2010), and
any lead-lined galvanized service lines
are expected to be approximately a
minimum of 40 years old by the LCRI
compliance date in late 2027 because
installation of new lead-lined
galvanized lines would have been
prohibited under section 1417 of
SDWA, given the Federal lead ban that
was enacted in June 1986 and enforced
through State and local plumbing codes
no later than June 1988. Additionally, as
water systems replace old, galvanized
service lines (in addition to replacing
GRR service lines during mandatory
replacement) over time and improve
their water infrastructure to reduce
water loss, respond to service line
breaks, remediate low water pressure to
buildings, and increase efficiency across
the system, they will have opportunities
to check whether any galvanized service
lines are lined with lead and remove
them from their distribution system.

c. Final Rule Requirements

For the final LCRI, all water systems
are required to develop a baseline
inventory that includes the material of
each service line and identified
connector that is connected to the
public water distribution system
regardless of ownership status and
intended use. Water systems must
develop the baseline inventory by the
LCRI compliance date in § 141.80(a) by
updating the LCRR initial service line
inventory with any new information on
service line materials from the

applicable sources described in
§141.84(b)(2) and information on
connector materials identified through a
review of specified sources. Systems are
required to review specified sources of
information, such as construction and
plumbing codes, permits, and records,
that describe connector material and
locations; and systems may use other
sources of information not listed if
approved or required by the State. The
system may categorize a service line or
connector as non-lead where the service
line is determined through an evidence-
based record, method, or technique to
not be a lead or GRR service line. The
final LCRI includes a definition of
newly regulated PWSs in § 141.2, where
these systems are required to develop a
baseline inventory on a schedule
established by the State that does not
exceed three years from the date the
system is subject to NPDWRs (see
section IV.0.3 of this preamble).

For the final LCRI, water systems
must conduct a review of specified
sources on connector materials and
include information on connector
materials in their service line
inventories. Water systems must
identify connector materials as they are
encountered during normal operations
and update the inventory to include the
newly encountered connector.
Connector materials must be categorized
in the inventory as either lead, non-lead,
unknown, or no connector present. The
lead category is for connectors made of
lead. The unknown category is for
connectors that are identified through
an available source, but the material of
the connector is not known or
documented in the source. Systems are
not required to document connector
materials and locations where the
system’s review of specified sources and
lack of encounters during normal
operations have not revealed whether
there is or is not a known connector at
the location. The non-lead category is
for connectors that are determined
through an evidence-based record,
method, or technique not to be made of
lead. Water systems may include
additional information such as the
specific material of a non-lead
connector (e.g., copper or galvanized) as
an alternative to categorizing it as “non-
lead.” Water systems may also provide
more information regarding their non-
lead connectors, such as whether a lead
connector was replaced at the location.
Lastly, the “no connector present”
category is for where there is no
connector at the location, such as
locations where the connector was
removed or locations where there never
was a connector, e.g., in instances where

the service line directly connects a
water main to a building inlet.

2. Inventory Updates and Discrepancies

a. Rationale and Proposed LCRI
Requirements

For the LCRI, the EPA proposed that
water systems update the inventory
annually. Under the 2021 LCRR,
systems are required to update the
inventory and submit it to the State on
the same frequency as the system’s tap
sampling and monitoring schedule, but
no more frequently than annually.
Decoupling the inventory update
submissions from the tap sampling and
monitoring schedule was proposed to:
(1) Ensure the system is providing up-
to-date information to consumers on an
annual basis and (2) enhance
compliance with the mandatory service
line replacement requirements, which
are assessed annually, and annual
public education requirements. Annual
inventory updates also increase
transparency for consumers and States
relative to the 2021 LCRR, which
allowed inventory updates every three
years. Consistency between annual
updates and other LCRI requirements
would reduce discrepancies between
the information, i.e., the service line
material in the inventory may not match
the material provided in the consumer
notification if the inventory is not
updated annually. For example, water
systems would need to update their
inventories over time because service
line material categorizations may
change as service line materials are
identified over time through normal
operations, targeted investigations of
unknown service lines, and service line
replacements.

For the LCRI, the EPA also proposed
that water systems include the total
number of lead, GRR, and unknown
service lines, the number of lead
connectors in the inventory, and the
number of full lead and GRR service
line replacements completed with each
inventory update submitted to the State
and to make them available in the
publicly accessible inventories to
improve transparency and customer
tracking of inventory and service line
replacement progress. This information
is also important for compliance and
enforcement of the mandatory service
line replacement requirements and for
the EPA’s administration of financial
assistance programs.

The EPA proposed to expand the 2021
LCRR requirement for a water system to
update their inventory by the next
submission deadline if a system,
including a system whose inventory
previously consisted solely of non-lead
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service lines, discovers a lead or GRR
service line. The agency proposed to
require systems to add the discovered
lead or GRR service line to the
replacement pool for the mandatory
service line replacement program. The
agency also proposed to require systems
to replace the service line within six
months of discovery if the system’s
inventory only contained non-lead
lines, such as after the system finished
mandatory service line replacement.
Systems must then comply with any
additional actions required by the State.
This requirement ensures that systems
update the inventory with the newly
discovered lead or GRR service line and
replace the line accordingly.

Additionally, the EPA proposed to
require water systems to respond to
consumer inquiries of a suspected
incorrect categorization of their service
line material in the inventory with an
offer to inspect the service line within
60 days of receiving the notification.
The EPA explained that this would
provide another opportunity for the
system to assess the accuracy of its
inventory to inform potential actions to
remedy discrepancies at the individual
site and throughout the distribution
system more broadly (88 FR 84935,
USEPA, 2023a). For example, if a
consumer previously replaced a service
line that is still listed as lead or GRR
based on a historical record, the system
can correctly recategorize that service
line material.

b. Summary of Public Comments and
the EPA’s Response

The majority of commenters
supported the proposed requirement for
inventories to be updated and submitted
to the State annually. Some commenters
stated that submission of annual
updates to the State would be too
frequent and burdensome, especially for
smaller systems with few staff. One
commenter requested that inventories
be updated ‘“‘as needed” as replacement
programs progress.

The EPA disagrees with commenters
that it is unnecessarily burdensome for
systems to submit updated inventories
to the State on an annual basis and
make them available to the public no
later than the deadline for the State
submission. Annual inventory updates
increase transparency for consumers
and States and are essential to comply
with the annual consumer notification
and mandatory service line replacement
requirements. Water systems will need
to update their inventories over time as
service line material categorizations
change as a result of replacement and
validation and as the materials of
unknown service lines are identified.

The EPA expects water systems to
update their inventories in real time or
regularly throughout the year as new
data becomes available, which will
lessen the burden with preparing,
submitting to the State, and publishing
the updated inventory for the public.
Annual submission to the State of
updated inventories will allow systems
time to compile the updated
information while assisting States in
ensuring compliance with requirements,
including public education and service
line replacement. Water systems are
subject to several annual reporting
requirements in NPDWRs and have
demonstrated the ability to prepare
annual reports.

The EPA received comments on the
content of the inventory updates. One
commenter stated that, to simplify
inventory updates, systems with online
inventories should only have to notify
their States annually with summary
information of any updates and provide
them with instructions on how to access
the online inventories. The commenter
noted that it would be unnecessary to
annually re-submit an online inventory
to the State. Another commenter
advocated including additional
information in the summary of
information provided with each update,
such as the number of partial LSLRs
conducted. Some commenters also
stated that the updated inventories
should include the number of
abandoned or disconnected LSLs and
lead connectors left in the ground
because they are concerned abandoned
sections of lead pipe in the ground may
later contribute to soil and ground water
contamination.

The EPA agrees that systems should
be able to provide States with summary
information and instructions on how to
access online inventories in lieu of
submitting the entire inventory because,
together, the summary information and
instructions to the online inventory are
effectively the same as submitting full
documentation for the updated
inventory as described in § 141.84(b);
they fulfill the same purpose of ensuring
State and public access to the most up-
to-date inventory information on at least
an annual basis. Therefore, the EPA is
revising the final LCRI to allow water
systems that make the publicly
accessible inventory and its subsequent
updates available online (e.g., an online
map or downloadable file on a website)
the flexibility to provide instructions on
how to access the updated inventory
information instead of preparing a fixed
copy of the entire updated inventory
(which includes the summary
information), submitting it to the State,
and making it available to the public on

an annual basis. These systems will
only need to provide the summary
information regarding service line
material identification and replacement
as specified in § 141.84(b)(2)(iv) and
instructions on how to access the
updated inventory to their States.
Systems that utilize this flexibility must
ensure the required summary
information is publicly available online
(e.g., listed on the same web page as the
online map) to fulfill the inventory
updates requirement. A State may also
request their water systems who take
advantage of this option to provide them
with an indication of where changes
have occurred since the previous
submitted inventory because this would
allow States to focus on where changes
were made.

The EPA agrees with commenters
requesting additional items in the list of
summary information to be included
and submitted with the inventory. As a
result, the EPA is revising the proposed
list of information water systems must
include with each updated inventory to
also contain the total number of each of
the following: non-lead service lines in
the inventory, connectors of unknown
material in the inventory, and the
number of partial lead and GRR service
line replacements that have been
conducted in each preceding program
year. This provides consumers with
additional information to understand
their public water distribution system
and the potential risks of lead exposure
in their drinking water. By including the
number of partial service line
replacements conducted each year, the
State and consumers can more easily
monitor the system’s compliance with
service line replacement requirements.
The EPA recommends that systems
include the number of lead service lines
and connectors that remain in the
ground after “abandon-in-place” or
“‘pipe splitting” practices are used to
replace these pipes; however, this
information is not required to be
included in the inventory or service line
replacement plan. Tracking information
on these lead materials would ensure
that this locational information exists
should the system or the public need
such information in the future.
However, once the service line is cut, it
is not a part of the water service (see
code 9.14 in the LCRI Response to
Comments document for more
information, USEPA, 2024k).

The EPA received comments on the
proposed requirement that water
systems must offer to inspect a service
line that a consumer suspects is
incorrectly categorized. Commenters
stated that the EPA should allow
systems to provide available
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documentation on why a service line is
categorized as such and allow follow-up
actions (e.g., phone calls, emails, and
submitted photos) with the consumer to
determine if visually inspecting the
service line is necessary. One
commenter stated that systems should
be allowed a longer period to inspect
service lines where the material is
unknown. Another commenter stated
that systems should inspect the service
line within 60 days rather than only
offering the inspection within 60 days.

