CITY OF FRAMINGHAM
CAPITAL PROJECT/EQUIPMENT REQUEST - FY2024-2033 CIP

DEPARTMENT. | Z Water Enterprise DEPARTMENT PRIORITY: |6

(1) PROJECTNAME: |Consolidated Vehicle/Equipment - Water FY24
PROJECT STATUS: |Existing in Edmunds

(2) PROJECT DESCRIPTION AND JUSTIFICATION: (3) PURPOSE OF PROJECT:
Vehicle and equipment per Public Work’s vehicle
management and replacement schedule. The Replace existing infrastructure

procurement and upkeep of equipment is a
significant factor in providing cost-effective and
reliable service for systems operation, mainte-

Replace existing capital asset
Replace existing vehicle

nance, repair, rehabilitation and replacements. All X Replace equipment
vehicles and equipment are managed through the New infrastructure
Fleet Department and included within a replace- New capital asset

ment schedule according to specific criteria, .
such as age, mileage, and major repairs needed New vehicle
for continued reliable service. Industry and New equipment
Framingham DPW experience indicates that above
those thresholds maintenance increases substan-
tially to assure service reliability, as do major
repairs, none of which provide a return on invest-
ment, and they are not sustainable with the current
DPW facility and staffing. In addition to daily
service for the various Divisions, nearly all vehi-
cles and equipment are used for the Department’s
snow and ice management program which is
particularly destructive to vehicles.

PROJECT ADDITIONS/CHANGES JUSTIFICATION: Strategic/Comprehensive/Master plan

(4) BUDGET REQUEST BY YEAR:

FY 24 FY 25 FY 26 FY 27 FY 28 FY 29-33

a. |Land Acquisition

b. |Planning / Feasibility

c. |Design

d. |Construction

e. |Equipment/Vehicles 1,070,000/ 550,000/ 445,000/ 445,000/ 225,000

f. |Contingency

g. |Other

TOTAL 1,070,000 550,000, 445,000/ 445,000/ 225,000 -
(5) PRIORITY:
a. health and safety safety concern, hazardous condition, agency compliance, non-functional, etc
b. level service maintains City desired level of service
maintenance

C. economic development |adds to the City’'s economic vibrancy

d. service improvement new or improved service to meet demand
(6) EFFECTS ON ANNUAL OPERATING BUDGET:

FY 24 FY 25 FY 26 FY 27 FY 28 FY29 YEARS
29-33
Personnel
Operating
(7) PROPOSED FUNDING SOURCE(S): (10) PROJECT OR EQUIPMENT LOCATION:
1) Retained Earnings
2) Bond (11) ASSET TYPE:
3)



(7a) POTENTIAL GRANT FUNDING SOURCE IF APPLICABLE: (List source and matching requirements)

(8) PROJECT LEAD NAME & CONTACT INFO: (ADDITIONAL PROJECT INFO AS NEEDED)

'Robert A. Lewis

(9) FINANCE DEPARTMENT NOTES:




Public Works - Proposed FY2024 Vehicle & Equipment Capital Requests

GENERAL FUND
Priority | Unit # Division Assignment Year Make Description Life (Yrs) Replacement Replacement
Due Amount
1 517 |Sanitation 2015 PETERBILT 72,000 GVW C & C W/SIDE LOADER PACKER & PLOW 8 2023 $410,000.00
2 230 Lighting & Signals 1995 IHC 40' AERIAL LIFT W/SERVICE BODY 15 2010 $320,000.00
3 501 |Sanitation 2012 FORD F150-7,700 GVW 4WD P/U TRK 10 2022 $55,000.00
4 409 [Highway 2008 FORD F550-15,000 GVW 4 WD C&C W/RACK BODY&PLOW 15 2023 $75,000.00
5 410 [Highway 2012 FORD F550-15,000 GVW 4WD C&C W/DUMP BODY&PLOW 12 2024 $75,000.00
6 418 [Highway 2012 FORD F350-11,000 GVW 4 WD C&C W/UTL BODY & PLOW 12 2024 $75,000.00
7 810 [Admin. 2010 FORD TAURUS (PROPOSED - FORD EXPLORER HYBRID) 12 2022 $50,000.00
8 467 |S & | Sidewalk 2006 HOLDER SIDEWALK TRACTOR - WHEELED 15 2021 $180,000.00
9 301 |Fleet 2006 FORD 15,000 GVW 4 WD C&C W/UTILITY BODY 15 2021 $140,000.00
10 496 |Highway / Specialty Equip 1989 INGERSOL PORTABLE AIR COMPRESSOR 20 2009 $30,000.00
11 429 |Snow & Ice 2001 VOLVO ACL-65,000 GVW C&C W/SANDER&PLOW 20 2021 $250,000.00
12 48 Highway 2011 FORD F150-7,700 GVW 4WD P/U TRK 12 2023 $55,000.00
13 520 |Sanitation 1999 VOLVO 68,000 GVW C & C W/ROLLOFF FRAME 15 2014 $225,000.00
General Fund Total $1,940,000.00
SEWER ENTERPRISE FUND
- . . REPLACE
Priority | UNIT # Division Assignment YEAR CURRENT DESCRIPTION LIFE YRS DUE 2024
1 71 Sewer 2012 FORD F150-7,700 GVW 4WD PICKUP TRK 10 2022 $55,000.00
2 704  |Sewer 2008 FORD F350-11,000 GVW 4WD C&C UTL BODY W/PLOW 10 2018 $75,000.00
3 725 |Sewer 2008 FORD F350-11,000 GVW 4 WD C&C UTL BODY & PLOW 10 2018 $75,000.00
4 72 Sewer 2012 FORD F350-11,000 GVW 4WD C&C UTL BODY W/PLOW 10 2022 $75,000.00
5 797 |Sewer / Sm. Specialty 2003 CAT AC GENERATOR 20 2023 $150,000.00
6 795 |Sewer / Sm. Specialty 2003 GODWIN 6" GODWIN PUMP 20 2023 $60,000.00
Sewer Enterprise Fund Total $490,000.00
WATER ENTERPRISE FUND
. . . REPLACE
Priority | UNIT # Division Assignment YEAR CURRENT DESCRIPTION LIFE YRS DUE 2024
1 601 |Water 2012 FORD 11,000 GVW 4 WD C&C W/SERVICE BODY & PLOW 10 2022 $75,000.00
2 608 Water 2012 FORD 15,000 GVW 4 WD C&C W/GATE TURNER 10 2022 $250,000.00
3 617 |Water 2012 FORD 11,000 GVW 4 WD C&C W/SERVICE BODY & PLOW 10 2022 $75,000.00
4 619 Water 2012 FORD 11,000 GVW 4 WD C&C W/SERVICE BODY & PLOW 10 2022 $75,000.00
5 634 |Water 2005 MACK 72,000 GVW C & C W/ DUMP BODY W/PLOW 15 2020 $250,000.00
6 644 Water 2011 FREIGHTLINER [35,000 GVW C & C W/CONSTRUCTION BODY 10 2021 $220,000.00
7 695 |Witr. Sm. Specialty 2003 MGS 6" GODWIN PUMP 20 2023 $100,000.00
8 688 [Wtr. Sm. Specialty 2004 MAGNUM LIGHT TOWER 20 2024 $25,000.00

DPW 10/14/2022

Water Enterprise Fund Total

$1,070,000.00




CITY OF FRAMINGHAM

DEPARTMENT OF PUBLIC WORKS | ADMINISTRATION

DPW ADMINISTRATION & ENGINEERING BUILDING 508-532-5600
110 Western Avenue dpwgeneral@framinghamma.gov
Framingham, MA 01702 www.framinghamma.gov

MEMORANDUM
DATE: October 15, 2022
TO: Louise Miller, Chief Financial Officer
FROM: Robert Lewis, Director of Public Works

RE: FY24 Capital Vehicle Request Pricing Information

This memo is to summarize the process for which Public Works utilizes when determining the
costs to use for the FY24 Capital Budget request for the General Fund, along with the Water, and
Wastewater Enterprise Funds consolidated vehicle requests.

Given the nature of the business market, supply chain issues and the like, we are unable to obtain
guotes in the Fall of 2022 and get an exact cost for new vehicles intended to be purchased after
July 2023. To determine what price to use for capital budget planning, we first start with the
known cost in today’s dollars. This may be from a recent vehicle purchase that was ordered in
our currently approved vehicle budget or, in the case of a specialized piece of equipment, we
were able to get a quote for what that vehicle would cost today.

Once we have the cost of the vehicle being replaced in today’s dollars, we then add a percentage
increase based on what the market trends have shown these vehicles increase in price over the
course of a year. Regarding the FY24 budget submission, we utilized a 10% markup from today’s
costs.

If you have any questions or require any additional information please do not hesitate to let me
know.

Cc: Michael Tusino | COO
Bill Sedewitz | Chief Engineer
Jeff Rousseau | Director of Fleet and Facilities



CITY OF FRAMINGHAM
CAPITAL PROJECT/EQUIPMENT REQUEST - FY2024-2033 CIP

DEPARTMENT. | Z Water Enterprise DEPARTMENT PRIORITY: |12

(1) PROJECT NAME: |Edgell Road Water Main improvements - south of
Belknap - Construction FY24

PROJECT STATUS: |Existing in Edmunds

(20 PROJECT DESCRIPTION AND JUSTIFICATION: (3) PURPOSE OF PROJECT:
The water main between the Sudbury River Tennis
Club and the I1-90 overpass is over 100 years old X Replace existing infrastructure
(1917 mstallatlon) and in need of improvement X Replace existing capital asset
and, with larger diameter, increased capacity. o X
This work would be done at the same time as Replace existing vehicle
the installation of the replacement gravity sewer Replace equipment
and abandonment of the sewer force main, since New infrastructure
the work would be in the same part of the Edgell N ;
. i ew capital asset
Road Corridor. Replacement of this old water New veEicIe

main at the same time as the installation of the )
new gravity sewer and abandonment of the force New equipment
main provides an opportunity to minimize costs.
Furthermore, this work is an excellent candidate
for utilizing in-house and preselected construction
services, an approach that has proven to save the
City costs.

PROJECT ADDITIONS/CHANGES JUSTIFICATION: Strategic/Comprehensive/Master plan

(4) BUDGET REQUEST BY YEAR:

FY 24 FY 25 FY 26 FY 27 FY 28 FY 29-33

a. |Land Acquisition

b. |Planning / Feasibility

c. |Design

d. |Construction 835,000

e. |Equipment/Vehicles

f. |Contingency

g. |Other

TOTAL 835,000 = - - - -

(5) PRIORITY:

a. health and safety safety concern, hazardous condition, agency compliance, non-functional, etc

b. level service maintains City desired level of service

maintenance

c. economic development |adds to the City’s economic vibrancy

d. service improvement new or improved service to meet demand
(6) EFFECTS ON ANNUAL OPERATING BUDGET:

FY 24 FY 25 FY 26 FY 27 FY 28 FY29 YEARS
29-33
Personnel 20,000
Operating
(7) PROPOSED FUNDING SOURCE(S): (10) PROJECT OR EQUIPMENT LOCATION:
1) Bond Edgell Road between Central Street and
1-90 overpass
2) (11) ASSET TYPE:
3)

(7a) POTENTIAL GRANT FUNDING SOURCE IF APPLICABLE: (List source and matching requirements)

(8) PROJECT LEAD NAME & CONTACT INFO: (ADDITIONAL PROJECT INFO AS NEEDED)

1



'Robert A. Lewis

©)

FINANCE DEPARTMENT NOTES:




Edgell Road South of I-90 Overpass
Force Main Abandonment, Sewer Replacement, and Water Main improvements

R\ \> )\Iew termin® for force
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main
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Replage gravity sewer / '~ Project Area 7}*'.
with*few 15” PVC pipe 3 .<;,
6‘% %
& i
Replace 8” cast iron - %, :
(1917) water main with
" 8™ductile iron pipe

Replacing the last 10” asbestos-cement segment of the force main (1955) and installing
new, larger diameter gravity sewer will increase reliability and help protect downstream
sewers from odor and corrosion. Upgrading the 8” cast iron water main (1917) in the
same corridor will improve reliability and minimize potential for failure.



CITY OF FRAMINGHAM

DEPARTMENT OF PUBLIC WORKS | OPERATIONS

OPERATIONS CENTER 508-532-6050
100 Western Avenue water @ framinghamma.gov
Framingham, MA 01702 www.framinghamma.gov

MEMORANDUM
DATE: October 12,2022

TO: William Sedewitz
Chief Engineer

FROM: Stephen J. Leone
Director, Water & Wastewater

RE: Preselected Utility Contractor Water Main Improvements - Cost Estimates

Cost estimates for projects using the City’s preselected utility contractor are developed by taking into
consideration multiple factors. The first is utilizing the unit price contract for the Water and
Wastewater preselected utility contractor, PW-482. Previous projects utilizing the preselected utility
contractor are looked at and an average cost per linear foot of $381/LF was developed for FY2024
using the total cost of those projects and the quantity of pipe that was installed. Specifics of each
new project are then compared to determine the relative complexity of the project, and a price per
linear foot for each individual project is estimated. For FY2024, Second Street will require a more
complex bypass system and both Mt. Wayte Avenue and Second Street require significant traffic
management, and some night work — which often exceeds the 8-hour work day, after which labor
rates increase, so the prices per linear foot for Second Street and Mt. Wayte Avenue were estimated
above the average price per linear foot.

The next factor that is taken into consideration is the materials costs. This is done by estimating the
quantity of materials and the unit costs, utilizing contracts PW-474 and PW-475 for pipe and fittings.
PW-464 contract prices are utilized for stone, sand, and gravel and PW-430 is utilized for asphalt
prices. Once a cost for materials is developed, and the amount of wark is projected, the price per
linear foot estimated from PW-482 is evaluated to ensure the estimate is sufficient to cover the cost
of materials and contractor combined. This is done as a check and balance for the price per linear
foot.

An cost for inflation of approximately 10 percent is also added to the total cost. This is to account for
the materials contracts going out to re-bid prior to the project start dates and unit prices being
expected to increase. Also, the price per linear foot calculations are based on the previous contract
with the preselected utility contractor (PW-415), and unit prices have increase in the new contract
(PW-482). Contract PW-415 is expiring and the new contract PW-482 will be utilized for FY2024
projects.



A contingency of 20% is also added to the total cost. This is to account for any unknowns and
unexpected situations that come up during any construction project.

Similar capital appropriation requests that were estimated this way were the Flagg Drive Water Main
Improvements and the Cedar Street Area Water Main Improvements. Flagg Drive was completed
successfully on time and on budget, and materials have been ordered for the Cedar Street project,
which will kick off in the 2023 construction season.

This approach to completing water and wastewater utility projects saves the City on engineering and
consulting costs by eliminating the need for a design as well as construction oversight. This approach
is appropriate for straightforward installation and replacement projects, where designs to address
capacity issues or major changes and realignment of utilities is not necessary. The only engineering
services required are drafting as-built drawings and tie cards for records; a minimal cost.
Construction oversite is performed by the department’s Construction Coordinator, who is competent
at running a utility construction crew and is familiar with Framingham Construction Standards —
holding the contractor to work efficiently and effectively to Framingham’s standards.

Projects using the preselected utility contractor have also proven to cost less per linear foot than
traditional bid projects. This approach allows the work to be performed on a schedule that is
advantageous to the City and often allows utility work to be performed quickly in advance of other
roadway improvement projects. The work can be completed on an accelerated schedule compared
to traditional design, bid, build projects.

Sincerely,

NALY A,

Stephen J. Leone

cc: Robert Sheldon, Director of Capital Projects

Alex MacKenzie, Assistant Director of Water & Wastewater
Stephanie Tarves, Senior Water & Wastewater Engineer



CITY OF FRAMINGHAM
CAPITAL PROJECT/EQUIPMENT REQUEST - FY2024-2033 CIP

DEPARTMENT. | Z Water Enterprise DEPARTMENT PRIORITY: |5

(1) PROJECTNAME: |Elm St PS & Water Mains - Design FY24
PROJECT STATUS: |NEW Project This Year

(20 PROJECT DESCRIPTION AND JUSTIFICATION: (3) PURPOSE OF PROJECT:
This project will rehabilitate the existing 5.4 MGD

pump station. The existing station, which draws X Replace existing infrastructure
_water from the MWRA system and discharges X Replace existing capital asset
it to the City, does not provide necessary redun- . .
dancy and is in need of electrical and mechanical Replace existing vehicle
upgrades. The controls, including electrical system Replace equipment
and motor control center (MCC), were installed New infrastructure

in the 1960s. The existing backup engine-driven ;
pump no longer functions and the existing MCC New cap.ltal asset
now no longer meets electrical codes and pres- New vehicle
ents substantial safety hazards to City personnel. New equipment
Replacement parts are no longer available, making
maintenance challenging. Although one of the
electrically-driven pumps was replaced in the
1990s, the other is original and in need of replace-
ment. One of the operating pumps can no longer
be connected to the MCC without compromising
service to the entire station and now only oper-
ates using a standby generator, which requires
full-time staffing during operation for monitoring.
The heating and ventilation system for the building
is old and also in need of upgrade. This project
include the investigation and design into consol-
idating two domestic water mains into one and
replacing the water transmission main from the
Elm St pump station. The limits of this project is
Central St to Pinewood Dr. It would also include a
short section of Chestnut St as well as an ease-
ment from Elm St to Edwards St. There are three
water mains on EIm St from the intersection of
Central St to Pinewood Dr. Two are domestic and
one is a transmission main. The two domestic
mains are redundant and from 1920 and 1940. One
is 6" and is undersized. Old valves and not a clear
picture of the exact layout of the mains makes for
difficult isolation during emergencies in this area.
There have been multiple water main breaks on
these domestic mains in recent years. Low fire
flow was also discovered on these mains during
the unidirectional flushing program. A 6" water
main from 1909 would also be replaced through an
easement from EIm St to Edwards Rd resulting in
improved water quality and fire flow in that neigh-
borhood. A 6” water main from 1907 would also be
replaced on Chestnut St from Elm St to Edwards
St resulting in the same benefits for the neigh-
borhood. The 20” transmission main from 1964,
which carries water from the EIm St pump station
to the Indian Head Tanks, would be replaced in this
stretch of road. This work would be in conjunction
with the anticipated replacement and upgrades of
the EIm St pumping station which is anticipated
for funding of design in FY24 also. One major
construction obstacle is crossing the MWRA's
Hultman aqueduct.



PROJECT ADDITIONS/CHANGES JUSTIFICATION: | X |Strategic/Comprehensive/Master plan |

Moved from FY2025 given condition of pump
station and proposed intersection construction
project. |
(4) BUDGET REQUEST BY YEAR:
FY 24 FY 25 FY 26 FY 27 FY 28 FY 29-33
a. |Land Acquisition
b. |Planning / Feasibility
c. Design 475,000
d. |Construction
e. |Equipment/Vehicles
f. |Contingency
g. |Other
TOTAL 475,000 - - - - -
(5) PRIORITY:
a. health and safety safety concern, hazardous condition, agency compliance, non-functional, etc
b. level service maintains City desired level of service
maintenance
C. economic development |adds to the City’s economic vibrancy
d. service improvement new or improved service to meet demand
(6) EFFECTS ON ANNUAL OPERATING BUDGET:
FY 24 FY 25 FY 26 FY 27 FY 28 FY29 YEARS
29-33
Personnel
Operating
(7) PROPOSED FUNDING SOURCE(S): (10) PROJECT OR EQUIPMENT LOCATION:
1) Bond 'Elm Street |
2) (11) ASSET TYPE:
3) | |

(7a) POTENTIAL GRANT FUNDING SOURCE IF APPLICABLE: (List source and matching requirements)

(8) PROJECT LEAD NAME & CONTACT INFO: (ADDITIONAL PROJECT INFO AS NEEDED)
'Robert A. Lewis |

(9) FINANCE DEPARTMENT NOTES:
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TECHNICAL MEMORANDUM

TO: Stefanie Tarves, PE, Senior Water and Wastewater Engineer, City of Framingham, MA
CC: Michael Dunham, Electrician, City of Framingham, MA

PREPARED BY: David Brown, Electrical Engineer, Woodard & Curran

REVIEWED BY: George Weber, PE, Technical Manager, Woodard & Curran

DATE: June 8, 2021
RE: Elm Street Water Pumping Station — Electrical System Evaluation
Introduction:

On May 14t Woodard and Curran (W&C) evaluated the electrical power distribution system at the Elm Street water
pumping station at the request of the City of Framingham. W&C walked the site with the Framingham team to discuss
site conditions and pump station operations.

On June 2, W&C performed a second site investigation with the Framingham team and Eversource utility
representatives. Eversource evaluated the existing utility condition and discussed options for updating the service
with the team.

W&C observed the following regarding this pump station.

Existing Conditions:

- A 480V three-phase service feeds the building overhead from a pole-mounted transformer on the property.

- The existing Motor Control Center (MCC) is antiquated, reaching its end of life, and replacement parts are
not available for servicing.

o The MCC contains motor starters for starting two pumps, and a low voltage transformer that feeds
two 120/240-volt main lug only lighting panelboards.

- Two suction lift electric pumps (50 HP and 100 HP) appear to be in good condition, but detailed evaluation
of the pumps were not in the scope of this task.

- W&C could not determine the condition of the conduit and wiring infrastructure as all wiring and conduit was
either concealed or buried.

Recommendations:
From the information gathered, W&C recommends the following changes for the EIm Street Pump station:

- Anew 3-phase 480V grounded service and new pole-mounted transformer.

- Replacement of existing MCC with a new 400 ampere main distribution panel, low voltage transformer,
120/240-volt panelboard for lighting and general use, variable frequency drives (VFDs) for motor operation,
VFD control conductors, conduits, and power conductors.

- New interior and exterior LED building lighting.

City of Framingham 0227592.28 1 Woodard & Curran, Inc.
Elm Pump Station Electrical Upgrade Memo June, 2021
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Opinion of Probable Cost:

W&C assessed the pump station and has determined a probable cost for design, construction administration, and
construction. The cost listed below in Table 1 does not include any costs that may be charged by Eversource Utility.
A more precise project estimate can be prepared by soliciting quotes from electrical contractors and refining the
design and construction admin costs.

Table 1:  Probable Construction Cost Estimate
Description: Construction Cost:
Underground Construction: $33,231
Service Grounding: $26,165
Power Conduit and Conductors: $28,165
Pump Station Interior Control Conduit and Conductors: $11,151
Electrical Equipment: $85,280
Total Cost $183,992

Table 2:  Probable Detail Design and Construction Administration Cost Estimate
Description: Design Cost:
Detail Design: $16,423
Construction Administration: $8,196
Total Design and Construction administration Cost: $24,619

A

y
y -
WOODARD COMMITMENT & INTEGRITY
&CURRAN  DRIVE RESULTS
City of Framingham 0227592.28 2 Woodard & Curran, Inc.

Elm Pump Station Electrical Upgrade Memo June, 2021



Upgrading the Elm Street Water Pump Station is critical to maintaining a
continuous reliable supply of water to the City.
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The Elm Street Water Pump Station pumps water from the MWRA’s Hultman Aqueduct and MetroWest Tunnel into the
City’s distribution system and Indian Head Water Storage Tanks.



Elm Street Water Pump Station Upgrades will improve reliability, bring
systems up to code, and extend the life of the structure itself.

Older
electrically-
driven
pump must
be run off
standby
power;
cannot run
on station’s
power

Diesel-driven
pump no
longer
functioning

Old, hazardous wiring not
meeting code
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Elm Street Water Pump Station — FY24 Capital Project Submission

Poor structure condition

Aged hazardous wiring

Failed emergency backup pump



CITY OF FRAMINGHAM

CAPITAL PROJECT/EQUIPMENT REQUEST - FY2024-2033 CIP

DEPARTMENT. |Z Water Enterprise

DEPARTMENT PRIORITY: (4

(1) PROJECTNAME: |Fire Flow Restoration and Improvement Program - FY24

PROJECT STATUS: |Existing in Edmunds

(2) PROJECT DESCRIPTION AND JUSTIFICATION:

Elimination of significant pressure and flow restric-
tions in the water distribution system is needed to
ensure the Fire Department can provide adequate
fire protection to properties throughout the City,
and to improve pressure and volume for domestic
water service to ratepayers. This appropriation
will provide funds for the design and replacement
of water mains and appurtenances at locations in
the water system identified as having restricted
volume and pressure. The work includes replace-
ment of insufficiently performing water mains
by in-house staff and the City’s on-call utility
contractor. The FY2024 appropriation will continue
to fund the Fire Flow Restoration and Improvement
Plan previously funded by the Annual Various
Water Improvements. FY24 improvements will
include replacement of water mains and appurte-
nances, as needed, on Hollis Court, Waushakum
Boulevard, Draper Road, Guild Road, Berry Street,
and Brackett Road.

PROJECT ADDITIONS/CHANGES JUSTIFICATION:

Seeking increased funding level given backlog of
low fire flow locations.

(4) BUDGET REQUEST BY YEAR:
FY 24 FY 25
a. |Land Acquisition
b. |Planning / Feasibility
c. |Design
d. |Construction 1,000,000
e. |Equipment/Vehicles
f. |Contingency
g. |Other

TOTAL 1,000,000 -/1,000,000

(5) PRIORITY:
a. health and safety

b. level service
maintenance

(3) PURPOSE OF PROJECT:

Replace existing infrastructure
Replace existing capital asset
Replace existing vehicle
Replace equipment

New infrastructure

New capital asset

New vehicle

New equipment

Strategic/Comprehensive/Master plan

FY 27 FY 28 FY 29-33

1,000,000

-| 1,000,000 =

safety concern, hazardous condition, agency compliance, non-functional, etc
maintains City desired level of service

C. economic development |adds to the City’'s economic vibrancy
d. service improvement new or improved service to meet demand
(6) EFFECTS ON ANNUAL OPERATING BUDGET:
FY 24 FY 25 FY 26 FY 28 FY29 YEARS
29-33
Personnel 20,000
Operating
(7) PROPOSED FUNDING SOURCE(S): (10) PROJECT OR EQUIPMENT LOCATION:
1) Bond See description
2) (11) ASSET TYPE:
3)



(7a) POTENTIAL GRANT FUNDING SOURCE IF APPLICABLE: (List source and matching requirements)

(8) PROJECT LEAD NAME & CONTACT INFO: (ADDITIONAL PROJECT INFO AS NEEDED)

'Robert A. Lewis

(9) FINANCE DEPARTMENT NOTES:




Fire Flow Restoration and Improvement Program - FY24
Funding Source: Water Enterprise Fund

Supporting Documentation

Page No.
1) Fire Department Letter 2
2) Photos of restricted pipe
3) Memorandum on reduced fire flow mains 4

w



City of Framingham, Massachusetts 01702

Fire Department Headquarters

Michael D. Dutcher 10 Loring Drive
Fire Chief TEL: (508) 532-5930
Stephanie Tarves P.E. August 26, 2021

Senior Water & Wastewater Engineer
City of Framingham

Dear Stephanie,

The Framingham Fire Department is in full support of your “Fire Flow Restoration and
Improvement Program.” Sufficient and reliable water flow is one of our most important tools
when fighting a fire. Inability to get adequate water flow from hydrants hinders the Fire
Department’s ability to protect occupants, provide safety to firefighters and to mitigate damage
to property. The close working relationship between our Department’s is critical in maintaining
our high level of service. Because of this close relationship, the Fire Department is aware that
there are several areas within the City, that are “low flow” areas. While knowing that these low
flow areas exist is important, it is vital that the water system be replaced in these
underperforming districts.

Please let me know how I can be of additional assistance.

Respectfully,

LA M=

Michael D. Dutcher
Fire Chief

~Dedicated to excellence in customer service~



Replacement old, undersized, and severely restricted water
mains will increase flow and pressure to residents and
businesses for improved quality of life and fire protection.

These are examples of severely corroded (tuberculated) pipes removed from
a recent DPW improvement project on Wood Terrace. Over time, deposits
form in the pipes, sometimes almost totally restricting flow. Many of these
pipelines are only 6” to begin with, which is smaller than the current industry
standard of 8” minimum diameter.



Fire Flow Restoration and Improvement
Program

Technical Memorandum

Designed By: Stephanie Tarves, P.E., Senior Water & Wastewater Engineer
Reviewed By: Ashley Dunn, P.E., Assistant Director of Engineering

Drafted: 9/23/2020
Revised: 9/8/2021

Framingham Water Department

100 Western Ave
Framingham, MA 01702
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SECTION 1: Introduction

1.1 Background

In 2017, the Framingham Water Department worked with BETA Group, Inc. to develop a town-wide
unidirectional flushing program. The effort required extensive modeling, flow tests, and mapping to
create an effective plan that Water Department staff could follow in a step wise manner. Unidirectional
flushing is a distribution management best practice. The activity aims to clear sediment and biofilm from
the water distribution system in a systematic fashion, beginning at the water source and progressing
through to the outer reaches of the distribution system. These efforts promote better water quality and
system maintenance.

Prior to 2018, the Water Department performed annual flushing on dead-end mains and in areas known
to have increased water age or regular water quality complaints, but did not have an optimized City-wide
program. Utilizing a computerized model of the distribution system, the unidirectional flushing program
provided for a more thorough flushing of the distribution system by isolating flushing paths, and
controlling the direction of flow along those paths.

As the implementation of a comprehensive City-wide flushing program requires significant planning,
effort, (and at times disruption of service), it was decided that the program would be rolled out over a 4-
year period. The plan requires operation of valves and hydrants across the City, of which many may not
have been operated for years prior tothe start of the program. It wasexpected through the initial rollout
of the program that system deficiencies would be identified, but there was no means to estimate the
extent of those deficiencies without performing the work.

In the first year, deficiencies were found including:
e Failed valves, before their expected service life;
e Dead-end water mains, thought to be looped; and
e Significant fire flow deficiencies, often relatedto tuberculation in aged pipes.

Upon identification of the fire flow deficiencies, the Water Department began addressing these
deficiencies through the Annual Various appropriations. As the flushing program has progressed the
extent of deficiencies identified has greatly exceeded the available funding. At the beginning of fiscal year
2022, the Water Department had completed flushing in six of eight zones of the first round of City-wide
flushing. The memorandum that follows serves to summarize the findings of these first six zones and to
set forth a plan to begin addressing these deficiencies. We expect that as the Department continues to
execute the flushing program the list of deficiencies will grow, identifying the majority of deficiencies
through completion of the first full round of flushing, and fewer new deficiencies identified in the
subsequent rounds. It is anticipated that the fire flow restoration plan’s priority improvements will
warrant reprioritization after each successful year of flushing.

Further, it is worth noting, that the City’s Water Master Plan was completedin 2017 — before these system
data became available. An exercise should be undertaken to reconcile the fire flow restoration priorities
with the capital improvement plan as outlined in the 2017 Water Master Plan. These priorities will be
reconciled inthe next revision of the Water Master Plan, anticipatedin 2027. Itisthe Water Department’s
opinion that these significant flow deficiencies should be given the highest priority. The text that follows
outlines the plan used by the Water Department to prioritize the deficiencies identified to date and going
forward.



1.2 Objective

An analysis of the water main segments identified as having low flow through the unidirectional flushing
program has been assembled herein. The purpose of this memorandum s toidentify the limits of the low
flow water mains and to quantify the priorities of each main replacement based on data such as fire flow,
pipe diameter, age, material, and zoning (to account for population and structure density) where the
mains are located, as well as summarize a plan to address these deficiencies.

Results of the analysis provide quantifiable data used to assign priority to each recommended
improvement, referred to herein as “Pipe Score.” Pipe Scores were used, in conjunction with estimated
construction costs and relative proximity of each improvement to define a ten-year plan for elimination
of the known fire flow deficits from the water system.

As the City completes its first full round of the unidirectional flushing program, itis anticipatedthat more
deficiencies will be identified. Any newly identified pipes will be assessed on the same criteria described
herein and a Pipe Score will be calculated. This will likely become an annual exercise to ensure the
greatest deficiencies are addressed first, to the extent possible.

The objective of this analysis is to develop a prioritized plan for replacing insufficiently performing water
mains to improve and restore water volume and pressure throughout the water system.

1.3 Actions Taken and Remediation Plan

Promptly following discovery of any fire flow deficit, the Water Department has notified the Fire
Department of the impacted hydrants.

The extent of repairs identified are too numerous for the in-house Water Department staffto replace on
their own, in a timely manner. As such, the Department proposes to replace water mains in kind to the
extent practical with the support of the on-call water and wastewater contractor. Thisis a service that is
bid regularly. In order to make valuable progress on these known deficiencies an annual request for
funding specific to these known fire flow deficiencies is proposed starting in FY23, hereafter referred to
as the “Fire Flow Restorationand Improvement Program.” The following sections provide the means by
which the program was developed.

In some cases, where the extent of the replacement is deemed to be extensive, or other know
improvements are needed in the area of the area of work, a capital appropriation will be sought through
the Capital Program, so the project will have the with the support of a comprehensive engineering design
and evaluation. These areas have been outlined separately as the identified water mains may be in close
proximity to other significantly aged City-owned infrastructure or significant traffic impacts may result.
These projects will be more expensive and will benefit greatly from additional planning efforts.



SECTION 2: Evaluation Criteria

2.1 Flow Deficit Identification

The unidirectional flushing program led the Water Department to identify a number of insufficiently-
performing water mains within each flushed zone. These mains produce flows less than the minimum
standard fire protection flow rates. This flow rate is typically 1,000 gallons per minute for the locations
flushed through the spring of 2021. The thresholds based upon building spacing for one and two family
dwellings are outlined in Table 2.1 below.

Table No. 2.1
AWWA Distribution System Requirements for Fire Protection
for One- and Two-Family Dwellings not to exceed two stories

Distance between buildings Required flow rate
(feet) (gpm)
>100 500
31-100 750
11-30 1,000
<11’ 1,500

Source: AWWA Manual M31 Distribution System Requirements for Fire Protection

The standard additionally requires that all system locations should be capable of providing the minimum
flow rate under maximum day demands without any system pressures dropping below 20 psi. While
pressures at the flowing hydrants were recorded during the unidirectional flushing program, it is not
customary totake pressure readingsthroughout the system while conducting main flushing. Further, it is

not customary to do system flushing during peak flow periods. Assuch, there may be additional volume
or pressure deficiencies that have not yet been identified.

Water mains identified as producing less than 1,000 gpm during execution of the unidirectional flushing
programin 2018 through 2021 are highlighted red in Figure 1, included herewith.

Historic information for these water mains, including pipe diameter, material, and installation year, as
summarized in the City’s asset management inventory were utilized to further categorize these water
mains. Pipe with the same age, size and materialinstalled adjacent to the problematic sections will also
be considered for replacement under this program and are included. These adjacent pipes have been
highlighted in orange in Figure 1. Together, the red and orange constitute the proposed limits of water
main replacement under this program.



2.2 Pipe Score

After the extent of each water main replacement was determined, prioritization of each was performed
by creating a Pipe Score. A Pipe Score Worksheet was developed, wherein the following contributing
categorieswere defined: Fire Flow Deficit, Diameter, Age, Material, and Zoning District Scores. Each Pipe
Score category was assigned a weighting based on the assigned level of relative priority. The category
weightings serve to quantify the comparative urgency of each consideration for replacement of the water
main. A Pipe Score for each insufficiently-performing main was calculated using the weighted average of
each Pipe Score category. As follows:

Bulk Plpe SCOI‘e = WFSF + WDSD + VVASA + WMSM + Wzsz

where:
W, = Category Weighting S, = Pipe Age Score
Sr= Fire Flow Deficit Score Sy = Pipe Material Score
Sp = Pipe Diameter Score S; =Zoning District Score

The final Pipe Score was determined using the Bulk Pipe Scores for each segment and dividing each by the
maximum Bulk Pipe Score calculated. This simplified the analysis as the Pipe Score becomes a percentage.
A score of 100 indicates the pipe segments requiring the most urgent replacement, and lower scores
represent pipes of proportionally lesser urgency:

Pipe Score = PS/PS,,,,, * 100%
where:

PS  =Bulk Pipe Score
PSax = Maximum Possible Bulk Pipe Score.

Pipe Scores were used to assign replacement priority to each proposed water main replacement. The
sections that follow describe in detail the calculation of each of the Pipe Score categories defined on the
Pipe Score Worksheet and weightings assigned to each.

2.2.1 Fire Flow Deficit Score

Fire Flow Deficit Scores were defined for fire flow deficits ranging from 0 gpm to greater than 1000 gpm.
The fire flow deficit ranges and corresponding scores, as well as category weighting are defined as follows:



Table No. 2.2
Fire Flow Deficit Score

Weighting Fire Flow Deficit Score
(gpm)
10 >1,000
999-900
899-800
799-700
699-600
599-500
499-400
399-300
299-300
199-100
99-0

=
o
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Fire Flow Deficit Score was assigned a weighting of ten, the highest weighting of all pipe score categories.
The Water Department identified fire flow deficit as the most critical characteristic when determining
replacement priority.

2.2.2 Pipe Diameter Score

Pipe Diameter Scores were defined for pipe diameters ranging from 2 inches to greater than 24 inches.
The Pipe Diameter Scores and category weighting are defined as follows:

Table No. 2.3
Pipe Diameter Score

Weighting Diameter “D” Score
(inches)

3 D<2
2<D<3

3<D<5

5<D<6

6<D<8

8 <D<10

10<D<12

12<D< 18

18<D<24

D>24

O R, N WA UIOONOXO

Pipe Diameter Score was assigned a weighting of three, the second highest weighting. Prior to this
investigation, the Water Department established as a priority eliminating pipes less than six inches in
diameter from the water system. As the majority of pipes experiencing fire flow deficits are those with



diameters six inches or less, the smallest diameter water mains experiencing fire flow deficits were
assigned higher replacement priority.

2.2.3 Pipe Age Score

Pipe Age Scores were defined for pipes installed from before 1900 to after 1980. Only one water main
experiencing flow deficits was installed after 1980, and the average installation year was 1927. The Pipe
Age Scores and category weighting are defined as follows:

Table No. 2.4
Pipe Age Score

Weighting Pipe Installation Year Score

2 <1900
1900-1909
1910-1919
1920-1929
1930-1939
1940-1949
1950-1959
1960-1969
1970-1979
>1980

O R, N WA UVIOONOXO

Pipe Age Score was assigned a weighting of two, below the weighting for Fire Flow Deficit Score and Pipe
Diameter Score. The Water Department as a rule intends to eliminate pipes past their design life from
the water system. The Pipe Age Score category provides for the oldest pipes with fire flow deficits to be
prioritized above those newer pipes in similar condition.

2.2.4 Pipe Material Score

Pipe Material Scores were defined based on known pipe material present within the water system that
are experiencing low flows. The Pipe Material Scores and category weighting are defined as follows:



Table No. 2.5
Pipe Material Score

Weighting Pipe Material Score

2 Asbestos Cement (AC)
GalvanizedIron (GALV)
Iron Pipe (IP)
Cast Iron (Cl)
Cement-lined Cast Iron (CLCI)
Plastic (PL)
Polyvinylchloride (PVC)
Ductile Iron (DI)
Cement-lined Ductile Iron (CLDI)

O OO0 O R EFELPNDNW

Pipe Material Score was assigned a weighting of two, below the weighting for Fire Flow Deficit Score and
Pipe Diameter Score, and equal to Pipe Age Score. While the vast majority of insufficiently-performing
water mains are made from cast iron, the Water Department as a rule intends to eliminate asbestos
cement pipe and any remaining lead-containing pipes from their water system. The Pipe Material Score
category provides for pipes with fire flow deficits that are comprised of undesirable materials to be
prioritized above those pipes made from preferred materials, in similar condition.

2.2.5 Zoning District Score

Zoning District Scores were defined based on the municipal Zoning District most prevalent along each
water main route. Zoning District Scores are comprised of average scores assigned to a Zoning District, if
the water main route serves multiple Zoning Districts. This category was included to account for

population and structure density of the areas served by insufficiently-performing water mains. The Zoning
District Scores and category weighting are defined as follows:

Table No. 2.6
Zoning District Score

Weighting Zoning District Abbreviation Score
2 Single Family Residence (8,000 SF Lots) R-1 5
General Residence G 5
Central Business CB 4
Community Business B-2 4
Business B 3
Single Family Residence (20,000 SF Lots) R-3 3
Single Family Residence (43,560 SF Lots) R-4 3
Light Manufacturing M-1 2
Office and Professional P 2
General Manufacturing M 2




Zoning District Score was assigned a weighting of two, equal to Pipe Age Score and Pipe Material Score.
Zoning District Scores prioritize insufficiently-performing mains in areas serving more densely-populated
areas, and those with the smaller distances between structures. Where housing and businesses are
located in closest proximity, failure to provide adequate fire protection is likely to directly impact more
members of the community, and contribute to wider-spread damage to structures. The Water
Department has prioritized eliminating fire flow deficits in areas that may be more vulnerable in a fire
emergency due to population and structure density.

SECTION 3: Fire Flow Restoration and Improvement Program
Development

3.1 Asset Grouping

Using the City of Framingham’s GIS water main database, insufficiently-performing water mains were
assessed for proximity to one another, and proximate water mainswere grouped into an Asset Grouping.
The Water Department intends to perform work of this program efficiently by minimizing the number of
mobilizations to any particular area and, to the greatest extent possible, completing proximate work
within the same year of the program. Asset Groupings are those water mains that are intended to be
completed at one time, or as one project.

3.2  Estimated Cost Development

Cost estimates for each insufficiently-performing water main were calculated using the length of each
water main multiplied by an average estimated per linear foot cost of $350. This per linear foot cost was
estimated based on FY2022 costs for comparable work performed by Framingham’s current on-call
contractor, Russo Brothers, Inc. To account for inflation, a two percent per year cost increase was
assessed on eachimprovement based on the assigned fiscal year. The assignment of fiscal years to Asset
Grouping is described hereafterin 3.3 Asset Group Ranking.

Projects with estimated costs in excess of one million dollars and those determined to be best included as
part of a known larger Capital Improvement project were placed into a separate Capital Improvements
Grouping, and ranked separate from the other Asset Groupings. Anestimated per linear foot cost of $650
multiplied by the length of each water main was used to calculate the estimated replacement cost of
water mains in the Capital Improvements Group. The per linear foot cost of Capital Improvements
Grouping work was based on costs associated with similar work performed in FY2022, for the City of
Framinghamthrough the Capital Improvement Program.