The EPA agrees that there are several
effective ways for a water system to
respond to a customer request for
inspection besides on-site visual
inspection. The EPA is not specifying
the timeframe for which water systems
would need to conduct the inspection,
recognizing (1) the actions that are most
appropriate can vary across systems
(e.g., on-site visual inspection of the
pipe exterior; virtual inspection such as
a photo or video submission from the
consumer or a video call with the
consumer) and (2) the system-specific
conditions, such as freezing ground
conditions in some climates, can impact
when certain types of inspections can be
conducted. A visual inspection of the
pipe conducted remotely can be as
effective as an on-site inspection and
will reduce the burden on a system to
respond to consumer notifications of
suspected incorrect categorizations of
service line materials. The EPA did not
propose to require water systems to offer
to inspect and follow through with the
inspection within 60 days and has
clarified that rule text accordingly.
Additionally, the agency is revising the
final rule to require systems to offer
inspection within 30 days of receiving
the notification from the consumer or
the customer (if different from the
person served at that service
connection). The 30-day period to offer
to inspect is required to ensure timely
follow-up with the consumer or
customer has occurred.

c. Final Rule Requirements

The final LCRI retains the proposed
requirement for water systems to
continue to update their service line
inventories until their inventories
contain only non-lead service lines,
non-lead connectors, or no connectors
present. Systems with lead, GRR, or
unknown service lines, lead connectors,
or connectors of unknown material must
submit the inventory updates to the
State annually and make the update
available to the public no later than the
deadline for submitting it to the State.
Systems must update the inventories
based on the sources of information
specified in the rule, other sources of

information approved or required by
their States, their mandatory service line
replacement programs, and encounters
during normal operations.

Inventories must be updated with
information from any encounters with
service line or connector materials,
service line inspections, and
replacements that have occurred since
the previous update. Systems must also
report summary information that
includes the total number of service
lines for each service line material
category (lead, GRR, unknown, and non-
lead), the total number of lead
connectors, and the total number of
connectors of unknown material as well
as the number of full lead and GRR
service line replacements and the
number of partial lead and GRR service
line replacements that have been
conducted in each preceding program
year. A water system that makes the
publicly accessible inventory and its
subsequent updates available online
(e.g., online map or downloadable file
on a website) has the option to submit
to the State the summary information
regarding service line material
identification and replacement as
specified in § 141.84(b)(2)(iv) and
instructions on how to access the
updated inventory in lieu of providing
a fixed copy of the entire updated
inventory that includes the required
summary information. A system that
uses this option must ensure the
summary information is publicly
available online.

All water systems that discover a lead
or GRR service line that was previously
inventoried as non-lead must update
their inventories, notify the State in
accordance with the reporting
requirements, and comply with any
additional actions required by the State
to address the inventory inaccuracy.
The final LCRI requirements to replace
the discovered lead or GRR service lines
have been moved to § 141.84(d)(4)(ii)
and are discussed in section IV.B.7.c of
this preamble.

If a consumer or customer (if different
from the person served at that service
connection) notifies the water system of
a suspected incorrect categorization of
their service line material in the
inventory, the system must respond to
the consumer or customer within 30
days of receiving the notification to
make an offer to inspect the service line.

3. Public Accessibility of the Inventory
and the Inclusion of Addresses in the
Publicly Accessible Inventory

a. Rationale and Proposed LCRI
Requirements

Publicly accessible inventories can
facilitate community engagement and
improve transparency. These
inventories inform the public of the
location of possible lead exposures and
provide transparency to the State and
the public of system progress on service
line identification and replacement. In
turn, publicly accessible inventories can
help protect public health by making
this information broadly available. For
the LCRI, the EPA built upon the 2021
LCRR’s publicly accessible inventory
requirements by proposing that water
systems make not only service line
materials accessible to the public, but
also connector materials and the street
address of each identified service line
and connector.

The proposed LCRI retained the 2021
LCRR requirement for systems serving
greater than 50,000 persons to make the
publicly accessible inventory available
online. This threshold was set in the
2021 LCRR because of the potential
burden associated with digitizing and
hosting the inventory online for smaller
systems (USEPA, 2020e). It is feasible
for large systems to host their
inventories online (USEPA, 2020e). In
the proposed LCRI, the EPA sought
comment on changing the threshold.

The 2021 LCRR requires water
systems to create and maintain an
inventory that includes the specific
addresses associated with each service
line connected to the water system, but
the 2021 LCRR does not require the
publicly accessible inventory to include
the specific addresses of lead or GRR
service lines; instead, water systems are
permitted to use a “location identifier,”
which could be a street address, block,
intersection, or landmark. For the LCRI,
the EPA proposed to require water
systems to include a street address
associated with each service line and
connector in the publicly accessible
inventory; where a street address is not
available for an individual service line
or connector, the EPA proposed that
systems use a unique locational
identifier. The EPA proposed this
requirement to increase transparency
with their consumers about the
locations and materials of service lines
and connectors connected to their
residences or other buildings they may
occupy (e.g., places of employment and
child care facilities). This ensures that
all persons served by a lead, GRR, or
unknown service line have access to
this information, not just those
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consumers who received targeted public
education from the system. As stated in
the proposal, including addresses in the
publicly accessible inventory is critical
to make more people aware of their risk
to lead in drinking water because the
requirements for notification may not be
sufficient to reach all persons at or who
use that site (e.g. where the persons
served are short-term residents in non-
owner occupied buildings, parents and
guardians of children at in-home child
care facilities, and residents of long-
term care facilities). Additionally, it is
feasible for systems to make publicly
accessible the specific addresses where
connectors and lead, GRR, unknown,
and non-lead service lines are located,
as demonstrated by the fact that several
systems are already publishing service
line inventories containing addresses
(88 FR 84936, USEPA, 2023a).

b. Summary of Public Comments and
the EPA’s Response

The EPA received comments
supporting and opposing the proposed
requirement to include street addresses
in the publicly accessible inventory.
Some commenters supported the
proposed requirement because it
provides transparency, builds
accountability and trust with the public,
makes people aware of their risk of lead
in drinking water, and, if searchable by
address, can provide information to
prospective buyers and renters and
create an incentive for property owners
to provide consent for full service line
replacement.

Some commenters opposed the
inclusion of specific addresses in the
publicly accessible inventory for a range
of reasons. Some commenters noted that
sites, such as those in very rural areas,
with water service may not have street
addresses and, instead, water systems
typically have Global Positioning
System (GPS) coordinates for those
properties. Some commenters suggested
addresses are unnecessary because
consumers served by lead, GRR, and
unknown service lines will receive an
annual notification of service line
material. Some commenters questioned
the EPA’s authority for the requirement
and expressed concerns, without
explanation, about potential liability
and complications due to privacy laws.
Some commenters suggested that the
requirement would discourage property
owners from providing consent to
identify service line material using field
investigation methods like potholing
and act as a disincentive for water
systems serving less than 50,000
persons from posting their inventory
online.

The EPA agrees that, in some cases, a
site may not have a street address. In
these cases, the final rule allows water
systems to assign a non-address
locational identifier (e.g., a block,
intersection, or landmark) to a service
line or connector. The final rule adds
GPS coordinates as a potential example
of a non-address locational identifier
that can be used in circumstances where
a street address does not exist.

The EPA disagrees with commenters
that the agency has no need or clear
authority to require addresses be
included in the publicly accessible
inventory. This provision is authorized
under SDWA section 1412(b)(7)(A)
because, as explained below, it prevents
known or anticipated adverse effects on
the health of persons. In addition,
SDWA section 1417(a)(2) requires
“[e]ach owner or operator of a public
water system” to ‘“identify and provide
notice to persons that may be affected
by lead contamination of their drinking
water where such contamination results
from [. . .] the lead content in the
construction materials of the public
water distribution system.” A publicly
accessible inventory with street
addresses ensures that all persons
served by a lead, GRR, or unknown line
have access to this information, not just
those consumers who received targeted
public education from the system. The
requirements for notification (such as
the requirements for annual notification
of known or potential lead service line
material) may not be sufficient to reach
all persons at or who consume water at
that site, such as where the persons
served are short-term residents and
visitors, parents and guardians at child
care facilities, residents of long-term
care facilities, and employees. The
inclusion of addresses in the publicly
accessible inventories also strengthens
public health protection by
incentivizing property owners to
identify and replace service lines.

In light of the public health benefit of
this requirement, the EPA does not
agree that the rule should not require
the use of street addresses in the
publicly accessible inventory due to the
perceived concerns that water systems
could face potential liability for the
public disclosure of this information.
No commenters provided any detail to
explain the basis for their concerns
about potential liability. Many water
systems across the nation have
published or made publicly available
inventories that include street
addresses, such as the City of Columbus
Department of Public Utilities, OH; the
City of Grand Forks, ND; the City of
Lincoln, NE; the City of Somerville, MA;
the City of Troy Department of Public

Utilities, NY; the Gity of Wheaton Water
Division, IL; DC Water, DC; Marshfield
Utilities, WI; Pittsburgh Water and
Sewer Authority, PA; and Saint Paul
Regional Water Services, MN. All
systems in New Jersey are required to
include the locations of all service lines
in their inventories, and systems serving
3,300 persons or more are required to
host their inventories on their websites
(State of New Jersey, 2021b).
Additionally, the Rhode Island State
Department of Health plans to publish
and maintain an online map of the
specific location of each service line and
identify whether it is a lead or unknown
service line (State of Rhode Island,
2023b).

The EPA received comments on the
threshold to make a publicly accessible
inventory available online. Commenters
stated that the EPA should maintain the
threshold at systems serving more than
50,000 persons because smaller systems
are less likely to have the resources to
comply with the requirement,
implementation of the various NPDWRs
would be easier and more streamlined if
the thresholds for making information
available online were more aligned
across NPDWRs, and the uncertainty
about whether the requirement would
be feasible for medium systems. One
commenter stated that that the EPA
should not revisit the threshold but
should instead incentivize online
posting of the inventory by eliminating
detailed data submissions to the State
for all systems that meet the following
requirements: post the inventory online,
update the online inventory with new
information as required by the rule, and
provide the inventory website to the
State. Conversely, other commenters
stated that the threshold should be
either lowered to include medium
systems (systems serving more than
10,000 persons) or the threshold should
be eliminated, requiring all water
systems to make the inventory publicly
available online. Commenters stated
several reasons for lowering the
threshold, such as: (1) The lack of
readily accessible information about
water systems can be a barrier to
participation in the replacement
program, trust in the system, and
successful prevention of the risk of lead
exposure from drinking water for
homeowners and tenants; (2) more
water systems are capable of posting
their inventories online; and (3) sharing
critical information appropriately is one
of the most important and least
expensive tools for public health
protection, public transparency, and
public education. One commenter
representing a State noted that a
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threshold of 10,000 persons could be
feasible if inventories can be made
available online via an online file
sharing services instead of a website.
Another commenter representing a State
noted that their experience shows that
systems serving more than 10,000
persons have the resources and capacity
to make their inventories available on
the municipal or water system website.
One commenter stated that States
should be authorized to post the
inventories on their own website for
individual water systems and serve as a
central database, where systems would
only have to post an external link to the
State’s website on their websites for
consumers to easily access.