3.3  Asset Group Ranking

Through this program, the Water Department intends to remove and replace all volume- and pressure-
restricted water mains identified during the unidirectional flushing. To date, the City has completed
flushing in six of eight flushing zones and anticipates more insufficiently-performing mains will be
identified. The remaining flushing zones are located in sections of the City where water infrastructureis
newer and anticipate fewer flow deficits than have already been identified. The Fire Flow Restorationand
Improvement Program to date includes over $35 million in water main replacement projects, and is
projected to reach $40 million once the first round of City-wide unidirectional flushing is complete. As
such, the work of the Fire Flow Restorationand Improvement Program is proposed to be distributed over

10



a period of 20 years, including approximately $1-2 million of improvements each year, beginning in FY2022
(which was deferred) and extending through FY2042, however reduced and deferred appropriations will
extend this schedule beyond the projected period.

Asset Groupings were ranked and grouped, providing for $1-2 million in water main replacements each
year over a span of approximately 20 years. It is advisable, the City prioritize fire flow restoration
whenever possible to shorten the 20-year program duration, keeping in mind any future-identified fire
flow deficit remediationwork shall be added to the existing list, potentially extending the duration of the
program.

Asset Groupings were ranked according to the highest Pipe Score within their group, and sortedinto each
fiscal year, balancing Pipe Score, estimated cost, and proximity in each fiscal year. Figure No. 2: Fire Flow
Restoration Plan Map, included herewith depicts the assigned fiscal year of each Asset Grouping. The
current Fire Flow Restoration and Improvement Program tabulated list of Asset Group Rankings is
attached heretoin AttachmentA.

3.4  Future Flow Deficit Identification

Itisthe Water Department’sintent to perform the analysis described herein on all subsequently-identified
insufficiently-performing water mains. Pipe Scores will be calculated for all future-identified water mains,
and estimated costs and Asset Groupings will be determined. Finally, future-identified Asset Groupings
will be ranked and assigned a fiscal year based on the Asset Group Rankings. Thus, as the unidirectional
flushing program progresses, the assigned fiscal year for any individual improvement may shift based on
the relative urgency of any future-identified insufficiently-performing water mains. The Water
Department intends to analyze newly-identified mains with flow deficits each year following completion
of that year’s unidirectional flushing program, and make adjustments to the Fire Flow Restoration and
Improvement Program accordingly.
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ATTACHMENT A: Year by Year Fire Flow Restoration Plan FY22-FY35

The following plan is subject to review and revision based on further fire flow deficit discovery,
deteriorating conditions, advancement of other utility and roadway work, or determination of additional
information that may impact prioritization.

FY2023 (includes deferred FY2022 and FY2023 Streets); Install
8,201 LF 8” DI Water Main, $1.1

Street Name From To Description Year Installed Length
George Street Hollis Street Lindsay Street 6”Cl 1910 463
Lindsay Street Hollis Street George Street 6”Cl 1910 796
Avon Street Hollis Street Hayes Street 6”Cl 1897 509
Berry Street Winthrop Street Nipmuc Road 6"Cl 1925 981
Hearth Street Campbell Road Herbert Street 6”Cl 1913 1,121
Draper Road Hollis Street Brackett Road 6"Cl 1940 746
Guild Road Hollis Street Brackett Road 6"Cl 1947 985
Hollis Court Hollis Street end 6"Cl 1950 317
Waushakum 6”Cl
Boulevard Hollis Street Brackett Road 1916 13
Waushakum 6”Cl
Boulevard Hollis Street Brackett Road 1968 757
Morse Road (Dead Old Conn. Path Cherry Road 6” Cl 1927 569
End Main)
Brackett Road Bates Road End 6" Cl 1955 944

7 H

FY2024 Install 3,464 LF 8” DI Water Main, S1.3M
Street Name From To Description Year Installed Length
Wellington Avenue = Herbert Street end 4” Cl 1925 470
Wellington Avenue | Summit Street end 2”1pP 1900 232
Wellington Avenue | Alexander Street Summit Street 6” Cl 1900 277
Waushakum

Alexander Street Irving Street Street 6” Cl 1897 1,419
Summit Street Wellington Avenue Irving Street 6” Cl 1900 746
Columbia Street South Street Irving Street 6” Cl 1924 320



FY2025 Install 2,859 LF 8” DI Water Main, $S1.1M

Street Name

North Street
Elm Street
Elm Street (6")

Chestnut Street

Bradford Road near
Griffin

FY2026

Street Name

Stearns Street
Johnson Street
Purchase Street

Centennial Place

FY2027

Street Name

Harrison Place

Harrison Street

Chautauqua
Avenue

Mt. Wayte Avenue

Dunning Avenue
Sherwin Terrace
Leslie Road

Leslie Road

FY2028

Street Name

Buckminster Street
Curve Street
Curve Street
Stevens Road

Day Hill Road

From

School Street

Dead End Main over
aqueduct

Edwards Church
Driveway

Elm Street
Dead End Main over
aqueduct

To

end

Hydrant at #115

8" DI (Edwards
Street)

Description

4" Cl

8” Cl

6” Cl

6” Cl

8" Cl

Year Installed

1920

1940

1909

1907

1958

Install 3,622 LF 8” DI Water Main, S1.4M

From

Danforth Street
Purchase Street
Watson Place

Central Street

To

end
end
Central Street

end

Description

6” Cl
6” Cl
6” Cl
6” Cl

Year Installed

1907
1931
1910
1935

Install 4,356 LF 8” DI Water Main, $1.7M

From

Harrison Street

Concord Street

Dunning Avenue

Chautauqua Avenue

Chautauqua Avenue
Chautauqua Avenue
Fraser Road

Fraser Road

To

Hartford Street

Harrison Place

Mt. Wayte
Avenue

end
Mt. Wayte
Avenue

end
end

Stonybrook Road

Description

6” Cl
6” Cl

6” Cl
6” Cl

6” Cl
6” DI
2”Cl
6” Cl

Year Installed

1915
1915

1926
1930

1950
1991
1951
1947

Install 3,134 LF 8” DI Water Main, S1.3M

From

Walnut Street
Main Street

6"

Mt. Wayte Avenue
Newton Place

To
8" DI

8"

Worcester Road
Day Hill Road

Franklin Street

Description

6” Cl
6” Cl
8" Cl
6” Cl
6” Cl

Year Installed

1900
1914
1910
1953
1949

Length
610

529
782
386

552

Length
889
1,285
978
469

Length

227
796

387
1,227

446
531

98
643

Length
657
927

627
915



FY2029 Install 4,423 LF 8” DI Water Main, $1.8M

Street Name

Meadow Street
Maureen Road
Brossi Circle

Birch Road

Birch Road

FY2030

Street Name

Belknap Road
Belknap Road
Belknap Road
Benson Avenue
Seminole Avenue

Palmetto Avenue

FY2031

Street Name

Stevens Road
Sewell Street
Landseer Avenue
Walsh Street

Richwood Street

FY2032

Street Name

AmericaStreet
Curtis Road

Victor Road
Victor Road
Extension

Second Street

From

Danforth Street

Carling Road

Old Connecticut Path
Old Connecticut Path

6" Cl Main

Install 4,470 LF 8”, 10” DI Water Main, $S1.3M

m

rom

Edgell Road
Edgell Road
Edgell Road

Fay Road

Fay Road
Waverley Street

To

School Street
Prior Drive
end

6" DI Main
Old Connecticut
Path

To

Grove Street
Grove Street
Grove Street

Dayton Avenue

Dayton Avenue

Seminole Avenue

Description
6” Cl
6” Cl
8" Cl
6” Cl

6” DI

Description
6” Cl
8” DI
10”cl
6” Cl
6” Cl
6” Cl

Year Installed

1910
1956
1961
1954

1991

Year Installed

1936
1936
1975
1917
1937
1924

Install 3,655 LF 8” DI Water Main, $1.1M

-

rom

Mt. Wayte Avenue

Concord Street
Richwood Street

Richwood Street

Landseer Avenue

To

Day Hill Road
8"

Concord Street
Cochituate Road
Walsh Street

Description
6” Cl
6” Cl
6” Cl
6” Cl
6” Cl

Year Installed

1953
1930
1933
1927
1925

Install 4,186 LF 8” DI Water Main, $1.3M

From

Curtis Road
Victor Road

America Street

Victor Road
Short end from
Beaver Street

To

Kendall Avenue
Kendall Avenue

Curtis Road

end

end

Description
6” Cl
6” Cl
6” Cl

6” Cl

8" Cl

Year Installed

1926
1955
1955

1970

1952

Length
1,969
619
394
529

912

Length
1,605
91
340
925
835
674

Length
627
434
545
1,248
801

Length

819
1,846
452

580

489



FY2033 Install 2,891 LF 8” DI Water Main, $1.1M

Street Name

Duffet Road
Burdette Avenue

Jackson Place

Hamilton Street

From

Concord Street
Concord Street

Hamilton Street

School Street

To Description Year Installed
Thelma Road 6” Cl 1962

8" DI 6” Cl 1912
end 6” Cl 1950

Old Connecticut

Path 8” Cl 1910

FY2034 Install 3,274 LF 8” DI Water Main, S1.2M

Street Name
Guadalcanal Road

Arsenal Road

Saint Lo Street

FY2035

Street Name

Kellogg Street
Kellogg Street

al

rom

Saint Lo Street

Corregidor Road

Corregidor Road

To Description Year Installed
Arsenal Road 6” Cl 1948
Guadalcanal

Road 6” Cl 1950
end 6” Cl 1950

Install 1,364 LF 8” DI Water Main, S500K

From

Prospect Street

6"

To Description Year Installed
8" 6” Cl 1922
Central Street 8" Cl 1927

Length
558

729
483

1,122

Length
772

636
1,866

Length
192
1,172



Capital Improvements Requiring Full Design & Bid; Install 29,181 LF
Various Sizes DI Water Main, $19M (without inflation)

Street Name

Arlington Street

Arlington Street

Charles Street

Cedar Street
Campbell Road

Campbell Road

Waverley Street
Irving Street (when isolated)
Irving Street (when isolated)

Irving Street (when isolated)

South Street (when isolated)

Oaks Road

Newbury Street

Summer Street

Carlson Road + CC Carlson

Road

Danforth Street

Old Connecticut Path

School Street

From

Pratt Street
Waushakum
Street

Hollis Street
Waverley
Street

6"

Arlington
Street

Cedar Street
Hollis Street
Hollis Street

Loring Drive
Waverley
Street
Worcester
Road

Speen Street

Central Street

Glen Street

Hialeah Lane
Danforth
Street
Meadow
Street

To
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Exhibit 1-1: LCRR Inventory Requirements

Information

Inventory Requirement 40 CFR Citation
v y Requt ftatl Provided in:

WATER SYSTEM REQUIREMENTS

Inventory Specifications

Material Classification: Classify each service line or portion of
the service line where ownership is split as lead, galvanized §141.84(a)(4) Section 2.1
requiring replacement, non-lead, or lead status unknown.

All service lines and ownership: Prepare an inventory that
includes the system- and customer-owned portions of all §141.84(a), (a)(2) Section 2.2
service lines in the system’s distribution system.

Information to Identify Material: Use previous materials
evaluation, construction and plumbing codes/records, water

. , . §141.84(a)(3), Sections 3.4 &
system records, distribution system inspections and records,
. . . . (a)(5) Chapter 4
information obtained through normal operations, and state-
specified information.
Deadlines for Submission
Initial Inventory: Submit an initial inventory or demonstrate Section 1.3.2 &
¥: stiomit an fnftial inventory §141.80(a)(3)" _
the absence of LSLs by October 16, 2024. Section 6.4

Updates to Primacy Agency: Submit updated inventories to
the primacy agencies annually or triennially based on lead tap
sampling frequency, but not more frequently than annually

Water systems that have demonstrated the absence of LSLs §141.90(e)(3),
by October 16, 2024 are not required to provide an update. §141.90(e)(3)(ii) Sections 6.3 & 6.6
However, if these systems subsequently find any LSL or
galvanized requiring replacement service line, they have 30
days to notify the state and prepare an updated inventory on
a schedule established by the state.

Public Accessibility and Consumer Confidence Report

Public Accessibility: Make the inventory publicly available and

include a locational identifier for LSLs and galvanized Section 2.3 &
- & §141.84(a)(8)

requiring replacement. Water systems serving more than Chapter 7

50,000 people must provide inventories online.
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Disclaimer

This document provides recommendations to public water systems in developing and
maintaining a service line inventory. The guidance within this document can be used to comply
with the requirements under the Lead and Copper Rule Revisions (LCRR) that are in effect at the
time of document publication. As described in the Environmental Protection Agency’s (EPA’s)
Federal Register notice of December 17, 2021 (“Notification of conclusion of review”), EPA
intends to publish a proposal to revise the LCRR and take final action on the proposal by October
16, 2024, but EPA does not expect to propose changes to the requirements for information to be
submitted in the initial service line inventory. However, the rulemaking could include changes to
the requirements for inventory updates (USEPA, 2021a). This guidance can also assist public
water systems with financing applications for Bipartisan Infrastructure Law (BIL) (P.L. 117-58)
funds and for implementation once funding is received. Note that the BIL is also known as the
Infrastructure Investment and Jobs Act (IlJA). The BIL contains a historic $15 billion in dedicated
funding through the Drinking Water State Revolving Fund (DWSRF) for lead service line (LSL)
identification, planning, design, and replacement. LSL projects also may be funded using the
General Supplemental DWSRF fund of $11.7 billion as well as annual base appropriations for the
DWSRF. The BIL mandates that 49 percent of funds provided through the DWSRF General
Supplemental Funding and DWSRF Lead Service Line Replacement Funding must be provided as
grants and forgivable loans to disadvantaged communities. EPA encourages water systems to
begin service line inventory and replacement efforts as soon as possible. EPA emphasizes that
given the many benefits of lead service line replacement (LSLR), water systems should not wait
until their inventory is complete to begin replacement efforts. In fact, conducting replacements
while developing the inventory can have synergistic effects that enhance inventory development
while accelerating and increasing the efficiency of replacement programs. The statutory
provisions and EPA regulations described in this document contain legally binding requirements.
This document is not a regulation itself, nor does it change or substitute for those provisions and
regulations. Thus, it does not impose legally binding requirements on EPA, states, or the
regulated community. This document does not confer legal rights or impose legal obligations
upon any member of the public.

Although EPA has made every effort to ensure the accuracy of the discussion in this document,
the legally binding requirements applicable to public water systems are determined by statutes
and regulations. In the event of a conflict between the discussion in this document and any
applicable statute or regulation, this document would not be controlling.

The information collections associated with the LCRR have been submitted for approval to the
Office of Management and Budget (OMB) under the Paperwork Reduction Act. The
recordkeeping and reporting requirements described in this draft guidance align with the
existing regulations and this guidance also includes recommendations for voluntary expanded
data collection and recordkeeping. An agency may not conduct or sponsor, and a person is not
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required to respond to a collection of information unless it displays a currently valid OMB
control number. The OMB control number for the service line inventory is 2040-0297.

The recommendations provided here may not apply to a particular situation based upon the
circumstances. Because they are recommendations, and not legally binding requirements, public
water systems retain the discretion to follow the recommendations or adopt approaches that
differ from those described in this document. In some cases, recommendations may reflect the
existing custom and practices of some states.

Note that this document does not address lending requirements or state or local regulations
related to service line inventories that may apply.

Mention of trade names or commercial products does not constitute endorsement or
recommendation for their use.

This is a living document that EPA may revise periodically to reflect changes in regulatory
requirements and research regarding service line material identification. EPA welcomes
comment on this document at any time; please send comments to LCRR@epa.gov.
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Glossary

Term

Definition®

Curb stop

An exterior valve located at or near the property line that is used to turn on and
off water service to the building.?

Community water
system

A public water system that serves at least 15 service connections used by year-
round residents or regularly serves at least 25 year-round residents (40 CFR
§141.2).

Full lead service line
replacement

Replacement of a lead service line (as well as galvanized service lines requiring
replacement) that results in the entire length of the service line, regardless of
service line ownership, meeting the Safe Drinking Water Act (SDWA) Section
1417 definition of lead free®applicable at the time of the replacement. See 40
CFR §141.2 for the full regulatory definition.

Galvanized requiring
replacement

A galvanized service line that is or was at any time downstream of a lead service
line or is currently downstream of a lead status unknown service line. If the
water system is unable to demonstrate that the galvanized service line was
never downstream of a lead service line, it must presume there was an
upstream lead service line (40 CFR §141.84(a)(4)(ii)).

Galvanized service line

Iron or steel piping that has been dipped in zinc to prevent corrosion and
rusting (40 CFR §141.2).

Gooseneck, pigtail, or
connector

A short section of piping, typically not exceeding two feet, which can be bent
and used for connections between rigid service piping. For purposes of this
subpart, lead goosenecks, pigtails, and connectors are not considered to be part
of the lead service line but may be required to be replaced pursuant to
§141.84(c)* (40 CFR §141.2).

Lead service line

A portion of pipe that is made of lead, which connects the water main to the
building inlet. A lead service line may be owned by the water system, owned by
the property owner, or both. For the purposes of this subpart, a galvanized
service line is considered a lead service line if it ever was or is currently
downstream of any lead service line or service line of unknown material. If the
only lead piping serving the home is a lead gooseneck, pigtail, or connector, and
it is not a galvanized service line that is considered a lead service line, the
service line is not a lead service line (40 CFR §141.2).

Lead status unknown
service line

A service line where the material is not known to be lead, galvanized requiring
replacement, or a non-lead service line, such as where there is no documented
evidence supporting material classification. It is not necessary to physically
verify the material composition (e.g.,, copper or plastic) of a service line for its
lead status to be identified (e.g., records demonstrating the service line was
installed after a municipal, state, or federal lead ban?) (40 CFR §141.2).

Non-lead

A service line that is determined through an evidence-based record, method, or
technique not to be lead or galvanized requiring replacement (40 CFR §
141.84(a)(4)(iii)).
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Term Definition?

Non-transient non- A public water system that is not a community water system and regularly
community water serves at least 25 of the same persons over 6 months per year (40 CFR §141.2).
system

Service line The pipe connecting the water main to the interior plumbing in a building.? The

service line may be owned wholly by the water system or customer, or in some
cases, ownership may be split between the water system and the customer.

State State means the agency of the State or Tribal government that 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 the Act, the term “State” means the Regional Administrator,
U.S. Environmental Protection Agency (40 CFR §141.2).

Water main A pipe that conveys water to a connector or customer's service line. In
residential areas, it is usually located underground.?

Water meter An instrument, mechanical or electronic, used for recording the quantity of
water passing through a particular pipeline or outlet.?

Notes:
! Definitions without a regulatory citation are recommended definitions for use in this guidance document.

2 Source: Seventh Drinking Water Infrastructure Needs Survey and Assessment: Lead Service Line
Inventory for America’s Water Infrastructure Act — State Survey Instruction (USEPA, 2021b).

31n 1986, Congress amended the Safe Drinking Water Act (SDWA), prohibiting the use of pipes, solder, or
flux that were not “lead free” in public water systems or plumbing in facilities providing water for human
consumption. See Appendix D: Summary of Lead Ban Provisions by State. At the time, "lead free” was
defined as solder and flux with no more than 0.2 percent lead and pipes with no more than 8 percent. In
2011, Congress passed the Reduction of Lead in Drinking Water Act (RLDWA) that amended Section 1417
of SDWA and updated the definition for “lead free” as a weighted average of not more than 0.25 percent
lead calculated across the wetted surfaces of a pipe, pipe fitting, plumbing fitting, and fixture and not
containing more than 0.2 percent lead for solder and flux. On September 1, 2020, EPA published the final
regulation “Use of Lead Free Pipes, Fittings, Fixtures, Solder, and Flux for Drinking Water” to make
conforming changes to existing regulations based on the RLDWA.
https://www.federalregister.gov/documents/2020/09/01/2020-16869/use-of-lead-free-pipes-fittings-
fixtures-solder-and-flux-for-drinking-water

“Section 141.84(c) of the January 15, 2021 Lead and Copper Rule Revisions (LCRR) specifies the operating
procedures for replacing lead goosenecks, pigtails, or connectors. The LCRR is under revision and all rule
provisions except for the initial inventory requirements may be subject to change.
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Chapter 1: Introduction

This introductory chapter provides:
e The benefits of a comprehensive and accurate service line inventory (Section 1.1);
e The purpose of the guidance and its intended audience (Section 1.2);

e An overview of the inventory and related requirements of the January 15, 2021 Lead and
Copper Rule Revisions (LCRR) and related requirements under the Lead and Copper Rule
(LCR) (Section 1.3); and

e A brief discussion of how the remainder of the guidance is organized (Section 1.4).

1.1 The Benefits of a Comprehensive and Accurate Inventory

Service line inventories are the foundation from which

water systems take action to address a significant Given the many benefits of LSLR,
source of lead in drinking water - lead service lines EPA encourages water systems to
(LSLs). Establishing an inventory of service line begin LSLR as soon as possible,
materials and identifying the location of LSLs is a key regardless of the stage of their
step in getting them replaced and protecting public inventory development.

health. Lead service line replacement (LSLR) is not

dependent on knowing the location of all LSLs; in fact,

simultaneously developing an inventory while conducting LSLR can have many benefits. For
example, systems can save costs by replacing LSLs when crews find them onsite during service line
investigations. Systems can also leverage the opportunity for LSLR by seeking customer consent
and private property access during service line investigation. Replacing LSLs in a safe and prompt
manner while crews are in the field for inventory development provides an opportunity for public
health benefits for consumers by more quickly eliminating this potential source of lead exposure
from drinking water.

Congress recognized the importance of LSLR when it appropriated supplemental Drinking Water
State Revolving Fund (DWSRF) funding as part of the 2021 Bipartisan Infrastructure Law (BIL) (P.L.
117-58). The BIL contains a historic $15 billion in dedicated funding through the DWSRF for LSL
identification and replacement. This funding is being provided to states with no match
requirement. The BIL also provided $11.7 billion over five years to enhance DWSRF base funding.
EPA is collaborating with state DWSRF programs to share models, guidance, and build state
capacity to assist local communities and ensure LSL funding is effectively and equitably deployed
(USEPA, 2022). DWSRF BIL LSLR funding, DWSRF BIL General Supplemental funding, and base
appropriations for the DWSRF can all be used for LSL identification, such as service line material
classification and validation, and replacement. The new resources available under BIL, in
particular, provide a tremendous opportunity to make rapid progress on permanently removing a
significant source of lead in drinking water and achieving major improvements in public health.
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For the DWSRF, 49 percent of the DWSRF funding must be provided to disadvantaged
communities. Other federal programs also have available funding available for LSLR and related
technical assistance.?

A comprehensive and accurate inventory has many additional benefits beyond regulatory
compliance. Inventorying service line material permits notification to consumers about potential
lead risks affecting them, which can facilitate customer actions to reduce lead in drinking water,
including flushing, use of filters certified to reduce lead, and customer-initiated LSLR. Inventories
allow water systems to publicly track their progress on LSL identification and replacement,
engaging the community and enhancing transparency. Inventories can also help water systems
and consumers determine the source of high lead levels in drinking water at a home or building
and the possible solutions for reducing exposure. Water systems with inventory information can
also proactively mitigate lead exposure caused by disturbances of a lead or galvanized requiring
replacement (GRR) service line, for example, during street construction. Inventories can also make
LSLR programs more efficient. Even incomplete inventories may create cost-saving opportunities
for water systems by better targeting locations served by LSLs, stretching the value of internal or
external funding that water systems receive, such as from the BIL. In addition, service line
inventories can help inform decisions for other drinking water rules and could inform future needs
surveys and potential future costs.

1.2 Purpose and Audience

The purpose of this document is to guide water systems as they develop and maintain service line
inventories and to provide states with needed information for oversight and reporting to EPA. The
guidance contained in this document can also position water systems to begin replacing LSLs as
soon as possible. Locating LSLs is the first and critical step to replacing them; however, water
systems do not need to complete the entire inventory process before designing and implementing
their LSLR programs.

This guidance covers the lifecycle of the inventory, including inventory creation, material
investigations, system reporting, state review, public accessibility of service line information, and
service line consumer notification. In addition, the guidance provides best practices, case studies,
and templates related to topics such as the classification of unknowns, goosenecks, and
galvanized plumbing; best practices for service line material investigations; inventory form and
format; inventory accessibility; tools to support inventory development and data tracking; and
ways to prioritize service line investigations.

! Additional information is available at https://www.epa.gov/ground-water-and-drinking-water/funding-lead-service-
line-replacement.
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The practices surrounding service line material inventories are rapidly evolving as water systems
create their inventories and improve them over time. Additionally, emerging research on service
line identification methods is ongoing. Given the potential for new, relevant information to
become available, EPA anticipates that future updates to the guidance are possible. In addition,
although EPA anticipates this guidance will be useful for water systems of all sizes, EPA intends to
develop an additional tailored guidance for small community water systems (CWSs) and non-
transient non-community water systems (NTNCWSs).

1.3 Overview of Regulatory Requirements and LCRR Review

Section 1.3.1 provides an overview of the initial inventory requirements specified in the January
15, 2021 LCRR. Section 1.3.2 provides information on EPA’s review of the LCRR and plans to
develop the Lead and Copper Rule Improvements (LCRI). Section 1.3.3 discusses inventory-related
regulatory requirements under the LCR.

1.3.1 Overview of the LCRR Inventory Requirements

EPA published the LCRR in the Federal Register on January 15, 2021 (USEPA, 2021c). It applies to
all CWSs and NTNCWSs. The initial inventory requirements of the LCRR specify:

e Information that water systems must include in their service line inventory,
e When water systems must submit their initial inventories to their primacy agency?,

e Requirements for water systems to make their information publicly accessible and to
notify all persons served by the water system at the service connection with a lead, GRR,
or lead status unknown service line, and

e Reporting requirements for states.

Note that this guidance addresses inventory requirements of the LCRR
only. All LCRR requirements aside from the initial inventory are subject to
change under the LCRI. See Section 1.3.2 for discussion.

Exhibit 1-1 provides a summary of these requirements with the relevant LCRR citations and the
section(s) in this guidance with additional information. Note that Exhibit 1-1 includes only the
LCRR initial inventory requirements that EPA stated would be retained for the LCRI. The LCRR
contains additional requirements that may be subject to change under the LCRI and are therefore
not included in the exhibit below.

2 EPA delegates primacy, which is primary enforcement responsibility to implement SDWA’s Public Water System
Supervision Program, for public water systems to states, territories, and Indian tribes if they meet special
requirements. Throughout this guidance, the terms “state” or “states” are used to refer to all types of primacy
agencies including U.S. territories, Indian tribes, and EPA Regions.
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Exhibit 1-1: LCRR Inventory Requirements

Information

Inventory Requirement 40 CFR Citation
v y Requt ftatl Provided in:

WATER SYSTEM REQUIREMENTS

Inventory Specifications

Material Classification: Classify each service line or portion of
the service line where ownership is split as lead, galvanized §141.84(a)(4) Section 2.1
requiring replacement, non-lead, or lead status unknown.

All service lines and ownership: Prepare an inventory that
includes the system- and customer-owned portions of all §141.84(a), (a)(2) Section 2.2
service lines in the system’s distribution system.

Information to Identify Material: Use previous materials
evaluation, construction and plumbing codes/records, water

. , . §141.84(a)(3), Sections 3.4 &
system records, distribution system inspections and records,
. . . . (a)(5) Chapter 4
information obtained through normal operations, and state-
specified information.
Deadlines for Submission
Initial Inventory: Submit an initial inventory or demonstrate Section 1.3.2 &
¥: stiomit an fnftial inventory §141.80(a)(3)" _
the absence of LSLs by October 16, 2024. Section 6.4

Updates to Primacy Agency: Submit updated inventories to
the primacy agencies annually or triennially based on lead tap
sampling frequency, but not more frequently than annually

Water systems that have demonstrated the absence of LSLs §141.90(e)(3),
by October 16, 2024 are not required to provide an update. §141.90(e)(3)(ii) Sections 6.3 & 6.6
However, if these systems subsequently find any LSL or
galvanized requiring replacement service line, they have 30
days to notify the state and prepare an updated inventory on
a schedule established by the state.

Public Accessibility and Consumer Confidence Report

Public Accessibility: Make the inventory publicly available and

include a locational identifier for LSLs and galvanized Section 2.3 &
- & §141.84(a)(8)

requiring replacement. Water systems serving more than Chapter 7

50,000 people must provide inventories online.

Guidance for Developing and Maintaining 1-4 August 2022
a Service Line Inventory



Inventory Requirement

40 CFR Citation

Information
Provided in:

Consumer Confidence Report (applies to CWSs only):

e CWSs with LSLs: Indicate how the public can access
the service line inventory information.

e CWSs with only non-lead service lines: Provide a
statement there are no LSLs and how to access the
service line inventory (or a statement in lieu of the
publicly accessible inventory with a description of
methods used to make this determination in 40 CFR
§141.84(a)(9)).

§141.84(a)(9),
§141.153(d)(4)(xi)

Section 7.4

Service Line Consumer Notification

Provide notification to persons served by the water system at
the service connection with an LSL, GRR, or lead status
unknown service line. If the water system serves communities
with a large proportion of non-English speaking consumers, as
determined by the state, public education materials must be
in appropriate languages or contain a telephone number or
address where persons served may contact the water system
to obtain a translated copy of the materials or to request
assistance in the appropriate language.

Timing: Notification within 30 days after completing of initial
inventory and repeated annually until only non-lead remains.
For new customers, water systems must also provide this
notice at the time of service initiation.

Content: Statement about service line material, lead health
effects, and steps to minimize lead exposure in drinking
water. If:

e Confirmed LSL, must include opportunities to replace
the LSL, any available financing programs, and
statement that the system must replace its portion if
property owners notify the system they are replacing
their portion.

e GRR, must also include opportunities for service line
replacement.

e Lead status unknown, must also include opportunities
to verify the material of the service line.

Delivery: By mail or by another method approved by the
state.

Reporting to states: Demonstrate that the water system
delivered the notification and provide a copy of the

§141.85(a)(1)(ii),
§141.85(e) &
§141.90()(4)

Section 6.5
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Information

Inventory Requirement 40 CFR Citation
yReq Provided in:

notification and information materials to their states annually
by July 1 for the previous calendar year.

STATE REPORTING

Reporting to EPA: For each water system, the number of lead, EPA will include
galvanized requiring replacement, and lead status unknown additional details in
service lines in its distribution system, reported separately. the data entry
instructions
guidance for the

§142.15(c)(4)(iii)(D)

LCRR.
Special Primacy: The LCRR specifies special primacy
requirements for states to adopt in 40 CFR §142.16(d)(5) that Chapters 4 -6
include: (1) providing or requiring the review of any resource, EPA plans to include
information, or identification method for the development of additional
the initial inventory or inventory updates, and (2) requiring §142.16(d)(5) informationin a
water systems whose inventories contain only non-lead separate state
service lines and the water system subsequently finds an LSL implementation
to prepare an updated inventory on a schedule determined guidance.

by the state.

Notes:

10n June 16, 2021, EPA published a rule to extend the compliance date from January 16, 2024 to October 16,
2024 (40 CFR §141.90(e)(1), USEPA, 2021d).

Note that this guidance uses the terms “system-owned” and “customer-owned” because they are
consistent with the LCRR language. EPA recognizes that states and systems may use other terms
to describe ownership status such as “public” and “private” or other terms besides “ownership” to
describe the division of responsibility between the water system and the customer. EPA
recommends water systems using different terminology to provide clear explanations of those
terms to the state and the public.

States may have laws or regulations for initial service line inventories that are
more stringent than federal requirements. For the most accurate and up-to-date
requirements, systems should reach out to their state primacy agencies.

1.3.2 Outcome of EPA Review of the LCRR

On June 16, 2021, EPA published the agency's decision to delay the effective and compliance dates
of the LCRR, published on January 15, 2021. The effective date was extended from March 16, 2021
to December 16, 2021, while the compliance date was extended from January 16, 2024 to
October 16, 2024 to ensure drinking water systems and primacy states continued to have the full
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three years provided by the Safe Drinking Water Act to take actions needed for regulatory
compliance. They delay allowed time for EPA to review the LCRR in accordance with Presidential
directives issued on January 20, 2021, to the heads of federal agencies to review certain
regulations and conduct important consultations with affected parties (USEPA, 2021d). The
agency's review included a series of virtual public engagements to hear directly from a diverse set
of stakeholders.

EPA published the outcome of its review on December 17, 2021. The review stated that EPA
actions to protect the public from lead in drinking water should consider the following priority
areas for improvements: replacing 100 percent of LSLs 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 LSLs 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. In the notice, EPA explained it would also consider changes to other areas of the rule
to equitably improve health protections and improve implementation of the rule to ensure that it
prevents adverse health effects of lead to the extent feasible (USEPA, 2021a). This could include
changes to the requirements applicable to the inventory updates.

To achieve these policy objectives, EPA announced its decision to proceed with a proposed rule
that would revise the LCRR while allowing the January 2021 rule to take effect. Through the LCRI,
EPA stated that it does not expect to propose changes related to the initial service line inventory
requirements because continued progress to identify LSLs is integral to lead reduction efforts
regardless of potential revisions to the rule. The LCRR effective date is December 16, 2021, and
the compliance date is October 16, 2024. In the review notice, EPA also highlighted non-regulatory
actions that EPA and other federal agencies can take to reduce exposure to lead in drinking water.

1.3.3 Related Requirements under the LCR

As mentioned in the previous section, EPA reviewed the requirements in the LCRR and published
its intent to revise the rule with the exception of the initial inventory requirements (USEPA,
2021a). Thus, this document focuses on guidance related to the LCRR initial inventory
requirements, while also including general best practices applicable to the later stages of the
inventory lifecycle.

This section describes existing LCR requirements that rely on service line inventory information
and provides recommendations on how these requirements can be supported by initial inventory
efforts. Water systems must comply with the requirements of the LCR (40 CFR §§141.80-141.91 as
codified on July 1, 2020) between December 16, 2021 and October 16, 2024 (40 CFR
§141.80(a)(3)).
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Inventory-Related Requirements in the Event of Action Level Exceedance

Under the LCR (40 CFR §141.84(b)), systems subject to LSLR requirements® must replace annually
at least seven percent of the initial number of LSLs in their distribution system. The initial number
of LSLs is the number of lead lines in place at the time the replacement program begins. Water
systems must identify the initial number of LSLs in their distribution system under this
requirement. EPA recommends that systems use information gathered for the initial inventory
under the LCRR to help identify the required initial number of LSLs.

How the Inventory Relates to the Tap Monitoring Requirements

Required lead and copper tap monitoring under the LCR is based on a tiering system for
prioritizing sample sites (40 CFR § 141.86(a)). Single family homes with LSLs are in the highest tier
(i.e., Tier 1), meaning systems should prioritize these locations for lead and copper tap monitoring.
Systems may gather more information on the location of LSLs under their initial inventory efforts.

1.4 Document Organization

The remainder of this document is organized as follows:

e Chapter 2: Elements of the Inventory includes information that must be included in the
service line inventory to meet LCRR requirements as well as additional information EPA
recommends that water systems consider tracking in their inventory.

e Chapter 3: Inventory Planning includes approaches for developing an inventory,
considerations for choosing an inventory format, procedures for collecting information
during normal operation, and guidelines for developing partnerships with third parties.

e Chapter 4: Historical Records Review summarizes the rule requirements for reviewing
historical records and provides additional recommendations on how the various types of
historical records can be used and where to find them.

e Chapter 5: Service Line Investigation Methods summarizes and compares service line
identification methods, including visual inspection, water quality sampling, excavation,
statistical data analyses, and emerging methods.

e Chapter 6: Developing and Updating the Inventory provides recommendations for
classifying service line materials, planning for proactive investigations, submitting the
initial inventory, and inventory updates. It includes requirements and recommendations
specific to systems with no LSLs and provides guidance to states related to inventory

3 Under the LCR, systems that exceeded the lead action level of 15 ug/L based on their 90t percentile sample result
after installing corrosion control and/or source water treatment (whichever sampling occurred later) are required to
replace 7 percent of their LSLs annually until they no longer exceeded the lead action level for two consecutive
monitoring periods (40 CFR §141.84(a)).
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review and reporting. This chapter also contains requirements and recommendations for
notifying customers with LSLs, GRR, or unknown service lines.

e Chapter 7: Public Accessibility includes LCRR requirements for water systems to make
their inventory publicly accessible and provides suggestions for inventory content and
effective presentation, promoting public input, considerations for states, and Consumer
Confidence Report inventory-related requirements.

e Chapter 8: References provides a full list of references that were used in the
development of this document.

This guidance also includes key points to remember at the end of Chapters 1 through 7. In
addition, these chapters are supported by the following appendices:

e Appendix A provides blank forms from EPA’s Service Line Inventory Template, which is a
companion tool to help water systems and states comply with the LCRR service line
inventory requirements. The blank forms can be used for documenting inventory
methods and an inventory summary. The appendix also contains a blank form for the
state review checklist.

e Appendix B includes case studies for three water systems that have begun developing
their service line inventories.

e Appendix C includes example instructions on how customers can identify their service
line materials and example customer materials when the water system conducts the
material service line verification of the customer-owned portion.

e Appendix D provides a summary of 1986 SDWA lead ban provisions by state.
e Appendix E includes Michigan’s Minimum Service Line Verification Requirements.

e Appendix F includes examples of data quality disclaimers regarding the accuracy of the
inventory provided to the public.
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Key Points to Remember

LCRR Requirements

#— All CWSs and NTNCWSs must develop an inventory of service lines that meets the LCRR
requirements, including service line materials classification, information sources, and
public accessibility (40 CFR § 141.84(a)).

&~ Water systems must submit their initial inventories to their state by October 16, 2024 (40
CFR § 141.84(a)(1)) and 141.90(e)(1)).

#—= All CWSs and NTNCWSs must notify all persons served by the water system at the service
connection with a lead, GRR, or lead status unknown service line within 30 days of
completing their service line inventory (40 CFR § 141.85(e)).

#— All LCRR requirements other than the initial inventory requirements are subject to change
under the LCRI.

Recommendations (Not Required under the LCRR)

#— Water systems should not wait until their inventories are complete to begin conducting
LSLR. Replacing LSLs while developing the inventory may create synergies or introduce
opportunities for cost-savings.

#—= This guidance covers the lifecycle of the inventory, including inventory creation, inventory
updates, material investigations, system reporting, state review, and public accessibility
of service line information. The inventory is based on the best available data and should
improve over time with updated information.

#—~ States may have passed laws or regulations for a service line inventory that are more
stringent than the federal inventory requirements.

#—~ For water systems, a comprehensive and accurate service line inventory will facilitate
LCRR compliance, improve LSLR program efficiency, provide greater public health
protection, potentially assist in obtaining external funds for inventory development and
LSLR, and provide potential cost savings.

#— For states, a robust inventory will provide information for oversight and reporting.
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Chapter 2: Elements of the Inventory

This chapter contains the required elements of the service line inventory based on the January 15,
2021 Lead and Copper Rule Revisions (LCRR) (USEPA, 2021c) and is organized as follows:

e Section 2.1 presents requirements and recommendations for materials classification for
service lines and other related infrastructure,

e Section 2.2 presents requirements and recommendations for what to include in the
inventory,

e Section 2.3 includes a discussion of location identifiers for service lines, and

e Section 2.4 provides other suggested service line information for inclusion in the
inventory.

2.1 Inventory Materials Classifications

This section summarizes the required service line material classifications and presents additional
classifications and subclassifications for states and water systems to consider.
2.1.1 Required Service Line Inventory Material Classifications

Under the LCRR, the inventory must use one of the following four material classifications to describe
the entire service line, including separate material classifications for the water system-owned and
customer-owned portions of each service line where ownership is split:

e Lead
e Galvanized requiring replacement (GRR)
e Non-lead (or the actual material, such as copper or plastic)

e Lead status unknown service lines (or unknown)?*

Exhibit 2-1 provides the required criteria for assigning each of the four material classifications and
additional information that may be helpful to states and water systems.

4 This guidance document uses the term lead status unknown interchangeably with unknown.

Guidance for Developing and Maintaining 2-1 August 2022
a Service Line Inventory



Exhibit 2-1: Required Inventory Materials Classifications

Ma!t.e ”a.l Use This Classification If:
Classification
Lead The service line is made of lead (40 CFR §141.84(a)(4)(i)).
Keep in Mind:

e The LCRR updates the definition of a lead service line (LSL) as “a portion of pipe that
is made of lead, which connects the water main to the building inlet” (40 CFR
§141.2).

e If the only lead pipe serving the building is a lead gooseneck, pigtail, or connector?,
the service line is not considered an LSL under the initial inventory requirements of
the LCRR. EPA recommends that the system track the material of all components
that potentially contain lead, including connectors.?

Galvanized . D . .
Requiring The galvanized service line is or ever was at any t|me'dov§/nstream of an LSL or is .
currently downstream of a lead status unknown service line. If the water system is
Replacement . L
(GRR) }Jnable to demonstrate that the galvanized service line was never d.<')wnstream of an LSL,
it must presume there was an upstream LSL (40 CFR §141.84(a)(4)(ii)).
Keep in Mind:

e Galvanized service lines that are or ever were downstream from an LSL can adsorb
lead and contribute to lead in drinking water.

e Anexample of a GRR service line is when the customer-owned portion from the
meter to the building is galvanized, and the system-owned portion from the water
main to the meter was previously lead but has been replaced. The customer-owned
portion of the service line would be GRR.

e Under the initial inventory requirements of the LCRR, a galvanized service line that
was never downstream of an LSL but is downstream or previously downstream of a
lead gooseneck, pigtail, or connector is not considered GRR. However, systems
should check with their states if they have more stringent requirements.