The EPA agrees that publicly
accessible information about inventories
is important to all consumers as
provided by the LCRI public education
requirements. However, as discussed
below, the EPA disagrees that the
threshold for requiring the inventory be
available online should be lowered from
50,000 persons served and, therefore,
the EPA is retaining the threshold of
systems serving more than 50,000
persons in the final LCRI. When
developing the final LCRR, the EPA
determined that this threshold is
feasible for larger systems as mentioned
in section IV.D.3.a of this preamble.
This threshold also is consistent with
other requirements, including the CCR
requirements. The EPA selected this
threshold because it is feasible for
systems serving over 50,000 persons to
publish the inventory online (USEPA,
2020e). For systems serving 50,000
persons or fewer, however, the potential
burden associated with digitizing and
hosting the inventory online is greater
and would likely take resources away
from developing the inventory,
identifying unknown service lines, and
conducting lead and GRR service line
replacement. As stated above, systems
serving 50,000 persons or fewer are
given the flexibility to choose how they
make their inventories accessible to the
public. The EPA anticipates that
systems serving 50,000 persons or fewer
that have the ability may choose to host
their inventories online as this would
ease their inventory submission burden
to the State as well as provide a
convenient way for their customers and
consumers to access the inventory.
Additionally, States may set a lower
threshold if they choose.

However, the EPA agrees with the
suggested incentive for systems that
post their inventories online, and, as
discussed in section IV.D.2 of this
preamble, the final LCRI provides water
systems that make their inventory and
its subsequent updates available online

(e.g., an online map or downloadable
file on a website) along with the
summary information regarding service
line material identification and
replacement as specified in

§ 141.84(b)(2)(iv) the option to provide
instructions to access to the online
inventory and the summary information
to the State in lieu of providing a fixed
copy of the entire inventory as
described in § 141.84(b). Additionally,
the EPA notes that inventories can be
made available online via online file
sharing services. The LCRR Inventory
Guidance states that, for systems that
may not have the capacity for online
GIS mapping applications, there are
other online data sharing methods that
better fit the needs of these systems and
their consumers, such as through an
online cloud-based data sharing, online
spreadsheet, file transfer protocol (FTP)
server, or a downloadable format linked
to text or an image on the system’s
website (USEPA, 2022c). Furthermore,
the EPA agrees that States and their
systems may take this approach to
publishing the baseline inventories and
subsequent updates to the inventory
online and satisfy this part of the
requirements; however, systems will
still need to annually report the
information regarding service line
material inspections and replacements
to their States.

c. Final Rule Requirements

The final LCRI requires water systems
to make their service line inventories
publicly accessible. The publicly
accessible inventory must include the
material and street address of each
service line and identified connector in
the service line inventory. Where a
street address is not available for an
individual service line or connector, a
unique locational identifier (e.g., block,
GPS coordinates, intersection, or
landmark) may be used instead. The
publicly accessible inventory must
reflect any updates to the inventory no
later than the deadline to submit the
updated inventory to the State,
including the listed information
regarding service line material
identification and replacement that has
occurred since the previous update.
Water systems serving greater than
50,000 persons must make the publicly
accessible inventory available online.

When a water system has no lead,
GRR, or unknown service lines and no
known lead connectors or connectors of
unknown material in their distribution
system, the system may use a written
statement in lieu of a publicly accessible
inventory. The written statement must
include a general description of all
applicable sources used in the inventory

to determine that the distribution
system does not have any lead, GRR, or
unknown service lines, known lead
connectors, and connectors of unknown
material. Water systems, including those
with publicly accessible inventories
consisting only of a written statement,
must include instructions to access the
publicly accessible inventory in their
CCRs.

4. Inventory Validation

a. Rationale and Proposed LCRI
Requirements

Accurate service line inventories are
essential to ensure replacement of all
lead and GRR service lines. The EPA
heard, through stakeholder engagement,
concern for accuracy in inventories. To
increase the accuracy of service line
inventories, the EPA proposed that
water systems must validate a subset of
the non-lead service lines in their
inventory. The proposed validation
requirement would test the reliability of
certain methods, techniques, and
alternative sources of information used
to identify service lines as non-lead and
facilitate action to remedy any
discrepancies that may be discovered as
a result of the validation as well as
provide systems, States, and consumers
with additional confidence in the
accuracy of the inventory. The EPA
proposed to require the inclusion of all
non-lead service lines in the validation
pool unless the service lines were
identified through the specified sources
listed in § 141.84(b)(2)(i) through (iii)
such as construction and plumbing
codes and water system records, visual
inspection of the pipe exterior at a
minimum of two points, or previously
replaced lead or GRR service lines. The
EPA proposed to require water systems
to confirm the service line material of a
random sample of non-lead service lines
from the validation pool using a visual
inspection of pipe exterior at a
minimum of two points and provide the
validation results to the State. Under the
proposal, systems would be required to
validate the number of service lines
necessary to achieve a 95 percent
confidence level. For more information
on the methodology used to determine
the minimum number of validations
required based on a system’s validation
pool, see the “Technical Support
Document for the Proposed LCRI”
(USEPA, 2023k). The EPA proposed to
require systems to complete the
validation by year 7 of a 10-year
replacement program to allow time for
the system to address potential issues
identified in the validation process and
complete replacement by the deadline.
For systems subject to a deferred
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deadline for service line replacement,
the State would be required to set a
deadline no later than three years prior
to the deadline for replacement.

b. Summary of Public Comments and
the EPA’s Response

Some commenters support including
a validation requirement in the LCRI to
ensure inventory accuracy, enhance the
effectiveness of the service line
replacement plans (e.g., inform the
methods used to identify service lines of
unknown or unconfirmed material),
build trust, and help ease concern over
using State-approved methods like
predictive modelling and emerging
identification technologies. Conversely,
other commenters oppose a validation
requirement because it diverts time and
resources from service line replacement
and is unnecessary because they assert
that systems using predictive modelling
(if approved by the State) already
complete some form of validation
process for their models. One
commenter suggested that the rule
require water systems to validate their
inventories only after any inaccuracies
are found, and another commenter
suggested the rule allow systems to
either visually verify the material of all
service lines in 10 years or complete the
proposed validation requirement by the
7-year deadline. Some commenters
suggested that the rule waive, or allow
a State to waive, the validation
requirements if the water system
completed an inventory validation prior
to the promulgation of the LCRI.

The EPA agrees with the commenters
that support the inventory validation
requirements for the reasons mentioned:
ensuring inventory accuracy, enhancing
the effectiveness of the service line
replacement plans (e.g., inform the
methods used to identify service lines of
unknown or unconfirmed material),
building trust with the public, and
increasing confidence in the reliability
of State-approved methods like
predictive modelling and emerging
identification technologies. The
validation process does not divert time
and resources from the service line
replacement requirements but rather
supports the effective implementation of
the service line replacement
requirements. Inventory validation
increases the confidence of consumers,
systems, States, and the EPA that the
methods used to categorize non-lead
service lines in the inventory are
accurate and that systems are truly
replacing all lead and GRR service lines
in their distribution system. In addition,
the deadline for validation provides
systems with ample time to complete
the validation process and will allow

systems to combine validation efforts
with normal operations and service line
replacement activities to increase
efficiency of validation.

The agency also acknowledges the
concern for water systems that have
already completed inventory
validations, including systems that
conducted previous validation efforts to
develop and train predictive models.
Therefore, the EPA is finalizing a
flexibility for systems to be able to make
a written request to the State to approve
a waiver of the inventory validation
requirements if the system completed
validation efforts prior to the
compliance date that are at least as
stringent as the LCRI requirements.

In the proposed LCRI, the EPA
requested comment on its proposed
methodology to calculate the minimum
number of validations systems would be
required to perform. The EPA’s
proposed methodology set the size of
the validation pool to achieve a 95
percent confidence level or, for systems
with relatively few of these service
lines, to validate 20 percent of the non-
lead service lines in their validation
pools. Some commenters supported the
methodology and stated that the
approach is reasonable. One commenter
recommended that the EPA increase the
number of validations required for
larger systems. On the other hand, some
commenters questioned why the EPA
maintained an expected sample
proportion of 0.5 even though it
provides the most conservative number
of validations required and why the
agency does not allow each water
system’s ““consultant” to develop a
testing program that achieves a 95
percent confidence level at a sample
proportion catered to each system. The
same commenters stated that the EPA
should clarify the validation
calculations, e.g., the data used to
determine the expected sample
proportion, the relevant comparison
between the number of validations
required and the validation pool, and
where the EPA derived its formulas for
determining the number of validations
required.

The EPA used a conservative sample
proportion of 0.5 because the agency
does not have sufficient data to estimate
a sample proportion specific to
discovering a non-lead service line as a
lead or GRR service line and, therefore,
used 0.5 to ensure the minimum
number of validations required is
statistically significant in all systems
nationwide regardless of the possibility
for a more precise sample proportion at
an individual system’s level. A sample
proportion of 0.5 is used when a better
estimate is unavailable (Daniel and

Cross, 2013). The EPA disagrees that
water systems or their designated
consultants should be required to
conduct a testing program or pilot study
to estimate the sample proportion prior
to conducting inventory validation
because conducting a testing program or
pilot study would be resource intensive
and add burden to systems. The
validation requirements ensure systems
do not need to do that by setting a
procedure at the national level.

The EPA derived the equations to
calculate the minimum number of
validations required from the formulas
used to assess the distribution of the
sample mean when sampling without
replacement by using the finite
population correction factor (Daniel and
Cross, 2013). The minimum number of
validations required is the sample size
of a finite population when sampling
without replacement, and the validation
pool is the assumed finite population
size. See the “Technical Support
Document for the Final Lead and
Copper Rule Improvements” (final TSD)
for an expanded derivation of the
minimum number of validations
required for a system’s validation pool
of non-lead service lines (USEPA,
20244d).

In the proposed LCRI, the EPA
requested public comment on whether
non-lead service lines that were
categorized based on records should be
subject to the validation requirements.
Some commenters encouraged the EPA
to include non-lead service lines
categorized based on historical records
in the validation pool. For example, one
commenter recommended that the
agency require service lines categorized
based on records unless the records
show the lines were installed,
inspected, or replaced after the effective
date of a local lead ban. Another
commenter suggested requiring a
random sampling of historical records
because the initial inventory
requirements in the 2021 LCRR did not
require systems to identify the specific
source used to categorize service lines.
Other commenters were concerned that
the reliability of historical records may
vary across systems and provided
examples of systems having inaccurate
records. For example, one commenter
mentioned that, in Flint, Michigan,
inspections during a service line
replacement project revealed that 24
percent of the service lines identified as
copper based on historical records were
actually made of lead (372 out of 1,489
service lines; BlueConduit, 2020).
Commenters provided the example of
the Lead Free DC task force, where the
task force found that 20 percent of
service lines identified as copper
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through historical records were actually
made of lead (Betanzo and Attal, 2022).
A commenter representing a State also
noted that some systems within their
jurisdiction have found that historical
records have been inaccurate.