Non-Lead The service line is determined through an evidence-based record, method, or technique
that it is not lead or GRR (40 CFR §141.84(a)(4)(iii)).
Keep in Mind:

e If a system can demonstrate that a galvanized service line was never downstream of
an LSL, it may be classified as non-lead.

e The water system may classify the actual material of the service line (for example,
galvanized, plastic, or copper) as an alternative to classifying it as non-lead.

e The term “non-lead” refers to the service line material only and does not include
other potential lead sources present in solder, connectors, and other plumbing
materials.
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Material
- ! . Use This Classification If:
Classification
Lead Status
Unknown The service line material is not known to be a lead, GRR, or non-LSL, such as where there
is no documented evidence supporting material classification (40 CFR §141.84(a)(4)(iv)).
Keep in Mind:

e Water systems have the option to use the terminology of unknown instead of lead
status unknown service line (40 CFR §141.84(a)(4)(iv)).

e Water systems may elect to provide more information regarding their unknown
lines as long as the inventory clearly distinguishes unknown service lines from those
where the material has been determined through records or inspections (40 CFR
§141.84(a)(4)(iv)).

Note:

LA lead gooseneck, pigtail, or connector is defined as “a short section of piping, typically not exceeding two
feet, which can be bent and used for connections between rigid service piping” (40 CFR §141.2).

2Some states include lead connectors in their definition of an LSL. In these instances, the state requirements
are more stringent than the LCRR and water systems must follow these requirements.

Exhibit 2-2 is a diagram of a possible division in service line ownership (or responsibility) between
the customer and water utility in which the system-owned portion of the service line is from the
water main to the curb stop and the customer-owned portion is from the curb stop to the water
meter. For some systems, the delineation may be different, (e.g., the ownership or responsibility
distinction is at the water meter or property line). In other instances, the water system may share
ownership with customers, or the water system or customer may have sole ownership of the
service line. Note that ownership of the property on which the service line is located does not
always equate to ownership or responsibility of the service line.
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Exhibit 2-2: Example of Service Line Ownership Distinction between the Water System and
Customer

Property
Boundary

Water Meter

Premise _
Plumbing

Sidewalk

Street

Curb B

Stop Alternate
! Water
Meter

Location

Conqector

SEET R

b oS

System-owned Customer-owned
Service Line ! Service Line

While the LCRR requires the inventory to categorize each service line or portions of the service
line where ownership is split, a single classification per service line is also needed to support
various LCRR requirements, such as lead service line replacement (LSLR), tap sampling, and risk
mitigation. Systems should follow these guidelines to comply with the LCRR requirements when
classifying the entire service line when ownership is split:

e Service line is lead if either portion is a lead service line (LSL) (40 CFR §141.84(a)(4)(i)).

e Service line is GRR if the downstream portion is galvanized and the upstream portion is
unknown or currently non-lead, but the system is unable to demonstrate that it was
never previously lead (40 CFR §141.84(a)(4)(ii)).

e Service line is lead status unknown if both portions are unknown, or one portion is non-
lead and one portion is unknown (40 CFR §141.84(a)(4)(iv)).

e Service line is non-lead only if both portions meet the definition of non-lead (40 CFR
§141.84(a)(4)(ii)).

EPA recognizes that some segments of the system- or customer-owned service lines could be
made of more than one material. EPA recommends that systems follow the guidelines above to
classify the system-owned or customer-owned portion in these cases. Exhibit 2-3 provides
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examples for classifying the entire service line for various system-owned and customer-owned
material combinations.

Exhibit 2-3: Classifying Service Line Materials When Ownership is Split According to the
LCRR 40 CFR §141.84(a)(4)

Classification for Entire Service
System-Owned Portion Customer-Owned Portion Line

Lead Lead Lead

Galvanized Requirin
Lead q g Lead

Replacement
Lead Non-lead Lead
Lead Lead Status Unknown Lead
Non-lead Lead Lead
Non-lead and never previousl| Non-lead, specifically galvanized

P y ) 'p VE Non-lead

lead pipe material

Non-lead, material other than
Non-lead . Non-lead

galvanized
Non-lead Lead Status Unknown Lead Status Unknown
Non-lead, but system is unable to . . . .

) y ] Galvanized Requiring Galvanized Requiring

demonstrate it was not previously

Replacement Replacement
Lead
Lead Status Unknown Lead Lead

Galvanized Requirin Galvanized Requirin
Lead Status Unknown q 8 q 8

Replacement Replacement
Lead Status Unknown Non-lead Lead Status Unknown
Lead Status Unknown Lead Status Unknown Lead Status Unknown

If the only lead pipe serving a building is a lead gooseneck, pigtail, or other connector (i.e., a non-
LSL attached to a lead connector), then the line should not be designated as an LSL in the initial
service line inventory required under the LCRR. The line may be required to be identified
separately by the state. In addition, as will be discussed in more detail in Section 2.1.3, EPA
recommends water systems identify the lines with only these components separately in their
inventory. Also note that service material classifications can change over time as the system
gathers more information and updates the inventory.
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2.1.2 Recommended Subclassifications and Additional Information (Not Required Under
LCRR)

Water systems may also consider going beyond the requirements of the LCRR by subclassifying
service line materials and tracking additional information. These subclassifications are discussed
below and can provide additional information not only to help facilitate material classification, but
also to inform the public about service lines in their homes and community.

Recommended Subclassifications

A Lead Status Unknown’s “LSL Likelihood.” Some water systems have incorporated additional
information that indicates the probable material of an unknown service line, such as an “LSL
Likelihood.” For example, Flint, Michigan, categorized unknowns as low likelihood of lead, medium
likelihood of lead, and high likelihood of lead (see their online map showing these
subclassifications®). Systems using predictive models may also assign numerical probabilities to
unknowns representing the probability they are LSLs.

Systems could rely on historical records described in Chapter 4, service line material investigations
described in Chapter 5, and the methodology described in Section 6.1 to determine various
subclassifications of unknown service lines. For example, if an individual service line material is
unknown but was installed when lead was not commonly used in the system based on interviews
with experienced system staff and plumbers, the system could consider subclassifying the service
line as “Unknown- Unlikely Lead” or a similar designation. If the system has confirmed service line
materials in a representative number of locations in a neighborhood to be lead, it could consider
subclassifying the remaining unknown service lines in the neighborhood as “Unknown- Likely
Lead” or a similar designation until its material can be investigated.

Although systems are not required to track this information or include it in their publicly
accessible inventories or submittals to the state, internally tracking this information could help
focus proactive inventory investigations and LSLR efforts. If subclassifications are made available
to the public, EPA recommends that water systems clearly communicate this information to the
public by providing easy-to-understand definitions for each subclassification and explaining how
the subclassifications were determined.

GRR Known or Unknown to have been Downstream of an LSL. EPA recommends that systems
that identify GRR service lines, as defined in Section 2.1.1, consider tracking and differentiating
these lines into subclassifications to indicate if: 1) the galvanized pipe is known to be currently
downstream of an LSL, 2) if the galvanized pipe was previously downstream of an LSL, or 3) the
system is unable to demonstrate that the galvanized service line was never downstream of an LSL.
This information could be used for many purposes, such as informing an LSLR prioritization

5 https://flintpipemap.org/map. Accessed December 8, 2021.
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approach or serving as an input for a predictive model. The system could also consider
subclassifying galvanized service lines that are or were downstream of a lead gooseneck, pigtail, or
connector.

Lead-lined Galvanized Pipes. EPA is aware of the existence of lead-lined galvanized service lines
but found limited information indicating their prevalence®. A lead-lined galvanized service line is
consistent with the definition of an LSL under the LCRR (“a portion of pipe that is made of lead,
which connects the water main to the building inlet”) (40 CFR §141.2) and must therefore be
classified in the inventory as an LSL. These lines would be subject to the same LCRR requirements
as other LSLs in the inventory, such as LSLR, public education, tap sample tiering, and risk
mitigation. Inventorying these types of lines will be more straightforward where water systems
have records of their known or likely use. Given that these pipes may appear to be non-lead on
the exterior, attempts to identify their material by visual observation or excavation may not reveal
an interior lead lining. EPA recommends that water systems consider any available information
that indicates where (if ever) lead-lined galvanized pipes were used in the system, along with
approaches such as service line sampling, to populate the inventory with these types of
connections.

Actual Material for Non-lead. The LCRR states that water systems may classify the actual material
of the service line (e.g., galvanized, plastic, or copper) as an alternative to classifying it as non-lead
(40 CFR §141.84(a)(4)(iii)). If states and systems wish to classify these lines as non-lead, EPA
encourages water systems to track the actual materials as additional information internally and/or
as part of the publicly accessible inventory. Including these classifications could improve system
asset management and better inform a statistical model, if used.

2.1.3 Recommendations for Other Drinking Water Infrastructure

EPA encourages water systems to include information on lead-containing infrastructure in their
inventories, including:

e Goosenecks, Pigtails, and Connectors: EPA encourages water systems to identify the
location and material of goosenecks and pigtails (connectors) and to include this
information in their inventories. This would allow water systems to track and manage this
potential source of lead, improve asset management, and increase transparency with
customers. This could also help water systems identify where lead connectors are or
were previously upstream of galvanized pipe and to manage this additional potential
source of lead in their system. As previously discussed, lead from an upstream source can
adsorb onto the galvanized pipe over time. The LCRR requires that when lead connectors

6 http://sedimentaryores.net/Pipe%20Scales/Fe%20scales/Galvanized_lead-lined.html. Accessed December 6, 2021.
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are encountered, they be removed or disconnected.’ In addition, funding sources, such
as the Drinking Water State Revolving Fund (DWSRF), Bipartisan Infrastructure Law (BIL),
and Water Infrastructure Improvements for Nations Act (WIIN), can be used to pay for
lead connector removal and replacement.

Note that systems must follow any state requirements that are more stringent than the
LCRR for these materials. For example, Michigan includes lead connectors in their
definition of an LSL (Michigan EGLE, 2018). California requires water systems to include
in their inventory lead fittings on a non-lead pipe, lead fittings on a lead pipe, and
fittings of unknown material (ASDWA, 2019).

e Lead Solder: EPA recommends that water systems track the presence of lead solder in
the service line or premise plumbing, such as after encountering information indicating
their presence in records or if seen during system inspections or maintenance. Tracking
the presence of lead solder in the service line improves system asset management and
can inform future actions for reduction of lead sources in drinking water. In addition,
knowing locations with lead solder in premise plumbing can help identify tap monitoring
locations under the Lead and Copper Rule (LCR) and LCRR.

e Fittings and Equipment Connected to the Service Line: Devices such as curb stops and
meters may be made of older brass that pre-date the effective date for the Reduction of
Lead in Drinking Water Act (January 4, 2014). These devices may not meet the revised
lowered lead-free standard® and could contribute to lead exposure (Sandvig et al., 2008).
EPA recommends water systems consider tracking these devices if information is
available.

2.2 Include All Service Lines Regardless of Ownership Status and Intended Use

2.2.1 Required under the LCRR

All community water systems (CWSs) and non-transient non-community water systems
(NTNCWSs) must prepare an inventory of all service lines connected to the public water
distribution system, regardless of ownership status (40 CFR §141.84(a)(2)). This means that any
service line connected to the public water system, even where the water system owns no portion
of the service line, must be included in the inventory. In those instances where ownership is split,
the inventory must include both the system-owned and customer-owned portions of the service
line. Water systems must internally track address locations of each service line and their

7 The LCRR is under revision and all rule provisions except for the initial inventory requirements may be subject to
change.

81n 2011, Congress passed the Reduction of Lead in Drinking Water Act that amended Section 1417 of the Safe
Drinking Water Act (SDWA) and established an updated definition for “lead free” as a weighted average of not more
than 0.25 percent lead calculated across the wetted surfaces of a pipe, pipe fitting, plumbing fitting, and fixture and
not containing more than 0.2 percent lead for solder and flux.
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respective material classification (40 CFR §141.84(a)). Where a single service line serves multiple
units in the same building, the water system may choose to exclude unit numbers from the
address. Note that unit numbers may be required to comply with other LCRR requirements, such
as the notification requirements of 40 CFR §141.84(d) and 40 CFR §141.85(e). Because LSLs were
generally not constructed with an interior diameter over two inches, they will typically be
connected to single family homes or buildings with a limited number of units.

Note that some CWSs and NTNCWSs may not have an extensive distribution system, such as those
with a direct connection from a well to a single building. Systems must report the material from
the well to the building inlet for their inventory. EPA intends to develop a separate guidance that
is tailored to small CWSs and NTNCWSs.

Systems must include all service lines (40 CFR 141.84(a)(2)), regardless of the actual or intended
use. These include, for example, service lines with non-potable applications such as fire
suppression or those designated for emergency. These service lines could be repurposed in the
future for a potable or non-emergency use. Water systems must include in their inventory service
lines connected to vacant or abandoned buildings, even if they are unoccupied and the water
service is turned off.

2.2.2 Recommendations (Not Required under the LCRR)

Documentation that Describes System and Customer Responsibility or Ownership

As a best practice, where service line ownership or responsibility is divided between the customer
and the system, water systems may want to include with their inventory relevant information that
describes how ownership or responsibility is divided. Examples could include local ordinances or
local water utility tariff agreements or state laws or regulations. This information may be helpful
to provide to customers who have questions about how the responsibility for the service line is
divided as well as the utility’s authority to access and maintain the portion of the service line that
is located on the customer’s property.

Remember: States and systems may use other terms to describe ownership status
such as “public” and “private” or other terms besides “ownership” to describe the
division of responsibility between the water system and the customer. Systems
should include clear definitions in their publicly accessible inventory.

Recommended Procedures for Service Lines of Vacant or Abandoned Buildings

Water systems could have service lines that connect to vacant or abandoned homes or buildings
that must be included in their inventory even if they are unoccupied and the water service is
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turned off. EPA recommends water systems have procedures in place for managing the service
lines for these structures. For example, water systems could consider:

e Prioritizing occupied homes for service material investigation or replacement to achieve a
greater lead exposure reduction from their overall program, provided that the water is
turned off at the vacant or unoccupied structure.

e Investigating these structures’ service lines if they are doing maintenance or construction
work in the area.

¢ |dentifying service material before service is restored, or not reconnecting LSLs on
previously vacant homes or buildings (or new construction built after demolition).

e Using the transfer of property as an opportunity for service line identification or LSLR.

2.3 Location Identifiers

This section describes the LCRR requirements for providing location identifiers for LSLs and GRRs
in the publicly available inventory as well as suggested identifier information.

2.3.1 Required under the LCRR

Water systems must make a service line inventory publicly available (40 CFR §141.84(a)(8)) that
includes a location identifier for any lead or GRR service lines, such as a street address,
intersection, or landmark (40 CFR §141.84(a)(8)(i)). The LCRR does not require water systems to
make an inventory with the exact street addresses publicly available. Some local or state privacy
laws may prohibit the publication of address-level information. The water system has flexibility to
determine which location identifier best meets the needs of its own community. If the street
address is not used, systems must use a meaningful location identifier. The location identifier
could be, for example, a block, intersection, landmark, GPS coordinates, emergency 911 address
for systems in rural areas, or an alternate indicator (such as water meter location). Regardless of
which identifier the water system chooses, it must not be so overly broad (e.g., census tract or zip
code) that the public could not adequately track general LSL locations or where the system is
making progress in replacing LSLs.

2.3.2 Recommendations (Not Required under the LCRR)

Include a Location Identifier for All Service Line Materials. Water systems are not required to
make a location identifier for lead status unknown service lines or non-lead service lines publicly
available. However, EPA suggests, as a best practice, systems publish locations of all service lines
for the greatest transparency and relevant information for its customers.

Consider Publishing Street Addresses. Although EPA determined in the LCRR that a federal
requirement for a publicly accessible inventory that uses specific addresses is not necessary, EPA
encourages states and water systems to consider including specific addresses in their publicly
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accessible inventory. Relevant factors states and water systems might consider include: underlying
data quality, transparency and consumer awareness, simplification of inventory development and
public communication, availability, impacts on replacement program participation, environmental
justice concerns, state or local privacy laws or constitutional protections, and potential property
value impacts (both positive and negative). EPA also suggests that systems that serve multiple
municipalities include the city or town with the street address.

Include Additional Location Descriptors When Multiple Service Lines Serve the Same Address.
Sometimes multiple service lines serve the same address (e.g., hospital or apartment building).
Water systems should consider adding additional descriptors that would allow each service line to
be uniquely identified.

2.4 Other Recommended Service Line Characteristics

EPA recommends that water systems consider tracking additional service line characteristics, such
as the information source(s) used to identify material for each service line, pipe diameter, and
installation date. These are not LCRR requirements, but tracking this information could benefit the
water system, as discussed below.

Source(s) of information for each service line. This includes recording the source(s) of information
used to identify the material of each service line. Refer to Chapter 4 and Chapter 5 for a
description of possible sources. Tracking this information is valuable for systems to assess their
confidence in the accuracy of an individual service line’s material classification, evaluate the
reliability of certain records or identification methods as a whole, and facilitate updates to the
inventory in the future. This information can also assist states in reviewing the inventory.

Pipe diameter. As explained in Chapters 4 and 6 of this guidance, pipe diameter can be an
important input to determining service material classification, considering that LSLs are often 2
inches or smaller in diameter. Tracking pipe diameter is important for asset management and can
be useful for other information collection efforts such as the Drinking Water Infrastructure Needs
Survey and Assessment (DWINSA). States may have their own requirements. For example,
Wisconsin requires material reporting to their public service commission by diameter.®

Installation or replacement date. As detailed in Chapter 4 and Chapter 6, the date of service line
construction or replacement can be an important input in screening for potential LSLs. This
information should also be tracked for general asset management purposes. Where precise dates
are not available, the year (e.g., 1985) or estimated date range (1950-1960) of installation or
replacement can be provided.

% See https://blogs.edf.org/health/2020/04/16/|atest-wisconsin-data-on-water-service-lines-provides-important-
insights-reveals-over-150000-lead-pipes/.
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Key Points to Remember

LCRR Requirements

&~ The inventory must include all service lines connected to the public water distribution
system regardless of intended use (40 CFR §141.84(a)(2)). Lead connectors, gooseneck,
and pigtails are not required to be included unless required by the state.

#—= The inventory must include information on both the system- and customer-owned
portions where ownership is split (40 CFR §141.84(a)(4)).

8~ Service lines must be classified as lead, GRR, non-lead (or the actual material), or lead
status unknown service lines (or unknown) (40 CFR §141.84(a)(4)).

#—~ A classification of non-lead must be supported by evidence-based records, methods, or
techniques to prove it is not lead or GRR (40 CFR §141.84(a)(4)(iii)).

#—= The water system must create and maintain an inventory that includes the exact address
associated with each service line connected to the public water system. (40 CFR
§141.84(a)).

&= An inventory of lead and GRR service lines must be made publicly available, but the LCRR
does not require the publicly available inventory to include the specific address of each
lead and GRR service line. Systems may use a location identifier for any lead and GRR
service lines (40 CFR §141.84(a)(8)(ii)).

Recommendations (Not Required under the LCRR)

= EPA encourages water systems to consider including street addresses, when available, as
their location identifier for all service lines in its public-facing inventory. Identifiers should
be significantly detailed to allow the identification of a specific service line.

&~ EPA encourages water systems to expand their inventories to include service line
subclassifications, other plumbing components such as lead connectors, and other details
such as source of information, pipe diameter, and installation date.
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Chapter 3: Inventory Planning

This chapter addresses planning steps that systems should consider when developing their
inventory. This information is intended to be helpful for all systems, regardless of where they are
in their inventory process. The chapter is organized as follows:

e Section 3.1 provides an introduction to the inventory development process,

e Section 3.2 includes considerations when identifying staff and resources needed for
inventory development,

e Section 3.3 includes options and considerations for water systems in the selection of an
inventory format,

e Section 3.4 provides recommendations for developing procedures for the collection of
service line information, and

e Section 3.5 suggests partnering with third parties for assistance in obtaining information
on service line materials.

3.1 Inventory Development Approach

As stated in Chapter 1, this guidance covers the lifecycle of the inventory, including inventory
creation, material investigations, system reporting, state review, and public accessibility of service
line information. As noted previously, water systems should not wait to replace lead service lines
(LSLs) until they have identified the materials of all service lines. In fact, verification of service line
materials during lead service line replacement (LSLR) could be part of a water system’s strategy to
continuously improve its inventory over time. Exhibit 3-1 provides a schematic of this inventory
lifecycle.
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Exhibit 3-1: Inventory Lifecycle

inventory and field
investigation
procedures

COMPLETE
INVENTORY

CONTINUOUS identify all service
line materials and

INVESTIGATE IMPROVEMENT eliminate unknowns

GATHER

records and initial proactively and during
compile data inventory course of normal
field operations

reliability of
records and
field techniques

*Discrepancies may be occasionally
encountered. If they are repeatedly
encountered, systems should
reassess their confidence in their
inventory’s accuracy.

Replace Lead Service Lines

Replacing lead service lines can occur
anytime in the steps shown

Other best practice approaches for developing an inventory are available in the literature (Liggett
et al., 2022; LSLR Collaborative, 2021; Hensley et al., 2021). No matter the specific approach and
steps used, water systems should treat the inventory as a living dataset that is continuously
improved over time as the inventory is updated. The number of unknowns in the inventory should
decrease as systems gather new information through normal operation and any proactive
material identification activities in which the water system is engaged. The water system should
also gain confidence over time in the accuracy of the inventory as records or material
identification methods are assessed. As a reminder, water systems should review state regulations
and follow required steps that are more stringent than the Lead and Copper Rule Revisions (LCRR)
when developing the initial inventory.

3.2 Identifying Staff and Resources

The level of effort needed to prepare an initial inventory is highly dependent on the size of the
system, the availability of historical records, the format and condition of those records, LSL
investigation methods chosen by the water system, and methods required and/or approved by
the state (Liggett, 2021; Hensley et al., 2021; Liggett et al., 2022).
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When records are in paper format, large systems have hired temporary staff (e.g., interns) to
digitize the data. Liggett et al. (2022) notes that “staff requirements ranged from 2-3 full time
employees working 6 days a week for 2 months to several employees working continuously from
the start of their lead reduction program” based on a survey of 10 large water systems serving
approximately 100,000 to 1.5 million people. All surveyed systems indicated that a significant
allotment of staff was needed for at least an initial period. Where customers were engaged in the
inventory process, water systems staff were needed to assist customers, gather information from
customers, and in some cases verify the information (Liggett et al., 2022).

Interviews with experienced system staff and plumbers can be used to focus the inventory effort
and verify utility practices (LSLR Collaborative, 2021; Bukhari et al., 2020). Experienced staff may
also know where relevant historical records are located. Classifications of service line materials
based on interviews, however, should not be used as a sole source of information for the initial
inventory. Systems may also consider interviewing their neighboring water systems to inquire
about regional practices (California Water Board, 2020).

3.3 Selecting an Inventory Format

EPA does not require a specific format for the service line inventory. In some states currently
requiring submission of inventory information, systems have submitted spreadsheets, geospatial
maps, lists, and handwritten notations. ASDWA (2022) notes that states that have required
inventory information prefer an electronic submittal over paper or PDF submissions that only
provide “a snapshot in time.” The subsections below discuss lists, spreadsheets, databases, and
maps. Systems should check with their states for any specific requirements.

When water systems consider the inventory format, they should consider that the service line
inventory will change over time as new information is added, records evaluations and
investigations are conducted, and LSLs are replaced. The format should be flexible enough to
accommodate updates, be easily transmittable to the state, include location identifiers, and be in
a format that can be made publicly accessible. Water systems should also consider whether a
format will be easy-to-use and understand for consumers, community-based organizations, and
other organizations that may be interested in using this information, for example to identify
whether a consumer is served by an LSL, support community outreach, or develop additional
research or data tools for consumers.

Systems may also wish to internally track additional information that is not required but is
recommended as best practices in Chapter 2. For central internal data tracking of required and
additional inventory elements, EPA recommends that systems consider how they will use their
internal data system to generate regulatory state submittals and the publicly accessible inventory.
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3.3.1 List, Spreadsheet, or Database

Systems may be able to create a simple list of all addresses with a service line material designation
for each. While a location identifier is sufficient for a publicly accessible inventory, some states
may require systems to include the source of information used to classify each line to ensure the
requirements in 40 CFR §141.84(a)(3) are met. See Section 2.4 for other recommended inventory
elements to include.

Electronic spreadsheets and databases have an added advantage over lists for tracking additional
information fields. Spreadsheets and databases can be organized in a way that information can be
searched, filtered, sorted, and updated. They can be configured to include photos of service line
material. The ability to store and communicate a large amount of information in one central
location makes electronic spreadsheets and databases a useful inventory method, particularly for
systems with large numbers of LSLs. General recommendations for preparing a spreadsheet
inventory from a white paper by the Association of State Drinking Water Administrators (ASDWA)
and BlueConduit (2020) include the following:

e Each home/service line is a row in the spreadsheet.

e Each column refers to different data points available for each service line (e.g., address,
installation date, service line materials classification, and source of information).

e System-owned and customer-owned portions, if applicable, are tracked separately.
e Information regarding goosenecks, pigtails, and connectors is tracked separately.

e Labelingis consistent across the data, and the spreadsheet has a data dictionary to
define the column headers.

e Previous information is not lost when new information is found, which will help the utility
evaluate the accuracy of historical records.

EPA developed a spreadsheet template that systems may consider using to organize their
inventory. The template contains color-coded worksheets for documenting system information,
inventory methods, and how the system is making the inventory publicly accessible. The template
also includes a detailed worksheet that systems can use to track the materials and other relevant
information for each individual service line. This detailed inventory worksheet is designed for
users to enter information on one service line, including the system-owned and customer-owned
portions where ownership is split, in a single row. It includes columns for required and
recommended elements and dropdown menus for some columns to expedite data entry and
analysis. The detailed inventory worksheet is customizable; systems can add or delete columns to
fit their needs.

A description of each inventory template worksheet is provided in Exhibit 3-2. Some cells in the
spreadsheet are linked, (i.e., the system’s name and Public Water System Identification Number
(PWSID) entered on the public water system (PWS) information sheet carry over to the heading of
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the other worksheets). The inventory summary includes a formula that will auto-calculate the
total numbers of each of the four service line materials classifications based on the detailed
inventory. In addition to the electronic version, fillable forms for several worksheets (PWS
information, Inventory Methods, Inventory Summary, Public Accessibility Documentation, and
State Checklist) are in Appendix A. The detailed inventory template is available electronically at
https://www.epa.gov/ground-water-and-drinking-water/revised-lead-and-copper-rule. Water
systems can save a copy of the template to their network or computer and submit the entire file
to their state.

Exhibit 3-2: Organization of EPA Inventory Template

Worksheet Type Worksheet Name Description
Template
P . Contains detailed instructions for systems.
Instructions_System
Template
P A Contains detailed instructions for states.
Background Instructions_States

Summarizes requirements for classifying the entire service line when
Classifying SLs ownership is split (i.e. , when the system owns a portion and the
customer owns a portion).

PWS Information For systems to document basic system information.

For systems to document the methods and resources they used to

Inventory Methods
v develop and update their inventory.

For systems to provide a summary of their service line inventory,
including information on ownership, inventory format, and the number
of service lines for each of the four required materials classifications.
Systems can enter the totals into this worksheet or automatically
generate totals based on information in the Detailed Inventory
worksheet.

Inventory Summary

Templates for Water Systems

Provides a customizable format water systems can use to track materials
for each service line in their distribution system. Each row equals one
service line connecting the water main to the customer's plumbing.
Separate columns track location information, the system-owned portion,
the customer-owned portion, other possible sources of lead,
information for assigning a tap sample tiering classification, and
information for lead service line replacement (LSLR). Systems can
customize the worksheet by adding or deleting columns.

For systems to provide documentation to states on how they met the
public accessibility requirements of the LCRR.

Detailed Inventory

Public Accessibility Doc.

Provides a checklist that states can use to determine and document if
water systems met all of the January 15, 2021 LCRR requirements for
Templates for States State Checklist their Initial Inventory including timely submission, required elements,
use of information sources, public accessibility, and public notification of
service line materials.

Source: EPA Inventory Template (https://www.epa.gov/ground-water-and-drinking-water/revised-lead-and-
copper-rule).

Other spreadsheet templates are available for download. For example, ASDWA’s website
(https://www.asdwa.org/lead-and-copper-rule-lcr/) provides a link to their separate inventory
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template spreadsheets for community water systems (CWSs) and non-transient non-community
water systems (NTNCWSs). Another example is the template developed by Kansas Department of
Environmental Health.° In addition to the information needed to track material classifications
including GRR for system- and customer-side portions of the service line, their template includes
columns for additional elements. For example, it includes water main material, connector material
and replacement, installation dates, sources of information used for service line identification, and
other data needed to assign a lead tap sampling tier to the service line. In addition, Kansas’
template includes color-coded instructions to highlight cells in which data must be typed and
columns containing drop-down menus or auto-calculation. Systems should check with their states
to determine if they have developed an electronic template that they should or must use to
organize and/or report their detailed inventory.

3.3.2 Maps

Many water systems have developed simple or interactive web-based maps to present their
service line inventory, share information with the public, and inform their LSLR program. These
maps provide systems with an easily updatable platform for storing inventory data while also
having the ability to instantaneously share that data in an intuitive, easy-to-use format with
anyone with internet access. Moreover, geospatial databases supporting online maps can store
attribute information. For example, systems with high-level mapping capabilities can link image
files of historical tap cards with LSL locations (Liggett, 2021). Additional benefits of mapping may
include the ability to more easily plan LSLRs along with planned capital improvement projects or
to identify LSLR priority locations using existing environmental justice map tools (such as EPA’s
EJSCREEN1?) along with a system’s map. Also, maps can be augmented over time to include
additional information, such as important infrastructure (e.g., water mains and water towers), to
improve a system’s asset management. See Section 7.2.2 for additional information on web-based
map applications, including best practices from recent publications by Hiltner et al. (2019) and
Woods and Webb (2021).

Two examples of water system maps are DC Water and Greater Cincinnati Water Works, which
are described in Appendix B. Note that these maps were developed prior to the LCRR and do not
include GRR. EPA recommends that water systems maps also include a color scheme for GRR.

3.4 Develop Procedures for Collecting Service Line Information

Under the LCRR, systems must identify and track information on service line material as they are
encountered in the course of normal operations (40 CFR §141.84(a)(5)). This information could be
based on visual inspection — see Section 5.1 for guidance on visually identifying service line
material.

10 The template is available at https://www.kdhe.ks.gov/547/Lead-Copper-Rule.
11 https://www.epa.gov/ejscreen.
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Information collection by water system staff and contractors, who typically have relevant
experience and/or training regarding lead in drinking water, enhances quality control of the
information they collect (LSLR Collaborative, 2021). Opportunities for data collection under
normal operation include but are not limited to:

e Water meter reading

e Water meter repair or replacement (see picture of an
excavated meter with service line material exposed)

e Service line repair or replacement
e Water main repair or replacement
e Backflow prevention inspections

e Other street repair or capital projects with open cut
excavations

Inventory activities should be considered as something that can be
worked into the day-to-day activities of the system rather than treated as
an independent effort. Systems should consider developing standard
operating procedures (SOPs) or modifying existing SOPs to document how
their staff and contractors will collect this information and use it to
update their inventory. SOPs can help ensure that a consistent method Example of Meter Pit
of tracking, updating, and reporting is used for staff and contractors of Source: LSLR Collaborative 2018
all experience levels. Written SOPs can also provide a way for water systems to document how

they met the requirement to collect information during normal operations. SOPs can be brief, but

the key is to disseminate them to appropriate staff and contractors, use them to conduct training,

and ensure that they are incorporated into normal operations. Water systems should consider
incorporating quality assurance reviews into their SOPs and procedures that ensure accountability
before a project is completed.

One way to facilitate information

Example: Custom app for information collection ) i )
collection and inventory updates is the

The Pittsburgh Water and Sewer Authority use of electronic field capture records.
(PWSA) developed specific service line and meter

replacement work orders in the tablet-based Water systems should consider
application used by utility workers and plumbers, developing procedures for customer

allowing them to update service line material
observations and record information on
replacements in the field.

service representatives and other staff or
contractors that have interactions with
customers. Any one-on-one interaction is
an opportunity to educate customers
about the importance of the service line inventory and to obtain permission for water system
personnel to access the home for service line material investigation, or an interaction can be used
to provide information to the customer on how to self-identify the material for their portion of the
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service line and submit it to the system. See Section 5.1.1 for additional guidance on customer
self-identification and Appendix C for examples of customer service line material instructions from
water systems.

3.5 Establish Partnerships with Third Parties

EPA encourages water systems to reach out and partner with plumbers, plumber trade
organizations, local plumber union organizations, and other third parties to obtain as much
information as possible on service line materials and coordinate LSLR where possible. There are
many potential third parties that could be included, such as homeowner associations, community-
based organizations, building agencies, building inspectors, social services, landlords or realtors,
public health departments, departments of education, universities, Tribal Consortia, religious
organizations, and technical assistance providers.

There are different ways that third parties can help systems obtain this information:

e The third party may be able to determine service line material as part of their normal
field procedures (e.g., plumbing modifications, building inspections, etc.).

e The third party may be able to facilitate outreach and engagement with specific
communities, encouraging residents to conduct self-identification of service line and
plumbing materials and to report this information to the water system.

Coordination and training should take place early in the process to ensure third parties are aware
of the purpose, schedule, and procedures for the inventory and the importance of notifying the
water system with any information on service line materials.

Real world examples of successful partnerships include:

e The Pittsburgh Water and Sewer Authority (PWSA), Pennsylvania, partners with their
local health department to obtain information during plumbing inspections. PWSA works
with their local health department to add service line inspection and reporting to
plumbing inspection forms. PWSA automatically receives information by email whenever
a plumbing inspection report contains customer-side service line information (Duffy and
Pickering, 2021). See the PWSA case study in Appendix B for more information.

e Denver Water, Colorado, partners with community organizations to remove barriers.
Denver Water’s Ambassador Program focuses on developing partnerships with trusted
community organizations to help eliminate possible barriers that could prevent
communities from understanding and participating in their Lead Reduction Program. The
Ambassadorship Program works in a neighborhood-by-neighborhood basis to share
information about the Lead Reduction Program in multiple languages, so everyone
receives the same information and resources, regardless of their background. One goal of
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this program is to encourage homeowners to confirm if they have an LSL and to sign a
consent form allowing Denver Water to replace it at no direct charge to customers.!?

e The City of Newark, New Jersey, partnered with Clean Water Action, local residents, and
retired utility workers as volunteers and trusted messengers to talk to residents. The City
of Newark used door hangers and lawn signs to reach renters, who make up
approximately 74 percent of residents. An interactive website was key to providing
information to customers regarding their service line material (LSLR Collaborative, 2020).

e Grand Rapids Water System (GRWS), Michigan, partners with rental property owners. In
Grand Rapids, many LSLs serve rental properties. Because only property owners can sign
the agreements for LSLR in Grand Rapids, GRWS met with rental property owner
associations to encourage participation in their LSLR program. The water system met well
in advance of scheduled replacements to present information about the LSLR program
and answer questions that property owners might have (USEPA, 2021e).

Real estate transactions may also provide additional opportunities for educating residents,
engaging them to identify service line material, and ultimately facilitate LSLR. McCormick et al.
(2017) noted that four states (Connecticut, Delaware, New York, and Pennsylvania) required
mandatory disclosure of lead pipes or fixtures. Six additional states (lllinois, Michigan, New
Mexico, North Carolina, South Carolina, and Wisconsin) and the District of Columbia required
mandatory disclosure of pipe material; however, lead was either not specifically addressed or was
only included if the seller identified conditions as unsafe (McCormick et al., 2017). Lu et al. (2019)
found that when homebuyers have access to a seller’s disclosure, indicating the presence of an
LSL, the sellers were willing to negotiate to replace it or provide compensation for the
replacement cost. Water systems can work with real-estate agents and home inspectors to
support disclosures of identified service line materials (ideally through an online inventory) and
provide procedures for customer service line self-identification or verification by trained
personnel. See Chapter 7 for recommendations related to inventory accessibility and Section 5.1.1
and Appendix C for customer self-identification guidance.

12 (https://www.denverwater.org/your-water/water-quality/lead/events-outreach). Accessed November 2, 2021.
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Key Points to Remember

LCRR Requirements

#—= Systems must identify and track information on service line material as they are
encountered in the course of normal operations (40 CFR §141.84(a)(5)).

Recommendations (Not Required under the LCRR)

#—= EPA recommends systems consider a continuous improvement approach for
inventory development.

&= The inventory is a living dataset that is continually improved over time with new
and better information including when LSLs are replaced.

#—= Interviews with experienced staff and plumbers can help focus the inventory effort
and locate system records.

&= Water systems should consider interviewing neighboring water systems about
regional construction practices.

#—= Systems can use a variety of formats for the inventory; however, an electronic
format is recommended over paper or PDF formats.

#—= Water systems should consider developing or modifying SOPs to document how
they will collect service line information during normal operations and update their
inventories.

&~ Inventory activities should be considered as something that can be worked into the
day-to-day activities of the system rather than treated as an independent effort.

= EPA encourages water systems to partner with plumbers and other third parties to
obtain information on service line materials.
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Chapter 4: Historical Records Review

The Lead and Copper Rule Revisions (LCRR) specifies the types of historical records that water
systems must review to develop their initial service line inventory. Sections 4.1 through 4.4 provide
guidance on how the required types of historical records can be used and where to find them.

EPA recognizes that service line configuration and existing records may vary widely. For example,
water systems will have different numbers of lead service lines (LSLs) and unknowns, varying
ownership delineations, and access to historical records of varying accuracy. In addition, systems will
have different avenues of information gathering and priorities that are tailored to their specific
community.

Systems should document the records they reviewed as a best practice. Templates are available in
an electronic form, “Inventory Methods” from EPA’s template available at EPA’s website,
https://www.epa.gov/ground-water-and-drinking-water/revised-lead-and-copper-rule or the hard
copy form in Appendix A to document each type of record reviewed and when it was reviewed.
Systems should also consider tracking and including the records used to identify the material of
each portion of the service line (e.g., plumbing code or water system record) in their inventory.

Water systems should continue to gather information on service line materials after they have
been classified and assess the accuracy of historical records. As the Association of State Drinking
Water Administrators (ASDWA) states in their white paper about using data science for inventory
development (ASDWA, 2019), “the process of learning just how accurate (or otherwise) a system’s
records are is a powerfully informative piece of this data-driven approach.” ASDWA points out
that some types of records will be more accurate than others, given each community’s unique
historical development patterns. For example, more recent records resulting from confirmation
during road construction may be more reliable than decades-old tap cards. EPA recommends
evaluation of the accuracy of historical records and that, if a specific record source proves to be
inaccurate, systems consider reclassifying service line materials that rely solely on that record
source as “unknown” until additional information can be gathered.

Exhibit 4-1 lists required records systems must use to identify service line materials for the initial
inventory under the LCRR (40 CFR §141.84(a)(3)). The last column of the exhibit includes how the
records can be used to develop the initial inventory.
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Exhibit 4-1: Requirements for Historical Records Review for Initial Inventory Development

under the LCRR

Type of Historical
Records

Regulatory Requirement
(citation)

Primary Uses for Inventory
Development

(Including but not limited to)

Previous Materials
Evaluation

Water systems must use the information on
lead and galvanized iron or steel that it
identified under 40 CFR § 141.42(d)* when
conducting the inventory of service lines in its
distribution system for the initial inventory (40
CFR §141.84(a)(3)).

Reporting construction
materials present in their
distribution systems.

Identifying LSL material for
subset of sites that were used
for lead and copper tap
monitoring.

Construction and
Plumbing Codes
and Records

Systems must review all construction and
plumbing codes, permits, and existing records
or other documentation which indicates the
service line materials used to connect
structures to the distribution system to
identify service line materials for the initial
inventory (40 CFR §141.84(a)(3)(i)).

Identify when LSLs were
allowed/specified or banned
from use.

Identify service areas most likely
to have LSLs by home/building
construction date and service
line size.

Review construction and
plumbing permits for
identification of service line
(customer and/or system-
owned) and plumbing materials.

Water System Systems must review all water system records, Identify service line material for
Records including distribution system maps and system-owned and customer-
drawings, historical records on each service owned sides.
connection, meter installation records,
historical capital improvement or master
plans, and standard operating procedures, to
identify service line materials for the initial
inventory (40 CFR §141.84(a)(3)(ii)).
Distribution Systems must review all inspections and Identify service line material for
System records of the distribution system that system- and customer-owned
Inspections and indicate material composition of the service portions.
Records connections that connect a structure to the Verify construction and water
distribution system to identify service line system records.
materials for the initial inventory (40 CFR
§141.84(a)(3)(iii)).
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Type of Historical Regulatory Requirement Primary Uses for Inventory
Records (citation) Development

(Including but not limited to)

State Systems must review any resource, e Identify service line material for
Requirements information, or identification method system- and customer-owned
provided or required by the state to assess portions.

service line materials, to identify service line
materials for the initial inventory (40 CFR
§141.84(a)(3)(iv)).

Note:

1 Under 40 CFR §141.42, water systems were required to identify and report to their state if certain
construction materials were present in their distribution system in the early 1980s (USEPA, 1980). Under the
1991 Lead and Copper Rule (USEPA, 1991a), water systems were required to use this evaluation to identify a
pool of targeted sampling sites that meet the tiering criteria for lead and copper tap monitoring and was
sufficiently large enough to meet the required number of lead and copper tap samples.

4.1 Previous Materials Evaluation

Under 40 CFR §141.42(d), or special monitoring for corrosivity characteristics, water systems were
required to identify if certain construction materials were present in their distribution system that
included:

e Lead from piping, solder, caulking, interior lining of distribution mains, alloys, and home
plumbing;

e Copper from piping and alloys, service lines, and home plumbing;

e Galvanized piping, service lines, and home plumbing;

e Ferrous piping materials such as cast iron and steel; and

e Asbestos cement pipe.

In addition, there may be additional state requirements for the identification and reporting of
other materials. EPA requires systems to use the information they identified on lead and
galvanized iron or steel under 40 CFR §141.42(d) when preparing their initial inventory.

In addition to the previous materials evaluation described above, other previous material
evaluations can be useful in developing the inventory. Under the 1991 Lead and Copper Rule (LCR)
(USEPA, 1991a), water systems were required to complete a materials evaluation of their
distribution systems to identify a pool of targeted sampling sites that met the sample site
requirements and was sufficiently large to meet the required number of lead and copper tap
samples (40 CFR §141.86(a) of the LCR). The LCR also required in 40 CFR §141.86(b) that water
systems review:

e Information collected under the pre-LCR materials evaluation under 40 CFR §141.42(d);
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e All plumbing codes, permits, and records in the files of the building department(s) that
document the plumbing materials installed within publicly- and privately-owned
structures connected to the distribution system;

e Allinspections and records of the distribution system that indicate the material
composition of the service connections that connect a structure to the distribution
system; and

e All existing water quality information that includes the results of all prior analyses of the
system or individual structures connected to the system, indicating locations that may be
particularly susceptible to high lead or copper concentrations.

Also under the LCR, systems subject to lead service line replacement (LSLR) requirements'3 were
required to identify the initial number of LSLs in their distribution system, including the portion(s)
owned by the system, based on the prior materials evaluations (40 CFR §141.84(b)).

In addition to previous materials evaluations described above, EPA recognizes that systems may
have previously reviewed historical records proactively for asset management, pre-LCRR inventory
efforts, and LSLR activities. It is important to note that records already reviewed for service line
material information need not be reviewed again. EPA recommends that water systems document
previous reviews as part of their initial inventory effort, including the date and scope of the
reviews.

4.2 Construction and Plumbing Codes and Records

Systems must review all construction and plumbing codes, permits, and existing records or other
documentation that indicate the service line materials used to connect structures to the
distribution system (40 CFR §141.84(a)(3)(i)). Each of these record types is described below.

Construction and Plumbing Codes

Municipal construction codes (also known as “building codes”) and plumbing codes may indicate
when the use of lead or lead-containing pipes for potable use applications were prohibited by the
code. This information, combined with distribution system and building records, can identify
structures that were built after lead bans became effective and would not have LSLs.

The 1986 Safe Drinking Water Act (SDWA) amendments prohibited the use of pipe, solder, and
flux that were not “lead free” as defined in 1986 in new installations and repairs* and directed

13 Refer to footnote 3.

141n 1986, Congress amended the Safe Drinking Water Act (SDWA) to prohibit the use of pipes, solder, or flux that
were not “lead free” in the installation or repair of public water systems or plumbing in residential and non-residential
facilities providing water for human consumption. At the time, "lead free” was defined as solder and flux with no
more than 0.2 percent lead and pipes with no more than 8 percent. This is often referred to as the 1986 SDWA lead
ban.
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states, as a condition of receiving grants for the Public Water System Supervision program, to
enforce the provision effective 24 months after June 19, 1986, through state or local plumbing
codes or other means (42 U.S. Code §300g-6(b)). Some states adopted their own laws before the
federal requirement. Thus, water systems should check with their state to determine the
appropriate date. See Appendix D for a summary of lead ban provisions by state (USEPA, 1991b).

In addition to information on when LSLs were allowed
and banned, municipal construction and plumbing Most Lead Service Lines are Old!
codes can also indicate a maximum diameter of LSLs.
Most LSLs are 2 inches or less in diameter and serve
primarily single-family homes or small multi-family
residences. Larger apartment complexes and

LSLs were primarily installed from
the late 1800s to the 1940s
(Hensley et al., 2021). Some
communities, however, continued

commercial and industrial building are typically served to install them through the 1980s
by larger diameter service lines. There have been very until they were banned at the
few cases of installed LSLs as large as 3 inches (LSLR federal level.

Collaborative, 2021). The service line material
verification requirements in Michigan exclude service
lines that are 4 inches or more in diameter (Michigan EGLE, 2018).

Systems should also review any local ordinances relevant to LSLs. For example, systems may be
aware of an ordinance which prohibits reburial of exposed lead pipe in their community. Water
systems could compare the ordinance effective date with records of construction projects subject
to the ordinance requirements to determine if service line material can be inferred.

Possible locations for construction and plumbing codes include (Liggett, 2021; LSLR Collaborative,
2021):

e Municipal building permit/code enforcement department
e Agency overseeing state plumbing code

e Local governing body (e.g., city or town council)

Other possible locations include city archives, which are often in city public libraries. Additionally,
online databases have many historical city codes and reports available online.

States and municipalities often adopt into state or local law national or international building or
plumbing codes written by trade organizations. The codes may be adopted into law as written or,
they may be modified. In addition to checking with the state on the date they enforced the 1986
lead ban as recommended above, systems may also check with their state or local government for
any additional requirements related to adoption of codes. Exhibit 4-2 provides examples of
municipal code language and its meaning from Hensley et al., 2021.
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Exhibit 4-2: lllustrative excerpts from municipal codes, specifying that lead was allowed or
required as pipe material for service lines

TABLE 1 [Mlustrative excerpts from municipal codes, specifying that lead was allowed or required as pipe material for service lines
(Miguel Del Toral, personal communication, July 2018}

Municipal code language What the code language meant
Water Service...Sec. 23. All water pipes laid underground whether outside or inside the The entire service line was required to be
building and of a diameter less than 2 inch. shall be “extra strong” lead pipe made of lead

Pipe Material. Sec. 17. All service pipe, from the point of union with the main to the service = Lead pipe was only required between the
stop inside of curb line shall be of lead, known and designated as “Extra Strong,™ water main and the property line
weighing as follows per lineal foot:

Sec. 14. Pipe, Kind Used, Water Commissioner to Purchase.—Either lead, galvanized or The service line could be lead pipe,
enameled iron service pipes may be used at the option of the applicant. All lead and iron galvanized iron pipe, or enameled iron
pipes must have sufficient strength to sustain a pressure of not less than 200 pounds to pipe. However, a short lead pipe at
the square inch, and at the point of connection with the street main between the least 18 inch. long (commonly called a
corporation cock and the coupling in the iron service pipe there must be at least 18 inch. ‘lead gooseneck”) was required at the
of lead pipe to retain rigidity of the iron pipe connection with the water main

Section 995. Water Connections for Buildings: All pipes leaving the curb cock and used for Lead was not required but was one of the
connecting buildings with the City water system, shall be laid under ground, and at least types of pipes allowed
18 inch. below the established grade, and shall be of lead or galvanized wrought iron or
steel

Section 660 A. Materials of Water Pipe and Fittings. All water service and distribution pipes  Lead was not required but was one of the
shall be of lead, galvanized wrought iron, galvanized steel, brass, copper, or cast iron with types of pipes allowed
brass, copper, galvanized iron or galvanized or malleable iron fittings

Source: Hensley et al., 2021.
Permits

Water system, local government, or local plumbing codes may require plumbers to obtain permits
to install or replace service lines. These permits should include the location and the date of
installation or replacement and may include information on service line materials. In addition,
there may be an inspection record that accompanies the permit.

If permits do not specify service line material, systems may be able to cross-reference the permit
with construction practices at the time of replacement. Systems may be able to find these permits
at their municipal building department, code enforcement department, or municipal water system
(LSLR Collaborative, 2021).

Other relevant permits may include those for general renovation or other plumbing-related
building activities. Many jurisdictions require permits and inspections when plumbing is modified
for remodeling for renovations or additions.

Other Existing Records and Documentation

In addition to construction and plumbing codes and permits, other records may exist that indicate
the service line materials used to connect structures to the distribution system. For example,
municipal tax records typically contain the date of building construction, which when cross-
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referenced with construction practice information from other sources, could help identify service
line materials. Also, the date of building construction can be compared to water main installation
records. A newer tap installation date for an older home could mean the service line was partially
replaced on the system side. The reverse could also be true — a newer building construction date
compared to tap installation date could indicate a partial service line replacement on the
customer side. These records may be found at the municipal tax assessor’s office or the
centralized municipal government geographic information system (GIS) office (LSLR Collaborative,
2021).

Community planning documents and maps may also contain information on the date of
construction, which can be useful to identify potential locations of LSLs. These documents may be
found at municipal planning departments, regional planning agencies, the public library, or the
local historical society (LSLR Collaborative, 2021). Property appraisal records might include the
year a structure was built and when it was modified. County or city council meeting minutes may
also contain additional relevant records.

4.3 Water System Records

Water system records are a key source of information and are one of the many sources that systems
must review to identify service line materials and develop the initial inventory. Systems can use any
relevant water system records they may have to develop their inventory, but at minimum must
review the water system records listed in 40 CFR §141.84(a)(3)(ii).

Exhibit 4-3 lists the type of water system record that must be reviewed, what the record may
contain, and the possible formats of the records. Other possible water system records that could be
used to develop the initial inventory include historical water system standard operation procedures
(SOPs), water main replacement records, water loss studies, and annual reports. Additional
discussion of a key type of record, service line installation records or “tap cards”, follows the exhibit.

Note when reviewing historical SOPs, systems should review past
procedures for connecting a new building and if they allowed
connection to an old service line. If allowed, this could indicate that
some newer construction could be potentially connected to an LSL.

Guidance for Developing and Maintaining 4-7 August 2022
a Service Line Inventory



Exhibit 4-3: Water System Record Examples and Uses

Type of Water System Record
Required under the LCRR!

Relative information

Possible Formats

Distribution system map and
drawings

Date of construction of different
parts of the distribution system
may help inform when and where
LSLs were used.

Hard copy maps, digital maps, or
web-based map applications

Historical records on each
service connection

Detailed information on service
line material, location, and size.

Ledgers, cards (e.g., tap cards or
drill records), or databases

Meter installation records

May contain the service line
material. Meter size and/or type
can indicate service line size or
building usage.

Water system files and records

Historical capital improvement
or master plans

Historical installation patterns may
help inform when LSLs were used.

Archived report or electronic
document

Standard operating procedures

Allowable materials for
construction of service lines and
for service line repairs.

Specifications and standards used
by the water system

Notes:

'Each type of water system record must be reviewed to develop the initial inventory (40 CFR §141.84(a)(3)).

Historical records on service connection installation may be in the form of tap cards (also called
drill records), which are recorded when a service line is tapped into the water main and connected
to an individual home or building. They are often handwritten index cards that contain the

Example: Scanning tap cards as a starting point

In 2017, the Pittsburgh Water and Sewer Authority (PWSA)
scanned almost 130,000 paper service record folders and
3,000 microfiche records and created an initial database with
the results. PWSA found that many of these records, however,
were inaccurate because of maintenance conducted since
they were initially installed (Duffy and Pickering, 2021). See
Appendix B for the PWSA case study.

installation date, pipe diameter,
and pipe material. Exhibit 4-4
provides examples of tap cards
specifying lead pipe material.
The LSLR Collaborative (LSLR
Collaborative, 2021)
recommends digitally
categorizing tap cards as one of
the first steps in building an
inventory.
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Exhibit 4-4: Examples of Tap Cards with Lead Listed as Service Line Material
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Bukhari et al. (2020) notes that “using tap cards alone can be challenging since information can be

inconsistent, unreliable, or altogether absent.
For example, there may be situations where a | Example: Meter Installation as an Information
line was repaired or replaced, but the Source

location-specific tap card was never
updated.” Moreover, tap cards may only
contain information on the system-owned

The City of Evanston, lllinois, replaced approximately
one-third of their meters in 2018. They documented
the service material type and inputted the

portion of the service line (Duffy and information into their computerized maintenance
Pickering, 2021). It is important to management system (CMMS) (AWWA, 2021).
supplement tap card information with service

line replacement or repair data; water main
installation, rehabilitation, or replacement records; meter installation records; and other field data
and investigations.

4.4 Inspections and Records of the Distribution System

Historical records of inspections might indicate service line materials. Sources of information
include responses to customer complaints, inspections to locate leaks, or inspections to
investigate meter issues. Cross connection inspections may also provide information on service
line material. Systems may store this information electronically, for example, using a
computerized maintenance management system (CMMS) (Liggett, 2021).

Water systems have opportunities to directly view the service line materials during a variety of
maintenance activities. See Section 3.4 for recommendations for collecting service line material
information during normal operations.
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Key Points to Remember

LCRR Requirements

#—~ Water systems must use any information on lead and galvanized iron or steel that it has
identified pursuant to 40 CFR §141.42(d); review the records explicitly identified in the
LCRR; as well as use any additional resource, information, or identification method
required by the state to develop the initial inventory (§141.84(a)(3)).

Recommendations (Not Required under the LCRR)

s~ Water systems should document the records they reviewed as a best practice and include
the source of material classification in their inventory.

#—~ \Water systems should continue to gather information on service line materials after they
have been classified and assess the accuracy of historical records.

#—~ |f systems find certain historical records to be unreliable, they should consider
reclassifying service line materials that rely solely on those records as “unknown” until
additional information can be gathered.

#— Water systems should incorporate previous reviews (as required by the LCRR and other
reviews done to comply with LCR or other proactive activities) into their initial inventory
and document the date and scope of the reviews. Records already reviewed for service
line material information do not need to be reviewed again.

#—~ Tap cards are often handwritten index cards that contain the installation date, pipe
diameter, and pipe material. The LSLR Collaborative recommends digitizing tap cards as
one of the first steps in building an inventory.
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Chapter 5: Service Line Investigation Methods

This chapter provides a description of the service line investigation methods that water systems
have used to verify historical records and gather information when service line material is
unknown. These methods are not required under the Lead and Copper Rule Revisions (LCRR), but
rather provide examples for systems to consider. The methods included here are:

e Visual inspection of service line material (Section 5.1)
e Water quality sampling (Section 5.2)

e Excavation (Section 5.3)

e Predictive modeling (Section 5.5)

e Emerging methods (Section 5.6)
Section 5.4 provides a comparison of methods from the literature.

Some of these methods require state approval before use for service line classification, such as
water quality sampling, predictive modeling, and emerging methods. Water systems should
consider the method(s) that are best suited to their particular distribution system and community,
considering state approval, cost, labor skill requirements, disruption to consumers, overall time,
and accuracy. Water systems should be aware of identification methods provided or required by
their state under the LCRR (40 CFR §141.84(a)(3)(iv)). If a water system chooses an investigation
method not specified by the state under 40 CFR §141.84(a)(3)(iv), state approval is required (40
CFR §141.84(a)(3)). States may want to consider identifying approved methods that can be used
by any system in their state to classify service lines. States could approve different methods for
classifying lead, galvanized requiring replacement (GRR), and non-lead. This chapter provides
states with information they can use to make their approval decisions. Note that service line
investigation methods are evolving; states may wish to revisit approval decisions in the future
based on new research or other information.

As noted previously in this guidance, EPA recommends that systems consider including the
sources of the material classification (e.g., excavation or visual inspection by customer) in their
inventory. In some cases, systems may replace lead service lines (LSLs) when they find them in the
field during investigations. EPA recommends systems document where there was an LSL, as
recording lead service line replacement (LSLR) activities may be useful for systems to track and
demonstrate the LSLR rate achieved.

5.1 Visual Inspection of Service Line Material

The material composition of a service line can be identified through visual inspection. Exhibit 5-1
provides a comparison of common service line materials:

e Plasticis a smooth pipe of various colors (e.g., white, blue, black, and green).
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e Leadis a soft metal that is a dull, silver-gray color. It is easily scratched with a coin or key,
and the scratched areas will be shiny. It is non-magnetic, meaning a magnet will not stick
to it. Lead pipe is commonly attached to other pipe with a “wiped” joint.

e Copper is the color of a penny.

e Galvanized is a dull, silver-gray color that is difficult to scratch. It is magnetic, meaning a

magnet will stick to it.

Exhibit 5-1: Examples of Commonly Found Pipe Materials

Plastic Scratched Lead Copper Galvanized Steel & valve

Source: https://www.epa.gov/ground-water-and-drinking-water/protect-your-tap-quick-check-
lead-0.

Lead can also be distinguished from other materials by a “wiped” joint, which is a rounded ball of
lead that connects the lead pipe to other materials. See Exhibit 5-2 for a picture of a wipe joint on

an LSL.
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Exhibit 5-2: Example of Wiped Lead Joint

Source: https://www.skokie.org/766/Lead-Water-Line-Information

The remainder of this section describes service line materials identification approaches through
visual inspection without excavation. See Section 5.3 for a description of excavation techniques.

5.1.1 Visual Inspection of Service Line by Customers

Many utilities have enlisted the public’s help to identify the material of the customer-owned
portion of the service line. The service line may be visible where it comes into the building, such as
in the basement where it connects to the water meter and/or premise plumbing. Exhibit 5-3
shows the possible location of the visible portion of the line connected to the water meter. Note
that incoming service lines may have different configurations, which can make it difficult for
customers to locate the service line entering the home. DC Water has created a video to assist
customers, advising them to locate the meter pit in the yard to estimate where the service line
enters the building.*® Systems may wish to provide guidance on typical configurations to assist
customers in finding their water service lines.

15 https://www.dcwater.com/do-you-have-lead-pipes-let-us-help-you-find-out.
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Exhibit 5-3: Example of Location of Exposed Service Line in Basement

Lead is dull, very soft, and will turn a shiny

silver color when scratched. \
To

HOME

—_—

FROM

STREET
WATER METER u

Magnets will ONLY stick to steel.
They will NOT stick to lead or copper.

Source: Philadelphia Water System. https://water.phila.gov/pool/files/how-to-check-your-service-line-for-lead.pdf.
Accessed December 20, 2021. Right edge of image represents basement wall in contact with soil.

After locating the service line, the customer can visually inspect the pipe. A common approach to
determine pipe material is a scratch and magnet test. If the pipe is a silver metallic color, the
customer can carefully scratch the pipe with a key or coin. It is important to not use a sharp object
that could puncture the pipe. If the pipe is soft, scratches easily, and reveals a shiny silver color,
the pipe is likely lead. The customer can use a magnet to confirm the material since magnets will
only react to steel and will not stick to lead (Hensley et al., 2021). Customers can also look for a
wiped joint as shown in Exhibit 5-2 that can be an indicator of an LSL. Systems may want to
suggest that customers wear gloves when performing a scratch test and cleaning up debris.

In addition to the scratch and magnet test, lead paint test kits can be used to test the pipe for lead
(Hensley et al., 2021; LSLR Collaborative, 2021). Surface swab kits approved by EPA for lead paint
will change color after coming in contact with a lead surface. A list of approved test kits are
available on EPA’s website (https://www.epa.gov/lead/lead-test-kits). Care should be taken in
interpreting results because the kits can react to lead paint if the pipe is painted.
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EPA developed the online step-by-step guide “Protect Your
Tap: A Quick Check for Lead” ¢ to help people identify LSLs in
their homes. It also provides tips on actions to reduce lead
exposure in drinking water, information on certified
laboratories for water testing, and other resources. The guide
is for everyone, and EPA has provided Protect Your Tap
outreach toolkits for community groups, government and
health organizations, and water utilities. The guide is also
available in Spanish. To access this information and the online
guide, refer to EPA’s website at https://www.epa.gov/ground-

water-and-drinking-water/protect-your-tap-quick-check-lead.

Examples of instructions for identifying service line materials
prepared by the Philadelphia Water Department; Rockford,
Illinois; and Newark, New Jersey, are provided in Appendix C.
The independent, non-profit media organization National
Public Radio (NPR) has also developed an interactive tool
available on their website!” that instructs customers on how
to determine if their service line is lead. Other innovative
examples of systems that enlist the customer to self-identify
their portion of the service line include:

S

PROTECT YOUR TAP

a quick check for lead

Use this online guide to help you
identify lead pipes and reduce lead
exposure in drinking water.

www.epa.gov/protectyourtap

Testing your home's drinking water is the
only way to know if lead is present.

If you want more information about
testing your water for lead:

www.epa.gov/safewater

S EPA L et

e Greater Cincinnati Water Works (GCWW), Ohio, provides instructions for the scratch
test on their website'8, along with a fillable form asking for name, email, return phone
number, and property address. Customers can select copper, lead, or other from a
dropdown menu to specify their service line material. The website asks users to “please

upload a picture of your meter setting that we can use to help identify the pipe materia

IH

e The City of Grand Rapids, Michigan, has used free video conferencing software to guide
homeowners through the verification process. This approach worked especially well
during the COVID pandemic, when customers were reluctant to let others into their
homes and could be replicated for harder-to-reach customers who are more comfortable
with a video call than letting system personnel enter their homes (USEPA, 2021e).

e Madison, Wisconsin, distributed customer surveys to residents in 2000, asking them to
perform scratch tests on their exposed portion of service lines in their homes (Bukhari et
al., 2020). During that time, the City of Madison held meetings to teach customers how
to perform scratch tests. Madison Water Utility still provides instructions on how to

16 https://www.epa.gov/ground-water-and-drinking-water/protect-your-tap-quick-check-

lead#:~:text=Protect%20Your%20Tap%200utreach%20Toolkits%20%20%20,Article%20%28Utilities%29%20%28docx%

29%20%206%20more%20rows%20. Accessed December 17, 2021.

17 https://apps.npr.org/find-lead-pipes-in-your-home/. Accessed December 15, 2021.
18 https://la.mygcww.org/do-i-have-a-lead-service-line/. Accessed December 8, 2021.
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perform scratch tests on their website'?, along with a number and email to contact if an
LSL is discovered.

Water systems can also use community surveys to enlist residences to self-identify service line
material (see above for Madison, Wisconsin). Outreach and education can improve the quality of
the survey results (Hensley et al., 2021). Systems can also offer financial assistance for customer-
side LSLR as an incentive to inspect their service line. The Association of State Drinking Water
Administrators (ASDWA) (2022) recommends that systems consider providing incentives for
service line identification such as credits on water bills or gift cards.

EPA recommends that systems ask customers to submit a photograph of their service line
entering the home to the utility to increase confidence in the customer’s response and additional
visual verification by the water system. Hensley et al. (2021) notes that even with outreach and
education, service line material information from residents may be inaccurate and a water
system’s confidence could be increased with an additional verification step (such as reviewing a
customer-submitted photograph of the service line) by the water system staff, a licensed plumber,
or other trained personnel. Note that the system’s data management structure may need to be
revised in order to accept and organize uploaded photos. Partnerships with plumbers and other
third parties, such as building inspectors, can facilitate visual inspection and service material
identification (see Section 3.5 for recommendations on establishing partnerships).

Note that some water systems elicit customer assistance by requesting access to the customer’s
home for verification rather than asking the customer to perform visual inspection themselves.
For example, the City of Menasha Utilities Electric & Water in Wisconsin sends postcards to
residents where the customer-owned portion of the service line material has not been verified.
The postcard includes water system contact information to schedule a free service line material
inspection by the water system. Those accepting the system’s offer receive follow-up information
on what the customer can expect during the inspection process, and reminders (see Appendix C
for a copy of the postcard and water service inspection information). Inspection by the system or
other trained personnel, or asking the customer to submit a photo along with their identification,
can increase the degree of confidence the system has in the service line’s material classification.
Water systems could also determine if existing ordinances already give them access rights to the
inside of the home for inspections and/or maintenance, including inspection of the service line
material.

19 https://www.cityofmadison.com/water/water-quality/lead-service-replacement-program/lead-in-water-what-you-
should-know. Accessed December 20, 2021.
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5.1.2 CCTV Inspection by the Water System

This section describes visual inspection using closed-circuit television (CCTV). Note that visual
inspection by the water system during normal operations is discussed in Section 3.4.

CCTV has been used widely by the wastewater industry to inspect the interior of gravity sewer
lines. Recently, probe or insertion style CCTV cameras have been used by water utilities to visually
inspect service line material. CCTV inspections usually fall into one of two categories: 1) inspection
of the interior of the service pipe of the service line or 2) inspection of the exterior (Bukhari et al.,
2020).

External CCTV Inspection

External inspections involve inserting the CCTV camera into the curb box to view the outside of
the pipe on either side of the shutoff valve. As previously shown in Exhibit 2-2, a curb stop could
be flanked with the system-owned portion and customer-owned portion on either side. Bukhari et
al. (2020) notes the following about curb box configurations:

“There are a variety of curb box styles on the market, but in cold climates, they usually consist
of a telescoping pipe that extends vertically from the ground surface down to the shut-off
valve, which is typically situated 3 to 5 feet below grade. In warmer climates, curb stop boxes
may be larger plastic or fiberglass enclosures buried at shallower depths. The bottom of the
curb box is frequently arched, so the service line passes through the arch without the valve
box resting on the line itself.”

Exhibit 5-4 shows an example schematic of a curb or stop box with a telescoping pipe from Des
Moines Water Works.
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Exhibit 5-4: Example Stop Box Schematic from Des Moines Water Works, lowa

Ground_ _

Level
Rod [
© Stop Box
Valve
¢ S

Source: Des Moines Water Works, 1A (https://www.dmww.com/water service/service lines/index.php).
Accessed December 20, 2021.

A small diameter CCTV camera can be inserted into the curb box to visually inspect the exterior of
the service line connected at each side of the valve. A bulb-shaped “wiped joint” connection to
the curb stop indicates an LSL. It is often necessary to first vacuum soil and debris out of the curb
box before inspection (Bukhari et al., 2020). Exhibit 5-5 shows a picture of a lead pipe that was
excavated and previously connected to a curb stop (LSLR Collaborative, 2021). Exhibit 5-6 shows
example pictures from CCTV inspection in Pittsburgh, Pennsylvania, showing an LSL, a non-LSL,
and a service line that is not identifiable. Water systems using this method should use it first on
known LSLs and other service lines of known materials to determine the visual elements that
allow them to differentiate among the pipe materials.
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Exhibit 5-5: Lead Pipe at a Curb Stop

Source: LSLR Collaborative, 2021 from Philadelphia Water Department, PA

Exhibit 5-6: Examples CCTV Camera Pictures for LSL, non-LSL, and Unable to Determine

Lead Service Line MNon-Lead Service Line Unable to Determine
Pittsburgh, PA (Bolenbaugh 2018 AWWA ACE)

Source: Baribeau, 2021

In 2018, the Pittsburgh Water and Sewer Authority (PWSA), Pennsylvania, implemented a curb
box inspection program and inspected approximately 45,000 locations. They found that there
were no usable data for approximately 75 percent of the locations for the following reasons (Duffy
and Pickering, 2021):

e Problems with locating the curb box,
e Aninability to access the curb box because the box was damaged or misaligned,
e Degradation of the line, and/or

e Lack of clarity of the photograph.

Results were very accurate when an LSL was identified (PWSA confirmed 97 percent of LSLs
identified through curb box inspections via excavation). However, lead was found at
approximately 35 percent of locations where the curb box inspection indicated a non-LSL. Duffy
and Pickering (2021) explain that, in some locations, this happened because the curb box and a
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small portion of the service line were replaced but the remainder of the service line was still lead
(see PWSA case study in Appendix B for more information). For these reasons, PWSA no longer
uses curb box inspections “to verify the presence of non-lead” (Bolenbaugh, 2022, personal
communication). EPA recommends that water systems using this method consider conducting a
pilot study at a subset of sites to determine its accuracy, possibly supplementing determinations
of non-LSLs with additional evidence prior to expanding its use to the entire distribution system.

Internal CCTV Inspection

Some water systems have used high-resolution cameras equipped with a flexible, fiber optic scope
and a light source to inspect the service line material from inside the pipe (Bukhari et al., 2020).
Tucson Water, Arizona, and Green Bay, Wisconsin, used internal CCTV inspections after shutting
off water service and disconnecting the water meter located inside the curb box. A benefit of this
technology is that a greater length of the service line can be visually inspected. However, the
drawbacks are that the method is ineffective when the line is coated with corrosion scale and the
method itself can cause disturbance to the pipe (Bukhari et al., 2020; Hensley et al., 2021).
Hensley et al. (2021) recommend measures be taken to reduce scale disturbances and lead
release when using this method. For example, the LSLR Collaborative has guidance on alerting
customers to potential disturbances of LSLs.?° The LSLR Collaborative also has guidance on actions
customers can take to reduce lead exposure after a replacement or disturbance.?! Systems could
also consider immediately replacing service lines identified as LSLs where possible.

5.2 Water Quality Sampling

Water quality sampling protocols have been used by water systems to detect the presence of LSLs.
Three sampling protocols are described in Hensley et al. (2021), each with varying degrees of cost,
complexity, accuracy, and customer cooperation required:

e Targeted service line sampling involves flushing out the volume of water in the premise
plumbing and collecting and analyzing a sample from the service line. The volume of
water from the tap to the service line can be estimated based on pipe diameters and
lengths. Cartier et al., 2012 (as cited in Hensley et al., 2021) found that based on typical
premise plumbing volumes in Montreal, Quebec, a lead concentration threshold of 3
micrograms per liter (ug/L) in the second liter after 15 minutes of stagnation was
indicative of an LSL.

e Flushed sampling involves collecting a sample from the customer’s tap after a set
flushing time. For example, flushing for five minutes could result in a sufficient difference
in lead levels to distinguish LSL sites from non-LSL sites (Cartier et al., 2012; Deshommes
et al., 2016). This method is simple and can be done as an initial screening.

20 https://www.lIslr-collaborative.org/disturbing-lead-service-lines.html.
21 https://www.lsIr-collaborative.org/techniques-to-control-lead-exposure-from-Isl-replacement.html.
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e Sequential sampling uses series of consecutive samples (typically 500 mL to 1 L) collected
from an interior tap after a stagnation period (typically 6 hours or more). The number of
samples needed depends on the length and diameter of the plumbing from the tap
through the length of the premise plumbing and service line, but it is commonly between
8 and 15 liters (Hensley et al., 2021). See Exhibit 5-7 for an example of sequential
sampling. Although sequential sampling can be a sensitive tool for identifying LSLs, it is
relatively invasive to the resident and more complex than other water quality sampling
methods (Schock et al., 2021; Hensley et al., 2021).

Exhibit 5-7: Example of Sequential Sampling

First draw of water

Water within the
premise plumbing

Water in the service line

Source: University of Michigan Lead and Copper project FAQ (myumi.ch/JgG1g)

Note: The number of bottles for each part of the plumbing system and service line is site-specific.

It is important to note that water quality sampling is a more appropriate screen for the presence
of LSLs since low and non-detect lead levels may not reliably detect the absence of LSLs (Hensley
et al., 2021). The key to using water quality sampling for identifying LSLs is establishing a
community-specific threshold above an indicator for the possible presence of an LSL. Examples of
water systems using water sampling protocols and thresholds to screen for LSLs include:

e Denver Water (Denver, CO), which uses pH adjustment for corrosion control, uses a
subset of three samples to assess if a location has an LSL: a first draw, a second draw
after a 30-second flush, and a third draw after another 30-second flush. If the average
lead concentration is 5 pug/L or greater, they consider it an LSL (Denver Water, 2019, cited
in Hensley et al., 2021).
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e DC Water (Washington, DC), which uses orthophosphate for corrosion control, conducts
sequential sampling and uses a screening value of 5 pg total lead mass in ten 1-liter
sequential samples (Schmelling, 2019, cited in Hensley et al., 2021; Bukhari et al., 2020).

e Three Canadian utilities (Montreal, Quebec; Guelph, Ontario; and Ottawa, Ontario) use
either targeted service line sampling or flushed sampling protocols and thresholds of 1 to
5 ug/L to screen for LSLs (Schock et al., 2021).

A study by Schock et al. (2021) investigated the reliability of using the flushed sampling protocol
and the sequential sampling protocol at two communities with varying levels of corrosion control.
They were able to establish community-specific threshold levels to identify LSL sites based on the
maximum flushed sample lead concentration and the weighted average sequential profile lead
concentration. The authors recommend a four-step sampling approach for identifying LSLs as
follows:

(1) Establish baseline threshold lead concentrations for fully flushed and sequential samples
from homes that have never had LSLs.

(2) Collect fully flushed and sequential samples from homes with LSLs.

(3) Collect fully flushed samples from homes with unknown service line materials suspected
to be lead (i.e., unknown, likely lead).

(4) Collect sequential samples from the same homes in step 3 if fully flushed samples do not
clearly indicate the presence of an LSL.

Researchers found this combination of sampling to be robust in predicting the presence of LSLs
under different corrosion control and household plumbing scenarios (Schock et al., 2021).

5.3 Excavation

If a service line is not accessible for visual inspection, the water system may need to excavate soil,
and potentially remove portions of the road, sidewalk, or other obstacles to determine service line
materials. Excavation methods require different levels of disturbance, time investment, and cost
as well as coordination with the property owner. This section discusses two approaches:
mechanical excavation and vacuum excavation, which are described in Sections 5.3.1 and 5.3.2,
respectively.
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5.3.1 Mechanical Excavation

Mechanical excavation involves using a backhoe or
other mechanical excavator to dig a “pothole” or test
pit to expose the service line (Hensley et al. 2021).
This is typically done at the curb box or shutoff valve.
A full trench can also be dug, exposing the entire
length of the service line. Digging a full trench can
have a higher accuracy than methods that only expose
sections of the service line because it typically exposes
a longer length of the service line, up to 10 feet in
some situations (Weaver, 2018). However, it is labor-
and time-intensive, and it is more likely to result in
disturbance or damage to the yard, service lines, and
nearby infrastructure (Katerndahl & Bizal, 2003; Lewis
et al., 2017 (as cited in Hensley et al., 2021)).
Disturbances to LSLs can cause elevated lead levels in
drinking water (Del Toral et al., 2013). If an LSL is
found during trench excavation which unearths the
entire service line, EPA recommends replacing it right away given the efficiency gained by
conducting an LSLR under such circumstances. If an LSL or GRR is disturbed during the excavation,
EPA recommends alerting the customer that such disturbance can potentially cause temporarily
elevated lead levels in drinking water and providing them with information about how to reduce
lead levels, such as flushing.

Example of a Mechanical Excavation
Source: Duffy and Pickering, 2021

This risk may be mitigated by using a handheld shovel in combination with machinery for delicate
work. Further, this method of identification can be costly for utilities and residents as some non-
LSLs may be dug up and reburied and the site restored (e.g., paving and landscape restoration).
See the PWSA case study in Appendix B.
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5.3.2 Vacuum Excavation

Vacuum excavation?? involves using a
water jet or compressed air to loosen soil,
which is vacuumed up resulting in a small
hole to access the service line. This
method is faster, less intrusive, less likely
to disrupt or damage the service line or
other buried utilities, and cheaper than
mechanical excavation (Abernethy et al.,
2018; Feick, 2018; Kuhl, 2018; Oswald,
2018; Zahra, 2019, as cited in Hensley et
al., 2021; Bukhari et al., 2020).

Example of Vacuum Excavation.
Source: Hensley et al., 2021

Excavation can be done at the curb box
to access sections of the customer-owned and system-owned portions of the service line and
might be within the water system’s authority to conduct without customer approval, though EPA
encourages prior notification to the resident. However, due to the size of the inspection hole,
there is a risk of missing an LSL segment in a service line, such as when a service line is partially
replaced (Kuhl, 2018, as cited in Hensley et al., 2019; Bukhari et al., 2020). This can be mitigated
by conducting vacuum excavation at multiple points along the service line or by combining
vacuum excavation with another identification method, such as visual inspection where the
service line enters a building. If an LSL or GRR is disturbed during the excavation, EPA recommends
alerting the customer that such disturbance can potentially cause temporarily elevated lead levels
in drinking water and providing them with information about how to reduce lead levels, such as
flushing.

5.4 Pros and Cons of Field Investigation Methods (Hensley et al., 2021)

Hensley et al. (2021) provides a comparison table of service line investigation methods that is
shown as Exhibit 5-8 and includes visual observation, water quality sampling, and excavation
methods. This table can be used by systems to help select service line identification methods that
are best suited to their particular distribution system and community. Note that the first row is
community records review, which are required under the LCRR.

22 This technique is also referred to as “hydro-excavation” when water is used instead of air (Bukhari et al., 2020).
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Rankings for each service line investigation method are based on cost, skill (labor and technical
interpretation), disruption to the customer (water service interruption, property damage, and
involvement), disturbance (service line and traffic flow), overall time, and accuracy.

Exhibit 5-8 was developed using feedback from three anonymous water utilities and is included as
a guide. Experiences of other utilities may differ. Thus, the effectiveness of the approaches should
be validated by the water system.
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Exhibit 5-8: Comparison of Service Line Identification Techniques (Hensley et al., 2021)

Utility cost Disturbance Impact on resident Utility skills required Owerall
Resident
Water involvement
Onsite Pre-/ Service Traffic service Property (includes pre- Technical
LSL ID method Financial time  post-time line flow  disruption damage [post-time) interpretation Labor Time Accuracy
Community records review LorM MNa Mo H Mone  MNone  None Noneg Mong Lo M Mone M LioH
(if digitized) (L if digitized)
Basic/visual observations L L LioM MNone  None  MNone None L L L L MwH
(on private side)

Water quality sampling—~fushed L L Mo H Mone  None  MNone MNone L M L M LtoM
Water quality sampling—sequential M L MioH Mone  Nome M MNone MuwH M LioM M LioH
Water quality sampling—targeted L L Mo H Mone  None M None MuwH M LioM M M
Excavation—mechanical H H M H H MwH H H L LtoM H H H
Excavation—vacuum M o H LioM MioH M LioM MiwoH MwH L M MiwoH M MwH

Source: Table 2: Relative pros and cons of lead service line identification methods using a ranking system of H: high, M: medium, and L: low (Hensley
et al., 2021).

Note: This table does not include CCTV investigations in the evaluation of the basic/visual observation method.
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5.5 Predictive Modeling

Predictive models look for patterns in a dataset to develop rules or algorithms. Geostatistical
models use attributes from known locations to make inferences about areas of unknown
condition. Examples of model inputs may include water system or community data, such as the
distribution of known materials, along with other factors, such as building age and location. These
models are typically built using an initial dataset and can be continually “trained” or improved as
more data are added (Muylwyk, 2020).

Geostatistical models have been used by water systems to estimate the probability that a service
line is lead, prioritizing areas for service line investigations and expediting LSLR (Abernathy et al.,
2018; Muylwyk, 2020; Bukhari et al., 2020; Hensley et al., 2021). These models can be enhanced
by incorporating machine learning algorithms in which the model improves itself as new data are
added. Information on sensitive subpopulations and socioeconomic factors can be added as layers
to enhance planning and prioritization of LSLR (Muylwyk, 2020).

The literature provides successful examples of geostatistical and machine learning modeling in
Flint, Michigan, and Denver, Colorado (Abernathy et al., 2018; Muylwyk 2020; Walker 2020).
Detroit, Michigan, is also using these models to inform their service line investigation and LSLR
programs.2® A key factor in the success of predictive modeling is the use of representative data.
Using a representative set of known data on service line material is important in maximizing
accuracy and reliability and minimizing bias.

For more information and examples of how predictive modeling has been used in Flint, Michigan,
and Denver, Colorado, systems and states can refer to the 2020 ASDWA webinar, “Predictive Tools
for Lead Service Line Inventories” ( ASDWA, 2020).

5.6 Emerging Methods

Service line material identification technology is the subject of ongoing research. A review of
emerging methods is provided in Hensley et al. (2021) and Bukhari et al. (2020). A central theme
of these techniques is identifying creative ways to isolate the service line material and location
based on physical signatures of the pipe, largely by assessing how service line materials respond to
stimuli such as electrical or wave energy and pairing that information with documented
characteristics of potential service lines in the evaluation area. Many of these emerging methods
apply the basic tenets of subsurface material identification from a different discipline. In many
cases, general information about service line materials in the area is required to inform data
collected in the field. For example, ground-penetrating radar (GPR) can accurately detect service
line location and diameter; however, it lacks the ability to discern service line material. Local
knowledge of lead pipe diameter versus diameters of other pipe materials allows GPR to

23 Detroit will use predictive modeling to find its 80,000 lead service lines (detroithews.com)._
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potentially function as a service line inventory technique by linking the detected diameter of the
pipe with the corresponding service line material for that diameter (Deb et al., 1995; Bukhari et
al., 2020). Other examples of emerging technologies include electrical resistance testing and stress
wave propagation.

Application of these emerging technologies can be limited by signal interferences, caused by the
presence of other pipe materials and subsurface environments, and the development of signal
processing algorithms. Hensley et al. (2021) notes that emerging methods have “technical basis
but limited research or field implementation to demonstrate their effectiveness.”

Key Points to Remember

LCRR Requirements

#—= Water systems should be aware of identification methods provided or required by their
state under the LCRR (40 CFR §141.84(a)(3)(iv)).

Recommendations (Not Required under the LCRR)

#—= Service line investigation methods can be used to verify historical records and gather
information when service line material is unknown.

#—= |nvestigative methods include visual observation, water quality sampling, and excavation.

#—= Many systems have enlisted the public’s help in visually identifying service line material
where the service line enters the building.

¢~ Water quality sampling has been used to identify the presence of LSLs. There are several
approaches in the literature — including to establish a system-specific threshold above
which may indicate the presence of an LSL.

&= Some water systems have found water quality sampling and CCTV to be reliable in
positively identifying LSLs but not in confirming the absence of LSLs.

#—= Mechanical and vacuum excavation can be used to visually inspect service line material.
Mechanical inspection can be more accurate than vacuum excavation if it exposes a larger
length of service line but is often more expensive and likely to disturb or damage service
lines and nearby infrastructure.

¢~ Predictive models have been used to estimate the probability that a service line is lead,
prioritize areas for service line investigations, and to expedite LSLR.

#—= Water systems should select the method(s) that are best suited to their particular
distribution system and community, considering cost, labor skill requirements, disruption
to homeowners, overall time, and accuracy.
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Chapter 6: Developing and Updating the Inventory

This chapter provides guidance on preparing the initial inventory under the Lead and Copper Rule
Revisions (LCRR) and improving it over time. This section is organized as follows:

e Section 6.1 provides requirements and recommendations for developing the initial
inventory.

e Section 6.2 provides recommendations for prioritizing service line investigations.

e Section 6.3 includes requirements and recommendations specific to systems with only
non-lead service lines.

e Section 6.4 includes guidelines for submitting the initial inventory to the state.

e Section 6.5 presents requirements for notifying customer of known or potential lead
sources in their service lines.

e Section 6.6 provides requirements and guidance for updating the inventory.

e Section 6.7 provides recommendations for state review of the initial inventory.