In addition to these examples of
inaccurate historical records raised by
commenters, the EPA is aware of other
data showing that historical records can
be unreliable sources of information for
service line material categorization. As
the EPA noted in the LCRR Inventory
Guidance, only 63 percent of the
Pittsburgh Water and Sewer Authority’s
historical records were accurate because
of the service line repair and
maintenance activities that have taken
place since the records were created
(USEPA, 2022c). In addition, a 2023
study on the accuracy of service line
identification methods found that, of the
159 control homes, records for 90
percent of the 99 known LSL sites were
accurate, whereas records for 3 percent
of the 60 non-lead service line sites
accurately identified the service line
material (Smart et al., 2023). Therefore,
the EPA is revising the final LCRI to
require the validation pool to include
records of non-lead service lines. The
EPA agrees, however, that records
showing that the service line was
installed after the effective date that the
Federal, State, or local lead ban in the
validation pool would have been
enforced (June 19, 1988, if there was no
enforcement of a State or local lead ban
prior to that date) would be more
reliable because these regulatory
changes marked a change in system and
plumbing practices nationally, where
previous studies show instances of
inaccurate records prior to these
regulatory dates.

The EPA received comments on the
proposed 7-year deadline for water
systems to complete inventory
validation when the system is subjected
to a 10-year mandatory service line
replacement deadline or only has non-
lead service lines in their inventory.
Some commenters supported the
proposed deadline because it would
allow systems three years before the
deadline for service line replacement to
implement changes if inaccuracies are
found. Conversely, other commenters
questioned whether requiring inventory
validation efforts to be conducted
within the first seven years is the best
use of water system resources, instead
recommending that validation be
completed after (1) all unknown service
lines have been identified to be
representative of all non-lead service
lines that could be included in the
validation pool or (2) all known lead
and GRR service lines are removed, so

water systems can focus on lead and
GRR service line replacement. Another
commenter stated that the EPA should
require inventory validation to be
completed within the first three years of
rule promulgation, or no later than
halfway through the mandatory service
line replacement timeline if extra time
has been granted, because the proposed
deadline is “far too late.”

The EPA agrees with the commenters
that supported the seven-year deadline
because the deadline allows systems
three years to address potential
discrepancies found by the validation.
The agency proposed a seven-year
deadline to allow water systems to focus
on identifying unknown service lines as
well as validate service lines identified
during the replacement program using
field investigation techniques and
alternative sources of information
approved by the State. The EPA
disagrees with the commenters that
questioned whether the inventory
validation requirement would be
representative of all potential non-lead
service lines to be added to the
validation pool if validation is
completed before water systems identify
all unknown service lines. If a system
complies with the inventory validation
process sometime before seven years
into the replacement program, it is
expected to be reliable because the
sources of information the system
would be using are expected to be the
same in the beginning years of inventory
development to the end, especially if
the validation results provide further
confidence in the use of those sources,
unless the system is approved or
required by the State to use another
source or method of identification. In
that instance, if a system discovers a
lead or GRR service line where a non-
lead line was inventoried, the system is
required to notify the State with the
methods used to categorize the service
line material and comply with any
additional actions required by the State
to address the inventory inaccuracy.
Conducting inventory validation before
the deadline for mandatory service line
replacement allows the system time to
investigate certain methods used to
categorize non-lead service lines if
discrepancies are found during the
validation process before they complete
replacement.

The EPA received comments on the
proposed rule’s requirements to address
discrepancies found during the
validation process. Some commenters
advocated for requirements for water
systems to take actions to increase the
accuracy of their inventories if they
identify discrepancies during the
validation process because failure to

include concrete steps to improve
inventories could undermine the trust
and reliability of the document that is
the ““backbone’” of LCRI compliance
(BlueConduit, 2024; Office of the
People’s Counsel for the District of
Columbia (OPC-DC), 2024). One
commenter recommended that water
systems that inaccurately identify lead
or GRR service lines as non-lead should
be required to submit a plan to their
States about how they will increase the
accuracy of their inventories.

The EPA agrees that, when inventory
discrepancies are identified during the
validation process, remedial actions can
improve the inventory’s accuracy. The
final LCRI requires water systems to
submit to the State a list of the locations
of any non-lead service lines identified
to be a lead or GRR service line through
the validation along with the methods
used to categorize those service lines.
The final LCRI also requires systems to
comply with any additional actions
required by the State to address the
inventory inaccuracies found during the
validation process. Given the range of
possible reasons for inventory
inaccuracies, the EPA expects States to
be better suited to identify the
appropriate actions systems must take to
improve the accuracy of their
inventories. A single, prescribed
approach in a national rule could be
overly broad and unnecessary if, for
example, there is only one misidentified
line, or inadequate to remedy the
problem if the validation shows
widespread inaccuracies of
categorizations. Moreover, it would not
adequately capture the broad range of
potential responses that could improve
inventory accuracy. Instead, the
appropriate remedy is best identified on
a system-specified basis tailored to the
system’s specific inventory inaccuracies
and potential systemwide issues
discovered during inventory validation.

c. Final Rule Requirements

In the final LCRI, the EPA made
clarifying revisions to ensure the
requirements are clear based on
comments received. Under
§141.84(b)(5) of the final rule, water
systems must validate the accuracy of
the methods used to categorize service
lines as non-lead. First, water systems
must identify a “validation pool” of
service lines that were determined to be
non-lead through specific sources and
exclude service lines determined to be
non-lead through: (1) Records showing
the service line was installed after the
effective date of the Federal lead ban
(June 19, 1988), or after the compliance
date of a State or local law prohibiting
the use of service lines that do not meet
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the 1986 definition of lead free in
accordance with SDWA section 1417,
whichever is earlier, (2) visual
inspection of the pipe exterior at a
minimum of two points, or (3)
previously replaced lead or GRR service
lines. Previous visual inspections of the
pipe exterior must consist of an
inspection of at least two points.
Previous lead or GRR service line
replacements may also be excluded
when identified during their review of
specified sources. The EPA compiled a
list of the lead ban provisions by State
in appendix D of the LCRR Inventory
Guidance (USEPA, 2022c); however,
water systems should verify the
compliance date for any local or State
lead ban before using a date earlier than
June 19, 1988.

Under the LCRI, water systems must
confirm the service line material of a
random sample of non-lead service lines
from the validation pool by visual
inspection of the pipe exterior at a
minimum of two points. Visual
inspection of the pipe exterior could be
conducted by, but not limited to,
potholing, viewing the service line
material in the meter pit or stop box, or
viewing the service line entering the
building. Where ownership is shared,
the water system must conduct at least
one visual inspection on each portion of
the service line (i.e., one inspection on
the system-owned portion and one
inspection on the customer-owned
portion of the service line). Where
ownership is shared and only one
portion of the service line is included in
the validation pool, systems must
conduct at least one point of visual
inspection on the unconfirmed portion
of the service line. For example, a non-
lead service line is included in the
validation pool because the system-
owned portion of the line is made of
copper due to a previous partial LSLR
and the customer-owned portion of the
line is estimated to be non-lead based
on the materials observed in other
homes built around the same time in the
same neighborhood. The system will
need to confirm that the customer-
owned portion of the service line is non-
lead through at least one point of visual
inspection of the pipe exterior.

The size of the random sample of non-
lead service lines from the validation
pool is based on the number of service
lines a water system needs to validate,
at a minimum, to achieve a 95 percent
confidence level (USEPA, 2023k;
USEPA, 2024d). To achieve the 95
percent confidence level, the EPA
requires water systems with more than
1,500 non-lead service lines in their
validation pool to confirm the material
at between 322 and 384 sites, as

specified in the rule, depending on the
specific size of the validation pool.
Systems with 1,500 or fewer non-lead
service lines in their validation pools
must validate at least 20 percent of the
total number of non-lead lines in the
pool. If physical access to private
property is necessary to complete the
validation and the water system is
unable to gain access, the system is not
required to validate the service line
material at that site. Instead, the system
must randomly select a new service line
from their validation pool to conduct
the validation.

Once water systems have completed
their inventory validation, they must
submit to the State the results of the
validation by the applicable deadline
based on the system’s mandatory service
line replacement program. Systems
required to replace lead and GRR
service lines in 10 years or less must
complete their inventory validations no
later than December 31 following seven
years after the LCRI compliance date.
Systems who have reported only non-
lead service lines are also subject to the
validation requirement and must
complete inventory validation no later
than December 31 following seven years
after the LCRI compliance date. Where
States have required systems to replace
service lines on a shortened deadline,
the State is required to set a deadline for
the validation. Systems that are eligible
for and plan to use deferred deadlines
must complete inventory validation by
a deadline established by the State to be
no later than three years prior to the
deferred deadline. Systems must submit
the results of the inventory validation.
The final rule clarifies that the results of
the inventory validation must also
include the submission of the specific
version (including the date) of the
inventory that was used to determine
the number of non-lead lines included
in the validation pool in order to
provide the State with the information
needed to assess the inventory
validation. The system must comply
with any additional actions required by
the State to address inaccuracies in the
inventory.

The final LCRI was updated to also
include a flexibility for water systems
that have previously conducted
inventory validation efforts that, at a
minimum, are as stringent as the LCRI
inventory validation requirements.
Water systems may make a written
request to the State to approve a waiver
of the inventory validation
requirements. To obtain a waiver, the
system must submit documentation to
the State by the LCRI compliance date
to demonstrate that they conducted an
inventory validation effort that is at

least as stringent as the validation
requirements specified in the rule and
obtain written approval of the waiver
from the State.

5. Deadline To Identify All Unknown
Service Lines

a. Rationale and Proposed LCRI
Requirements

For the LCRI, the EPA proposed to
require water systems to identify the
material of all service lines categorized
as unknown in the inventory by the
system’s deadline to complete
mandatory full service line replacement
for several reasons. Using the same
deadline for these two requirements
eliminates the need for a separate set of
requirements for this purpose, such as a
minimum rate for identifying unknown
service lines. In the LCRI proposal, the
EPA also explained that this approach
prevents additional rule complexity as
well as reporting and tracking burden, a
priority identified in the EPA’s 2021
LCRR review notice to assure that States
and water systems can effectively
implement the LCRI. It also provides
systems with flexibility to plan a full
service line replacement program that
meets local needs. Without a separate
and earlier deadline to identify
unknown service lines, systems can
plan to identify service line materials in
tandem with other infrastructure work,
such as water main or meter
replacement, as they are planned to
occur in the proceeding years up until
the deadline for service line
replacement. This could allow water
systems to identify service line
materials more efficiently as they will
already be onsite and, in some cases,
may encounter the service line material
directly as they perform other planned
work. This efficiency could reduce the
overall costs and time to identify service
line materials. Aligning the service line
replacement and inventory completion
deadline could improve inventory
information quality because systems
could take additional time to develop an
inventory with an emphasis on accuracy
by choosing, for example, a more time-
consuming technique that is also more
reliable. Finally, in the proposed LCRI,
the EPA noted that new technologies for
identifying service line materials may be
developed in coming years and existing
technologies may be refined; therefore,
aligning the deadline for service line
replacement and inventory completion
will allow systems to use these new or
refined technologies on a greater
proportion of their unknown lines.

For the proposed LCRI, the EPA
determined that it is feasible (i.e.,
technically possible and reasonably
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affordable relative to a large system) for
water systems to create a complete and
accurate inventory of service line
materials by the proposed service line
replacement deadline to support the
treatment technique for mandatory
service line replacement. For the 1991
LCR, the EPA anticipated that systems
that were triggered into an LSLR
program should be able to locate their
LSLs and provide this information in 8
to 10 years even with poor records of
service line materials (56 FR 26507,
USEPA, 1991). The EPA also evaluated
more recent efforts by systems to replace
all their LSLs and complete their
inventories in 10 years or less. Seven
States have inventory laws (i.e.,
California, Illinois, Michigan, New
Jersey, Ohio, Rhode Island, and
Wisconsin), which together comprise
nearly a third of the Nation’s estimated
lead content service lines (32 percent;
3.2 million lead content lines out of an
estimated 9.0 million lead content lines)
(USEPA, 20231), meaning that these
systems will have made progress on
their inventories beyond the 2021 LCRR
requirements. These State laws indicate
that an inventory requirement is
feasible, and inventory data show
relatively low incidence of unknown
service lines in some States as well as
rapid progress towards identification of
their unknown service line materials
(USEPA, 2023k). The One-Time Update
to the Needs Survey indicates that many
participating systems have made
substantial progress on identifying
unknown service lines (median
percentage of unknown lines per system
is 6.5 percent); however, other
participating systems have made much
less progress or have not yet reported
service line statuses (USEPA, 2023l;
USEPA, 2024d). Furthermore, four
States (Illinois, Michigan, New Jersey,
and Rhode Island) passed State laws
that require LSLR by a specified
deadline. For these systems, inventory
completion is required to comply with
the mandatory LSLR requirements. For
example, Michigan law requires their
applicable water systems to submit a
preliminary materials inventory by
January 2020 and a complete materials
inventory, including verification
methodology and results, by January
2025, which is a five-year deadline to
identify all unknown service lines
(Michigan Administrative Rules, 2023).
The Illinois Environmental Protection
Agency (IEPA) first required their CWSs
to submit an inventory by April 2018 in
the repealed Public Act 099-0922 along
with annual updates. Under the 2022
Lead Service Line Replacement and
Notification Act, IEPA required systems

to submit a complete material inventory
by April 2024 (Illinois General
Assembly, 2021), which gave their
systems six years to identify all
unknown service lines. Finally, the EPA
is aware of several water systems who
have fully eliminated LSLs from their
distribution system at a rapid pace,
which would not be possible if
unknown service lines remained in the
system’s inventory (USEPA, 2023k).

b. Summary of Public Comments and
the EPA’s Response

Many commenters supported keeping
the deadline to identify unknown
service lines and the deadline to
complete mandatory service line
replacement consolidated because it
streamlines administrative processes,
allows systems to focus more time and
resources on replacing lead and GRR
service lines and identifying unknown
service lines, and provides the type of
flexibility to allow for inventory efforts
to be tailored to individual system
needs and replacement programs.
Conversely, other commenters
supported an earlier deadline to identify
unknown service lines before the
replacement deadline, ranging from
three years after promulgation of the
LCRI to three years before the 10-year
replacement deadline to reduce the
possibility of noncompliance with the
service line replacement deadline. Some
commenters also suggested the final rule
should include a requirement for
systems to meet interim deadlines to
identify unknown service lines and
remove unknown lines from the
replacement pool.

The EPA disagrees with commenters
requesting an earlier deadline for
identifying all unknown service lines,
noting that a single deadline streamlines
administrative processes, allows time
and resources to focus on both replacing
lead and GRR service lines and
identifying unknown service lines, and
provides flexibility for water systems.
Therefore, the EPA is finalizing the
requirement for systems to identify all
unknown service lines by the applicable
mandatory service line replacement
deadline, as proposed. In doing so, the
EPA will prevent complicating the rule.

The 2021 LCRR requires water
systems to review available sources and
submit an initial inventory by October
16, 2024, and the EPA has been
recommending through its LCRR
Inventory Guidance that systems should
identify unknown service lines (USEPA,
2022c). Therefore, the EPA expects
water systems will be prepared to make
necessary progress to identify unknown
service lines without setting an earlier
deadline for inventory completion.

c. Final Rule Requirements

In the final LCRI, water systems are
required to categorize the material of all
unknown service lines in the inventory
by the system’s deadline to complete
mandatory full service line replacement.

E. Tap Sampling for Lead and Copper

1. Rationale and Proposed LCRI
Revisions

Tap sampling for lead and copper is
required to evaluate CCT performance
using the action level and serves “to
identify the need for additional
treatment and to ensure that adequate
treatment is installed” (56 FR 26514,
USEPA, 1991). Specifically, the purpose
of tap sampling is to identify situations
where the water is too corrosive, and
therefore, can trigger additional actions
that water systems are required to take
to reduce lead and copper exposure,
including by reducing the corrosivity of
water in a system by installing or re-
optimizing OCCT, or through public
education. Conversely, tap sampling
itself is not intended to assess exposure
to lead and copper from drinking water
because the sampling protocol is
designed to assess CCT by targeting the
highest levels of lead and copper
typically present at the tap, representing
the high end of actual human exposures
(USEPA, 1988), rather than designed to
capture typical exposure to consumers.
In turn, a system’s compliance with the
treatment technique rule is not based on
tap sampling results alone, but rather on
compliance with actions triggered by
those results.

The EPA designed tap sampling
requirements in the LCR primarily to
evaluate the corrosion of lead and
copper sources present in the
distribution system. Water systems are
required to sample at sites with a higher
potential to contribute lead and copper
using a sampling protocol to “assess the
degree to which a system has minimized
corrosivity for lead and copper” (56 FR
26520, USEPA, 1991). Tap sampling
under the rule is not intended to
represent typical drinking water
consumption or exposure; rather, again,
it is intended to determine the
effectiveness of OCCT and whether
corresponding actions are needed to
reduce lead levels (USEPA, 2020e).

a. First- and Fifth-Liter Sampling

In the LCRI, the EPA proposed that
systems must take first-and-fifth-liter-
paired samples for lead at LSL sites and
use the higher of the two values to
calculate the 90th percentile lead level.
This requirement would improve
identification of sites with higher levels
of lead at the tap and better determine
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when OCCT or re-optimized OCCT in
the system is necessary. The
requirement to take a fifth-liter sample
was first promulgated under the 2021
LCRR, while the requirement to take a
first-liter sample is from the 1991 LCR.
Based on evidence from Del Toral et al.,
2013, Deshommes et al., 2016, Masters
etal., 2021, and Betanzo et al., 2021 that
lead released from LSLs is not reliably
captured in just the first- or fifth-liter
sample alone, as discussed in the
preamble to the proposed LCRI, the EPA
proposed that systems must collect both
liters during the same sampling event
when sampling at sites with LSLs (88
FR 84930, USEPA, 2023a).

Both first- and fifth-liter samples have
been determined to provide information
relevant to assess CCT. At the time of
the 2021 LCRR, the EPA determined
that fifth-liter samples increase the
likelihood that samples capture water
that has been sitting in contact with
LSLs. The EPA recognized that the
variability of plumbing configurations
does not allow for a single prescribed
sample volume to capture the highest
lead level at every site; however, the
EPA reviewed data from Sandvig et al.
(2008), Del Toral et al. (2013), and Lytle
et al. (2019) in support of selecting the
fifth-liter sample in the final 2021 LCRR
as a screen that is likely to detect higher
lead levels than first-liter samples alone
(86 FR 4226, USEPA, 2021a). In the
proposed LCRI, the EPA also cited
Masters et al. (2021) and Deshommes et
al. (2016) in support of maintaining the
requirement to collect a fifth-liter
sample from the 2021 LCRR (88 FR
84929, USEPA, 2023a).

First-liter samples, which have been
implemented as the compliance
sampling protocol since the 1991 LCR,
are useful for capturing water that has
been sitting in contact with premise
plumbing. For LCRI, the EPA reviewed
implementation data from Michigan’s
revised LCR that shows that some
samples collected at LSL sites measure
higher lead levels in the first liter than
the fifth. Michigan’s requirement under
State law to use the higher lead level of
the two samples to calculate the 90th
percentile lead level has resulted in
more systems exceeding the lead action
level of 0.015 mg/L than only collecting
either the first- or fifth-liter sample
(Betanzo at al., 2021). In addition to data
from Michigan, the EPA is aware of
studies that have evaluated lead
sampling data collected from multiple
liters at the same site in cities including
Washington, DC, Flint, Michigan, and
Chicago, Illinois. The data compiled in
these studies similarly show variability
in which liter contains the highest lead
level. These data also suggest that

collecting two samples and using the
higher of the first- and fifth-liter lead
values at LSL sites captures lead
presence more effectively than
collecting only one sample (Masters et
al., 2021; Mishrra et al., 2021).