6.1 Developing the Initial Inventory

6.1.1 Required under the LCRR

Systems should review Chapters 1 through 4 for a complete listing of initial inventory
requirements under the LCRR. Key requirements systems should keep in mind as they prepare an
initial inventory include:

e The initial inventory must include all service lines regardless of ownership (40 CFR
§141.84(a)(2)).

e The initial service line inventory must use historical records as described in Chapter 4 (40
CFR §141.84(a)(3)(i)-(iii)), information gathered during normal operations as described in
Section 3.4, and any resource, information, or identification method provided by or
required by the state (40 CFR §141.84(a)(3)(iv) and (a)(5)).

e Non-lead must be determined not to be lead or galvanized requiring replacement (GRR)
through an evidence-based record, method, or technique (40 CFR §141.84(a)(4)(iii)).

e [f the water system is unable to demonstrate that the galvanized service line was never
downstream of a lead service line (LSL), it must presume there was an upstream LSL and
classify it as GRR (40 CFR §141.84(a)(4)(ii)).
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6.1.2 Recommendations (Not Required under the LCRR)

EPA recommends that systems create an initial inventory that is as thorough as possible. Doing so
would minimize the number of unknowns and benefit water systems and customers by:

Potentially reducing the number of field investigations conducted by water systems to
identify unknowns.

Providing service line material information more quickly to customers, thereby allowing
them to take steps to minimize their lead exposure, including replacing their LSLs and
GRR.

Facilitating access to the current funding available for lead service line replacement
(LSLR) activities, allowing for systems to demonstrate the need and scope of LSLR
projects.

EPA recommends that systems track the sources of the material
classification (e.g., specific historical record, visual inspection,
records and inspection) in their inventory.

EPA recommends that systems check their inventory for completeness by comparing the total
number of service lines to the number of service connections in their system. Additional
recommendations for reviewing historical records, demonstrating that a galvanized pipe is not
GRR, and conducting service line investigations are discussed below.

Approaches to Historical Records Review

When starting their review of historical records, systems may want to refer to an approach from
the literature. Remember that no matter the approach, systems must review all historical records
as listed in the LCRR and laid out in detail in Chapter 4. Example approaches include:

Initial Screening Process (Liggett et al., 2022): Exhibit 6-1 shows a possible approach
from Liggett (2021) to screen service lines using historical records. The starting dataset at
the top of the diagram represents all service lines. Non-lead service lines can be screened
out based on lead ban and construction records (i.e., service lines constructed after the
1986 Safe Drinking Water Act lead ban became effective are unlikely to have an LSL).
That dataset is then further reduced by screening out non-lead lines based on size, such
as a maximum diameter of lead pipe that was manufactured or installed. The dataset in
black represents the remaining number of service lines that could potentially be lead or
GRR. See Chapter 4 for information and guidance on reviewing these types of historical
records. EPA recommends that systems track pipe diameter and installation date in their
inventories and document the municipal and plumbing codes and construction records
used to make determinations under this approach.
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Exhibit 6-1: Service Material Screening Process Based on Records

Starting Dataset

Local lead ban,
building type, year
premise built

Pipe
Diameter
-set

Source: Liggett, 2021 (April 2021 webinar slides)

e Asking Key Questions (LSLR Collaborative, 2022): The Lead Service Line Replacement
(LSLR) Collaborative provides a flowchart with key questions on their website titled,
“Preparing an Inventory: Where Do We Start?” The flowchart is included here as Exhibit
6-2. It outlines key questions to ask when starting the process of preparing an initial
inventory and points the reader to available sources. Liggett et al. (2022) notes that
several of the water systems interviewed for case studies found this resource to be a
beneficial starting point. Similar to the initial screening approach above, EPA
recommends that systems document the municipal and plumbing codes and construction
records used to make their determinations under this approach.
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Exhibit 6-2: LSLR Collaborative Flow Chart

Was your community built after Lo
your state implemented the Safe | — m TG:H are not a
Drinking Water Act Lead Ban?* | 7&S Sod b
l No
Did your community stop y |
installing lead service lines s
sooner? Focus activities on properties
constructed prior to date
l No installation stopped.
|
Is there a record of where lead
service lines were installed? Yes |
Focus activities on properties

™

Are tax records available to
determine the date when
houses were built?

| no

Improve inventory based on
active investigation and
information from field activities.

constructed with record of lead
service lines installation.

F 3

Yes l

Focus activities on properties
constructed in relevant time
period.

&

Throughout process, focus activities where service lines less than
2 inches in diameter were installed.

*The federal Lead Ban was effective June 19, 1986, but individual states
may not have implemented state-specific regulations for 1 — 2 years.

Source: LSLR Collaborative website: Preparing an Inventory: Where do we Start? - LSLR

Collaborative (Islr-collaborative.org). Accessed April 25, 2022.

e Weight-of-Evidence Approach: DC Water uses a weight-of-evidence approach to
evaluate multiple historical records and field information to classify service line materials
(Schmelling, 2021). A weight-of-evidence approach involves compiling all data indicating
an individual service line’s material composition and assessing the system’s confidence in
each record and investigative technique in order to classify a service line’s material for
the inventory. Corroboration of historical records by another method makes a strong
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case for any service line classification. However, some water systems have reported
finding conflicting records. EPA recommends using a conservative approach whereby
service lines with unresolved conflicts in records and field information are assigned as
unknown (or lead, where one or more data sources indicate that lead is present) until
they can be resolved.

Demonstrating a Galvanized Service Line is Non-lead

Under the initial inventory requirements of the LCRR, if a system can demonstrate with an
evidence-based record that a galvanized service line was never downstream of an LSL, it may be
considered non-lead for inventory classification. Some examples of evidence to support a
demonstration that a service line is not a GRR could include:

e An original tap card from installation showing the material is not lead.

e The date lead was banned or not used. Service lines installed after that date would be
non-lead.

e Construction practices showing uniform pipe material was installed (e.g., galvanized steel
was used for the entire service line).

e Any other record showing lead was not used at a particular site.
See Chapter 4 for information on historical records related to those described here.

Conducting Service Line Investigations

Although water systems are not required to conduct on-site investigation of service lines under
the LCRR for the initial inventory, if on-site investigations are performed and documented, they
would be a required source of information for the inventory because they would be a water
system record and a record of an inspection. In addition, they can be useful for verifying existing
records and reducing the number of unknowns. Water systems should review the information in
Chapter 5 to assist in identifying appropriate additional investigation methods for their situation.
The literature suggests that multiple records and investigation techniques can increase confidence
in a service line’s material classification (Abernethy et al., 2018; Feick, 2018; Kuhl, 2018; Oswald,
2018; Zahra, 2019, as cited in Hensley et al., 2021). Water systems should be aware of
identification methods provided or required by their state under the LCRR (40 CFR
§141.84(a)(3)(iv)). For example, see Appendix E for the State of Michigan’s requirements.
Remember that if a water system chooses an investigation method not specified by the state
under 40 CFR §141.84(a)(3)(iv), state approval is required (40 CFR §141.84(a)(3)).

Section 6.2 identifies possible approaches that water systems could consider for prioritizing
locations for on-site investigations. Note that the Association of State Drinking Water
Administrators (ASDWA) recommends that systems develop their own specific process of
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identifying unknowns and improving the inventory through service line investigations (ASDWA,
2022).

EPA expects initial inventories to have varying percentages of unknowns, depending on the
condition of existing records and prior inventory development. EPA discourages systems from
submitting inventories to states with all unknowns. EPA notes that as part of the LCRR initial
inventory requirements, systems must identify and track service line materials as they are
encountered during normal operations, such as when performing maintenance activities (40 CFR
§141.84(a)(5)). EPA recommends that water systems also begin engaging customers and
conducting proactive, on-site investigations before the compliance date.

Systems should continue to gather information on service line materials after service lines have
been designated non-lead and assess the accuracy of records and investigative techniques in
accordance with the continuous improvement framework recommended in Chapter 3. If water
systems later find a certain information source to be unreliable, they should consider reclassifying
service line materials that rely solely on that method as unknown until additional information is
gathered. Remember, water systems must update their inventory as better information becomes
available (40 CFR §141.84(a)(6)).

6.2 Prioritizing Field Investigations

EPA recommends that systems conduct on-site investigations to reduce the number of unknowns in
the system as quickly as possible. The extent of proactive service line investigations should be based
on the following:

e The completeness of historical records (e.g., how many of the total service lines are
included, and how much of the distribution service area is covered)

e Confidence in the accuracy of historical records (e.g., based on cross-checking with other
records and field investigations)

e The extent the system will already be in the field doing work, such as meter replacement
and LSLR

e Previous service line investigations

e Number of unknowns

There are many ways to prioritize locations for service line investigations. Examples are described
below and are not necessarily listed in order of importance. EPA recommends that systems
consider using multiple prioritization criteria in planning for investigations.

Consider vulnerable or environmental justice populations when targeting areas for
investigations. For example, a water system may want to consider prioritizing investigations at
locations served by unknown service lines where children are present, such as schools or child
care facilities. In some cases, smaller child care facilities operated out of single family residences
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could be more likely to be served by an LSL based on the diameter of the service line. Water
systems could consider prioritizing other factors as well, such as populations that have been
disproportionately exposed to lead from all sources or face additional disparities that may make it
more difficult to cope with the impacts of lead exposure. Systems could also consider income-
based prioritization, conducting investigations at sites serving customers who qualify for reduced
rates. Systems could also consider referencing requirements of external LSLR funding they have
received. For example, if the customer eligibility for LSLR funding is based on income, water
systems could consider prioritizing investigations of unknowns based on the same criteria to
facilitate use of the LSLR funding.

Target areas with the most unknowns. Systems with many unknowns may want to consider
targeting proactive investigations in areas where there are many unknowns to improve efficiency.

Prioritize investigations by the likelihood of finding LSLs. Prioritizing investigations of service lines
that are unknown-likely lead and replacing them if found can lower costs and save time related to
access agreements, traffic control, and field crew mobilization. This approach may also reduce the
costs associated with false negatives (i.e., digging up a suspected lead line and finding that it is
non-lead). This prioritization approach can benefit from predictive modeling by indicating the
probability that a service line is lead. EPA also recommends replacing lead and GRR service lines
when found to expedite LSLR and improve public health.

Prioritize investigation in areas undergoing LSLR. Systems with existing LSLR programs could
prioritize proactive investigations in areas undergoing LSLR projects to save time and cut costs
related to access, traffic, and crew mobilization.

Use field investigations to verify historical records. Systems can use field investigations to verify
the accuracy of historical records. One possible approach is as follows:

(1) Select a random set of addresses where service line material has been assigned based on
historical records.

(2) Use one or more of the investigation methods described in Chapter 5 (e.g., visual
observation, excavation) to identify the service line material for the system- and
customer-owned portions.

(3) Compare field results to historical records.

An example is the approach required by the Michigan Department of Environment, Great Lakes,
and Energy (EGLE). Michigan requires a minimum number of service line investigations with the
goal of reaching a 95 percent confidence level in the accuracy of historical records. See Appendix E
for minimum service line materials verification requirements in the state of Michigan.
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6.3 Requirements and Recommendations for Systems with Only Non-Lead Service Lines
6.3.1 LCRR Requirements

Systems may be able to demonstrate through evidence-based records, methods, or techniques
that all service lines in their system (both system- and customer-owned) are non-lead. Water
systems with only non-lead service lines are subject to the following requirements under the
LCRR:

e Develop an initial inventory that complies with the requirements to use and review
certain information as described in 40 CFR §141.84(a)(3). Submit the initial inventory by
October 16, 2024 (40 CFR §141.90(e)(1), USEPA, 2021d). Remember that all systems,
even those with initial inventories that identify all service connections as non-lead service
lines, are required to create and submit their initial inventory to the state (40 CFR
§141.80(a)(3)).

e Systems whose initial inventory contain only non-lead service lines may provide a written
statement that the system has no LSLs or GRRs and a general description of methods
used to make the determination to meet inventory public accessibility requirements of
the LCRR (40 CFR §141.84(a)(9)).

e Include language in their annual Consumer Confidence Report (CCR) explaining how
customers can access the inventory or provide a statement with the description of
methods used to make the determination (40 CFR §141.153(d)(4)(xi)). Note that this
requirement applies to community water systems (CWSs) only.

e Notify the state within 30 days and prepare an updated inventory on a schedule
established by the state if the system subsequently finds an LSL or GRR service line (40
CFR §141.90(e)(3)(ii)).

6.3.2 Recommendations (Not Required under the LCRR)

Recommended Approaches and Documentation for Demonstrating all Service Lines are Non-
Lead. Water systems can use different approaches to demonstrate that all service lines are non-
lead. Some may be able to use municipal codes and construction dates to show that all service
lines were constructed after lead was banned in the system (i.e., the system never had LSLs).
Others may be able to positively identify non-lead materials (e.g., copper or PVC) for all service
lines through historical records, field investigations, or both. Other water systems may be able to
demonstrate that they have no LSLs or GRRs because they have replaced both the system- and
customer-owned portions everywhere in the system. Water systems can use a combination of
evidence-based records, methods, or techniques; for example, when a portion of their distribution
system was constructed after the lead ban, and the remainder is verified as non-lead based on
historical records and verification. Exhibit 6-3 recommended documentation for different types of
systems with all non-lead service lines depending on their basis of determination.
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Exhibit 6-3: Recommended Documentation for Systems with all Non-Lead Service Lines

Scenario

Basis of Determination'

Recommended Documentation?

Never had LSLs

Municipal codes and construction
dates (e.g., all service lines were
installed after lead was banned)

Relevant municipal code language and
dates and references/web links to
materials that are available online.

Dates when service lines were constructed,
and a list of service line materials used
instead of lead.

Confirmation that no LSLs have ever been
found in the system.

Detailed historical records on service
line material, location, and size
indicating that all service lines are a
material other than lead (e.g., copper
or PVC)

Description of historical records including
format of the records and condition.

Specific standard operating procedures
(SOPs) or policies regarding LSL installation.

Description of how the system verified the
accuracy of historical records including the
method(s) and number of verified service
lines records compared to the total.

Confirmation that no LSLs have ever been
found in the system.

Field investigations

Description of methods including how the
system inspected the material of the
system-owned and customer-owned
portion, if applicable.

The number of service lines that were
investigated using each method.
Confirmation that no LSLs have ever been
found in the system.

Replaced all
LSLs and GRR

Detailed historical records of non-lead
lines and records showing when each
LSL and GRR service line was replaced

Description of historical records
documenting non-lead service line material
along with description of how the system
verified the accuracy of non-lead records.

Specific SOPs or policies regarding LSL
installation.

Detailed list of where and when each LSL
and GRR was replaced.

Notes:

1 Basis of determination for systems that have all non-lead service lines can be a combination of the
information shown. Systems should include all relevant documentation for all their bases of determination.

2Should include records for both the system-owned and customer-owned portions where ownership is split.
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Submitting the Initial Inventory to the State. Systems with all non-lead service lines must still
submit an initial inventory to their state by October 16, 2024. The inventory should have all
service lines categorized as non-lead or a non-lead subclassification (e.g., copper or plastic) and
zero service lines categorized as lead, GRR, or unknown. EPA developed an inventory template to
support systems as they prepare and submit their inventory. The template materials are described
in Section 3.3.1 with the electronic version available at EPA’s website?* as well as blank forms in
Appendix A. EPA recommends that systems check with their primacy agency if they have specified
a mechanism or format for their inventory submission. States may require additional information
be submitted as well.

Discovery of LSLs or GRRs after submission of initial inventory with no LSLs, GRRs, or Unknowns.
EPA recognizes that even when systems’ inventory and LSLR efforts have progressed such that all
service lines have been classified as non-lead, it is possible that an LSL or GRR may subsequently
be found. Systems should work closely with their state if they discover an LSL, notifying the state
as soon as possible (within 30 days as stated above in Section 6.3.1). The system must prepare an
updated inventory in accordance with 40 CFR §141.84(a) on a schedule established by the state
(40 CFR §141.84(a)(6)(i)). Although not required, EPA recommends systems strive to replace the
LSL as soon as practicable as well as investigate the circumstances of LSLs (e.g., when was it
installed and who installed it).

EPA recommends that states consider whether the LSL discovery was an isolated event that is
unlikely to occur again or a potential indicator of additional LSLs in the distribution system. If the
state determines that the discovery of an LSL is an indicator of other potential LSLs in the system,
EPA suggests that the state work with the water system to determine which service lines should
be reclassified as unknown and develop a plan for field investigations.

6.4 Submitting the Initial Service Line Inventory

Systems must submit their initial inventory of service lines in accordance with 40 CFR §141.84(a)
to their state by October 16, 2024 (40 CFR §141.90(e)(1); USEPA, 2021d). The initial inventory
must include the system- and customer-owned portions of all service lines in the system’s
distribution system (40 CFR §141.84(a)(2)) and each service line or portion of the service line must
be classified as lead, GRR, non-lead, or lead status unknown (40 CFR §141.84(a)(4)).

The LCRR does not require a specific format for the inventory; however, states may have
additional requirements or recommendations regarding inventory format. See Section 3.3 for a
discussion of possible inventory formats. As noted in Section 3.3.1, EPA developed a multi-
worksheet template to assist water systems and states in developing their service line inventory.
An electronic version of the template is available at https://www.epa.gov/ground-water-and-
drinking-water/revised-lead-and-copper-rule, and blank forms for each template worksheet are

24 https://www.epa.gov/ground-water-and-drinking-water/revised-lead-and-copper-rule.
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also provided in Appendix A. The template includes an “Inventory Methodology” worksheet to
document the methods and resources used to develop the inventory. The “Inventory Summary”
worksheet supports documenting service line ownership and reporting the total number of service
lines by the four material classifications. These templates are presented as a possible tool; there is
no requirement that a system or state use these templates.

6.5 Notification of Known or Potential Service Line Containing Lead

Water systems with LSL, GRR, or lead status unknown services lines must provide notification to
people served by these lines within 30 days after completing the initial inventory. For new
customers, the notice must be provided at the time of service initiation. The notification must be
repeated annually until the entire service line is no longer a lead, GRR, or lead status unknown
service line (40 CFR §141.85(e)). Delivery must by mail or another state-approved method (40 CFR
§141.85(e)(4)).

All notifications must include the following:
(1) A statement that the service line material is lead, GRR, or lead status unknown

(2) Information on the health effects of lead. Details on required health effects language are
available in 40 CFR §141.85(a)(1)(ii)®

(3) Steps to minimize exposure in drinking water

Additional content is required based on service line material classification as follows for:

e Confirmed LSLs, the notification must also include information about opportunities to
replace the LSL, any available financing programs, and statement that the system must
replace its portion if the property owners notify the system that they are replacing their
portion.

e GRR, the notification must also include information about opportunities for service line
replacement.

e Lead status unknown, the notification must also include a statement that the service line
is unknown but may be lead and information about opportunities to verify the material
of the service line.

Water systems serving communities with a large proportion of non-English speaking consumers,
as determined by the state, must provide public education materials, including those in 40 CFR
§141.85(e), in the appropriate language(s) regarding the importance of the notice or contain a
telephone number or address where persons served may contact the water system to obtain a
translated copy of the public education materials or to request assistance in the appropriate
language. Water systems must demonstrate that they delivered the notification and provide a
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copy of the notification and information materials to their states annually by July 1 for the
previous calendar year (40 CFR §141.90(f)(4)).

Recommendations (Not Required under the LCRR)

While not required by the LCRR, EPA recommends that water systems develop notifications that are
easy-to-use and understand for consumers and adhere to best practices that are most likely to
prompt consumers to take action to protect their households from lead exposure.

e Water systems should use simple, plain language and short sentences that can be easily
understood by the members of the public. Notices should avoid long paragraphs or
legalistic language.

e Notices should be designed to convey the urgency of the information, differentiate the
notice from other mail that a household receives, and draw consumers’ attention to key
information. For example, notices can use colored envelopes, large-sized envelopes, or
text on the external envelope to make the notice stand out compared to other mail.
Notices can also use bold design practices to draw consumers’ attention to key
information, including large, bold, underlined, or colored font, bullet points or numbered
points, or boxes around key information.

e Notices should be action-oriented, emphasizing the key steps consumers can take and
providing specific instruction on how to do so. Water systems should consult their local
health department on resources that consumers can be directed to, including water
filters and blood lead level testing.

6.6 Inventory Updates

EPA anticipates that water systems will improve and update their inventory over time, decreasing
the number of unknowns and confirming service line material classifications. The LCRR includes
requirements for systems to update their inventory based on all applicable sources described in
40 CFR §141.84(a)(3) and (5) and any LSLRs or service line material inspections that may have
been conducted. As with the initial inventory, the water system may use other sources of
information if approved by the state and must use other sources of information provided or
required by the state. The LCRR also requires submission of the updated version of the inventory
on the same schedule as a system’s tap sampling monitoring, but no more frequently as annually
(40 CFR 141.90(e)(3)); however, EPA may revise the inventory requirements under the Lead and
Copper Rule Improvements (LCRI). Until any change in the regulation, systems must comply with
the LCRR inventory requirements, including the update requirement.

As will be discussed in Chapter 7, EPA suggests that systems consider updating their publicly
accessible inventory in real-time. Systems should also follow any state requirements for updates and
submittals.
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6.7 State Review and Reporting
6.7.1 State Review of the Initial Inventory

Required under the LCRR

State review of each water system’s initial inventory for compliance with LCRR requirements:

e The inventory must include all service lines connected to the public water distribution
system regardless of ownership status (40 CFR §141.84(a)(2)).

e The system must use and review the sources of information listed in 40 CFR §141.84(a)(3)
and other sources of information if approved by the state. In addition, water systems must
identify and track service line materials as encountered in the course of normal operations
(40 CFR §141.84(a)(5)).

e Service lines, or portion of the service line where ownership is split, must be categorized as
lead, GRR, non-lead, or lead status unknown (40 CFR §141.84(a)(4)).

e A publicly accessible inventory must include location identifiers for each lead and GRR
service line (40 CFR §141.84(a)(8)(i)).

e Water systems with lead, GRR, or lead status unknown services lines in their inventory
must inform all persons served by the water system at the service connection within 30
days of completion of the initial inventory and repeat the notification on an annual basis
until the service connection is no longer a lead, GRR, or lead status unknown line (40 CFR
§141.85(e)(1) and (2)). The notification must comply with the content requirement in 40
CFR §141.85(e)(3) and delivery requirements in 40 CFR §141.85(e)(4). In addition, water
systems must demonstrate that they delivered the notification and provide a copy of the
notification and information materials to their states annually by July 1 for the previous
calendar year (40 CFR §141.90(f)(4)). Refer to Section 6.5 for additional detail.

Recommended (Not Required Under the LCRR)

EPA has developed a checklist for the initial inventory submittal with recommended
considerations for states to use in their review. States can refer to a fillable copy of the state
checklist in Appendix A or the electronic version in the EPA Inventory Template, available at EPA’s
website, https://www.epa.gov/ground-water-and-drinking-water/revised-lead-and-copper-rule.
The checklist has sections for reviewing timely submission, required elements, information
sources, public accessibility, and customer notification of service line material.

The ASDWA State Implementation Framework (2022) provides additional recommendations for
states to consider in their review of the initial inventory. They note that states may want water
systems to submit the evidence used and attest to the non-lead areas of the distribution system.
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States may also want to perform a cursory review of historical lead sampling data. Lead tap
monitoring results could reinforce non-lead service line classifications or indicate that more
documentation from the water system is needed (ASDWA, 2022).

For systems with all non-lead service lines, ASDWA's framework includes a suggestion for states to
consider requiring verification from the water system that there is no lead and a description of the
evidence the system used to make this determination. The state could consider tap monitoring
results when evaluating the initial inventory for non-lead systems. ASDWA (2022) notes that “a
state should feel more comfortable accepting a non-lead certification if there are no lead
detections and the records show distribution installation after the state’s effective date of the
June 19, 1986, Lead Ban.”

6.7.2 State Reporting Requirements

The LCRR requires that states report separately the number of lead, GRR, and lead status
unknown service lines for each water system. EPA is potentially revising reporting requirements
for inventory updates under the LCRI.
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Key Points to Remember

LCRR Requirements

#—~ All systems, including systems with all non-lead service lines, must create and submit their
initial inventory of service lines to their state by October 16, 2024 (40 CFR §141.90(e)(1),
USEPA, 2021d). Water systems must begin tracking materials as they are encountered
during normal operations before the rule compliance date (40 CFR §141.84(a)(5)).

&~ Non-lead service lines must be determined through an evidence-based record, method, or
technique not to be lead or GRR (40 CFR §141.84(a)(4)(iii)).

Recommendations (Not Required under the LCRR)

#—= \Water systems should begin engaging customers and conducting proactive, on-site service
line material investigations as soon as possible to improve their inventory, verify existing
records, and reduce the number of unknowns. Water systems should capture as much
information as possible for unknowns and consider assigning a likelihood that they are
lead.

#— Non-lead classification could be based on when LSLs were banned and service lines were
installed, along with pipe diameter (most LSLs are less than 2 inches).

&= When systems have conflicting records of service line materials, they should consider
classifying the line as unknown (or lead if one or more information sources suggest lead is
present) until the conflict is resolved.

#—~ EPA discourages water systems from submitting an initial inventory with all unknowns.

#—= The inventory is a living document that should be continually improved over time.
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Chapter 7: Public Accessibility

Under the Lead and Copper Rule Revisions (LCRR), community water systems (CWSs) and non-
transient non-community water systems (NTNCWSs) must make a portion of their inventory
publicly available (40 CFR §141.84(a)(8)). This chapter describes those requirements and provides
recommendations for implementation of the public accessibility requirement.

In addition to the public accessibility requirements, the LCRR also requires all systems to inform all
persons served by the service connection with a lead service line (LSL), galvanized requiring
replacement (GRR), or unknown service line of their service line material within 30 days following
completion of the initial inventory?® (40 CFR §141.85(e)). See Section 6.5 for additional detail.

Informed customers are better equipped to take actions to limit exposure to lead in drinking
water, make decisions regarding replacement of their portion of a lead or GRR service line, and
understand the prevalence of lead sources in drinking water systemwide.

Chapter 7 includes:

e |nventory information water systems must make publicly accessible and other useful
information to consider in Section 7.1.

& Suggestions on how to make the inventory information publicly accessible and real-world
examples in Section 7.2.

& Recommendations for states to review and facilitate public accessibility of inventory
information in Section 7.3.

& Adiscussion of the Consumer Confidence Report (CCR) inventory-related requirements
for CWSs in Section 7.4.

7.1 What Information to Include
7.1.1 Required under the LCRR

Under the LCRR, systems are required to provide the public with a location identifier, such as a
street address, block, intersection, or landmark, associated with each service line classified as lead
or GRR (40 CFR §141.84(a)(8)(i)). As described in Section 6.3, water systems that have
demonstrated they have no lead, GRR, or lead status unknown service lines in their inventory (i.e.,
have only non-lead service lines regardless of ownership) may, in lieu of publishing their
inventory, provide a written statement that there are no LSLs along with a general description of
the sources specified in the regulations used to make that determination (40 CFR §141.84(a)(9)).
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7.1.2 Recommendations (Not Required under the LCRR)

EPA encourages water systems to consider including other information in their publicly available

inventory, including but not limited to:

Location identifier for all service lines, regardless of material. The LCRR requires a
system’s publicly accessible inventory to include location identifiers for LSLs and GRRs. As
discussed in Section 2.3.2, EPA recommends that systems include a location identifier for
all service lines in their publicly accessible inventory. Doing so provides consumers with
up-to-date information on their service line material and allows them to track progress
on lead service line replacement (LSLR) in their entire community over time. This
information could incentivize consumers to assist in the identification of their service line
material and those with LSLs to participate in the LSLR program.

A street address as the location identifier. As mentioned above, water systems are
required to provide a location identifier in their publicly available inventory associated
with each LSL and GRR. EPA recommends that water systems consider including street
addresses (or emergency 911 addresses for rural areas) as their location identifiers. EPA
also suggests that systems include the town with the street address if they serve several
counties that have the same street address (e.g., 100 Main Street). In addition, EPA also
recommends when multiple service lines serve the same address, e.g., hospital or
apartment building, the water system should include additional descriptors that would
allow each service line to be uniquely identified.

A few examples of maps and databases that are searchable by street address or
customer account number include the following:

o DC Water, Washington D.C.?’, Greater Cincinnati Water Works, Ohio?8, and
Tucson Water, Arizona?® have an interactive map on their website that allows
users to enter an address to learn if they might have an LSL.

o Milwaukee, Wisconsin, provides lists of addresses with LSLs on their website
extracted from their database as PDF files. The list includes house number range,
street name, city, state, and zip code. Milwaukee Water Works advises residents
to search their address to determine if they have an LSL. For more information,
visit their website.3°

27 https://geo.dcwater.com/Lead/. Accessed December 16, 2021.

28 https://gcww.maps.arcgis.com/apps/webappviewer/index.htm|?id=0a170c268c694e46a8a4e394630df0bd.

Accessed December 8, 2021.
2 https://cotgis.maps.arcgis.com/apps/webappviewer/index.html?id=8dd30cd29ad64d58bbfld7ebe86d6abc.

Accessed December 8, 2021.
30 https://city.milwaukee.gov/water/WaterQuality/LeadandWater/Lead-Service-Line-Records. Accessed December 8,

2021.
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o Louisville Water Company (LWC), Kentucky, has a tool on their website3! where
customers can use their LWC account number to determine if the Louisville
Water-owned lines are lead, but not the customer-owned lines. Note, to comply
with the LCRR, customer-owned service lines will need to be included.

e Actual material for non-lead. The LCRR gives water systems the option to classify the
actual material of the service line that is non-lead (e.g., galvanized, plastic, or copper) as
an alternative to classifying it as non-lead (40 CFR §141.84(a)(4)(iii)). EPA encourages
water systems to consider providing the actual materials as part of the publicly accessible
inventory for greater transparency.

e A summary of the total number of LSLs, GRRs, unknowns, and non-lead. Summary
information allows the public to more easily track a system’s overall progress in
identifying service line materials and replacing LSLs. For example, Denver Water,
Colorado,3? and the City of Newark, New Jersey, publish the number of LSLs replaced on
their websites33 to communicate their progress.

e Clear disclaimer language. A disclaimer will help water systems communicate any
uncertainty inherent in their inventory, such as the varying reliabilities of some data
sources. The inventory represents the best data the water system has at a certain point
in time. Some water systems include disclaimer language about the quality of the
information and require users to accept the disclaimer before they have access to the
inventory information. Appendix F includes a few examples of disclaimer language.

e Instructions on how to read and interpret the inventory. These instructions will depend
on the inventory format selected by the water systems. For example, a spreadsheet
could provide a definition of material classifications and any sub-classifications, include a
data element dictionary, and provide clear labeling of column headings. Additional
recommendations for communicating information using maps is provided in Section
7.2.2.

¢ Information on steps that consumers served by LSLs can take to protect themselves.
Because some consumers may learn for the first time through the inventory that their
home is served by an LSL, water utilities should provide links or references to information
on steps that consumers can take to reduce lead or protect themselves from lead
exposure. For example, water utilities may consider sharing information from EPA3 or
their local health department.

e Statements that other lead sources may exist in drinking water plumbing or the
building. Systems should raise customer awareness that even when LSLs or GRRs are not

31 https://www.louisvillewater.com/servicelinelookup. Accessed December 8, 2021.

32 https://www.denverwater.org/your-water/water-quality/lead/dashboard. Accessed April 21, 2022.
33 https://www.newarkleadserviceline.com/replacement. Accessed December 8, 2021.

34 See, e.g., https://www.epa.gov/sites/default/files/2017-
08/documents/epa_lead_in_drinking_water_final_8.21.17.pdf
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present, other lead sources may remain. Examples include materials inside the home or
building, such as copper pipes with solder installed prior to the state’s lead ban,3 some
faucets purchased prior to January 4, 2014,3¢ and lead paint in homes that pre-date
1978%. In addition, lead can be present in dust and soil. EPA’s website38 includes
information prepared by EPA and other agencies about different sources of lead and how
consumers can protect themselves. Water systems could include a statement about the
possible presence of these lead sources, e.g., on their website, in materials distributed to
their customers in hard copy or electronically, or in their CCR.

e A schedule for investigating unknowns. This could include the date that specific
neighborhoods or other areas of the town or city have been scheduled for investigation.

¢ Information on the water systems’ actions to reduce lead. This could include actions on
how the water system is reducing lead and opportunities for customers to participate in
the inventory and LSLR efforts (USEPA, 2017).

¢ Information about tap sampling. The system may inform customers about ways they can
test their water for lead, such as if the system has a lead testing program, or directing
customers to certified laboratories that can provide testing services.

e System contact information. Systems could direct customers to different departments
depending on the request, such as general inquiries about lead in drinking water or how
to submit inventory information (such as customer-owned service line material
identification). This could also include links to the information in other languages, other
information about the LSLR program, and instructions on how customers can identify
their service line materials. See Appendix B, the City of Newark, for an example.

EPA recommends that systems weigh the benefits of making additional and/or detailed inventory
information publicly accessible with the drawback of compromising a user’s ability to find the
most relevant information. Water systems could consider indicating what other inventory
information is available on request, and systems providing the data electronically could include
links to the information.

35 |n 1986, Congress amended the Safe Drinking Water Act (SDWA), prohibiting the use of pipes, solder, or flux that
were not “lead free” in public water systems or plumbing in facilities providing water for human consumption. At the
time, "lead free” was defined as solder and flux with no more than 0.2 percent lead and pipes with no more than 8
percent lead. See Appendix D for a summary of lead ban provisions by state.

36 The Reduction of Lead in Drinking Water Act, which became effective on January 4, 2014, revised the definition of
lead-free as a weighted average of not more than 0.25 percent lead calculated across the wetted surfaces of pipe,
pipe fitting, plumbing fitting, and fixtures and not containing more than 0.2 percent lead for solder and flux. It also
prohibited the use or sale of such items that did not meet the revised lead-free definition.

37 In 1978, the Consumer Products Safety Commission banned consumer uses of lead-based paint, but some states
banned it even earlier.

38 https://www.epa.gov/lead/protect-your-family-sources-lead#older. Accessed April 26, 2022.
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7.2 How to Make the Data Publicly Available

Required under the LCRR

Water systems must make the inventory publicly accessible, including a location identifier for each
LSL and GRR. The LCRR requires water systems that serve more than 50,000 people to provide
their inventory online (40 CFR §141.84(a)(8)).

Recommendations (Not Required under the LCRR)

There are many factors to consider in determining how to best reach the target audience. When
first considering the best method for sharing inventory data with the public, a water utility may
consider the following questions:

e Do our customers have internet access?

e Does our water system currently have a website? If not, do we have the resources to
create one?

e Does our water system have someone that understands how to create maps using
geographic information system (GIS) tools?

e What format of information would be easiest to use for the public?

As mentioned above, only water systems serving more than 50,000 people must post their
inventory online. Water systems serving 50,000 or fewer people are not required to post their
inventories online, as long as they are publicly accessible in some fashion. This may include
availability by mail or in-person at the water system’s office. EPA encourages all water systems to
consider providing online inventory access. This approach could decrease water system burden by
eliminating costs to print and mail inventories on request as well as eliminating staff time to
process additional customer transactions. For smaller water systems that do not currently have a
website, providing their inventory online could be as simple as uploading a list, spreadsheet, or a
simple map to a free filesharing service or publicly viewable social media account for the system.
NTNCWSs that do not have a website could consider using email, posting the information in
frequented locations (e.g., breakroom or notice board), or include the information in a newsletter.
In addition, systems that do not have a website can check if their state has an option to host the
inventory.

7.2.1 Description of Available Web-Based Map Applications

An effective means for distributing service line inventory information is via an online map. Online
inventory maps allow interested parties to view a water system’s service line materials anywhere
there is access to the internet. The primary advantages of making inventory data available via web
maps are user accessibility, data transparency, and the system’s ability to regularly update the
data.

Guidance for Developing and Maintaining 7-5 August 2022
a Service Line Inventory



Systems that collect inventory data with GPS coordinates (latitude and longitude) can save those
points with corresponding attribute information (e.g., service line material, address, data
inventoried, etc.) to one of various file types. Systems could also collect inventory data via GPS
devices, such as smart phones that have a mapping app, and can upload GPS files directly from
those devices (.gpx). Once uploaded, the collected point locations can be overlaid with base maps
and the point symbology (e.g., point locations represented by dots versus “X” symbols) and the
legend information and symbology can be customized to the inventory dataset. Alternatively,
street addresses can be converted to point locations using a process called geocoding. Geocoding
assigns a latitude and longitude to a location using text information to make the determination,
such as address or place name. For example, a dataset of street addresses with service line
information can be converted to point locations that could then be easily displayed in a map
application.

7.2.2 Web-Based Map Application Best Practices

Web-based map applications are one of the most effective methods for conveying service line
inventory information to the public. As Hiltner et al. (2019) explained, interactive online maps can
be a more powerful tool for disseminating location-based LSL information than static maps and
tabular databases. Key components of effective interactive maps include the deliberate use of
data, thoughtful selection of colors and symbology, and awareness of inclusivity. Exhibit 7-1 shows
how the Greater Cincinnati Water Works, Ohio uses colors to denote materials information for
service lines by property.

Fundamental to an inventory map is a layer of locational data that displays the service line
material, such as points or polygon boundaries. The locational data should be the primary data
displayed on the map. A best practice for map development is to only display informative data to
the users. For example, while utilities may have access to geospatial railway data, adding this layer
to the map is not critical to the user and distracts from the intention of the map. Layer attributes
in online maps can be displayed using pop-up tables, color-coding, or map symbology to display
attributes. Of particular note is the use of service line symbology to denote the service line
material on the customer-owned side versus the system-owned side of the service line, as
demonstrated in Exhibit 7-1.
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Exhibit 7-1: Greater Cincinnati Water Works Service Line Information Map

Source: Greater Cincinnati Water Works Service Line Information map.
https://gcww.maps.arcgis.com/apps/webappviewer/index.htm|?id=0a170c268c694e46a8a4e394630df0bd.
Accessed December 16, 2021.

Accessibility and inclusivity considerations should be made throughout the map development
process (Woods and Webb, 2021). These include:

e Using a color-blind safe color scheme,
e Using simple terminology and defining acronyms, and

e Offering text in multiple languages, where appropriate.

Color-blind sensitive map color schemes are simple to create using free online tools. Alternatively,
map interfaces could include a check box to allow users to select their preferred color scheme
from a list of options. Another important component of map accessibility is terminology. The
inventory process involves acronyms and terms generally unfamiliar to the intended public
audience. Map text should be carefully reviewed for these types of language and edited
accordingly. Lastly, the map interface should be made available in multiple languages, as
appropriate, depending on the population served by the system. For example, to serve the

Guidance for Developing and Maintaining 7-7 August 2022
a Service Line Inventory


https://gcww.maps.arcgis.com/apps/webappviewer/index.html?id=0a170c268c694e46a8a4e394630df0bd

Spanish-speaking population of the Tucson, Arizona, the service line map3° displays all map text
both in English and Spanish. Water systems may also want to consider providing alternate text for
maps that can be read aloud using software for the visually impaired.

7.2.3 Public Data Sharing Alternatives

Some systems may not have the capacity for online GIS map applications. In these cases, there
may be other online data sharing methods that better fit the needs of systems and their users.
Important first steps are to determine what established online data sharing capabilities and
protocols are already in place and what types of inventory information are going to be shared
(e.g., tabular data versus narrative information).

Many systems may have a website where a new webpage or subsection could be added for
hosting inventory document downloads and updates. Depending on the website structure and
server limitations, this option may only be available for small-sized documents. Some systems may
have a File Transfer Protocol (FTP) site where the data could be hosted and linked to for
download. Utilizing an FTP server may be optimal for some systems because FTP sites are better
suited for transferring large data files. If systems do not have the capacity to provide downloads
via their own servers, there are many options for cloud-based server storage that can easily be
shared and downloaded. See Exhibit 7-2 for a summary of online data sharing alternatives.

Exhibit 7-2: Examples of Online Data Sharing Alternatives

File Sharing Method Description
Online Cloud-based Cloud-based storage and data sharing allows access to files from any computer,
Data Sharing hosted by a third-party vendor; base storage plans may be free.
Online Spreadsheet Cloud-based spreadsheets, some of which can be accessed online without any

product licensure or installation requirements; this may be a good option for
systems with little data infrastructure.

FTP/SFTP Server Standard file sharing protocol for transferring files from a server to another
computer (client); water systems may already have FTP functionality they can
use.

System Website Data may be hosted on a system’s website as text or image or can be made

available in a downloadable format.

The best platform for online data sharing will vary by system. Another key part of that decision-
making process is the data format and complexity. For example, a system without their own
online data sharing platform (server) and a simple spreadsheet-based inventory may elect to use

39 https://cotgis.maps.arcgis.com/apps/Cascade/index.html?appid=13b3899bb7374156a031414de36007fe. Accessed
December 8, 2021.
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an online spreadsheet. Users could then access the inventory spreadsheet via a weblink on the
system’s website. Systems wanting to share high-resolution PDF maps, however, may consider a
data sharing option optimized for large file sizes. This may be a good option if the system already
has an FTP server for public file sharing. If not, a cloud-based file sharing option could be a good
solution.

The circumstances of some systems and users may not allow for web-based data sharing of any
kind. In these cases, systems will need to develop a plan for effectively distributing inventory
information without the use of electronic data sharing. Potential data sharing options include:

e Printed service line maps
e Printed tabular data
e Information in water utility mailings or newsletters

e Information available at the water system’s office

7.2.4 Public Input and Updates

Active community participation in the inventory process helps cultivate a more robust inventory
dataset and engage the community on public health issues potentially affecting them. LSL data can
be strengthened by asking for public feedback on existing inventory data or possible updates to
information on LSLs or GRRs not already reflected in the inventory. Given this participatory
process, there is also a higher likelihood of continued and widespread engagement with the
inventory and LSLR efforts throughout a system’s distribution network.

Public feedback can take many forms. For example, the system can provide contact information
on the system’s website for individuals to submit corrections and updates via email or phone.
Another example can be a user submission form where customers identify the service line
material and include photographic evidence, providing an additional level of confidence to their
classification. Inventories that are updated regularly based on public input should consider
indicating the dataset version or the date of the last update in an obvious location.