For the LCRI, the EPA proposed to
continue collecting only first-liter
samples at Tier 3 sites comprised of
sites with lead connectors and sites with
galvanized service lines and/or
galvanized premise plumbing that were
ever downstream of an LSL or
connector. The EPA proposed that the
first liter is more appropriate for
galvanized service lines because they
contribute lead primarily through the
release of lead particulate. Because the
mobilization of particulate lead can be
highly variable, depending upon
changes in pressure and flow volume,
velocity, and/or direction (Schock,
1990), particulate release is not captured
consistently in any individual sample.
The EPA proposed that the first liter is
also more appropriate for lead
connectors because detectable
contributions of lead from lead
connectors are most likely to occur as a
result of particulate lead that has
dislodged from the pipe and is caught
in premise plumbing, such as faucet
aerators (Deshommes et al., 2016; Lytle
et al., 2019). It is also difficult to
identify a single designated service line
sample volume that would capture
water that has stagnated in a lead
connector, which are short in length and
typically installed closer to the water
main. Additionally, water traveling from
the lead connector to the faucet will
undergo dispersion, resulting in lower
concentrations of lead at the tap. At the
time of proposal, the EPA acknowledged
that particulate lead is challenging to
predict and could occur in any sample
volume. However, the first liter has been
documented to capture the highest
fraction of particulate lead (Deshommes
et al., 2010). Therefore, to capture
particulate lead release from lead
connectors and from galvanized service
lines and/or galvanized premise
plumbing that were ever downstream of
an LSL or connector, the first liter
presents the highest likelihood of a
single sample capturing particulate lead.
b. Tiering of Sampling Sites

The EPA proposed three revisions to
the tiering criteria as promulgated under
the 2021 LCRR. The EPA proposed to
update the definition for Tier 1 and Tier
2 sites to include sites with premise
plumbing made of lead due to the high
potential of lead contributions
associated with premise plumbing made
of lead. By “premise plumbing made of
lead”, the proposal refers to premise

plumbing that consists of pure lead
pipes, rather than pipes made from
metal alloys that may contain lead
content. When sampled, systems would
follow the first-liter sampling protocol
at sites with lead premise plumbing,
unless the site is also served by an LSL,
which would require first- and fifth-liter
sampling. The EPA also proposed to
correct the Tier 3 description from the
2021 LCRR that inadvertently described
a galvanized site currently downstream
of an LSL as Tier 3 when it is a site
served by an LSL and would meet the
criteria of a Tier 1 or 2 site. The
proposal removes the term “‘currently”
from the Tier 3 provision to implement
this correction. While the EPA
described in the final 2021 LCRR
preamble the agency’s intention for
galvanized service lines to be included
in Tier 3, the 2021 LCRR Tier 3
provision includes only sites which
“contain galvanized lines,” which refers
to premise plumbing material and not
service lines. As such, the EPA also
proposed to clarify that sites served by
galvanized service lines or containing
galvanized premise plumbing that are
identified as ever being downstream of
an LSL or a lead connector in the past
are included in Tier 3.

The EPA also proposed several
revisions and additions for sites
included in Tier 3. In addition to
maintaining sites with galvanized
premise plumbing that are downstream
from a lead connector in Tier 3, the EPA
proposed to expand the sites included
in Tier 3 to also include any sites with
galvanized premise plumbing or served
by galvanized service lines that were
ever served by a lead connector in the
past. While the EPA was not aware of
information at the time of the proposed
LCRI regarding the national extent of
homes containing galvanized premise
plumbing that are downstream of a lead
source, the addition of galvanized
premise plumbing is consistent with the
inclusion of galvanized service lines
that were ever downstream of an LSL as
sites with a higher potential to
contribute lead to drinking water than
sites in Tiers 4 and 5. Like galvanized
service lines downstream of an LSL
discussed in section IV.E.1.a of this
preamble, galvanized premise plumbing
that is downstream of a lead source can
also adsorb and release lead primarily
through particulate release.

The EPA also proposed to include in
Tier 3 sites with any non-lead service
line material or non-lead premise
plumbing that are currently served by a
lead connector. With the proposed
revisions to inventory requirements to
include information on lead connectors,
some systems will have improved
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knowledge of sites with lead connectors.
The EPA proposed that sites with lead
connectors are not Tier 1 or 2, but Tier
3, based on the EPA’s priorities for the
proposed LCRI to identify sites through
sampling with the highest lead levels
and the difficulty in detecting lead
contributions for lead connectors, which
is similar to galvanized service lines
discussed in section IV.E.1.a of this
preamble. At the time of proposal, the
EPA cited Deshommes et al. (2016) and
Lytle et al. (2019) that show detectable
contributions of lead from lead
connectors are most likely to occur as a
result of particulate lead that has
dislodged from the pipe and is caught
in premise plumbing, such as faucet
aerators. The EPA recognized that, due
to the limited length of lead connectors,
the amount of lead contributed from
them is expected to be less than from
LSLs, which are typically much longer
in length, where all other aspects of the
pipes are equal. Under the proposal,
Tier 3 would include: (1) Sites served by
galvanized service lines that ever were
downstream of an LSL or lead
connector; (2) sites with galvanized
premise plumbing that ever were
downstream of an LSL or lead
connector; and (3) other sites currently
served by a lead connector (e.g., a site
served by a copper service line
downstream of lead connector.) The
EPA proposed to maintain the criteria
for Tier 4 and Tier 5.

c. Sample Site Selection

For LCRI, the EPA did not propose
any changes to the requirement for
systems to select replacement sampling
sites within a reasonable proximity. In
the proposed LCRI, as maintained from
the 2021 LCRR, systems must sample
from the same sites in consecutive tap
monitoring periods and, when unable to
do so, must select a replacement site
that meets the same tiering criteria and
is within reasonable proximity of the
original site.

The EPA also did not propose any
changes to the requirement for systems
to sample sites from the highest tier
available (Tier 1 is the highest and Tier
5 is the lowest), as well as the
requirement for systems to collect 100
percent of samples from available LSL
sites. The proposed LCRI specifies that
systems may choose alternate sampling
sites when they are not able to gain
access to a site.

d. Frequency and Quantity of Sampling

In LCRI, the EPA proposed revisions
to tap sampling frequency requirements
to conform with the proposed
elimination of the trigger level. The EPA
proposed to maintain six-month

monitoring as the standard monitoring
frequency, as well as the pathway to
triennial monitoring for any system that
does not exceed the PQL for two
consecutive monitoring periods. With
the proposed elimination of the trigger
level, the EPA proposed that small and
medium systems monitoring annually
would qualify for triennial monitoring if
they do not exceed the lead and copper
action levels for three consecutive years.
The EPA also proposed to maintain the
pathway to annual monitoring for any
system that does not exceed the action
level for two consecutive six-month tap
monitoring periods, at the lower
proposed action level of 0.010 mg/L.
Also, the EPA proposed to maintain the
nine-year reduced monitoring waiver.

The EPA did not propose any changes
to the minimum number of samples
required to be collected by systems. The
proposed rule maintained the
requirement for systems on annual
reduced monitoring to collect and
analyze the standard number of samples
for lead and a reduced number of
samples for copper.

e. Standard Monitoring

In LCRI, the EPA proposed that
systems with unknown sites in their
inventory at the compliance date would
be required to conduct standard six-
month monitoring in the first six-month
tap sampling period following the
compliance date. These systems would
be in addition to the 2021 LCRR
requirement, which was maintained in
the proposed LCRI, that any systems
with lead and/or GRR service lines in
their inventory at the compliance date
conduct standard monitoring beginning
with the first full six-month monitoring
period after the compliance date. The
proposed requirement to begin standard
monitoring following the compliance
date was accompanied by the proposed
requirement for systems to submit an
updated site sample plan to the State
prior to the first tap monitoring period,
as described in section IV.N of this
preamble. The EPA proposed that
systems with lead, GRR, and unknown
service lines sample under the standard
monitoring schedule to ensure that
systems with the highest potential for
lead, and which are most impacted by
the changes to sampling protocol, could
determine whether they are exceeding
the new action level as soon as
practicable to determine next steps such
as remediation activities through CCT or
public education to protect public
health. Systems required to conduct
standard monitoring in accordance with
this requirement would need to
complete two consecutive, six-month
tap monitoring periods before they

could qualify for a reduced monitoring
schedule.

f. 90th Percentile Value Calculation and
Inclusion of Additional Samples

The EPA proposed to maintain the
LCRR approach for calculating the 90th
percentile level when a system with
LSLs does not have enough sites in
Tiers 1 and 2 to meet the minimum
number of samples required.
Specifically, a system must use all
samples collected at Tier 1 and 2 sites
and only the highest results from
samples collected at Tier 3, 4, and 5
sites (in that order) to meet the
minimum number of samples. For
example, if a system is required to
collect 100 samples and the system
collects 80 samples at Tier 1 and 2 sites,
and 30 at Tier 3 sites, the system would
have to use the 80 samples from Tier 1
and 2 sites and only the 20 samples
with the highest lead concentration
from the Tier 3 sites. While the EPA was
not aware of situations where higher
concentrations in lower tiers are
expected, as discussed in the preamble
to the proposed LCRI (88 FR 84932,
USEPA, 2023a), the purpose of this
proposed requirement was to prevent
systems from collecting additional
samples from sites less likely to contain
lead (i.e., Tiers 3, 4, and 5) to reduce
their 90th percentile lead value.

The EPA proposed to clarify that
water systems seeking to reduce
monitoring frequency or cease specific
actions under the rule, including CCT
and public education-related
requirements, cannot do so with fewer
than the required minimum number of
samples. For example, a small or
medium system without CCT would be
allowed to propose stopping the CCT
steps using data showing the system is
at or below the lead action level for two
consecutive tap monitoring periods. As
described in the preamble to the
proposed LCRI, systems have been
advised in past EPA guidance to
calculate 90th percentile lead and/or
copper levels even when there are
insufficient samples (88 FR 84932,
USEPA 2004c, USEPA 2023a). Under
the proposed rule, the data showing the
system has a 90th percentile lead level
at or below the lead action level must
be calculated from a compliance data set
of at least the minimum number of
samples required. In other words, a
system with an insufficient number of
samples cannot use the results to reduce
treatment technique actions. The EPA
proposed this clarification to improve
implementation. In addition, the agency
is concerned that water systems may
purposefully fail to comply with the
minimum monitoring requirements in
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an attempt to reduce required
compliance actions through provisions
intended for systems with demonstrated
lower lead or copper levels.

The EPA proposed to exclude
additional samples collected as part of
required monitoring following full or
partial service line replacement from the
90th percentile calculation. The 2021
LCRR requires water systems to use
results of any additional monitoring
(e.g., consumer-requested samples) in
the 90th percentile calculation if the
samples meet the tiering and sample
protocol requirements. At the time of
the LCRI proposal, the EPA was
concerned that water systems may
include samples from follow-up
monitoring following full or partial
replacement that may not be known to
meet the correct sampling tier and may
not be reflective of corrosion control
performance.