Providing a platform for public input provides an opportunity for users to learn about their own
service line and the presence of LSLs more broadly. An additional consideration for encouraging
community awareness is offering an email subscription for regular updates on the service line
inventory, such as Denver Water who offers a subscription opportunity within their service line
inventory map (Exhibit 7-3).
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Exhibit 7-3: Denver Water’s Lead Service Line Replacement Map
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EPA suggests updating the inventory in real-time (or as close as possible) to provide the public
with the most up-to-date information. Externally facing updates to the inventory may require
quality assurance and quality control or may be most efficiently processed in batches rather than
updated continuously.

7.3 Considerations for States

States seeking to determine a system’s compliance with the LCRR inventory requirements may use
the checklist in Appendix A. One component of that review is determining a system’s compliance
with its public accessibility requirements. Appendix A includes a checklist that states can use to
help document if systems meet these requirements. This form is also available electronically at
EPA’s website (https://www.epa.gov/ground-water-and-drinking-water/revised-lead-and-copper-
rule).

In their 2022 framework, the Association of State Drinking Water Administrators (ASDWA)
recommends that states consider additional ways to make the relevant information available to
the public, including hosting information on the state’s website (ASDWA, 2022). For example,
states could consider creating a portal or using another method to allow systems to upload their
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information directly. For a full list of additional considerations, refer to ASDWA’s framework
(ASDWA, 2022).

7.4 Consumer Confidence Report Inventory Requirements

The LCRR requires CWSs to include in their annual CCR a statement that they have prepared a
service line inventory and instructions on how to access the inventory (40 CFR §141.84(a)(10) and
§141.153(d)(4)(xi)). Systems with no lead, GRR, or lead status unknown service lines can instead
provide a statement that they have no LSLs or GRRs with the description of methods used to make
that determination (40 CFR §141.84(a)(9)). EPA may potentially revise these requirements under
the Lead and Copper Rule Improvements (LCRI). Regardless of the final LCRI requirements, EPA
recommends that systems provide inventory-related information in their CCRs.
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Key Points to Remember

LCRR Requirements

#—= Water systems must make an inventory of the lead and GRR service lines publicly
accessible. The publicly accessible inventory must include a location identifier associated
with each lead or GRR service line (40 CFR §141.84(a)(8)(i)). The identifier could be a
specific address; however, this is not required under the LCRR.

&~ Water systems serving more than 50,000 people must provide their inventory online (40
CFR §141.84(a)(8)(ii)).

&= Non-lead systems can fulfill the requirement to make the inventory publicly accessible by
providing a statement they have no LSLs and including a general description of how they
made that determination (40 CFR §141.84(a)(9)).

8= CWSs must indicate in their CCR how to access service line inventory information. Non-
lead CWSs must also include a statement they have no LSLs in their CCR (40 CFR
§141.84(a)(10)).

#—= Within 30 days of completion of the initial inventory, systems must notify persons served
by lead, GRR, and lead status unknown lines (40 CFR §141.85(e)).

Recommendations (Not Required under the LCRR)

#—= Water systems should consider their data sharing infrastructure, customer demographics,
and staff limitations when selecting the best method for sharing data with the public.

&= An interactive online mapping application can be an effective means for distributing
service line inventory information and allows users to comprehensively evaluate a water
system’s service line materials anywhere there is access to a basic computer and internet.

&~ Accessibility and inclusivity considerations should be made throughout the map
development process, e.g., using a color-blind safe color scheme, providing alternate text
that can be read aloud using software for the visually impaired, using simple or defined
terminology, and offering text in multiple languages.

#—= Other online data sharing options are available for water systems, such as online cloud-
based sharing, online spreadsheet, FTP/SFTP server, and website hosted download.

&= Non-web-based data sharing options include printed service line or tabular data as well as
information on water utility mailings or newsletters.

s~ Active community participation in the inventory process helps cultivate a more robust
inventory dataset.

#— EPA suggests water systems update their inventories in real-time or as close as possible.
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Appendix A: Blank Forms from the EPA Service Line Inventory Template

See EPA’s website at:

PWS Information
Inventory Methodology

Inventory Summary

Public Accessibility Documentation

State Checklist

https://www.epa.gov/ground-water-and-drinking-water/revised-lead-and-copper-rule for a

downloadable, spreadsheet version of the template which contains the forms below as well as
additional sheets for inventory tracking.

Guidance for Developing and Maintaining A-1

a Service Line Inventory

August 2022


https://www.epa.gov/ground-water-and-drinking-water/revised-lead-and-copper-rule

PWS Information

Purpose of this worksheet: For water systems to document basic system information.

Facility Information

Water System Name:

Population Served Number of Service

PWSID: .
(number of people): Connections:

PWS Type:

[ ICWS [ INTNCWS

If you are a CWS, do multi-family residences comprise at least 20% of Indicate "Yes" or "No"
the structures you serve?

Mailing Address

Street or P.O. Box:

City or Town: State: Zip Code:

System Contact Person

Name: Title:

Telephone: Email:

Person Who Prepared Inventory (if different from above)

Name: Title/Affiliation:
Telephone: Email:
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Inventory Methodology

PWS Name:
PWSID:
Enter Date Last Updated:

Purpose of this worksheet: For water systems to document the methods and resources they used to develop and
update their inventory.

Part 1: Historical Records Review

Describe the Records Reviewed for Your Inventory and Indicate
Your Level of Confidence (e.g. , Low, Medium, or High)

Type of Record

1. Previous Materials Evaluation

Example: Locations of Tier 1 lead tap sampling
locations that are served by a lead service
line.

2. Construction Records and Plumbing Codes
Examples: Local ordinance adopting an
international plumbing code. Permits for
replacing lead service lines.

3. Water System Records

Examples: Capital improvement plans.
Standard operating procedures. Engineering
standards.

4. Distribution System Inspections and
Records

Examples: Distribution system maps. Tap
cards. Service line repair/replacement
records. Inspection records. Meter installation
records.

5. Additional Records Required by Your State

6. Other Records
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Inventory Methodology (Continued)

Part 2: Identifying Service Line Material During Normal Operations
1. During which normal operating activities are you collecting information on service line material? Check all

[ ] Water meter reading [ ] Water main repair or replacement
[ ] Water meter repair or replacement [ ] Backflow prevention device
[ ] Service line repair or [ ] Other

replacement

If "Other", please explain:

2. Did you develop or revise standard operating procedures to collect service line Indicate "Yes" or
material information "No"
If "Yes", please describe:

Part 3: Service Line Investigations

1. Identify the service line investigation methods your system used to prepare the inventory (check all that
apply). If a water system chooses an investigation method not specified by the state under 40 CFR
§141.84(a)(3)(iv), state approval is required. Note that investigations are not required by the LCRR but can be
used by systems to assess accuracy of historical records and gather information when service line material is

unknown.
[ ] Visual Inspection at the Meter Pit [ ] Water Quality Sampling - Other
[] Customer Self-Identification [ ] Mechanical Excavation
[ ] CCTV Inspection at Curb Box - External [ ] Vacuum Excavation
[ ] CCTV Inspection at Curb Box - Internal [] Predictive Modeling
[ ] Water Quality Sampling - Targeted [] Other
[ ] Water Quality Sampling - Flushed
[ ] Water Quality sampling - Sequential

If "Other", please explain:

2. If "Predictive Modeling", please briefly describe the model and inputs used:

3. How did you prioritize locations for service line materials investigations? For example, did you consider
environmental justice and/or sensitive populations, did you use predictive modeling, and/or did you target
areas with high number of unknowns?
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Inventory Summary

PWS Name:
PWSID:
Enter Date Last Updated:

Purpose of this worksheet: For water systems to provide a summary of their service line inventory, including information
on ownership, inventory format, and the number of service lines for each of the four required materials classifications.

Part 1. General Information

1. Is this the Initial Inventory or an Inventory Update?

2a. Who owns the service lines in your system?

2b. Is there documentation that defines service line ownership in your system, such as a local ordinance? If yes, please
describe below and explain where ownership is split (e.g., property line, curb stop).

3a. Describe when lead service lines were generally installed in your system.

3b. When were lead service lines banned in your system? Reference the state or local ordinance that banned the use of
lead in your system.

4. Do you have lead goosenecks, pigtails or connectors in your system?  |ndicate "Yes", "No", or "Don't Know"

5. What is your overall level of confidence in the inventory (i.e., "Low", "Medium", or "High.") Please explain your
rationale below.

Part 2. Inventory Format

Describe your inventory format in the space provided below (e.g., the Detailed Inventory worksheet, custom
spreadsheet, GIS map). Provide the filename and/or web address if applicable. Note that the state may require you to
submit your detailed inventory of each service line in your distribution system.
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tory Summary (Continued)

Part 3. Inventory Summary Table !

Enter the number of service lines in the aqua-colored cells. Remember this is the classification for the entire service line.

Service Line Material
Classification

Definition

Total Number of Service Lines
(REQUIRED to be reported
under the LCRR)

Lead

Any portion of the service line is known to be made of
lead.’

Galvanized Requiring

The service line is not made of lead, but a portion is
galvanized and the system is unable to demonstrate that

Replacement (GRR) the galvanized line was never downstream of a lead service
line.
All portions of the service line are known NOT to be lead or
Non-Lead GRR through an evidence-based record, method, or

technique.

Lead Status Unknown

The service line material is not known to be lead or GRR.
For the entire service line or a portion of it (in cases of split
ownership), there is not enough evidence to support
material classification.

TOTAL

Notes

state.

! This summary table is for reporting material for the entire service line connecting the water main to the customer's plumbing. See
Section 2.1 for additional guidance on assigning a materials classification to the entire service line when ownership is split.
Remember that systems must track the system-owned and customer-owned portions separately in their inventory.

A lead-lined galvanized service line is consistent with the definition of an LSL under the LCRR (“a portion of pipe that is made of
lead, which connects the water main to the building inlet”) (40 CFR §141.2) and must therefore be classified in the inventory as an
LSL. Do NOT, however, count non-lead service lines with a lead gooseneck or pigtail as lead service lines unless required by your
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Public Accessibility Documentation

PWS Name:
PWSID:

Enter Date Last Updated: |

Purpose of this worksheet: For systems to provide documentation to states on how they met the public
accessibility requirements of the LCRR.

1. Select the location identifiers that you use for your service line inventory. Check all that apply.
[] Address
[] Street
[ ] Block
[] Intersection
[ ] Landmark
[ ] GPS Coordinates
[ ] Other
If "Other", please describe:

2. Does every service line have a location identifier? Indicate "Yes" or "No"
If "No", explain. Remember that location identifiers are required for service lines that are lead and galvanized
requiring replacement.

3. How are you making your inventory publicly accessible? Check all that apply. Remember that if your system
serves > 50,000 people, you must provide the inventory online.
Interactive online map

Static online map

Online spreadsheet

Printed service line map

Printed tabular data

Information on water utility mailings or newsletter
Hard copy information available in water system office
Other

If "Other", please describe:

Oooodoon
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State Checklist for Initial Inventory Submittal

PWS Name:
PWSID:
Enter Date Last Updated: |

Purpose of this worksheet: For states to determine and document if water systems met all of the January 15,
2021 Lead and Copper Rule (LCRR) requirements for their Initial Inventory including timely submission, required
elements, use of information sources, public accessibility, and public notification of service line materials.

Part 1: Person Completing This Checklist

Name: Title:

Telephone: Email:

Part 2: Review for Timely Submission
1. Was the initial inventory submitted by the deadline of October 16, Indicate "Yes" or "No"
2024?

Consider post-mark or date sent via email or reported into a state data system.

Part 3: Review for Required Elements

1. Does the inventory include all service lines connected to the Indicate "Yes" or "No"
distribution system?

Consider if the total number of service lines in the Inventory Summary worksheet, Part 3, matches sanitary
survey and monitoring data in the state’s database (e.g., SDWIS /State ) based on population served, number
of service connections (including those for non-potable use), number of accounts, census data, or other
information.

2. Does the inventory include portions owned by the water system and Indicate "Yes" or "No"

the customer?

Check the service line ownership type selected in the Inventory Summary worksheet, Part 1, Question 2a.
If the system selected "Ownership is Split" check that their inventory includes information for both the
system-owned and customer-owned portions.

3. Did the system classify all service lines as either Lead, Galvanized Indicate "Yes" or "No"
Requiring Replacement (GRR), Non-Lead, or Lead Status Unknown?

Consider if the system completed each row of the inventory summary table in the Inventory Summary
worksheet, Part 3. Some rows may be zero.

4. In the space below, provide additional comments/documentation related to required elements of the
system's initial inventory.
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State Checklist for Initial Inventory Submittal (Continued)

Part 4: Review for Information Sources

1. Did the system use the following historical records to prepare their Indicate "Yes" or "No"

initial inventory: previous materials evaluation, construction and

plumbing codes/records, water system records, distribution system

inspections and records.
Consider if the system identified historical records in each row of the Inventory Methods worksheet, Part 1,
Rows 1 through 4. Consider if the system completed Row 5 if additional records are required in your state.

2. Is the system collecting service line material information during normal Indicate "Yes" or "No"

operations?
Consider if the system checked one or more normal operations activities in the Inventory Methods worksheet,
Part 2. Consider asking the systems to submit updated or new standard operating procedures documenting
service line material information collection.

3. Has the system conducted investigations to verify service line material? Indicate "Yes" or "No"

This is not required by the LCRR but recommended by EPA to verify historical records and gather information
where records do not exist to reduce the number of unknowns in the system as quickly as possible. Consider:
o [f the system checked one or more of the investigative methods on the Inventory Methods worksheet, Part 3.
e Bf in their inventory, the system indicated that the materials classification was based on investigations.
e flhe number of unknowns - EPA strongly discourages systems from submitting inventories with all unknowns.
If all service line materials are lead status unknown, consider asking the water system to conduct
investigations.

4. In the space below, provide additional comments related to information sources used to develop the
system's initial inventory.

Part 5: Review for Public Accessibility

1. Does the inventory include location identifiers for each service line that Indicate "Yes" or "No"

is lead or galvanized requiring replacement?
Consider checking the inventory for location identifiers and reviewing the system's answers in the Public
Accessibility Doc. worksheet, Questions 1 and 2.

2. Did the system make its inventory publicly accessible? Indicate "Yes" or "No"

Consider reviewing the method by which the water system is making its inventory publicly accessible as
identified in the Public Accessibility Doc. worksheet, Question 3. Check that systems serving more than
50,000 people have posted their service line inventories online.

3. In the space below, provide additional comments/documentation related to public accessibility of the
system's initial inventory.
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State Checklist for Initial Inventory Submittal (Continued)

Part 6: Review of Customer Notification of Service Line Material

1. Does the water system's inventory consist of all Non-Lead Service lines? Indicate "Yes" or "No"
If No, complete questions 2 through 5. If Yes, stop here.

2. Did the water system deliver the notification to people served by a lead Indicate "Yes" or "No"

service line (LSL), GRR, or lead status unknown service line within 30 days

of completing the initial inventory?

3. Did the water system demonstrate that they delivered the notification Indicate "Yes" or "No"

and provide a copy of the notification to the state by July 1 for the

previous calendar year?

4. Did the notification include the required content?
a. For confirmed LSLs, does the notification include: Indicate "Yes" or "No" or "N/A"

e A statement that the service line material is lead,
e Information on lead health effects including mandatory health

effects language of 40 CFR §141.85(a)(ii),

Steps to minimize exposure to lead in drinking water,

Opportunities for service line replacement,

Available financing programs, and

A statement that the system must replace its portion if the

they are replacing their portion?

b. For GRRs, does the notification include: Indicate "Yes" or "No" or "N/A"
e A statement that the service line material is GRR,
e Information on lead health effects including mandatory health
effects language of 40 CFR §141.85(a)(ii),
e Steps to minimize exposure to lead in drinking water, and
e Opportunities for service line replacement?

c. For Unknowns, does the notification include: Indicate "Yes" or "No" or "N/A"
e A statement that the service line material is lead status unknown,
e Information on lead health effects including mandatory health |
effects language of 40 CFR §141.85(a)(ii),
e Steps to minimize exposure to lead in drinking water, and
e QOpportunities to verify the service line material?

5. If the water system serves communities with a large proportion of non- Indicate "Yes" or "No"

English speaking consumers, as determined by the state, did they provide

public education materials, including those in 40 CFR §141.85(e), in the

appropriate language(s) or containing a telephone number or address

where persons served may contact the water system to obtain a

translated copy of the materials or to request assistance in the

appropriate language?

6. In the space below, provide additional comments/documentation related to customer notification for
people served by an LSL, GRR, or lead status unknown service line.
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Appendix B: Case Studies

DC Water

Greater Cincinnati Water Works

Pittsburgh Water and Sewer Authority
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DC Water

Key Topics
e Consider the Inventory as a Living Data System
e \Water Quality Sampling to Identify LSLs
e Making Inventory Information Publicly Accessible

Background/Water Utility Description

DC Water provides approximately 92 million gallons of treated drinking water per day to
about 700,000 residents of the District of Columbia. DC Water is a consecutive system,
purchasing treated water from the Army Corp of Engineers. The Army Corp treats water from
the Potomac River using conventional treatment with chlorine for primary disinfection and
chloramines for secondary disinfection. Orthophosphate is added for corrosion control, along
with pH adjustment. The DC Water distribution system is comprised of approximately 1,350
miles of water main. DC Water estimates that they have 28,000 lead or galvanized iron
service lines with plans to replace them all by 2030 (DC Water, 2021a).

Consider the Inventory as a Living Data System

DC Water has a long history of identifying and replacing lead service lines (LSLs) in response
to exceeding the lead action level in 2002 through 2004 (Deignan, 2021). Schmelling (2021)
stressed that the inventory is not a one-time data extraction, but a living dataset that can be
updated as new information is collected and records are improved over time. DC Water also
records information on the integrity of the data, such as the data source.

DC Water uses many sources and methods to gather service line information, including
(Schmelling, 2019, 2021):

e Research done to identify service line materials for the original Lead and Copper
Rule (LCR) in 1991, i.e., interviews with plumbers to determine when LSLs stopped
being installed in Washington, DC (DC Water found this to be an excellent starting
point for their inventory);

e Historical records, including tap cards, permits, and engineering documents;

e Construction records on when service lines were replaced in coordination with
water main replacement or in response to service line leaks;

e Customers reporting that they replaced their service lines;

e Customer self-identification;
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e Water meter replacement; and

e Water quality sampling.

DC Water is also working with the Water Research Foundation to investigate non-invasive
service line identification techniques, such as x-ray diffraction, stress wavers, and acoustic
technology (Schmelling, 2021).

Water Quality Sampling to Identify LSLs

DC Water assessed the ability of 6-hour stagnation sequential samples to predict the
presence of LSLs (Bukhari et al., 2020; Schmelling, 2019). Customers collected 10 sequential
1-liter samples, indicated the suspected service line material at the point of entry (i.e., lead,
copper, brass, galvanized iron, or not visible), and provided a supporting picture when
possible. DC Water predicted that half of the 172 homes in the study had lead pipes based on
the trend of lead concentrations in the 10-bottle set. They also determined that a total lead
mass of at least 5 micrograms (ug) from all 10 samples was another factor supporting the
presence of LSLs in their system. Subsequent service line work indicated that DC Water
correctly predicted 26 of 30 homes to be lead and 2 of 4 to be non-lead. DC Water concluded
that sequential sampling is a useful tool for predicting the presence of LSLs, but it cannot
predict the absence of lead pipe due to factors that may impact the stagnation period prior to
sampling (e.g., leaks, water use, and dripping faucets). DC Water also notes the water
sampling effort is time consuming considering sample distribution and customer
communication; therefore, there is still a significant need for another non-invasive pipe
material identification technology (DC Water, 2022).

Making Inventory Information Publicly Accessible

DC Water provides an interactive map with service line pipe material data for the public and
private sides in their entire service area, which is available on their website (DC Water,
2021b). Each service address is indicated by a circle that contains two color-coded semi-
circles for the service line type: one for the public space and another for the private side.
Gray denotes lead, green indicates non-lead, and no shading indicates no information. A
screenshot of the map is provided as Figure 1.
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Figure 1: Screenshot of DC Water Interactive Service Line Map (DC Water, 2021b).

When a service address is selected, a pop-up box appears that includes the type and
description for the public and private portions separately as well as a link to frequently asked
questions and a fact sheet on how customers can identify their water service pipe material.

The description field includes the source for the determination,

e.g., when the service line

was replaced and if it was verified by test pit or visual observation (shown as “excavation”).

An example of the pop-up box is shown as Figure 2.

&l

a Service Address: 334 14TH ST NE

a

@ Private Side (Property Owner's

In Public Space

» Type : Copper
« Description : Service pipe
replaced 11/04/2005

T & responsibility)
' « Type : Lead
« Description : Connected pipe in
@ public space to or observed
[1 ] lead pipe at the property line

[ ] .
—! Point-of-entry(POE)

4& + Type:

« Description :
' 8

AN Shaat

Figure 2: Screenshot of Description Field (DC Water, 2021b).

DC Water took several steps to clearly communicate service line information to the public.

For example, they developed a standard process for translating
their service line data system into plain language for the online

internal documentation for
publicly accessible map. An
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example is shown below in Figure 3 (Schmelling, 2021). DC Water also provides their
inventory in list format as a downloadable CSV file (DC Water, 2021c).

dcé

=axie | ranslating Data to Public Information

Data Source Data Criteria | Pipe Material Website description
Copper Assess further for confirmation

Meter size Service line has 2" or greater diameter,
> 2" Non-lead therefore not lead

Eyes on

[insert date field] excavation revealed brass

service line Brass .
g pipe Pipe !
IResearch for 1991 LCR Lead Lead likely based on historic documentation
New Tap Copper New service installed
\\Water Quality Tests Lead Lead likely based on water test results
As-builts Copper Based on Engineering drawings
Permit Documents > 1982 Non-Lead Based on water service connection year

Figure 3: DC Water Translation of Data to Public Information (Schmelling, 2021).

DC Water worked with their legal department to develop disclaimer language, as shown
below. Schmelling (2021) noted that disclaimer language is important because it recognizes
that, although the inventory is based on the best available information at the time, the
inventory is dynamic and there may be inaccuracies.

DC Water - Water Service Information

To see service line information, enter an address in the search box or zoom in on the map. Click the circle located within the property boundaries
to view the property's service line information. The information provided through this map is limited to the best available data in DC Water's
possession at this time. It may not be accurate.

Visit Service Lines - Fact Sheet for more information.

DISCLAIMER: The maps provided by the District of Columbia Water and Sewer Authority ("D.C. Water”) are based on historical data, information
directly provided by customers, and in some cases, information acquired during physical inspections. DC Water does not guarantee the accuracy
of these records and maps, which shall be used for the sole purpose of providing property owners and residents with DC Water's best available
data regarding their private water services, and not for any commercial, legal or other use. These records will be updated constantly as D.C.
Water gathers additional information. D.C. Water requests that customers provide to it records of any service line replacements performed by
property owners. D.C. Water reserves the right to alter, amend or terminate at any time the display of these maps and records.

| understand

Figure 4. DC Water Disclaimer Language for Their Interactive Service Line Map (DC Water, 2021b).

Guidance for Developing and Maintaining B-5 August 2022
a Service Line Inventory



Summary of Main Points

e DC Water’s service line inventory is a living dataset designed to add and revise data
from multiple sources over time.

e DC Water has found sequential water sampling to be a useful tool for predicting the
presence of LSLs, but it is not a good predictor of the absence of lead pipe due to
factors that may impact the pre-sampling stagnation period.

e Aninteractive online map is a useful tool for communicating information on service
line material to the public. It is important to translate technical data into public
information and include clear disclaimer language to communicate the limitations of
the service line inventory.

Resources

Bukhari, Z., Ge, S., Chiavari, S., and Keenan, P. 2020. Lead Service Line Identification
Techniques. The Water Research Foundation.
https://www.waterrf.org/system/files/resource/2020-06/DRPT-4693.pdf

DC Water. 2021a. Lead Free DC by 2030. https://www.dcwater.com/lead. Accessed
December 3, 2021.

DC Water. 2021b. DC Water — Service Line Information https://geo.dcwater.com/Lead/.
Accessed December 3, 2021.

DC Water. 2021c. Service Line Materials Dashboard. https://www.dcwater.com/service-line-
materials-dashboard. Accessed 1/25/2022.

DC Water. 2022. Personal communication between EPA staff and Maureen Schmelling, DC
Water. April 19, 2022.

Deignan. John. 2021. DC Water’s LSR Program Journey from Mandated to Planned [Webinar].
AWWA Virtual Summit: Lead & Water Quality, April 7-8, 2021.
https://www.awwa.org/Events-Education/AWWA-Virtual-Summits/Lead-Water-Quality-
Summit#11394909-event-fags

Schmelling, M. 2019. Lead service line identification and replacement webinars. Retrieved
from USEPA website. https://www.epa.gov/dwreginfo/lead-service-line-identification-and-
replacement-webinars

Schmelling, M. 2021. DC Water’s Service Line Inventory and Display Maps [Webinar]. ASDWA
Annual Conference: 2021. Lead Service Line Inventories. October 18 & 19, 2021. Available at:
https://www.youtube.com/watch?v=IaZEbnXnQpQ. Accessed 1/19/22.
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Greater Cincinnati Water Works

Key Topics
e Building and Updating Service Line Inventory
e |Interactive Public Inventory Map

Background/Water Utility Description

Greater Cincinnati Water Works (GCWW) provides water services to Cincinnati, Ohio and
several surrounding counties. GCWW treats around 132 million gallons of water daily. They
use high consistent oxidation-reduction potential (ORP) (free chlorine at approximately 1.3
mg/L) and pH promoting lead (IV) scales to control corrosion (Liggett et al., 2022). GCWW
serves over 1.1 million customers through 3,180 miles of water mains (GCWW, 2021a).

In 1927, the City of Cincinnati stopped installing lead service lines (LSLs), yet some of those
LSLs still remain. GCWW estimates they have a total of 39,165 service lines that are part or all
lead, including 25,980 private, 13,085 full, and 100 public LSLs in their service area (GCWW,
2022).

Following EPA’s 1991 Lead and Copper Rule, GCWW launched a lead reduction program
(Arnette, 2020). For years, GCWW has replaced LSLs and used corrosion control treatment. In
2016, GCWW launched their Enhanced Lead Program, a two-tiered strategy that focused on
consumer education and outreach (Tier 1) and removal of all LSLs (Tier 2) (GCWW, 2021b,
Burlingame et al., 2018).

Building and Updating the Service Line Inventory

In 2000, GCWW began their effort to populate an inventory of public-side materials in GIS
using billing system information, the branch or service line number, and water main project
inspection reports (Arnette, 2020). Later, to develop an inventory of customer-side materials,
GCWW created a new attribute in GIS for the customer-side material type (Arnette, 2020). To
populate customer-side data, GCWW used the following sources of information (Arnette,
2020; Liggett et al., 2022; GCWW, 2016):

e Historical records and asset management records.
e Maintenance, repair, and replacement work.

e Work orders.

e Water main replacement inspections.

e Water main and service line records.
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e Customer-initiated replacement inspection reports.

e Visual inspections.

Following the effort in 2000, GCWW found that at branch number 101808, the public service
line materials transitioned from lead to copper. For the private side, GCWW also designated
the service line as lead or copper based on their branch numbers as follows:

e Branch numbers 102000 or higher and diameter of 2 inches or less as copper.

e Branch numbers below 102000 as lead except if GCWW had evidence that the
customer renewed the line, then designated as copper.

In 2016, GCWW created an electronic tool to collect information from their water main
project inspections, update their inventory, and allow the information to be available to the
public the next day (Arnette, 2020). This is accomplished using an electronic form on
inspectors’ phones created using Microsoft Power Apps. The information is sent directly to
GIS Editors. A snapshot of this app is provided as Figure 1.

O Create Email - p. 2

** all Fields are Required

Material Found (Private):

Material Installed (Private):
Private Side:
Renew Date (Pu): Renew Date (Pri):

@ Previous Page

Figure 1: Screenshot of Water Main Project Inspection App (Arnette, 2020).
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The inventory is continuously updated as GCWW retrieves more data, including information
provided by customers who verify the service line material on their property using a scratch
test and an online form on the GCWW website. Step-by-step instructions, along with contact
information, are provided on GCWW'’s website (GCWW, 2021c). Figure 2 below shows a
screenshot of the online form with instructions for customers to upload a picture of their
meter setting to help identify the pipe material.

Please complete the form and select the material that the private portion of you service line is made from. Please upload a picture of your meter setting that we could use
to help identify the pipe material. An example of a meter setting is shown below.

Acceptable file formats for the optional file are: jpeg, .jpg, .png, .gif, .bmp, tiff

Choose File | No file chosen

Figure 2: Screenshot of Instructions and Online Form from GCWW'’s website (GCWW, 2021c).
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Interactive Public Inventory Map

GCWW developed the interactive Lead Look-up Map to provide the public with easy access to
information from their service line inventory (GCWW, 2021d). After reading and accepting a
disclaimer regarding the accuracy and use of the data (see Figure 3), users can search their
address to view a map of their service lines and materials. The map includes a legend that
identifies materials on the public and private side, shown as a divided rectangle (left side is
public side and right side is private side). The map uses a combination of colors and
symbology. A green checked box denotes non-lead, yellow and an X is lead, and gray and no
symbol indicates no information. GCWW updates their map regularly as they retrieve more
data. A snapshot of the map is provided in Figure 4.

DISCLAIMER:

The materials in this site are provided "as is" and without express or implied warranties of any kind as to accuracy of the
information or fitness for any particular purpose. Greater Cincinnati Water Works (GCWW) does not warrant or represent
that the information contained herein is accurate or reliable or that the website will be free of errors or viruses.

GCWW makes every effort to update this information on a regular basis. However, because GCWW has not verified
historical records for completeness or accuracy and information is continually changing, GCWW makes no expressed or
implied warranty concerning the accuracy of this information, nor as to the reliability, relevancy, timeliness, utility or
completeness thereof. Changes may be made to the database at any time and without notice. GCWW assumes no liability
for direct, indirect, consequential, incidental special or other damages of any kind, as a result of errors, omissions, or
possible discrepancies with regard to this information.

Persons who use information contained in this database to commit a criminal act may be subject to criminal prosecution.

| have read the foregoing disclaimer and agree to its provisions. By accessing this website and database, the user agrees
to the terms and provisions hereof. The user further assumes all risk associated with the use of the data herein, and agrees
to indemnify and hold harmless the City of Cincinnati, Greater Cincinnati Water Works, and its employees, contractors and
vendors, from all claims, demands, actions, cause of action, suits, damages, cost, injuries, fees, attorney fees, and liability,
as may be occasioned by the inclusion of inaccurate or incomplete information in this database.

[ ] 1Agree

Figure 3: Screenshot of GCWW Disclaimer Language (GCWW, 2021d).
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Figure 4: Snapshot of the GCWW Lead Look-up Map (GCWW, 2021d).

Summary of Main Points

e Use Multiple Information Sources to Develop the Inventory. GCWW used a variety
of records to initially build the inventory and then verified and improved accuracy

using a custom-built app as well as information provided by customers.

e Develop User-friendly Tools. It is important to ensure that public-facing tools are
understandable by a range of users. Hiltner et al. (2019) found the GCWW map very
comprehensible, especially in comparison to other similar tools. A visual, with clear
legends can aid users’ understanding. Providing property-specific LSL information,
distinguishing private- and public-side information, being clear about what is not
known, and choosing legend colors and icons carefully, are all factors that can

improve the usability and understandability of

Resources

a tool.

Arnette, V. 2020. Greater Cincinnati Water Works Lead Service Line Replacement — Inventory,

Identification, and Replacement. The Water Research Foundation. Lead Service Line

Identification, Inventories, and Replacement Webcast. June 23, 2020.

https://www.waterrf.org/sites/default/files/file/2020-

06/WRF%20LSL%20Inventory%20Webcast_FINAL.pdf. Accessed February 7, 2022.

Burlingame, G.; C. Bailey; J. Nelson; V. Arnette; S. Bradway; A. Holthouse Putz; A. Stark; P.
Schwer; L. Sanborn; J. E. Tobiason; S. Via. 2018. Lessons Learned From Helping Schools
Manage Lead in Drinking Water to Protect Children’s Health. Journal AWWA. October 2018.
https://awwa.onlinelibrary.wiley.com/doi/abs/10.1002/awwa.1169
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Greater Cincinnati Work Works (GCWW). 2016. H20connection. December 30, 2016.
https://la.mygcww.org/wp-content/uploads/2019/02/2017 January_H2Oconnection.pdf.

GCWW. 2021a. 2020 GCWW Water Quality Report. https://www.cincinnati-
oh.gov/water/water-quality-and-treatment/water-quality-reports/2020-water-quality-
report/. Accessed December 14, 2021.

GCWW. 2021b. Enhanced Lead Program. https://la.mygcww.org/enhanced-lead-program/.
Accessed December 14, 2021.

GCWW. 2021c. Identify Your Service Line. https://la.mygcww.org/do-i-have-a-lead-service-
line/. Accessed December 14, 2021.

GCWW. 2021d. Greater Cincinnati Water Works Service Line Information.
https://gcww.maps.arcgis.com/apps/webappviewer/index.html?id=0a170c268c694e46a8a4de
394630df0bd. Accessed December 14, 2021.

GCWW. 2022. Personal communication between EPA and GCWW staff. Feb 2, 2022.

Hiltner, S., Romero-Canyas, R., McCormick, L., Neltner, T. 2019. Using online tools to publicize
lead service line locations and promote replacement. AWWA Water Science e1124 1-15.
https://awwa.onlinelibrary.wiley.com/doi/abs/10.1002/aws2.1124

Liggett, J., Baribeau, H., Deshommes, E., Raisle, M., Lytle, D., Masters, S., Muylwyk, Q,
Triantafyllidou, S. 2022. Service Line Material Identification: Experiences from North
American Water Systems. Journal AWWA. January 2022.
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Pittsburgh Water and Sewer Authority

Key Topics
e Dealing with Uncertain Historical Records
e Experience with Field Techniques
e Statistical (Predictive) Data Analysis
e |nnovative Field Data Forms
e Example of the Continuous Improvement
Approach

Background/Water Utility Description

The Pittsburgh Water and Sewer Authority (PWSA) provides water to 520,000 people in the
Pittsburgh area (USEPA, 2021). Publicly owned and operated, the system produces a daily
average of 69.6 million gallons of finished water (PWSA, 2021a). Approximately 965 miles of
water lines and 11 tanks comprise the distribution system (PWSA, 2021b). Water is treated
using a clarifier pretreatment system and rapid sand filtration system (PWSA, 2021c). In the
spring of 2019, PWSA also optimized their corrosion control treatment by switching to
orthophosphate, resulting in consistently lower lead levels (PWSA, 2021d). The initial water
distribution system was put into service in 1828 and expanded over time through the early
half of the 1900s (PWSA, 2021c). In November of 2020, PWSA estimated that in their system,
there are 10,995 public and 28,171 private lead service lines (LSLs), and 14,440 public and
4,997 private service lines of unknown material (Liggett et al., 2022).

Inventory Approach

Unless otherwise noted, the source of information for the inventory approach is the 2021
Journal AWWA Article Developing and Verifying a Water Service Line Inventory. Duffy, D. and
Pickering, W. (2021).

Overview

PWSA began updating their inventory of service line materials in 2016. To organize and
publicize their service line inventory, PWSA launched an online Lead Map on their website
(Figure 1). They update the map monthly as they gather more data. Users can search their
unique address on the map to display the results for their service line materials on the public-
and private-side, as well as to display the source of that data (Figure 2). Data sources include
historical records, verification by excavation, replacement information, and curb box
inspection (CBI) results.
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Dealing with Uncertain Historical Records

To begin their service line inventory update, PWSA reviewed historical drill records of water
main tapping and material identification endeavors, and historical private-side service line
inspections. PWSA digitized over 130,000 hard copies of these records and published them to
their Lead Map.

Because many service lines had been maintained and repaired since being installed, PWSA
found that only 63 percent of their historical records were accurate. Further, prior to 1984,
water main tapping and material identification were only done on the public-side. Private-
side service line inspection records had not been consistently updated or prepared at every
drill record site. As such, PWSA has a disclaimer on their online Lead Map (PWSA, 2021e),
cautioning that some of the historical records are inaccurate and that PWSA will update as
more information becomes available. PWSA began gathering data through alternative
approaches, including through the field techniques described below.

Experience with Field Techniques

PWSA began excavating curb stops where the location either had no historical record or had a
record of lead. PWSA requires a minimum of 24 inches be excavated on each side of the curb
stop because in many instances they found that the curb stop and small part of the service
line had been replaced with non-lead materials but tied back into lead. PWSA used an ArcGIS
Collector app to add a photo of each curb stop and log the type of service line materials.
Although effective, this excavation process was slow, less efficient due to the larger required
excavation size, and very costly to PWSA. In 2018 and 2019, PWSA spent $5 million
excavating sites that they found to not contain LSLs.

To evaluate a more efficient service line identification approach, PWSA began doing CBls
using small cameras sent down into the curb stop where the public and private service lines
were visible to identify the material. After inspecting approximately 15,000 locations in 2018,
PWSA found that about 25 percent of the data was usable. Often, they were either unable to
locate a curb box, reach the curb stop, or identify the service line material because of its
degradation or the photo quality. When CBI identified lead, results were very accurate (97
percent of locations were verified as LSLs. However, lead was later discovered at 35 percent
of locations identified by CBI as non-lead. Duffy and Pickering (2021) explain that this is
because in some locations, the curb box and a small length of the service line was replaced
but not the entire service line. PWSA began considering other ways to gather information on
service line material, as described below.
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Statistical (Predictive) Data Analysis

The University of Pittsburgh helped PWSA develop a model to predict service line materials at
locations across their system. The model used data from various sources, including property
assessments, tap sampling water results, and service line records, to predict what houses
might also have lead levels in their water above 15 micrograms per liter (Hajiseyedjavadi et
al., 2020). With an accuracy of 73 percent, the model was ultimately only slightly more
accurate than the historical records. Thus, PWSA decided not to use the model to estimate
service line materials but is using the model to prioritize LSL replacement areas.

Innovative Field Data Forms

PWSA developed specific service line and meter replacement work orders in the tablet-based
application used by its utility workers and plumbers. Utility workers and plumbers update
service line material observations and record data for any replacements they conduct. In
addition, the Allegheny County Health Department (ACHD) uses an app for their plumbing
inspectors to record data about the private-side service line inspections they complete.
ACHD’s app sends PWSA an email with the information logged during each inspection that
helps PWSA update the private-side of their service line material inventory.

Example of the Continuous Improvement Approach

PWSA'’s approach to developing an inventory fits into the EPA-recommended Continuous
Improvement framework to build and update the inventory using new and better data as
follows:

e Upon identifying the action level exceedance in 2016, PWSA began updating their
inventory of residential service line materials by reviewing historical records.

e PWSA began reviewing historical drill records and private-side service line
inspections.

e Upon review, PWSA realized there were too many gaps, inaccuracies, and
inconsistencies to solely rely on the historical records. The data were only 63
percent accurate.

e PWSA began exploring alternative approaches that would be more cost effective and
increase accuracy.

They modified their approach for conducting excavations at the curb box to use cameras to
try to reduce costs and improve the likelihood of finding LSLs. Although less invasive and
reliable for identifying LSLs, CBIs were less reliable for confirming that no LSLs were present.
Then PWSA experimented with predictive modeling but found that the model was only
slightly more accurate than historical records. Thus, PWSA decided not to use predictive
modeling to estimate service line materials but instead uses it to prioritize LSL replacements.
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PWSA has found that no one method is superior to all others and that a combination of
methods works best (see Lessons Learned).

Lessons Learned

Duffy and Pickering (2021) provided a summary of lessons learned from their efforts to build
a service line inventory:

e Use Multiple Data Collection Methods. Although PWSA could not solely depend on
historical records and CBI to update the service line inventory, these methods added
value to the inventory and ultimately helped refine PWSA’s approach. Further,
although the predictive data analysis could not be used to estimate service line
materials, PWSA is using that analysis to prioritize lead service line replacement
areas.

e Understand Your Historical Data and Limitations. Upon further evaluation, PWSA
discovered that water main replacements before the 1970s only replaced a few feet
of service line. Thus, they could not classify all water main replacements as non-lead.

e Use Electronic Forms and Apps. PWSA developed multiple apps and tools along the
way, including their Lead Map and ArcGIS Collector app. The map is user-friendly
and consistently updated. The app eases the service line material reporting process
for workers. In short, the tools meet the needs of both the back-end and front-end
users.

Resources

Duffy, D. and Pickering, W. (2021). Developing and Verifying a Water Service Line Inventory.
Journal AWWA, 6-13. https://awwa.onlinelibrary.wiley.com/doi/abs/10.1002/awwa.1686

Hajiseyedjavadi, S., Blackhurst, M., and Karimi, H. (2020). A Machine Learning Approach to
Identity Houses with High Lead Tap Water Concentrations. Association for the Advancement
of Artificial Intelligence, 13300-13305. https://ojs.aaai.org/index.php/AAAl/article/view/7040

Liggett, J., Baribeau, H., Deshommes, E., Raisle, M., Lytle, D., Masters, S., Muylwyk, Q,
Triantafyllidou, S. Anticipated publication January 2022. Service Line Material Identification
Strategies: The Experiences of Ten North American Water Systems.

Pittsburgh Water and Sewer Authority (PWSA). 2021a. 2020 Year in Review.
https://www.pgh2o.com/about-us/performance/2020-year-review. Accessed December 7,
2021.

PWSA. 2021b. Water. https://www.pgh2o.com/water. Accessed December 7, 2021.

PWSA. 2021c. Our History. https://www.pgh2o0.com/about-us/our-history. Accessed
December 7, 2021.
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service-line-replacement-map/. Accessed December 7, 2021.
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SDWIS Federal Report Search. Third Quarter 2021.
https://sdwis.epa.gov/ords/sfdw_pub/f?p=108:200. Accessed December 15, 2021.
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Appendix C: Instructions for Self-lIdentifying LSLs and Information When
Water System Conducts Verification

Examples of Customer Service Line Material Identification
Instructions

Philadelphia Water System
Rockford, lllinois

Newark, New Jersey

Washington, DC

Water Service Verification Materials from Menasha, WI
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Philadelphia Water System Customer Instructions for Self-ldentifying LSLs

PHILADELPHIA

— EEPARTHEHT—

How to check your water service line material

The City's water mains are not made of lead. However, the water service line running
from the water main to your home may be made of lead or steel.