The EPA proposed to maintain
flexibility for systems sampling at sites
in response to customer requests to use
alternative sample volumes and
stagnation times. The EPA proposed a
revision to require these samples to
include sample volumes representative
of both premise plumbing and the
service line when the customer is served
by a lead, GRR, or unknown service line
(see section IV.J of this preamble for
details on consumer-requested
sampling). The EPA also proposed to
maintain the requirement for these
additional samples to be included in the
90th percentile calculation only if the
sample meets the compliance site
tiering and sampling protocol, including
stagnation time, sample volume, and
whether the sample is collected within
the tap sampling period.

g. Wide-Mouth Bottles

The EPA proposed a revised
definition of wide-mouth bottles for tap
sampling to address uncertainty around
which diameter should be measured. In
the proposed LCRI, the EPA clarified the
definition for wide-mouth bottles to
specify it means bottles that are one liter
in volume with a mouth, the outer
diameter of which measures at least 55
mm wide (see section IV.0.3 of this
preamble).

h. Sample Invalidation

The EPA proposed that States have
the authority to invalidate samples not
collected in accordance with
§ 141.86(b)(1), including requirements
for minimum stagnation period, sample
volume, sample bottle characteristics,
sample collection location, and rules
regarding sampling instructions. The
EPA proposed that this authority is in
addition to the existing authority under

the 2000 LCR for States to invalidate
samples not collected in accordance
with the tiering criteria in § 141.86(a)(4).
The proposed revision would allow
States to invalidate samples based on
information regarding sample
collection. For example, the rule
specifies collection of samples at a
kitchen or bathroom sink cold-water
tap. If a sample was taken at a hose bib,
States could invalidate that sample
because it would not meet the sample
collection criteria.

i. Practical Quantitation Limit

The PQL is defined at 40 CFR 141.2
as the minimum concentration of an
analyte (substance) that can be
measured with a high degree of
confidence that the analyte is present at
or above that concentration. PQL is the
level established in a regulation to
identify the lowest reliable
concentration of an analyte laboratories
are able to measure.

For the proposed LCRI, the EPA
reconsidered the practical quantitation
limit used in the LCR to see if there was
evidence to support lowering it. The
lead practical quantitation limit is
currently set at 0.005 mg/L and is
incorporated into the National
Environmental Laboratory Accreditation
Conference (NELAC) Institute (The
NELAC Institute, 2021) accreditation
process. NELAC was established by the
EPA in 1995 to develop consensus
national standards for environmental
laboratory accreditation. These
established standards work to ensure
the quality of environmental data from
lab to lab. The EPA also received data,
during the development of the proposed
LCRI, from a company that conducts
proficiency testing and at that time, the
agency was not aware of data to support
proposing to lower the PQL (“Lead
Drinking Water Proficiency Testing Data
(2016—2022)” available in the LCRI
docket EPA-HQ-OW-2022-0801). The
EPA also noted that while the method
detection limit (MDL) of lead can be as
low as 0.0006 mg/L under certain EPA
approved methods (Diebler, 2013), the
PQL is set higher than the method
detection limit to account for analytical
variability, along with the EPA’s
standard practice of adding an
uncertainty factor of 5-10 (53 FR 31550,
USEPA, 1988). Thus, the EPA proposed
that the current practical quantification
limit of 0.005 mg/L is consistent with
published detection limits. Further, the
EPA was not aware of national-scale
data evaluating lead detection limits, or
on the number or percentage of labs
nationwide measuring lower levels. The
EPA was not aware of any additional
evidence to support lowering the

current lead PQL below 0.005 mg/L in
the proposed LCRI.

2. Summary of Comments and the EPA’s
Response

a. First- and Fifth-Liter Sampling

The EPA received many comments
supporting the proposed sampling
protocol, including the use of the higher
of the first- and fifth-liter sample in the
90th percentile calculation. These
commenters stated that the first- and
fifth-liter protocol better assesses
situations with a higher potential of lead
faced by consumers. Some commenters
expressed concern that the fifth-liter
sample does not adequately represent
CCT performance. Other commenters
asserted that the fifth-liter sample
should not be used for multi-family sites
because it is not possible to meet the
intent of sampling, including both
capturing water in contact with the
service line and meeting the six-hour
minimum stagnation time. Some that
supported the proposed protocol
requested that it be applied in
additional situations, such as at Tier 3
sites and at sites following service line
removal.

The EPA agrees with comments in
support of requiring systems to collect
the first- and fifth-liter samples at sites
served by LSLs. As discussed in the
proposed LCRI under section V.C.1, the
EPA evaluated implementation data
from Michigan’s revised LCR that shows
some first-liter samples collected at LSL
sites measure higher lead levels than
fifth-liter samples collected at the same
sites (Betanzo at al., 2021). The EPA
cited Masters et al. (2021) and Mishrra
et al. (2021) which also show results
where the first and fifth liters are more
effective than either sample alone at
indicating the presence of lead in
drinking water.

The EPA disagrees that the fifth-liter
sample should not be used for
compliance sampling. The EPA
acknowledged in the final LCRR
preamble that the fifth-liter sample may
not correspond to the sample volume
with the highest lead levels in all cases,
but selected it as a sample “more
representative of lead concentrations in
service lines than the first-liter sample”
and “most likely to contain the water
that remained stagnant within a
customer-owned portion LSL”’ (86 FR
4226, USEPA, 2021a). This remains true
for multi-family residences where the
LSL may reside at a location farther than
that captured by the fifth liter, but the
fifth liter, as compared to the first liter,
will capture water that has undergone
less dispersion since the LSL. For this
reason, the EPA does not agree that the
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fifth liter should not be used at multi-
family residences. The EPA also
disagrees that the fifth liter cannot be
used to assess CCT performance. Both
first- and fifth-liter samples seek to
identify situations with high lead levels,
specifically by selecting the water
volumes most likely to contain elevated
lead levels, that can be remedied by
adjustments to CCT and public
education outreach.

The EPA does not agree the first- and
fifth-liter sampling protocol should be
applied to Tier 3 sites. As previously
discussed in IV.E.1.a of this preamble,
the fifth liter does not help to assess
CCT performance in situations such as
galvanized service lines where
particulate lead is the most likely
contributor to lead in drinking water
and lead connectors where lead
components are situated far from the tap
and undergo dispersion prior to
reaching the tap. Specifically, in these
situations, a first-liter sample is more
appropriate to evaluate CCT as it will
capture water in contact with
particulate lead trapped in premise
plumbing.

The EPA also requested comment on
“the applicability of alternate sampling
protocols to assess CCT performance,
increase customer participation, and
other relevant factors.” Commenters
requested that only the fifth liter be
used to calculate the 90th percentile
since systems are not required to
remove premise plumbing features
containing lead. Similarly, commenters
cited concerns over the requirement to
leave aerators in place during sampling
because systems do not have to clean
aerators with trapped particulate. Other
commenters expressed support for only
using the first liter in 90th percentile
calculations, since the lead and copper
NPDWRs implemented to date have
only required systems to take first-liter
samples and thus, fifth-liter samples
would be a departure from tap sampling
used in the past to evaluate CCT
performance. The EPA interprets this
comment to indicate that the commenter
feels a long record of sampling under a
single protocol offers valuable
information when applying the data to
decisions regarding CCT. One
commenter requested the EPA further
study the potential of random daytime
sampling as a method that better
represents lead and copper exposure
and is easier to implement, since the
method does not require a set stagnation
period. Lastly, the EPA also received a
request to allow the use of updated lead-
sensing technology, such as a rapid
biosensor test that can evaluate the
presence of lead above 0.010 mg/L in

water, as part of a CCT evaluation
protocol.

The EPA disagrees with only
requiring systems to consider the fifth-
liter sample in calculating the 90th
percentile and also disagrees that
systems are not responsible for
controlling for lead in premise
plumbing through CCT, including lead
trapped in faucet aerators. While
systems are not required to remove lead
premise plumbing materials, the EPA
determined in the LCR that water
systems can affect lead levels at the tap
by adjusting the corrosivity of the water
delivered to consumer so it will not
leach lead from multiple sources of lead
in the distribution system, including
premise plumbing (see section IV.A of
this preamble for further discussion on
the EPA’s regulatory approach).
Additionally, as described in the
proposed LCRI in section V.C.1 (88 FR
84929, USEPA, 2023a), the first-liter
sample can capture higher levels of lead
from LSLs than the fifth-liter sample in
some conditions. Specifically, when
water chemistry results in the formation
of relatively fragile scales, maximum
lead values have been documented in
the first liter of sampling at some homes
in Flint, Michigan (Lytle et al., 2019),
Washington, DC (Clark et al., 2014),
Providence, Rhode Island (Clark et al.,
2014), and Chicago, Illinois (Masters et
al., 2021). The lead release captured in
the first liter is attributed primarily to
lead particles that can become detached,
such as from the LSL or from galvanized
pipes that are or were downstream of
lead pipes, and have accumulated in the
premise plumbing. Therefore, the EPA
finds that systems should continue to
sample the first liter, as required under
the 1991 LCR, in addition to the fifth
liter, as incorporated from the 2021
LCRR, to best identify situations where
CCT is operating insufficiently to
prevent lead in drinking water.

The EPA disagrees that past use of
first-liter sampling prevents the agency
from adopting a new protocol based on
new and updated information because
prior requirements, including tap
sampling protocols, do not limit the
agency'’s ability to update lead and
copper NPDWRs based on the best-
available scientific and technical
information and the learned experiences
of States and systems. The first- and
fifth-liter sampling protocol has been
implemented for several years at the
State-level in Michigan and is
accompanied by evidence
demonstrating that the protocol
proposed by the EPA is better able to
identify lead presence than the first- or
fifth-liter sample alone (Betanzo et al.,
2021). The EPA disagrees that the first-

and fifth-liter sampling protocol is less
effective for evaluating CCT than the
first-liter sampling protocol. The first-
and fifth-liter sampling protocol is
suitable for compliance testing because
it uses the same basis for evaluation of
CCT performance as was used for the
first-liter sampling protocol—that is,
whether lead is released as either
dissolved or particulate lead. The EPA
agrees that systems’ history of first-liter
sampling since the 1991 LCR will offer
systems valuable information about
their CCT performance and adds that
the fifth-liter samples will improve the
information available to make decisions
regarding CCT. Additionally, as
previously discussed in IV.E.1.a of this
section, the EPA finds that the fifth liter
can capture water in contact with the
service line in many, though not all,
sites. Further, the EPA disagrees that the
change is too difficult for systems and
States to implement. Without revisions
in the LCRI, a fifth-liter-only protocol is
in effect under the 2021 LCRR. The EPA
is adding the fifth-liter sample, which
many systems are currently preparing to
implement, to the existing first-liter
sample to improve the monitoring
technique for detection of lead at
drinking water taps when service line
sources of lead are known.

The EPA acknowledges that a
protocol with reduced stagnation time
can ease consumer sampling burdens.
However, no commenters submitted,
and the EPA does not find that there is,
sufficient information to select random
daytime sampling and other alternative
sampling technologies in lieu of the
current sampling protocol for the
assessment of CCT, especially for
sampling water in contact with the
service line. The first-liter and the first-
and fifth-liter sampling protocols in the
LCRI are required in combination with
tiering criteria that prioritize sites with
the highest potential exposure to lead
and copper to conduct targeted
assessments of systemwide CCT
performance. The agency does not agree
that these alternative sampling
methodologies have been shown to
provide equal or improved public health
protection as a compliance strategy
without further study.

Regarding comments requesting that
the EPA consider the use of rapid at
home testing for lead in drinking water
for regulatory compliance, the EPA does
not agree that there currently is a role
for rapid at-home lead-sensing
technology for assessment of the
effectiveness of CCT. Generally, at-home
lead-sensing technologies can be
characterized as qualitative because
they do not assess the contribution of
particulate lead. Qualitative, at-home
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tests are useful for assessing the
potential presence of lead in drinking
water but not for making quantitative
assessments; nor do they account for the
variability of lead levels as discussed in
section IV.A of this preamble.
b. Tiering of Sampling Sites

For the proposed LCRI, the EPA
requested comment on the sites
included in Tier 3 and whether all of
the proposed sites should be included
in Tier 3, if additional sites should be
included, or if some should be included
in a different, lower priority tier, such
as Tier 4. Specifically, comment on
whether sites served by galvanized
service lines or containing galvanized
premise plumbing that are identified as
ever being downstream of an LSL or
lead connector should be included in
the same tier as other sites with a
current lead connector (e.g., copper
service line downstream of a lead
connector). The EPA received comments
on the sites proposed to be prioritized
in Tier 3, including requests to move
sites with galvanized service lines
downstream of a previously removed
lead connector and sites with lead
connectors to a lower tier than sites
with lead solder, which were proposed
to be included in Tier 4. In support of
this recommended revision,
commenters described data showing
that lead levels at sites served by
galvanized service lines downstream of
previously removed lead connectors
were consistently lower than lead levels
at sites with lead solder. However, these
commenters did not provide the data
described to the EPA. The EPA also
received comments both in support of,
and stating concerns with, including
sites characterized by premise plumbing
in the tiering criteria. The latter
commenters articulated concerns over
whether systems would be required to
inspect plumbing within structures to
determine whether they contain
material that would place the structure
in a sampling tier, such as Tier 1 or 2
for sites with lead premise plumbing
and Tier 3 for sites with galvanized
premise plumbing. Some commenters
provided support for including lead
connectors in Tier 3 and agreed
connectors should be in lower tiers than
sites served by LSLs. Lastly, the EPA
received requests to simplify the tiering
structure, including suggestions to
remove premise plumbing
characteristics and a suggestion to
remove multi-family versus single-
family structure characteristics.
Commenters asserted that complicated
tiering is difficult to implement when
homeowners are the ones conducting
sampling.

The EPA agrees that galvanized
service lines downstream of a
previously removed lead connector are
likely to present a lower likelihood of
contributing to lead in drinking water
than sites with galvanized service lines
downstream of a previously removed
LSL (Tier 3) as well as sites with lead
solder (Tier 4). Lead connectors are
shorter in length than LSLs and the
length of LSL has been correlated with
the amount of lead released
(Deshommes 2016). Thus, a relatively
shorter upstream lead connector may
lead to less buildup of lead-containing
scale on downstream galvanized pipe
scale than an upstream LSL. For the
final LCRI, Tier 5 includes sites that are
representative of sites throughout the
distribution system. Where galvanized
service lines downstream of a
previously removed connector are
representative of sites throughout the
distribution system, they would be
sampled in Tier 5.

As proposed, the EPA placed sites
with lead connectors in Tier 3. The EPA
agrees with commenters that sites with
lead connectors should be tiered below
sites with LSLs in Tiers 1 and 2. The
EPA also emphasizes that sites with
minor variations in the likelihood of
lead contributions do not need to be
prioritized into separate tiers since
further divisions within tiers would
result in smaller pools of sites that are
likely to be insufficient to equal or
exceed the minimum required number
of samples. All samples included in the
90th percentile calculation are given
equal weight in the 90th percentile
calculation, including samples from
different tiers and samples with
different probability of lead contribution
within the same tier. The equal weight
given in the 90th percentile calculation
means that even if sites are prioritized
differently for sample collection, once
they are sampled and if used in the
calculation of the 90th percentile, each
site contributes equally in the
calculation. Sites such as those grouped
under Tier 3, each of which may have
slightly higher or lower likelihood of
contributing lead to drinking water, will
all be included in the 90th percentile
calculation. Therefore, while the types
of sites included in Tier 3 may have
slight differences in the likelihood of
contributing lead, in many cases,
systems will likely need to sample at
multiple types of Tier 3 sites to meet
their minimum required number of sites
and consider those samples equally for
compliance purposes.

As previously stated, the EPA
disagrees that systems should not be
required to sample for lead in drinking
water when the lead sources are in

premise plumbing. Premise plumbing,
like service lines, is impacted by the
corrosivity of the tap water. Thus,
preventing the leaching of lead and
copper from premise plumbing as a
result of water corrosivity is under the
control of water systems. The purpose of
sampling at sites with premise
plumbing known to contain lead is to
alert the system to potential corrosion
control issues leading to elevated lead
in such sites. Commenters opposed to
including premise plumbing in site
tiering may be incorrectly characterizing
the requirement to identify premise
plumbing materials in their service line
inventory. The LCRI does not require
water systems to conduct material
inventories for premise plumbing as
required for service lines (§ 141.84(a));
however, the LCRI does require that
sites with lead premise plumbing and
galvanized premise plumbing material
ever having been downstream of a LSL
be included as part of site sample
collection if known to the water system.
Systems should include sites with lead
premise plumbing as Tier 1 or 2 and
galvanized premise plumbing ever
having been downstream of a LSL as
Tier 3 when they are aware of the
material composition; however, again,
the LCRI does not require systems to
proactively identify or inventory where
lead premise plumbing exists for
purposes of meeting the tiering
requirements. Systems may encounter
premise plumbing in the course of
normal operations including through
service line identification and
replacement that would provide
information to inform tier site selection.

The EPA disagrees with commenter
suggestions to remove premise
plumbing from sample tiering, for
reasons described above, and with
suggestions to combine single-family
and multi-family structures. The 2021
LCRR maintained the tiering structure
established in the LCR for prioritized,
targeted monitoring of sites with a
higher potential for lead contribution to
drinking water, with the highest priority
tiers (Tiers 1 and 2) comprised of sites
with LSLs representing the sites with
the highest potential to contribute lead.
Tier 1 sites include single-family
structures served by LSLs and Tier 2
sites include multi-family residences
served by LSLs. The Tier 2 sites serve
to distinguish multi-family structures
with lead as sites with a higher potential
to contribute lead to drinking water than
Tier 3 sites, which are sites that are
served by a lead connector or sites
served by a galvanized service line or
containing galvanized premise
plumbing that are identified as ever
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having been downstream of a lead
service line. In addition, the EPA did
not include multi-family structures in
Tier 1 because they have more complex
plumbing layouts compared to single-
family structures in Tier 1. While the
fifth-liter sample increases the chance of
detecting water that has been sitting in
contact with an LSL, generally, it is
more difficult to detect corrosion
control issues in multi-family structures
as compared to single-family structures.

c. Sample Site Selection

The EPA received comments
regarding the selection of replacement
sites from the sampling pool when
previously sampled sites are no longer
accessible, and the timing under which
systems can sample at replacement
sites, including sites that are in a lower
tier. Specifically, as mandatory service
line replacement is underway,
commenters expressed concern over
identifying replacement sites as the
number of sites in Tiers 1 and 2
diminish. Commenters expressed
concern that the requirement for
systems to sample at 100 percent of LSL
sites under § 141.86(a)(3) could make
them repeatedly return to homes with
LSLs that have refused or declined to
respond to requests for sampling.
Commenters requested the EPA better
describe how and when sites can be
considered unavailable. Another
comment suggested that systems should
be required to maintain records on
customer refusals for tap sampling for
customers with Tier 1 sites.
Commenters noted this recordkeeping
would help States ensure that no Tier 1
sites are missed by systems.
Commenters also expressed concern
over the requirement for systems to
replace unavailable sampling sites with
locations in a reasonable proximity.
These commenters stated it could be
difficult for systems to interpret the
meaning of “reasonable proximity.”

The EPA agrees that systems should
be able to consider sites unavailable
when customers refuse to participate in
tap sampling, recognizing the tap
sampling sites are within structures
such as homes, and that this would
constitute a lack of access by the system
to conduct tap sampling at that site (see
section IV.A of this preamble for details
on control). As such, the EPA added a
provision to the final LCRI at
§ 141.86(a)(4) to allow systems to
consider sites unavailable for tap
sampling after a customer refuses to
participate or a customer does not
respond after two outreach attempts.

In addition, the EPA agrees in part
with requests to add system reporting
requirements to help States review

when customer refusals lead to a lack of
access for tap sampling and systems
sample at replacement sites. To assist
State tracking of system activities
related to selection of replacement sites,
the EPA added a requirement to the
final LCRI at § 141.90(a)(2)(viii) for
systems to report the number of
customer refusals to participate in tap
sampling during each tap sampling
period. This requirement is in addition
to existing reporting requirements under
§141.90(a)(2)(v) for systems to provide
an explanation for any site sampled for
compliance monitoring that was not
sampled in the previous tap monitoring
eriod.

The EPA also agrees that the 2021
LCRR requirement to identify
replacement sites within a reasonable
proximity as this could be challenging
to interpret and is no longer needed
with the LCRI requirement of mandatory
service line replacement. Therefore, the
EPA removed this requirement in the
final LCRI.

The EPA requested comment on
“whether State authority to specify
sampling locations when a system is
conducting reduced monitoring should
apply regardless of the number of taps
meeting sample site criteria.”
Commenters expressed that States may
not have the appropriate information to
specify locations, or if they have that
knowledge, they may not have the
resources or capacity to do so. Others
expressed that States will likely not
exercise their authority to specify
locations, but the authority may come in
use from time to time.

The EPA disagrees that States do not
have the information necessary to
specify accurately tiered locations since
systems are required to report their
inventory of service line material to the
State under § 141.90(e). States have
access to information provided by
systems, submitted via both site sample
plans and service line material
inventories, and are able to review
them, as needed, to determine if the
selected sampling pool should be
modified to prioritize sampling at sites
with a higher potential for lead
contribution. State review of sampling
locations can be helpful to assess
system-specific situations where the
selection of sites, even when the
selection meets rule requirements,
underestimates the potential for lead in
the systems drinking water (Stratton, et
al., 2023). The final LCRI maintains the
authority for States to require
modifications to site sample plans, but
does not require that States review and
approve them. The option to review site
sample plans enables States to prioritize
resources for the systems most in need

of oversight. The EPA encourages States
to review site sample plans to provide
feedback to systems to ensure that their
sampling approach meets the
requirements under the LCRI, instead of
waiting until sample results are
submitted to the State to alert systems
to issues in the sampling approach that
could result in the need to resample,
such as due to incorrect tiering.

The EPA also received a comment
requesting clarification on whether sites
with installed point-of-use treatment
can be sampled for lead and copper
when the point-of-use device is
bypassed. Installed point-of-use devices
are those attached to premise plumbing
and deliver treated water through a tap.
While point-of-use devices can be
bypassed, such that samples can be
collected through premise