For any questions about
lead in your water:

Lead can also be
found in older brass Call us at (215) 685.6300.
fixtures and valves Our staff will provide information
and in old solder or on water testing, safety tips and
epaxy, where pipes replacement options.
are joined.
Passible Pipe Materials
You can test the _
water service line Lead
where it connects to
the water meter in cn_'p;
the basement. m
Galvanized Stee
——
May be made of lead, copper, Plactic

galvanized steel or plastic.

Follow these steps:

You will need: 1. Find the water meter in your basement.

Look at the pipe that comes through the out- Lead is dull, very soft, and will turn a shiny

. Ke .
ar:cnin side wall of your home and connects silver coler when scratched.
to your meter.
: Stn:!ng 2. Carefully scratch the pipe (like you would &
refrigerator lottery ticket) with a key or a coin. Do not use
magnet

a knife or other sharp tool. Take care not to
make a hole in the pipe. If the scratch turns
a shiny silver celer, it could be lead or steel
NOTE: If pipe is painted, use sandpaper to
expose the metal first, Magnets will ONLY stick to steal.
They will NOT stick to lead or copper.

3. Place the magnet on the pipe.
If 2 magnet sticks, it is a steel pipe.

Other ways » Purchase a lead test kit at a hardware or home » Alicensed and insured plumber can inspect

you can check improvement store. These kits test what the pipe your pipes and other plumbing for lead or steel.

for lead: is made from—not the water inside. Replacing an older brass faucet or valve might
Look for an EPA recognized kit. reduce the lead in water.

Source: https://www.phila.gov/media/20211208161245/HowToCheckYourServicelineForLead-21.12.07.pdf.
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Rockford, IL System Customer Instructions for Self-ldentifying LSLs

Pipe Identification Procedures
How To Identify A Lead Water Service Pipe

Tools Needed:
Flathead Screwdriver, Refrigerator Magnet & A Penny (or other coin)

Step 1:

Locate the water service line

coming into the building.

This is typically found in the basement. An “inlet
valva™ and the water meter are installed on the pipe
after the point of entry.

Identify a test area on the pipe betwaen the point
whare it comes into the building and the inlet valve.
If the pipe is coverad or wrapped, expose a small
area of metal.

Step 2:

Scratch the surface of the pipe.

Use the flat edge of a screwdriver or other tool to
scrateh through any corrosion that may have built up
on the outside of the pipa.

DOutlet
Walwe

Fips To
Hoamia

Flumbing

Step 3:

Compare your pipe to the chart below.

Each type of pipe will produce a different type of scratch,
raact to the magnat differently and produce a unique
sound when tapped with a meatal coin.

Lead Pipes
The Scratch Test

If the scraped area is shiny and
silver, your service line is lead.

The Magnet Test
A magnet will not stick to a lead
pipa.

The Tapping Test
Tapping a lead pipa with a coin will
produce a dull noisa.

Copper Pipes

The Scratch Test

If the scraped area is copper in
color, like a penny, your senvice
line is copper.

The Magnet Test
A magnet will not stick to a copper
pipe.

The Tapping Test

Tapping a copper pipe with a coin
will produce a metallic ringing
noise.

ROCKI'ORD
v i

TR R

Galvanized Pipes

The Scratch Test

If the scraped area remains a
dull gray, your service line is
galvanized steel.

The Magnet Test
A magnet sticks to a galvanized
pipa.

The Tapping Test

Tapping a galvanized pipe with a
coin will produce a metallic ringing
noise.

Source: https://rockfordil.gov/city-departments/public-works/water-division/lead-and-drinking-water/.

Accessed November 2, 2021.
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Newark, NJ Customer Instructions for Self-ldentifying LSLs

HOW DO | CHECK MY SERVICE LINE'S MATERIAL?

To find out if you have a copper, lead or galvanized steel service on your property, you (or your
landlord) can perform a Materials Verification Test on the water service line where it connects to the
water meter to determine the material of the water service line on your property.

Please follow the steps below, and then send the results of the test along with your address to
info@newarkleadserviceline.com. The City of Newark will include your results in their water service
line inventory records.

What You Need

® A house key or coin

# A strong refrigerator magnet

Steps to Chedk Your Service Line
1. Find the water meter on your property.
2. Look for the pipe that comes through the outside wall of your home and connects to your meter.

3. Use a key or coin to gently scratch the pipe (like you would scratch a lottery ticket). If the pipe is
painted, use sandpaper to expose the metal first.

4. Place the magnet on the pipe to see if it sticks to the pipe.

Determine your pipe material and send your results and address to

info@newarkleadserviceline.com

Your Test Results

If your pipe is copper:
The pipe may appear dull brown on the outside but will be the color of a bright penny if gently
scratched. A magnet won't stick to a copper pipe.
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Newark, NJ Customer Instructions for Self-ldentifying LSLs (continued)

If your pipe is lead:
The pipe will appear dull and soft but will turn a shiny silver color when scratched. A magnet won't
stick to a lead pipe.

If your pipe is galvanized steel:
The scratched area will remain a dull gray, and a magnet will stick to the surface. If you have a
galvanized steel pipe, you may still have a lead gooseneck on your service line.

Please send your results and address to info@ newarkleadserviceline.com

I PERFORMED A VISUAL INSPECTION OF MY LEAD SERVICE LINE. WHAT IF | AM STILL NOT SURE
ABOUT MY LEAD SERVICE UNE MATERIAL?

If you tested your water service line, and are still unsure of your lead service line material, the City will
visit your home to inspect your service line at no cost to you. To schedule an inspection, contact the

Lead Service Line Replacement Team at (373) 733-6303 or email waterandsewer@ci.newark.nj.us

ARE THERE OTHER WAYS | CAN CHECK TO SEE IF | HAVE A LEAD SERVICE LINE?

For more information on identifying a lead service lineg, including NPR's interactive tool for lead pipe
identification, visit httos:/fwww. lsir-collaborative. org/fidentifyving-service-line-material_html

Lead test kits to test the pipe can be purchased at your local hardware store. Look for an EPA
recognized kit. You can purchase an EPA-approved lead test kit at https.//www.epa gov/lead/lead-

test-kits or https://www .amazon.com/do/b008bk15pu

For questions about lead in water or testing your water service line, contact the Lead Service Line
Replacement Team at (973) 733-6303 or email waterandsewer@ci.newark nj.us

Source: https://www.newarkleadserviceline.com/check-your-line. Accessed December 21, 2021.
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DC Water Customer Instructions for Self-ldentifying LSLs

Water Service Pipe Material Identification

Lead Galvanized Iron Copper Brass
Dull gray, bendable; | Dark gray or black; R B
Qe ; g Straightrigld pipe Can have green Can have green
Appearance between wall/floor : £ : : 8 -
R | corrosion spots | cofrosion spo
Theaads o MNone Yes MNone Yes
connections L | |
Scratch Test Shiny silver Hard to scratch, remains | Copper, like a Gold color
(coin or key) : Eray | penmy !
Magnet Test Does not stick Magnet WILL stick | Does not stick | Does not stick i
Lead Galvanized Iron

Galvanized pipes have
“threads” at connections.

Lead pipes widen at base and
often form a “bulb.”

Copper

Brass has “threads”.
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DC Water Customer Instructions for Self-ldentifying LSLs (continued)

Step 1

Locate the water service line entering the building.
You need to see the pipe where it comes through
the floor or wall. In the basement or lowest floor, or
whole-house water shut-off valve nearby.

through - try to pull back

Cannot see where pipe comes

insulation and use phone camera
to view pipe at breakthrough.

Step 2

Use Pipe Material Identification Sheet

#  Look for threads at connections.

»  Scratch pipe with a coin or key to reveal the
metal. You may need to scratch through
corrosion or paint. Lead is soft and scraiches
easily.

#  Seeif a kitchen magnet sticks to the pipe. A
magnet will not stick to a lead pipe.

TR

Step 3

Take three (3) photos.

1. Pipe coming through wall or floor.

2.  Closer view of pipe with scratch.

3.  Further view of pipe that includes shut
off valve.

Step 4
Send photos to leadtest@dcwater.com.

Source: https://www.dcwater.com/sites/default/files/Lead-

Pipe coming
through floor

Testing/DCWPipeMaterialldentificationGuide 2021.pdf.
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Customer Information When System Verifies Customer Service Line Material —
Menasha Utilities Postcard

Menasha g
Utilities

THE POWER OF COMMUNITY

Menasha Utilities
P.O. Box 340
Menasha \WI 54952

— Action Required
Dear Menasha Utilities Customer:

Menasha Utilities Water Department does not have record of your water
service pipe material

We are updating our records and working toward a lead free water supply for our customers. We would like to
verify and confirm the type of water service coming from the water main in the street to your home. The

appointment will take approximately five minutes and we will need to access your water meter usually located
in your basement.

Please call the Water Distribution Department at 920-967-3431 to schedule an appointment
between the hours of 7:00 a.m. and 3:00 p.m. Monday thru Friday.

For more information visit our website: www.menashautilities.conmy/water-department.

Thank you in advance for your cooperation.

[Insert Contact information]
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Customer Information When System Verifies Customer Service Line Material —
Menasha Utilities Information When Appointment is Scheduled

Water Service Verification

Appointment Expectations

Water service lines can be made of lead, copper, galvanized steel, or plastic. Without excavating the service
line to expose the pipe, Menasha Utilities employees can determine the pipe material by locating the pipe that
connects the water meter to the water main (usually in the basement). Once the pipe is located, employees
will conduct a scratch test and find out if the pipe is magnetic to determine the service line material. Images of
the different service line materials are shown below.

Reminders

e All Menasha Utility employees have photo identification. Please request to see credentials if they are
not visible.

e Someone 18 years or older must be present for the entire appointment.

e Please secure and maintain control of pets.

e Menasha Utility employees will need a safe and clear path to access the water meter.

Internal Plumbng |
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Menasha Utilities Information When Appointment is Scheduled (continued)

e Bronze to brown in color e Blue or black
e Not magnetic e Not magnetic

e When scratched the pipe will shine like a penny e When scratched the pipe does not change

Dull gray color
Not magnetic
Soft and shiny silver when scratched

|z - —pigeel 29

e Dull gray color
e Magnetic
e Very hard when scratched

Source:
https://www.menashautilities.com/sites/menashautilities.com/files/Water%20Service%20Verifications%20w
ebpage%20content%202019.pdf. Accessed November 29, 2021.
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Appendix D: Summary of Lead Ban Provisions by State

Below is a summary of the 1986 lead ban provisions by EPA Region and then by state. The tables have been recreated with some
modification to the format from Table 3-1 of EPA’s Lead and Copper Rule Guidance Manual. Volume I: Monitoring (USEPA, 1991b),
but the content has not been updated. Thus, water systems should verify the lead ban effective dates with their states.

EPA Region |

State Implemented Method Date Certification Requires Use of Lead Notes
Lead Ban Effective Signature Solder Flux Pipe
Connecticut Yes Public Act No. 66-192; Sec. 12/31/88 Governor X X X Requires solder warning
29-261 General Statutes; 03/29/89 label
State Plumbing Code
Maine Yes Internal Plumbing Rules 10- 08/01/87 Commissioner, X X X State purchased Pb
144A CMR238; Chapter Dept. of Human solder test kits for
9,8,10; Chapter 3, Table 3,5; Services inspectors, etc. to use in
and Chapter 11.D.1 02/23/89 field testing.
Massachusetts Yes State Plumbing Code, 2-18 01/01/86 Commissioner, X X X
CMR; Pg. 55, 201, 208, 207 Dept. of Env.
Protection
03/08/89
New Yes State Plumbing Code, Governor X X X Adopted BOCA
Hampshire Chapter ??? 700, Part ??? 08/01/87 03/28/89
701
Rhode Island Yes Regulation S.B.C.-3; Article 4, | 01/01/87 Governor X X X Adopted BOCA
P402.3 and P402.4; and 03/28/89
Article 5, P508.4 and P509.5
Vermont Yes VT Residential plumbing 12/28/88 Commissioner of X X X New legislation eff. June
code, ABC Envir. Protection 09/10/82 Health, 03/27/89 1989 consolidating
Rules for public buildings plumbing codes and
clarifying lead ban.
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State Implemented Method Date Certification Requires | Use of Lead Notes
Lead Ban Effective Signature Solder Flux Pipe
New Jersey Yes Uniform Construction Governor X X X Pipe is covered under
Code, Plumbing Subcode 02/02/87 02/02/89 Bureau of SDWA
5:23-3,15 Regulations
New York Yes Executive Law, Section 01/01/86 | Commissioner of X X X Lead ban law; Load
= 905,5 of Titles 9 NYCRR Health 01/11/89 labeling law
C
o
o0 Puerto Rico Yes Planning Board Regulation | 06/19/88 Governor X X X
f( #7 (Building Regulation)
& Article V- 8-10
Virgin Island Yes VI Interim Primary DW 02/06/89 Governor X X X
Standards Title 12, VI Rules 02/06/89
& Regs. Chapter 51,
Section 1303
Certification i
State Implemented Method Datc.a Requires | Use of Le.ad Notes
Lead Ban Effective Signature Solder Flux Pipe
Delaware Yes State Plumbing Code, 06/17/88 Secy. Dept. Health X X X Adopted BOCA
Section 119 Chapt. 79, & Social Services
Sec. 7906; Chapt. 1, Sec.
122e
D.C. Yes D.C. Plumbing Code 08/19/88 X X Requires PN; bans>8%
Supplement of 1986, pipe, but not fittings
= Article 5
.é’ Maryland Yes COMAR 09.20.05.02., 08/16/88 Secy. Environment X X X Effective 03/30/89 for
& 09.20.11.10E,0901.01.09/ 09/15/88 pipes and fittings
x 01.03
w
Pennsylvania No Plumbing System Lead 01/06/91 X X X Act also bans the sale
Ban and Notification Act of materials that are
of 7/69 not lead free
Virginia Yes Uniform Statewide 04/01/86 Governor X X X Adopted BOCA
Plumbing code P-501.7.3, 04/15/87
P-501.8.4 and P-210-1,4
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Implemented Date Certification Requires | Use of Lead
State Method . ] Notes
Lead Ban Effective Signature Solder Flux Pipe
West Virginia Yes Legislative Rules, Dept. of | 06/19/88 Governor X X X Requires PN
Health, Plumbing
Requirements 64 CSR 57
Impl D Certification R i f L
State mplemented Method atc.e equires | Useo c?ad Notes
Lead Ban Effective Signature Solder Flux Pipe
Alabama Yes State Lead Ban Act, 05/10/88 Governor/ADEM X X X
ADEM Admin. Code 01/89 Director
R.335-7-11-05
Florida Yes Florida Statues, 06/10/88 Governor/DER X X X Dept. of Community
Subsection 553.11 and 12/88 Secretary Affairs to adopt
553.06 amended State
Plumbing Codes
Georgia Yes State Plumbing code, 07/87 X X X
Section 402.1, Section 01/89
114.5, and Section
> 1109.1; State Regs.
.5 Kentucky Yes State Plumbing Code, 01/04/88 Commissioner of X X X Formalization of
qucf Section 17, PC-60-3 Bd. Of Housing enforcement
< Mgr. D.w. Branch procedures with the
w Div. of Plumbing with
the next few months.
(11/90)
Mississippi Yes Board of Health, Envir. 04/13/88 Exec. Secy. Bd. Of X X X Requires PN
Regs. Division 300-Water 05/88 Health/Asst. Dir.
Supply, Part 301 Section Div. Water Supply
301.5(c)
North Yes State Plumbing Code 03/87 Comm. of X X X Requires PN
Carolina Volume Il, Section 602.4 Insurance/head
(solder & flux) Section Public Water
1008 (solder, pipe, flux) Supply Branch
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Implemented Date Certification Requires | Use of Lead
State Method . ] Notes
Lead Ban Effective Signature Solder Flux Pipe
South Yes State SDWA, 61-58.4 (1) 11/88 Chief Bureau DW X X X Requires PN; State
Carolina Program Plumbing Codes
expected to be
amended during next
legislative session.
Tennessee Yes Tennessee Code 03/18/88 | Governor/Dir. Div. X X X
Annotated, Title 88, Water Supply
Chapter 13, Part 7
Certification i
State Implemented Method Dat(.e Requires | Use of L(?ad Notes
Lead Ban Effective Signature Solder Flux Pipe
lllinois Yes lllinois Administrative 04/86 Dir. Of H. EPA & X X X
Code, Chapter 1, Section Dir. Of Dept. of
890.620d Health, 09/13/88
Indiana Yes IN Plumbing Code, title 03/01/87 NA X X X
675, Sec 7 Subsec. 113g
and Sec. 602, Subsec. d
Michigan Yes Mi Construction Code 06/07/88 Governor X X X
2 Act 11/21/88
]
é” Minnesota Yes Minnesota Statues, 06/01/85 Comm. Of Health X X X Sellers of lead solder
< Chapter 326, Section 09/27/88 must display warning
o 326 371, MN Plumbing sign.
Code
Ohio Yes OH Basic Building Code 09/12/88 OH EPA & X X X
Governor
9/26/88
Wisconsin Yes Wisconsin 1986 Governor X X X
Administrative Code 09/28/88
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State Implemented Method Date Certification Requires | Use of Lead Notes
Lead Ban Effective Signature Solder Flux Pipe
Arkansas Yes State Plumbing Code, 10.1.6 Governor Bill X X X
and 10.1.7 06/01/88 Clinton
06/16/88
Louisiana Yes State Sanitary Code, chapter | 09/20/88 | Dept. Asst. Secy. X X X Requires PN
XIl (Water Supplies) of Dept. of Health
— & Hospitals
>
S 09/12/88
ED New Yes State Plumbing Regulations | 04/01/87 | Governor Garrey X X X Requires PN
p Mexico Carruthers
o 12/06/88
Oklahoma Yes Rules and Regulations 05/06/87 | Governor Henry X X X Adopted BOCA
Governing Plumbers Bellman
Yes Rules and Regulations for 07/01/88 Governor X X X
Texas Public Water Systems, Clemenis
337.206(b) 09/29/88
Certification i
State Implemented Method Datc.e Requires | Use of Lt?ad Notes
Lead Ban Effective Signature Solder Flux Pipe
lowa Yes IA Administrative Code, 09/14/88 Larry Wilson X X X Requires PN
Chapters 40 and 41 Exec. Fir. Of IDNR
_ Kansas Yes KS Statutory Authority 65- 04/19/88 Dr. Stanley C. X X X Requires PN
> 1710 and 65-171R Grant Secy. KDHE
c
o
'go Missouri Yes 10CSR 60-10.040 and 60- 08/31/88 Dr. F. Brunner X X X Requires PN
gt‘ 8.020; and MS Released Dir. MDNR
o Statues, Chapters 311.060
Nebraska Yes NB Safe Drinking Water Act, 05/88 Greg Wright, Dir. X X X Requires PN
Title 179, Chapter 2, Sections Dept of Health
003, 004, 005
Guidance for Developing and Maintaining D-5 August 2022

a Service Line Inventory



Implemented Date Certification Requires | Useof | Lead
State Method . . Notes
Lead Ban Effective Signature Solder Flux Pipe
Colorado Yes CO Plumbing Code, 01/31/88 Governor X X X Adopted Uniform
Chapters 8 and 10 11/21/91 Plumbing Code
Montana Yes Administrative Rules, 12/31/87 Chief, Water X X X
8.70.304, Plumbing Quality Bureau,
Permits (4) 10/11/88
= North Yes State Plumbing Code, 01/01/88 Governor X X X
i Dakota Sections 62-03--033,1- 09/19/88
%,, 08(5), 63-03-04-02(4)
o
Z South Yes State Plumbing Code 09/03/87 Secy. Dept. of X X X
w
Dakota Water Resources
Utah Yes State Plumbing Code 04/24/89 Dir. Division of X X X
Env. Health
03/08/89
Wyoming No The Region is trying to implement a lead ban at the local level while pursuing the adoption of a state lead ban.
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Implemented Date Certification Requires | Useof | Lead
State Method . . Notes
Lead Ban Effective Signature Solder Flux Pipe
Arizona Yes AZ Revised Statues, 49- 08/18/87 Governor X X X Requires PN, Adopted
353.A2(k) and 49-353.B 08/28/88 uniform plumbing
code.
California Yes Health and Safety Code, 07/01/86 Gov. George X X X Effective 01/01/88 for
SB164 Sections 300.6 and Daukmejian, pipes solder warning
300.7 03/28/89 label
Hawaii Yes HI Revised Statues, 06/05/87 Dir. Dept. of X X X Requires PN; fines
Chapter 340B Health 03/22/89
=
5 Nevada Yes NAC, Chapter 445,412, 01/89 State Health X X X Requires PN
s Revised Statues Officer 02/18/89
o
<
o American Yes AS D.W. Regs. Sec. 01/89 Yes X X X
Samoa 25.0431.1
N. Mariana Yes CNMI Drinking Water 03/13/89 Gov. Pedro X X X
Is. Regs. Section 5.51 Tenorio 03/13/89
Guam Yes Revised Uniform 03/01/88 Gov. Joseph p. X X X
Plumbing Code, 1988 Ada, 04/07/89
Rep. of Palau NO Trust Territory
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Implemented Date Certification Requires | Use of Lead
State Method . . Notes
Lead Ban Effective Signature Solder Flux Pipe
Alaska Yes Section 1, AS 18.60.705 06/05/88 Governor, X X X Covers all water
04/11/88 systems as of 4/89
Idaho Yes Idaho Code Chapter 26, 08/11/88 Governor, X X X Adopted Uniform
Title 54 03/30/89 Plumbing Code
>é Oregon Yes Health Division Rules 333- | 09/04/84 Governor, X X X Warning Labels;
'%D 61-020, 333-61-040 and 03/10/89 removal of lead
: 333.61.087 service lines; public
a notification lead flux
was banned in 1988
Washington Yes State Building code, 04/27/87 Governor, X X X
Chapter 551-16 WAC, 03/30/89
Section 15-16 060 03/17/88
Certification :
Impl ted Dat R U f Lead
State mplemente Method a ('e equires seo (?a Notes
Lead Ban Effective Signature Solder Flux Pipe
. All Yes: 54 56 56 55
©
S No: 3
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Appendix E: Michigan Minimum Service Line Verification Requirements

In 2018, Michigan EGLE revised their regulations to require systems to prepare a complete
distribution system materials inventory by January 1, 2025. One goal of the materials inventory
isto “. .. Demonstrate through physical verification that the inventory is accurate.” Michigan
designed their verification process using the principles outlined in their “Minimum Service Line
Verification Requirements (Michigan EGLE, 2021). These requirements in their entirety are
provided as Appendix E.
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MICHIGAM DEPARTMENT OF ENVIROMMENT, GREAT LAKES, AND ENERGY
DRINKING WATER AND ENVIRCNMENTAL HEALTH DIVISION

n
EG LE Minimum SERVICE LINE MATERIAL
VERIFICATION REQUIREMENTS

A reliable inventory of potable water service line materials is impaortant for service line replacement
planning, effective asset management, and notification of citizens served by lead service lines.
Reliability and completenass of service line records can vary both across and within water supplies;
therefore, it is important that supplies take steps to verify service line materials and records. Water
supplies are not expected to physically verify every service line, but rather a statistically sound
subset. To effectively evaluate the accuracy of service line records and/or predict service line
materials, a representative, unifermly random number of service lines must be physically verified.

Infarmation gathered through random material verification processes provides:

« A verified estimate of the proportion of each service line material and material configuration
across the distribution system, providing a sound basis for planning service line replacement
and notification efforts.

« A basis for evaluating the reliability of existing service line material records and identifying
areas where additional physical verification or information may be needed. For water supplies
with high confidence in existing records, this may serve to demonstrate that records are, in
fact, reliable.

* A baseline data set for predicting materials at other locations (in combination with other
information).

This random material verification process does NOT provide:

= The service line material configuration of every building served; or
« The extent to which specific areas of the distribution system may differ from the system-wide
average occurrence rate of each sernvice line material.

Verification Exceptions:

« A water supply may avoid the material verification process if all potable water service lines
within the water supply meet the strict definition of *known” described below.

« Water supplies may exclude from this verification service lines four inches or more in diameter.
Guidance for addressing these service lines as part of the Complete Distribution System
Materials Inventory (CDSMI) will be provided separately.

Timing of Verification:

It is recommended that water supplies conduct this verification early enough in the CDSMI process to
allow sufficient time for additional work, as needed, before the CDSMI is due to the Michigan
Department of Environment, Great Lakes, and Energy (EGLE) by January 1, 2025. Consider
completing this verification by the end of 2022, thereby allowing an additional two years to undertake
any additional activities that may be necessary to complete the inventory.

Random Material Verification Process

To evaluate the accuracy of potable water service line records andlor predict service line materials, a
statistically sound, uniformly random number of service lines should be physically verified. Some
supplies have already conducted recent physical verifications andfor have controls in place that
dictate service line materials, resulting in a very high level of confidence in the materials of some

EGLE Environmental Assislance Center Michigan.gowEGLE Guidance Document
Telephona: 1-800-662-9278 Page 1 of 8 Rew_ 32021
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MiNIMUM SERVICE LINE MATERIAL VERIFICATION REQUIREMENTS

eGLE

semvice lines. In recognition of this, the following protocol requires random verification of only those
senvice lines of “unknown” material.

For the purpose of this verification, a conservative approach is used to determine when a service
line's material can be characterized as “known” and be excluded from the verfication process.

To be considered “known,” and therefore excluded from the pool of sites from which a random
sample will be drawn, a service line must meet criteria 1 or 2 below:

1. The service line was recently' physically verified and all of the following apply:
* ALL points, as defined in Step 5 below, were recently physically verified;
* The physical verification was well documented as to the material at each point; AND
+ The water supply has not observed deviations from these records during operations
and maintenance.

OR

2. Ordinances or controls were in place and all of the following apply:
+« Ordinances?® or other contrals® were in place at the time the service line was installed
specifying materials used in service line construction AND
« The water supply has not observed deviations from these ordinance(s) or control(s)
during operations and maintenance.

Any service line that does not meet one of the two criteria above is considered “unknown" for
the purpose of this verification process and should be included in the list of locations from which a
set of sites will be uniformly randomly selected for verification.

=>>»>MOTE: Service lines four inches or more in diameter may be excluded from the verification
process.

=» NOTE: This definition of “known” and the three- or four-point verification process described below

in Step 5 are specific to this baseline verification process and may not apply to other aspects of
the CDSMI. Further guidance on completing the rest of the CDSMI will be provided at a later date.

1 *Recently” in this context is water supply-specific. Supplies must define recent to includa a time after which its records
hawve been demonsirated to be reliable. Mo recards prior io 1989 may be considered recent for the purpose of this portion
af the verification process. The use of lead service lines was officially prohibited in Michigan in 15988; therafore, the health
risk due o unreliable records is higher before this date. This does not mean service line records prior to 1889 have no
valua. Thay may have great value in finalizing a system's CDSMI, bul they cannot be used 1o exclude a location from the
pool of sites from which random siles are selected for this verification.

2 pn ordinance is defined as: A law, slalule, or regulation enacted by a municipal corporation. An ordinance is a law
passed by a municipal government. A municipality, such as a cily, lown, village, or borough, is a political subdivision of a
siate within which a municipal corporation has been established to provide local government 1o a population in a defined
area.

* A conftrol, for the purpoases of this guidance, is defined as: A general sel of approved apecificaliona or binding
construction documeantation that explicitly demonstrates that there were confrals in place dictating the material usage in all
public and privale portions of a service lina. Any controls must first have been axplicilly adopled by tha water system or
directly defined for each blueprint used in construction.

Page 2 of 8
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EG. E MiNIMUM SERVICE LINE MATERIAL VERIFICATION REQUIREMENTS
L

Material Verification Process E'IEES
Step 1: Identify all potable water service lines of “unknown” material.

Identify all potable water service lines of “unknown” material (i.e., those not meeting the criteria of

“known” provided above). Determine the total number of these “unknown” service lines. Service lines
four or more inches in diameter may be excluded from this verification process.

MNote: For the purpose of this verification process, assumed service line materials cannot be used to
classify a service line as “known.”

Step 2: ldentify how many service lines should be physically verified.

« Water supplies with fewer than 1,500 “unknown” service lines must physically verify at least
20 percent of the total number of “unknown” lines.

« Water supplies with 1,500 or more “unknown” service lines must physically verify enough lines
to reach a 95 percent confidence level. See Appendix A to determine the number of service
lines requiring verification.

From the list of “"unknown” service lines identified in Step 1, randomly select enough service lines to
at least meel the number requiring physical verification as determined in Step 2. Selection must be
uniformly random and not selected based on any specific criteria which can introduce bias. In other
words, each “unknown” service line must have an equal chance of being chosen for verification.

See Appendix B for an easy way to generate a uniformly random set of lecations for verification.

Mote: It may be tempting to introduce a “logic” to the site selection process, such as selecting within
periods of construction or targeting portions of town. However, doing so can unintentionally bias the
data sel. Be certain to use a truly random selection method such as the one described in Appendix B.

Step 4: Create a tool for tracking records and materials during verification.

Create a spreadsheet (or other tracking mechanism) containing the randomly selected locations
identified in Step 3. Include columns or fields for tracking both existing records and results of the
physical verification. In this step, enter currently available information about service line materals
based on pre-verification records. See Appendix C for an example spreadsheet.

Step 5: Conduct three- or four- point physical verification.

Three or four points of physical verification are required for each service line. Physical verification
methods may include potholing (by a variety of methods including hydro-vac, air-knifing, hand
digging, etc.), trenching, televising, and in-home inspections. Always record the actual material
observed for each point described below, even if the material was as expected. Do not use “non-lead”
to describe the material.

Page 3ol 8
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MiniMUM SERVICE LINE MATERIAL VERIFICATION REQUIREMENTS

eGLE

SLR

Each service line requiring verification must have the following three or four points physically
verified (numeric bullets refer to the numbered location in the illustration above):

1. Interior portion of the service line up to the first shutoff valve or 18 inches inside the building,
whichever is shorter;
Curb stop to building, a minimum of 18 inches from the curb stop; and
Main to curb stop, a minimum of 18 inches from the curb stop.
Lead connector (goosenecki/pigtail), if present. In this context, a goosensck or pigtail is a
short section of material, typically not exceeding two feet, which can be bent and used for
connection between a rigid fitting (corporation stop) and the service line piping.
If a lead connector is present, a water supply must EITHER:

= Conduct a physical verification;

P pa

OR
« Have a control that was in place demonstrating they were never used;

oR

= Assume locations with galvanized service lines between the main and curb stop contain
(or previously contained) a lead connector. If a water supply makes this assumption,
they may skip physical verification of the gooseneck material.

Note: Unless assuming the current or previous presence of a lead gooseneck, most water
supplies with galvanized service lines between the main and curb stop must physically verify
the connector material.

Page 4 of 8
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EG. E MiniMUK SERVICE LINE MATERIAL VERIFICATION REQUIREMENTS
L

Step 6: Record results of physical verification in the spreadsheet created in Step 4.

In the spreadsheet or tracking tool created in Step 4, enter the service line material observed at each
point of the service line during the physical verification conducted in Step 5. Always record the actual
material observed, such as lead, copper, plastic, galvanized steel, or other. Do not use “non-lead.”

Step 7: Evaluate results of physical verification.

This representative, uniformly random sample of service line materials should be, with a high
probability, representative of service line materials from the portion(s) of the system from which the
random set was selected. You can use this informalion to assess the reliability of your existing
records and make sound assessments/decisions as you complete a system-wide inventory.

Assess Reliability of Existing Records:

Compare the historical records of your randomly selected sites with the new physically verified
materials for those sites to evaluate the reliability of your water supply's historical records. For
example, what percent of the time did the physical verification match the historical records? If

historical records are found to be unreliable, additional physical verification may be necessary.

Predict Service Line Materials at Other Locations:

The results of this verification, in combination with other available information, can be used to
predict service line materials at other sites. Water supplies may need assistance with this
process. Additional information will be provided in a separate guidance document.

Retain Verification Records:

Create, compile, and retain documentation of your verification efforts. You may be asked by EGLE o
produce or submit these records.

Beyond This Verification:

This is not the end of the CDSMI process. As noted in Step 7, additional verification may be
necessary if records are found to be unreliable, additional work may be needed to build-out the
inventory, notifications to residents may be necessary, reporting to EGLE will be required, ete.
Additional guidance on these steps will be provided later.

Lead Service Line Notification Reminder:

Written notification must be provided to the owner and occupant(s) of any building with a service line
known, or assumed, to contain lead in any portion.

This guidance was created in collaboration with the University of Michigan and with consideration of
the ASDWA/BlueConduit white paper “Principles of Data Science for Lead Service Line Inventories
and Replacement Frograms”™ which can be found at: hitpsiihwww . asdwa.org/2020/09/25/asdwa-
blueconduit-release-white-paper-on-lsl-data-methods.
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Appendix A: Minimum Number of Service Lines Requiring Physical Verification

MiNIMUKM SERVICE LINE MATERIAL VERIFICATION RECUIREMENTS

Mumber of
“UnNARWR” Service Number to Physically
Lines* Verify
Fewer than 1,500 20%of .unknnwn
lines
1,500 306
1,600 310
1,700 314
1,800 117
1,900 320
2,000 322
2,200 327
2,400 EEh
2,600 335
2,800 338
3,000 341
3,500 346
4,000 3151
4,500 354
5,000 3157
6,000 361
7,000 364
8,000 367
5,000 368
10,000 3170
15,000 75
20,000 EYr)
30,000 179
40,000 181
60,000 182
80,000 383
225,000 or more 384

* For the purposes of this verification process, this represents the number of service lines that do
NOT meet the criteria for “known” service lines described at the beginning of this document. If the
number of “unknowns” falls between two values on the chart, either interpolate or round up to the

higher number.
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MiniMUM SERVICE LINE MATERIAL VERIFICATION REQUIREMENTS

eGLE

Appendix B: Generating a Uniformly Random Set of Service Lines for
Verification

You can use a spreadsheet (such as Microsoft Excel or Google Sheets) lo generate a uniformly
random set of “unknown” locations for verification using the following steps:

1. In the first column of a spreadsheet, list every unigue service location of “unknown” material.
They can be listed by address, service line |D, or other identification method.

2. In the second column, generate uniformly random numbers, so that each service line is
associated with a randomly generated number, using the following steps:

a. Enter the following formula in the second column: =RAND({ )
b. Putthe '=sRAND( ) formula next to each location.

c. This generales a number between 0 and 1 for each location.
d

. Then select the column with the random values and use the spreadsheet's “Copy
feature.

e. Then use the “Paste Special” option to “Paste Values Only” in the same column that you
have already selected. This will ensure your random numbers remain static.

f. Then use the “Sort” feature to list the randomly generated numbers from lowest to
highest. If the “Sort Warning" appears, select “Expand the selection,” then “Sort."

3. Select only the top N homes, where N is the number requiring verification. For example, if you
need to verify 20 locations, select the first 20 locations on the list. These are the 20 unifarmly
random locations requiring verification.

Here is a short online tutorial for generating random samples in Microsoft Excel. The same formulas
and method work for Google Sheets.

Paga Tol 8
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Appendix C: Example Field Verification Tracking Spreadsheet

MiNIMUKM SERVICE LINE MATERIAL VERIFICATION REQUIREMENTS

Service Line Material Service Line Material

Service Line 1D & Location Based on HISTORICAL RECORDS Based on FIELD VERIFICATION
Parcel 1D/ Historical | Historical Interior Date of Type of vear verified Verified P—— Date
Service Address Record Record {18” or 1* Historical Material Material [18” or 1* method
Line 10 Connector Main-to- | Curbstop- shutoff] Record Record Bullt | connector Main-to- Curbstop- shutoff} Verlfied

|gooseneck) | Curbstop | to-Home [pooseneck) | Curbstop | to-Home
123456783 23 Mala 5t WA Copper Copper Lhakrown 1558 M Copper Copper Copper 122020 Hydnowa:
123456750 B0 Ist Ave [ ] Copper Copper [R5 ] 12171556 Mate covd 1851 A Copper Copper Copper 12/5/2009 Hydrovar
123456754 12 puchigan Ave | Linkmown Lrnkrown Copper Copper 1927 Lead Galvarined Leod Lead 2020 Excovarion
123456795 34 2nd Ave Lead Gofvanized Copper Copper A Copper Copper Copper 1142272020 | Hydrovec
123456796 541 W Main 5t NA Copper Copper Copper 31571586 Permiit 1554 N4 Copper Copper Copper 11,13/2009 Hydrovac
123456738 24 North 5t Lead Gofvanized Copper Copper 1535 Lead Galvomired Leod Lead 10/25/2000 Excovation
123456800 26 Grond Ave LUinknown Linkmown Copper Unknown EI15 1525 Nate cord 15286 NA Copper Leod Copper 11,/28/200% Excovation
123456803 13 24th 5t Lead Gofvanized Copper Unknown 11171853 Nate cord 1871 NA Lead Gotvanized Gakvonired 5252000 Hydrovac

NOTE: This table is enly an example. Waler supplies must document the location, existing records (if available), and findings of the physical verification. Water supplies should
consider adding any additional columns that will capture data useful to the verification process or completion of the CDSMI.

Pagae Baof 8
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Appendix F: Examples of Data Quality Disclaimer Language

DC Water

Greater Cincinnati Water Works

Pittsburgh Water and Sewer Authority
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Below are just a few examples of disclaimer language from DC Water, Greater Cincinnati Water
Works, and Pittsburgh Water and Sewer Authority’s websites regarding the accuracy of the
inventory information provided to the public. This information can be adapted for use.

DC Water

DC Water - Water Service Information

To see service line information, enter an address in the search box or zoom in on the map. Click the circle located within the property boundaries
to view the property's service line information. The information provided through this map is limited to the best available data in DC Water's
possession at this time. It may not be accurate.

Visit Service Lines - Fact Sheet for more information.

DISCLAIMER: The maps provided by the District of Columbia Water and Sewer Authority ("D.C. Water”) are based on histoncal data, information
directly provided by customers, and in some cases, information acquired during physical inspections. DC Water does not guarantee the accuracy
of these records and maps, which shall be used for the sole purpose of providing property owners and residents with DC Water's best available
data regarding their private water services, and not for any commercial, legal or other use. These records will be updated constantly as D.C.
Water gathers additional information. D.C. Water requests that customers provide to it records of any service line replacements performed by
property owners. D.C. Water reserves the right to alter, amend or terminate at any time the display of these maps and records.

| understand

Source: https://geo.dcwater.com/Lead/. Accessed December 21, 2021.
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Greater Cincinnati Water Works

DISCLATMER:

The materials in this site are providad "as 15" and without express or implied warranties of any kind &s to accuracy of the information or fitness for any particular purpose. Greater Cincinnati Water
Works (GCWW) does not warrant or represent that the information contained herein is accurate or reliable or that the website will be free of errors or viruses.

GCWW makes every effort to update this information on a reqular basis. However, because GCWW has not verified historical records for completeness or accuracy and information is continually
changing, GCWW makes no expressed or implied warranty concerning the accuracy of this informafion, nor as fo the reliability, relevancy, timeliness, utility or completeness thereof.  Changes may
be made fo the database at any time and without notice. GCWW assumes no liability for direct, indirect consequential, incidental special or ofher damages of any kind, as a result of errors,
omissions, or possible discrapancies with regard to this information.

Persons who use information contained in this database to commit a criminal act may be subject to criminl prosecution.

| have read the foregoing disclaimer and agree to its provisions. By accessing this website and database, the user agrees to the terms and provisions hereof. The user further assumes all risk
associated with the use of the data herein, and agrees to indemnify and hold harmless the Cily of Cincinnatl, Greater Cincinnati Water Works, and its employees, confractors and vendors, from all
claims, demands, actions, cause of action, suits, damages, cost, injuries, faes, attomey fees, and liability, as may be occasioned by the inclusion of inaccurate or incomplete information in this
(atabase.

[]IAgree

Source:

https://gcww.maps.arcgis.com/apps/webappviewer/index.html?id=0a170c268c694e46a8a4e394630df0bd
Accessed December 21, 2021.
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Pittsburgh Water and Sewer Authority

DISCLAIMER ©

The maps provided by the Pittsburgh Water and Sewer Authority (PWSA)
are based on historical data, service line inspections or both. PWSA does
not guarantee the accuracy of these records and maps, which shall be used
for the sole purpose of providing property owners and residents with the
best available data regarding lead service lines, and not for any
commercial, legal or other use. These records will be updated as PWSA
gathers additional information. PWSA reserves the right to alter, amend or
terminate at any time the display of these maps and records.

Source: https://lead.pgh20.com/your-water-service-line/planned-water-service-line-replacement-map/.
Accessed December 21, 2021.
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G]

GREEN INTERNATIONAL AFFILIATES, INC.

100 AMES POND DRIVE, SUITE 200 TEWKSBURY, MA 01876
T: (978) 923-0400 | WWW.GREENINTL.COM

Engineering Services
Engineer's Work-Hour Estimate
and Fee Schedule

City of Framingham
Department of Public Works
Lead Services Inventory and Planning

PROJECT PROJECT
MANAGER ENGINEER ENGINEER | TECHNICIAN
$ 70.00  $ 47.00 | $ 38.00  $ 33.00 <= Direct Labor Rate
$ 199.50 | $ 13395 | $ 108.30 | $ 94.05 <= Loaded Rate @ 2.85x
Expenses
TASK TASK TOTAL TOTAL Travel Mailing/ TOTAL
No. DESCRIPTION LABOR LABOR Mileage Copying Sub-Consultants EXPENSES
Part I: LSL Inventory
A Search through Water Service Cards (13,000) 8 24 48 520 600 $58,915.20 $90.00 $0.00 $0.00 $90.00
B1 Review record information (Record Plans, Buildign Permits, Plubming
’ Permits, Meter Records) 4 12 40 200 256 $25,547.40 $0.00 $0.00 $0.00 $0.00
B2 Update Inventory List based on EPA Lead Ban of 1986 (i.e. houses built
' after 1986 does not have Lead Services) 4 8 16 80 108 $11,126.40 $0.00 $0.00 $0.00 $0.00
B3 Look at Year Built, Correlate Findings with Step A and Update Inventory
’ List 4 8 16 80 108 $11,126.40 $0.00 $0.00 $0.00 $0.00
B.4 Coordinate with City for recent water main replacement project and
’ update Inventory List 4 8 16 16 44 $5,107.20 $0.00 $0.00 $0.00 $0.00
Coordinate and Compile New Roadway/Development projects and
B5 Update Inventory List 4 8 16 16 $0.00 $50.00 $0.00 $50.00
B.6 Coordinate with City and Homeowner for interior inspection 4 16 40 100 160 $16,678.20 $0.00 $0.00 $17,500.00 $17,500.00
TOTAL PART 1 32 84 192 1,012 1,276 $133,608.00 $90.00 $50.00 $17,500.00 $17,640.00
Part II: LSL Replacement Planning
A Replacement Prioritization Strategies 16 24 64 48 152 $17,852.40 $1,000.00 $0.00 $0.00 $1,000.00
B Estimate Replacement Cost 4 16 40 80 140 $14,797.20 $500.00 $4,000.00 $0.00 $4,500.00
C Planned Construction Scheduling to complete within 5-years 8 16 24 48 $6,338.40 $100.00 $0.00 $0.00 $100.00
TOTAL PART Il 28 56 128 128 340 $38,988.00 $1,600.00 $4,000.00 $0.00 $5,600.00
TOTALS FOR ALL PARTS 60 140 320 1,140 1,616 $172,596.00 $1,690.00 $4,050.00 $17,500.00 $23,240.00
TOTAL LABOR COST $172,596.00
DIRECT EXPENSES SUBTOTAL $23,240.00
TOTAL COST $195,836.00

Prepared by: Green International Affiliates, Inc:
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CITY OF FRAMINGHAM
CAPITAL PROJECT/EQUIPMENT REQUEST - FY2024-2033 CIP
DEPARTMENT: |Z Water Enterprise DEPARTMENT PRIORITY: |11

(1) PROJECTNAME: |Lead Service Replacement & Mitigation FY24
PROJECT STATUS: |[NEW Project This Year

(2) PROJECT DESCRIPTION AND JUSTIFICATION: (3) PURPOSE OF PROJECT:
The City is required to perform a lead service
iNVe.n'fOfY-tAtlr':hOtL}r%gT?ﬁé?nar:n?grcomnﬁfm?ggﬁf}g x  |Replace existing infrastructure
Ss%rr\rqg.egr?ce tlr?e); are idel‘llti\]{'led, tr¥e Cli%y V\;i” tang X splace ex!st!ng cap.ltal asset
action to minimize immediate public health risks Replace existing vehicle
and then replace lead services from the street to Replace equipment
the meter in the building. These funds will cover New infrastructure
the cost of addressing potentially discovered lead New capital asset
services for FY24. :
New vehicle
New equipment
PROJECT ADDITIONS/CHANGES JUSTIFICATION: Strategic/Comprehensive/Master plan
The lead service inventory (another request) is a
new requirement. Although lead services are not
expected to be found, if one is found, the DPW
needs funding to replace it as soon as possible.
(4) BUDGET REQUEST BY YEAR:
FY 24 FY 25 FY 26 FY 27 FY 28 FY 29-33
a. |Land Acquisition
b. |Planning / Feasibility
c. |Design
d. |Construction 50,000
e. |Equipment/Vehicles
f. |Contingency
g. |Other
TOTAL 50,000 - § - - -
(5) PRIORITY:
a. health and safety safety concern, hazardous condition, agency compliance, non-functional, etc
b. level service maintains City desired level of service
maintenance
C. economic development |adds to the City’'s economic vibrancy
d. service improvement new or improved service to meet demand
(6) EFFECTS ON ANNUAL OPERATING BUDGET:
FY 24 FY 25 FY 26 FY 27 FY 28 FY29 YEARS
29-33
Personnel
Operating
(7) PROPOSED FUNDING SOURCE(S): (10) PROJECT OR EQUIPMENT LOCATION:
1) Bond City-wide
2) (11) ASSET TYPE:
3)

(7a) POTENTIAL GRANT FUNDING SOURCE IF APPLICABLE: (List source and matching requirements)

(8) PROJECT LEAD NAME & CONTACT INFO: (ADDITIONAL PROJECT INFO AS NEEDED)
Robert A. Lewis

(9) FINANCE DEPARTMENT NOTES:
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Disclaimer

This document provides recommendations to public water systems in developing and
maintaining a service line inventory. The guidance within this document can be used to comply
with the requirements under the Lead and Copper Rule Revisions (LCRR) that are in effect at the
time of document publication. As described in the Environmental Protection Agency’s (EPA’s)
Federal Register notice of December 17, 2021 (“Notification of conclusion of review”), EPA
intends to publish a proposal to revise the LCRR and take final action on the proposal by October
16, 2024, but EPA does not expect to propose changes to the requirements for information to be
submitted in the initial service line inventory. However, the rulemaking could include changes to
the requirements for inventory updates (USEPA, 2021a). This guidance can also assist public
water systems with financing applications for Bipartisan Infrastructure Law (BIL) (P.L. 117-58)
funds and for implementation once funding is received. Note that the BIL is also known as the
Infrastructure Investment and Jobs Act (IlJA). The BIL contains a historic $15 billion in dedicated
funding through the Drinking Water State Revolving Fund (DWSRF) for lead service line (LSL)
identification, planning, design, and replacement. LSL projects also may be funded using the
General Supplemental DWSRF fund of $11.7 billion as well as annual base appropriations for the
DWSRF. The BIL mandates that 49 percent of funds provided through the DWSRF General
Supplemental Funding and DWSRF Lead Service Line Replacement Funding must be provided as
grants and forgivable loans to disadvantaged communities. EPA encourages water systems to
begin service line inventory and replacement efforts as soon as possible. EPA emphasizes that
given the many benefits of lead service line replacement (LSLR), water systems should not wait
until their inventory is complete to begin replacement efforts. In fact, conducting replacements
while developing the inventory can have synergistic effects that enhance inventory development
while accelerating and increasing the efficiency of replacement programs. The statutory
provisions and EPA regulations described in this document contain legally binding requirements.
This document is not a regulation itself, nor does it change or substitute for those provisions and
regulations. Thus, it does not impose legally binding requirements on EPA, states, or the
regulated community. This document does not confer legal rights or impose legal obligations
upon any member of the public.

Although EPA has made every effort to ensure the accuracy of the discussion in this document,
the legally binding requirements applicable to public water systems are determined by statutes
and regulations. In the event of a conflict between the discussion in this document and any
applicable statute or regulation, this document would not be controlling.

The information collections associated with the LCRR have been submitted for approval to the
Office of Management and Budget (OMB) under the Paperwork Reduction Act. The
recordkeeping and reporting requirements described in this draft guidance align with the
existing regulations and this guidance also includes recommendations for voluntary expanded
data collection and recordkeeping. An agency may not conduct or sponsor, and a person is not

Guidance for Developing and Maintaining i August 2022
a Service Line Inventory



required to respond to a collection of information unless it displays a currently valid OMB
control number. The OMB control number for the service line inventory is 2040-0297.

The recommendations provided here may not apply to a particular situation based upon the
circumstances. Because they are recommendations, and not legally binding requirements, public
water systems retain the discretion to follow the recommendations or adopt approaches that
differ from those described in this document. In some cases, recommendations may reflect the
existing custom and practices of some states.

Note that this document does not address lending requirements or state or local regulations
related to service line inventories that may apply.

Mention of trade names or commercial products does not constitute endorsement or
recommendation for their use.

This is a living document that EPA may revise periodically to reflect changes in regulatory
requirements and research regarding service line material identification. EPA welcomes
comment on this document at any time; please send comments to LCRR@epa.gov.
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Glossary

Term

Definition®

Curb stop

An exterior valve located at or near the property line that is used to turn on and
off water service to the building.?

Community water
system

A public water system that serves at least 15 service connections used by year-
round residents or regularly serves at least 25 year-round residents (40 CFR
§141.2).

Full lead service line
replacement

Replacement of a lead service line (as well as galvanized service lines requiring
replacement) that results in the entire length of the service line, regardless of
service line ownership, meeting the Safe Drinking Water Act (SDWA) Section
1417 definition of lead free®applicable at the time of the replacement. See 40
CFR §141.2 for the full regulatory definition.

Galvanized requiring
replacement

A galvanized service line that is or was at any time downstream of a lead service
line or is currently downstream of a lead status unknown service line. If the
water system is unable to demonstrate that the galvanized service line was
never downstream of a lead service line, it must presume there was an
upstream lead service line (40 CFR §141.84(a)(4)(ii)).

Galvanized service line

Iron or steel piping that has been dipped in zinc to prevent corrosion and
rusting (40 CFR §141.2).

Gooseneck, pigtail, or
connector

A short section of piping, typically not exceeding two feet, which can be bent
and used for connections between rigid service piping. For purposes of this
subpart, lead goosenecks, pigtails, and connectors are not considered to be part
of the lead service line but may be required to be replaced pursuant to
§141.84(c)* (40 CFR §141.2).

Lead service line

A portion of pipe that is made of lead, which connects the water main to the
building inlet. A lead service line may be owned by the water system, owned by
the property owner, or both. For the purposes of this subpart, a galvanized
service line is considered a lead service line if it ever was or is currently
downstream of any lead service line or service line of unknown material. If the
only lead piping serving the home is a lead gooseneck, pigtail, or connector, and
it is not a galvanized service line that is considered a lead service line, the
service line is not a lead service line (40 CFR §141.2).

Lead status unknown
service line

A service line where the material is not known to be lead, galvanized requiring
replacement, or a non-lead service line, such as where there is no documented
evidence supporting material classification. It is not necessary to physically
verify the material composition (e.g.,, copper or plastic) of a service line for its
lead status to be identified (e.g., records demonstrating the service line was
installed after a municipal, state, or federal lead ban?) (40 CFR §141.2).

Non-lead

A service line that is determined through an evidence-based record, method, or
technique not to be lead or galvanized requiring replacement (40 CFR §
141.84(a)(4)(iii)).
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Term Definition?

Non-transient non- A public water system that is not a community water system and regularly
community water serves at least 25 of the same persons over 6 months per year (40 CFR §141.2).
system

Service line The pipe connecting the water main to the interior plumbing in a building.? The

service line may be owned wholly by the water system or customer, or in some
cases, ownership may be split between the water system and the customer.

State State means the agency of the State or Tribal government that 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 the Act, the term “State” means the Regional Administrator,
U.S. Environmental Protection Agency (40 CFR §141.2).

Water main A pipe that conveys water to a connector or customer's service line. In
residential areas, it is usually located underground.?

Water meter An instrument, mechanical or electronic, used for recording the quantity of
water passing through a particular pipeline or outlet.?

Notes:
! Definitions without a regulatory citation are recommended definitions for use in this guidance document.

2 Source: Seventh Drinking Water Infrastructure Needs Survey and Assessment: Lead Service Line
Inventory for America’s Water Infrastructure Act — State Survey Instruction (USEPA, 2021b).

31n 1986, Congress amended the Safe Drinking Water Act (SDWA), prohibiting the use of pipes, solder, or
flux that were not “lead free” in public water systems or plumbing in facilities providing water for human
consumption. See Appendix D: Summary of Lead Ban Provisions by State. At the time, "lead free” was
defined as solder and flux with no more than 0.2 percent lead and pipes with no more than 8 percent. In
2011, Congress passed the Reduction of Lead in Drinking Water Act (RLDWA) that amended Section 1417
of SDWA and updated the definition for “lead free” as a weighted average of not more than 0.25 percent
lead calculated across the wetted surfaces of a pipe, pipe fitting, plumbing fitting, and fixture and not
containing more than 0.2 percent lead for solder and flux. On September 1, 2020, EPA published the final
regulation “Use of Lead Free Pipes, Fittings, Fixtures, Solder, and Flux for Drinking Water” to make
conforming changes to existing regulations based on the RLDWA.
https://www.federalregister.gov/documents/2020/09/01/2020-16869/use-of-lead-free-pipes-fittings-
fixtures-solder-and-flux-for-drinking-water

“Section 141.84(c) of the January 15, 2021 Lead and Copper Rule Revisions (LCRR) specifies the operating
procedures for replacing lead goosenecks, pigtails, or connectors. The LCRR is under revision and all rule
provisions except for the initial inventory requirements may be subject to change.
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Chapter 1: Introduction

This introductory chapter provides:
e The benefits of a comprehensive and accurate service line inventory (Section 1.1);
e The purpose of the guidance and its intended audience (Section 1.2);

e An overview of the inventory and related requirements of the January 15, 2021 Lead and
Copper Rule Revisions (LCRR) and related requirements under the Lead and Copper Rule
(LCR) (Section 1.3); and

e A brief discussion of how the remainder of the guidance is organized (Section 1.4).

1.1 The Benefits of a Comprehensive and Accurate Inventory

Service line inventories are the foundation from which

water systems take action to address a significant Given the many benefits of LSLR,
source of lead in drinking water - lead service lines EPA encourages water systems to
(LSLs). Establishing an inventory of service line begin LSLR as soon as possible,
materials and identifying the location of LSLs is a key regardless of the stage of their
step in getting them replaced and protecting public inventory development.

health. Lead service line replacement (LSLR) is not

dependent on knowing the location of all LSLs; in fact,

simultaneously developing an inventory while conducting LSLR can have many benefits. For
example, systems can save costs by replacing LSLs when crews find them onsite during service line
investigations. Systems can also leverage the opportunity for LSLR by seeking customer consent
and private property access during service line investigation. Replacing LSLs in a safe and prompt
manner while crews are in the field for inventory development provides an opportunity for public
health benefits for consumers by more quickly eliminating this potential source of lead exposure
from drinking water.

Congress recognized the importance of LSLR when it appropriated supplemental Drinking Water
State Revolving Fund (DWSRF) funding as part of the 2021 Bipartisan Infrastructure Law (BIL) (P.L.
117-58). The BIL contains a historic $15 billion in dedicated funding through the DWSRF for LSL
identification and replacement. This funding is being provided to states with no match
requirement. The BIL also provided $11.7 billion over five years to enhance DWSRF base funding.
EPA is collaborating with state DWSRF programs to share models, guidance, and build state
capacity to assist local communities and ensure LSL funding is effectively and equitably deployed
(USEPA, 2022). DWSRF BIL LSLR funding, DWSRF BIL General Supplemental funding, and base
appropriations for the DWSRF can all be used for LSL identification, such as service line material
classification and validation, and replacement. The new resources available under BIL, in
particular, provide a tremendous opportunity to make rapid progress on permanently removing a
significant source of lead in drinking water and achieving major improvements in public health.
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For the DWSRF, 49 percent of the DWSRF funding must be provided to disadvantaged
communities. Other federal programs also have available funding available for LSLR and related
technical assistance.?

A comprehensive and accurate inventory has many additional benefits beyond regulatory
compliance. Inventorying service line material permits notification to consumers about potential
lead risks affecting them, which can facilitate customer actions to reduce lead in drinking water,
including flushing, use of filters certified to reduce lead, and customer-initiated LSLR. Inventories
allow water systems to publicly track their progress on LSL identification and replacement,
engaging the community and enhancing transparency. Inventories can also help water systems
and consumers determine the source of high lead levels in drinking water at a home or building
and the possible solutions for reducing exposure. Water systems with inventory information can
also proactively mitigate lead exposure caused by disturbances of a lead or galvanized requiring
replacement (GRR) service line, for example, during street construction. Inventories can also make
LSLR programs more efficient. Even incomplete inventories may create cost-saving opportunities
for water systems by better targeting locations served by LSLs, stretching the value of internal or
external funding that water systems receive, such as from the BIL. In addition, service line
inventories can help inform decisions for other drinking water rules and could inform future needs
surveys and potential future costs.

1.2 Purpose and Audience

The purpose of this document is to guide water systems as they develop and maintain service line
inventories and to provide states with needed information for oversight and reporting to EPA. The
guidance contained in this document can also position water systems to begin replacing LSLs as
soon as possible. Locating LSLs is the first and critical step to replacing them; however, water
systems do not need to complete the entire inventory process before designing and implementing
their LSLR programs.

This guidance covers the lifecycle of the inventory, including inventory creation, material
investigations, system reporting, state review, public accessibility of service line information, and
service line consumer notification. In addition, the guidance provides best practices, case studies,
and templates related to topics such as the classification of unknowns, goosenecks, and
galvanized plumbing; best practices for service line material investigations; inventory form and
format; inventory accessibility; tools to support inventory development and data tracking; and
ways to prioritize service line investigations.

! Additional information is available at https://www.epa.gov/ground-water-and-drinking-water/funding-lead-service-
line-replacement.
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The practices surrounding service line material inventories are rapidly evolving as water systems
create their inventories and improve them over time. Additionally, emerging research on service
line identification methods is ongoing. Given the potential for new, relevant information to
become available, EPA anticipates that future updates to the guidance are possible. In addition,
although EPA anticipates this guidance will be useful for water systems of all sizes, EPA intends to
develop an additional tailored guidance for small community water systems (CWSs) and non-
transient non-community water systems (NTNCWSs).

1.3 Overview of Regulatory Requirements and LCRR Review

Section 1.3.1 provides an overview of the initial inventory requirements specified in the January
15, 2021 LCRR. Section 1.3.2 provides information on EPA’s review of the LCRR and plans to
develop the Lead and Copper Rule Improvements (LCRI). Section 1.3.3 discusses inventory-related
regulatory requirements under the LCR.

1.3.1 Overview of the LCRR Inventory Requirements

EPA published the LCRR in the Federal Register on January 15, 2021 (USEPA, 2021c). It applies to
all CWSs and NTNCWSs. The initial inventory requirements of the LCRR specify:

e Information that water systems must include in their service line inventory,
e When water systems must submit their initial inventories to their primacy agency?,

e Requirements for water systems to make their information publicly accessible and to
notify all persons served by the water system at the service connection with a lead, GRR,
or lead status unknown service line, and

e Reporting requirements for states.

Note that this guidance addresses inventory requirements of the LCRR
only. All LCRR requirements aside from the initial inventory are subject to
change under the LCRI. See Section 1.3.2 for discussion.

Exhibit 1-1 provides a summary of these requirements with the relevant LCRR citations and the
section(s) in this guidance with additional information. Note that Exhibit 1-1 includes only the
LCRR initial inventory requirements that EPA stated would be retained for the LCRI. The LCRR
contains additional requirements that may be subject to change under the LCRI and are therefore
not included in the exhibit below.

2 EPA delegates primacy, which is primary enforcement responsibility to implement SDWA’s Public Water System
Supervision Program, for public water systems to states, territories, and Indian tribes if they meet special
requirements. Throughout this guidance, the terms “state” or “states” are used to refer to all types of primacy
agencies including U.S. territories, Indian tribes, and EPA Regions.
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Exhibit 1-1: LCRR Inventory Requirements

Information

Inventory Requirement 40 CFR Citation
v y Requt ftatl Provided in:

WATER SYSTEM REQUIREMENTS

Inventory Specifications

Material Classification: Classify each service line or portion of
the service line where ownership is split as lead, galvanized §141.84(a)(4) Section 2.1
requiring replacement, non-lead, or lead status unknown.

All service lines and ownership: Prepare an inventory that
includes the system- and customer-owned portions of all §141.84(a), (a)(2) Section 2.2
service lines in the system’s distribution system.

Information to Identify Material: Use previous materials
evaluation, construction and plumbing codes/records, water

. , . §141.84(a)(3), Sections 3.4 &
system records, distribution system inspections and records,
. . . . (a)(5) Chapter 4
information obtained through normal operations, and state-
specified information.
Deadlines for Submission
Initial Inventory: Submit an initial inventory or demonstrate Section 1.3.2 &
¥: stiomit an fnftial inventory §141.80(a)(3)" _
the absence of LSLs by October 16, 2024. Section 6.4

Updates to Primacy Agency: Submit updated inventories to
the primacy agencies annually or triennially based on lead tap
sampling frequency, but not more frequently than annually

Water systems that have demonstrated the absence of LSLs §141.90(e)(3),
by October 16, 2024 are not required to provide an update. §141.90(e)(3)(ii) Sections 6.3 & 6.6
However, if these systems subsequently find any LSL or
galvanized requiring replacement service line, they have 30
days to notify the state and prepare an updated inventory on
a schedule established by the state.

Public Accessibility and Consumer Confidence Report

Public Accessibility: Make the inventory publicly available and

include a locational identifier for LSLs and galvanized Section 2.3 &
- & §141.84(a)(8)

requiring replacement. Water systems serving more than Chapter 7

50,000 people must provide inventories online.
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Inventory Requirement

40 CFR Citation

Information
Provided in:

Consumer Confidence Report (applies to CWSs only):

e CWSs with LSLs: Indicate how the public can access
the service line inventory information.

e CWSs with only non-lead service lines: Provide a
statement there are no LSLs and how to access the
service line inventory (or a statement in lieu of the
publicly accessible inventory with a description of
methods used to make this determination in 40 CFR
§141.84(a)(9)).

§141.84(a)(9),
§141.153(d)(4)(xi)

Section 7.4

Service Line Consumer Notification

Provide notification to persons served by the water system at
the service connection with an LSL, GRR, or lead status
unknown service line. If the water system serves communities
with a large proportion of non-English speaking consumers, as
determined by the state, public education materials must be
in appropriate languages or contain a telephone number or
address where persons served may contact the water system
to obtain a translated copy of the materials or to request
assistance in the appropriate language.

Timing: Notification within 30 days after completing of initial
inventory and repeated annually until only non-lead remains.
For new customers, water systems must also provide this
notice at the time of service initiation.

Content: Statement about service line material, lead health
effects, and steps to minimize lead exposure in drinking
water. If:

e Confirmed LSL, must include opportunities to replace
the LSL, any available financing programs, and
statement that the system must replace its portion if
property owners notify the system they are replacing
their portion.

e GRR, must also include opportunities for service line
replacement.

e Lead status unknown, must also include opportunities
to verify the material of the service line.

Delivery: By mail or by another method approved by the
state.

Reporting to states: Demonstrate that the water system
delivered the notification and provide a copy of the

§141.85(a)(1)(ii),
§141.85(e) &
§141.90()(4)

Section 6.5
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Information

Inventory Requirement 40 CFR Citation
yReq Provided in:

notification and information materials to their states annually
by July 1 for the previous calendar year.

STATE REPORTING

Reporting to EPA: For each water system, the number of lead, EPA will include
galvanized requiring replacement, and lead status unknown additional details in
service lines in its distribution system, reported separately. the data entry
instructions
guidance for the

§142.15(c)(4)(iii)(D)

LCRR.
Special Primacy: The LCRR specifies special primacy
requirements for states to adopt in 40 CFR §142.16(d)(5) that Chapters 4 -6
include: (1) providing or requiring the review of any resource, EPA plans to include
information, or identification method for the development of additional
the initial inventory or inventory updates, and (2) requiring §142.16(d)(5) informationin a
water systems whose inventories contain only non-lead separate state
service lines and the water system subsequently finds an LSL implementation
to prepare an updated inventory on a schedule determined guidance.

by the state.

Notes:

10n June 16, 2021, EPA published a rule to extend the compliance date from January 16, 2024 to October 16,
2024 (40 CFR §141.90(e)(1), USEPA, 2021d).

Note that this guidance uses the terms “system-owned” and “customer-owned” because they are
consistent with the LCRR language. EPA recognizes that states and systems may use other terms
to describe ownership status such as “public” and “private” or other terms besides “ownership” to
describe the division of responsibility between the water system and the customer. EPA
recommends water systems using different terminology to provide clear explanations of those
terms to the state and the public.

States may have laws or regulations for initial service line inventories that are
more stringent than federal requirements. For the most accurate and up-to-date
requirements, systems should reach out to their state primacy agencies.

1.3.2 Outcome of EPA Review of the LCRR

On June 16, 2021, EPA published the agency's decision to delay the effective and compliance dates
of the LCRR, published on January 15, 2021. The effective date was extended from March 16, 2021
to December 16, 2021, while the compliance date was extended from January 16, 2024 to
October 16, 2024 to ensure drinking water systems and primacy states continued to have the full
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three years provided by the Safe Drinking Water Act to take actions needed for regulatory
compliance. They delay allowed time for EPA to review the LCRR in accordance with Presidential
directives issued on January 20, 2021, to the heads of federal agencies to review certain
regulations and conduct important consultations with affected parties (USEPA, 2021d). The
agency's review included a series of virtual public engagements to hear directly from a diverse set
of stakeholders.

EPA published the outcome of its review on December 17, 2021. The review stated that EPA
actions to protect the public from lead in drinking water should consider the following priority
areas for improvements: replacing 100 percent of LSLs 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 LSLs 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. In the notice, EPA explained it would also consider changes to other areas of the rule
to equitably improve health protections and improve implementation of the rule to ensure that it
prevents adverse health effects of lead to the extent feasible (USEPA, 2021a). This could include
changes to the requirements applicable to the inventory updates.

To achieve these policy objectives, EPA announced its decision to proceed with a proposed rule
that would revise the LCRR while allowing the January 2021 rule to take effect. Through the LCRI,
EPA stated that it does not expect to propose changes related to the initial service line inventory
requirements because continued progress to identify LSLs is integral to lead reduction efforts
regardless of potential revisions to the rule. The LCRR effective date is December 16, 2021, and
the compliance date is October 16, 2024. In the review notice, EPA also highlighted non-regulatory
actions that EPA and other federal agencies can take to reduce exposure to lead in drinking water.

1.3.3 Related Requirements under the LCR

As mentioned in the previous section, EPA reviewed the requirements in the LCRR and published
its intent to revise the rule with the exception of the initial inventory requirements (USEPA,
2021a). Thus, this document focuses on guidance related to the LCRR initial inventory
requirements, while also including general best practices applicable to the later stages of the
inventory lifecycle.

This section describes existing LCR requirements that rely on service line inventory information
and provides recommendations on how these requirements can be supported by initial inventory
efforts. Water systems must comply with the requirements of the LCR (40 CFR §§141.80-141.91 as
codified on July 1, 2020) between December 16, 2021 and October 16, 2024 (40 CFR
§141.80(a)(3)).
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Inventory-Related Requirements in the Event of Action Level Exceedance

Under the LCR (40 CFR §141.84(b)), systems subject to LSLR requirements® must replace annually
at least seven percent of the initial number of LSLs in their distribution system. The initial number
of LSLs is the number of lead lines in place at the time the replacement program begins. Water
systems must identify the initial number of LSLs in their distribution system under this
requirement. EPA recommends that systems use information gathered for the initial inventory
under the LCRR to help identify the required initial number of LSLs.

How the Inventory Relates to the Tap Monitoring Requirements

Required lead and copper tap monitoring under the LCR is based on a tiering system for
prioritizing sample sites (40 CFR § 141.86(a)). Single family homes with LSLs are in the highest tier
(i.e., Tier 1), meaning systems should prioritize these locations for lead and copper tap monitoring.
Systems may gather more information on the location of LSLs under their initial inventory efforts.

1.4 Document Organization

The remainder of this document is organized as follows:

e Chapter 2: Elements of the Inventory includes information that must be included in the
service line inventory to meet LCRR requirements as well as additional information EPA
recommends that water systems consider tracking in their inventory.

e Chapter 3: Inventory Planning includes approaches for developing an inventory,
considerations for choosing an inventory format, procedures for collecting information
during normal operation, and guidelines for developing partnerships with third parties.

e Chapter 4: Historical Records Review summarizes the rule requirements for reviewing
historical records and provides additional recommendations on how the various types of
historical records can be used and where to find them.

e Chapter 5: Service Line Investigation Methods summarizes and compares service line
identification methods, including visual inspection, water quality sampling, excavation,
statistical data analyses, and emerging methods.

e Chapter 6: Developing and Updating the Inventory provides recommendations for
classifying service line materials, planning for proactive investigations, submitting the
initial inventory, and inventory updates. It includes requirements and recommendations
specific to systems with no LSLs and provides guidance to states related to inventory

3 Under the LCR, systems that exceeded the lead action level of 15 ug/L based on their 90t percentile sample result
after installing corrosion control and/or source water treatment (whichever sampling occurred later) are required to
replace 7 percent of their LSLs annually until they no longer exceeded the lead action level for two consecutive
monitoring periods (40 CFR §141.84(a)).
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review and reporting. This chapter also contains requirements and recommendations for
notifying customers with LSLs, GRR, or unknown service lines.

e Chapter 7: Public Accessibility includes LCRR requirements for water systems to make
their inventory publicly accessible and provides suggestions for inventory content and
effective presentation, promoting public input, considerations for states, and Consumer
Confidence Report inventory-related requirements.

e Chapter 8: References provides a full list of references that were used in the
development of this document.

This guidance also includes key points to remember at the end of Chapters 1 through 7. In
addition, these chapters are supported by the following appendices:

e Appendix A provides blank forms from EPA’s Service Line Inventory Template, which is a
companion tool to help water systems and states comply with the LCRR service line
inventory requirements. The blank forms can be used for documenting inventory
methods and an inventory summary. The appendix also contains a blank form for the
state review checklist.

e Appendix B includes case studies for three water systems that have begun developing
their service line inventories.

e Appendix C includes example instructions on how customers can identify their service
line materials and example customer materials when the water system conducts the
material service line verification of the customer-owned portion.

e Appendix D provides a summary of 1986 SDWA lead ban provisions by state.
e Appendix E includes Michigan’s Minimum Service Line Verification Requirements.

e Appendix F includes examples of data quality disclaimers regarding the accuracy of the
inventory provided to the public.
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Key Points to Remember

LCRR Requirements

#— All CWSs and NTNCWSs must develop an inventory of service lines that meets the LCRR
requirements, including service line materials classification, information sources, and
public accessibility (40 CFR § 141.84(a)).

&~ Water systems must submit their initial inventories to their state by October 16, 2024 (40
CFR § 141.84(a)(1)) and 141.90(e)(1)).

#—= All CWSs and NTNCWSs must notify all persons served by the water system at the service
connection with a lead, GRR, or lead status unknown service line within 30 days of
completing their service line inventory (40 CFR § 141.85(e)).

#— All LCRR requirements other than the initial inventory requirements are subject to change
under the LCRI.

Recommendations (Not Required under the LCRR)

#— Water systems should not wait until their inventories are complete to begin conducting
LSLR. Replacing LSLs while developing the inventory may create synergies or introduce
opportunities for cost-savings.

#—= This guidance covers the lifecycle of the inventory, including inventory creation, inventory
updates, material investigations, system reporting, state review, and public accessibility
of service line information. The inventory is based on the best available data and should
improve over time with updated information.

#—~ States may have passed laws or regulations for a service line inventory that are more
stringent than the federal inventory requirements.

#—~ For water systems, a comprehensive and accurate service line inventory will facilitate
LCRR compliance, improve LSLR program efficiency, provide greater public health
protection, potentially assist in obtaining external funds for inventory development and
LSLR, and provide potential cost savings.

#— For states, a robust inventory will provide information for oversight and reporting.
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Chapter 2: Elements of the Inventory

This chapter contains the required elements of the service line inventory based on the January 15,
2021 Lead and Copper Rule Revisions (LCRR) (USEPA, 2021c) and is organized as follows:

e Section 2.1 presents requirements and recommendations for materials classification for
service lines and other related infrastructure,

e Section 2.2 presents requirements and recommendations for what to include in the
inventory,

e Section 2.3 includes a discussion of location identifiers for service lines, and

e Section 2.4 provides other suggested service line information for inclusion in the
inventory.

2.1 Inventory Materials Classifications

This section summarizes the required service line material classifications and presents additional
classifications and subclassifications for states and water systems to consider.
2.1.1 Required Service Line Inventory Material Classifications

Under the LCRR, the inventory must use one of the following four material classifications to describe
the entire service line, including separate material classifications for the water system-owned and
customer-owned portions of each service line where ownership is split:

e Lead
e Galvanized requiring replacement (GRR)
e Non-lead (or the actual material, such as copper or plastic)

e Lead status unknown service lines (or unknown)?*

Exhibit 2-1 provides the required criteria for assigning each of the four material classifications and
additional information that may be helpful to states and water systems.

4 This guidance document uses the term lead status unknown interchangeably with unknown.
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Exhibit 2-1: Required Inventory Materials Classifications

Ma!t.e ”a.l Use This Classification If:
Classification
Lead The service line is made of lead (40 CFR §141.84(a)(4)(i)).
Keep in Mind:

e The LCRR updates the definition of a lead service line (LSL) as “a portion of pipe that
is made of lead, which connects the water main to the building inlet” (40 CFR
§141.2).

e If the only lead pipe serving the building is a lead gooseneck, pigtail, or connector?,
the service line is not considered an LSL under the initial inventory requirements of
the LCRR. EPA recommends that the system track the material of all components
that potentially contain lead, including connectors.?

Galvanized . D . .
Requiring The galvanized service line is or ever was at any t|me'dov§/nstream of an LSL or is .
currently downstream of a lead status unknown service line. If the water system is
Replacement . L
(GRR) }Jnable to demonstrate that the galvanized service line was never d.<')wnstream of an LSL,
it must presume there was an upstream LSL (40 CFR §141.84(a)(4)(ii)).
Keep in Mind:

e Galvanized service lines that are or ever were downstream from an LSL can adsorb
lead and contribute to lead in drinking water.

e Anexample of a GRR service line is when the customer-owned portion from the
meter to the building is galvanized, and the system-owned portion from the water
main to the meter was previously lead but has been replaced. The customer-owned
portion of the service line would be GRR.

e Under the initial inventory requirements of the LCRR, a galvanized service line that
was never downstream of an LSL but is downstream or previously downstream of a
lead gooseneck, pigtail, or connector is not considered GRR. However, systems
should check with their states if they have more stringent requirements.

Non-Lead The service line is determined through an evidence-based record, method, or technique
that it is not lead or GRR (40 CFR §141.84(a)(4)(iii)).
Keep in Mind:

e If a system can demonstrate that a galvanized service line was never downstream of
an LSL, it may be classified as non-lead.

e The water system may classify the actual material of the service line (for example,
galvanized, plastic, or copper) as an alternative to classifying it as non-lead.

e The term “non-lead” refers to the service line material only and does not include
other potential lead sources present in solder, connectors, and other plumbing
materials.
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Material
- ! . Use This Classification If:
Classification
Lead Status
Unknown The service line material is not known to be a lead, GRR, or non-LSL, such as where there
is no documented evidence supporting material classification (40 CFR §141.84(a)(4)(iv)).
Keep in Mind:

e Water systems have the option to use the terminology of unknown instead of lead
status unknown service line (40 CFR §141.84(a)(4)(iv)).

e Water systems may elect to provide more information regarding their unknown
lines as long as the inventory clearly distinguishes unknown service lines from those
where the material has been determined through records or inspections (40 CFR
§141.84(a)(4)(iv)).

Note:

LA lead gooseneck, pigtail, or connector is defined as “a short section of piping, typically not exceeding two
feet, which can be bent and used for connections between rigid service piping” (40 CFR §141.2).

2Some states include lead connectors in their definition of an LSL. In these instances, the state requirements
are more stringent than the LCRR and water systems must follow these requirements.

Exhibit 2-2 is a diagram of a possible division in service line ownership (or responsibility) between
the customer and water utility in which the system-owned portion of the service line is from the
water main to the curb stop and the customer-owned portion is from the curb stop to the water
meter. For some systems, the delineation may be different, (e.g., the ownership or responsibility
distinction is at the water meter or property line). In other instances, the water system may share
ownership with customers, or the water system or customer may have sole ownership of the
service line. Note that ownership of the property on which the service line is located does not
always equate to ownership or responsibility of the service line.
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Exhibit 2-2: Example of Service Line Ownership Distinction between the Water System and
Customer

Property
Boundary

Water Meter

Premise _
Plumbing

Sidewalk

Street

Curb B

Stop Alternate
! Water
Meter

Location

Conqector

SEET R

b oS

System-owned Customer-owned
Service Line ! Service Line

While the LCRR requires the inventory to categorize each service line or portions of the service
line where ownership is split, a single classification per service line is also needed to support
various LCRR requirements, such as lead service line replacement (LSLR), tap sampling, and risk
mitigation. Systems should follow these guidelines to comply with the LCRR requirements when
classifying the entire service line when ownership is split:

e Service line is lead if either portion is a lead service line (LSL) (40 CFR §141.84(a)(4)(i)).

e Service line is GRR if the downstream portion is galvanized and the upstream portion is
unknown or currently non-lead, but the system is unable to demonstrate that it was
never previously lead (40 CFR §141.84(a)(4)(ii)).

e Service line is lead status unknown if both portions are unknown, or one portion is non-
lead and one portion is unknown (40 CFR §141.84(a)(4)(iv)).

e Service line is non-lead only if both portions meet the definition of non-lead (40 CFR
§141.84(a)(4)(ii)).

EPA recognizes that some segments of the system- or customer-owned service lines could be
made of more than one material. EPA recommends that systems follow the guidelines above to
classify the system-owned or customer-owned portion in these cases. Exhibit 2-3 provides
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examples for classifying the entire service line for various system-owned and customer-owned
material combinations.

Exhibit 2-3: Classifying Service Line Materials When Ownership is Split According to the
LCRR 40 CFR §141.84(a)(4)

Classification for Entire Service
System-Owned Portion Customer-Owned Portion Line

Lead Lead Lead

Galvanized Requirin
Lead q g Lead

Replacement
Lead Non-lead Lead
Lead Lead Status Unknown Lead
Non-lead Lead Lead
Non-lead and never previousl| Non-lead, specifically galvanized

P y ) 'p VE Non-lead

lead pipe material

Non-lead, material other than
Non-lead . Non-lead

galvanized
Non-lead Lead Status Unknown Lead Status Unknown
Non-lead, but system is unable to . . . .

) y ] Galvanized Requiring Galvanized Requiring

demonstrate it was not previously

Replacement Replacement
Lead
Lead Status Unknown Lead Lead

Galvanized Requirin Galvanized Requirin
Lead Status Unknown q 8 q 8

Replacement Replacement
Lead Status Unknown Non-lead Lead Status Unknown
Lead Status Unknown Lead Status Unknown Lead Status Unknown

If the only lead pipe serving a building is a lead gooseneck, pigtail, or other connector (i.e., a non-
LSL attached to a lead connector), then the line should not be designated as an LSL in the initial
service line inventory required under the LCRR. The line may be required to be identified
separately by the state. In addition, as will be discussed in more detail in Section 2.1.3, EPA
recommends water systems identify the lines with only these components separately in their
inventory. Also note that service material classifications can change over time as the system
gathers more information and updates the inventory.
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2.1.2 Recommended Subclassifications and Additional Information (Not Required Under
LCRR)

Water systems may also consider going beyond the requirements of the LCRR by subclassifying
service line materials and tracking additional information. These subclassifications are discussed
below and can provide additional information not only to help facilitate material classification, but
also to inform the public about service lines in their homes and community.

Recommended Subclassifications

A Lead Status Unknown’s “LSL Likelihood.” Some water systems have incorporated additional
information that indicates the probable material of an unknown service line, such as an “LSL
Likelihood.” For example, Flint, Michigan, categorized unknowns as low likelihood of lead, medium
likelihood of lead, and high likelihood of lead (see their online map showing these
subclassifications®). Systems using predictive models may also assign numerical probabilities to
unknowns representing the probability they are LSLs.

Systems could rely on historical records described in Chapter 4, service line material investigations
described in Chapter 5, and the methodology described in Section 6.1 to determine various
subclassifications of unknown service lines. For example, if an individual service line material is
unknown but was installed when lead was not commonly used in the system based on interviews
with experienced system staff and plumbers, the system could consider subclassifying the service
line as “Unknown- Unlikely Lead” or a similar designation. If the system has confirmed service line
materials in a representative number of locations in a neighborhood to be lead, it could consider
subclassifying the remaining unknown service lines in the neighborhood as “Unknown- Likely
Lead” or a similar designation until its material can be investigated.

Although systems are not required to track this information or include it in their publicly
accessible inventories or submittals to the state, internally tracking this information could help
focus proactive inventory investigations and LSLR efforts. If subclassifications are made available
to the public, EPA recommends that water systems clearly communicate this information to the
public by providing easy-to-understand definitions for each subclassification and explaining how
the subclassifications were determined.

GRR Known or Unknown to have been Downstream of an LSL. EPA recommends that systems
that identify GRR service lines, as defined in Section 2.1.1, consider tracking and differentiating
these lines into subclassifications to indicate if: 1) the galvanized pipe is known to be currently
downstream of an LSL, 2) if the galvanized pipe was previously downstream of an LSL, or 3) the
system is unable to demonstrate that the galvanized service line was never downstream of an LSL.
This information could be used for many purposes, such as informing an LSLR prioritization

5 https://flintpipemap.org/map. Accessed December 8, 2021.
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approach or serving as an input for a predictive model. The system could also consider
subclassifying galvanized service lines that are or were downstream of a lead gooseneck, pigtail, or
connector.

Lead-lined Galvanized Pipes. EPA is aware of the existence of lead-lined galvanized service lines
but found limited information indicating their prevalence®. A lead-lined galvanized service line is
consistent with the definition of an LSL under the LCRR (“a portion of pipe that is made of lead,
which connects the water main to the building inlet”) (40 CFR §141.2) and must therefore be
classified in the inventory as an LSL. These lines would be subject to the same LCRR requirements
as other LSLs in the inventory, such as LSLR, public education, tap sample tiering, and risk
mitigation. Inventorying these types of lines will be more straightforward where water systems
have records of their known or likely use. Given that these pipes may appear to be non-lead on
the exterior, attempts to identify their material by visual observation or excavation may not reveal
an interior lead lining. EPA recommends that water systems consider any available information
that indicates where (if ever) lead-lined galvanized pipes were used in the system, along with
approaches such as service line sampling, to populate the inventory with these types of
connections.

Actual Material for Non-lead. The LCRR states that water systems may classify the actual material
of the service line (e.g., galvanized, plastic, or copper) as an alternative to classifying it as non-lead
(40 CFR §141.84(a)(4)(iii)). If states and systems wish to classify these lines as non-lead, EPA
encourages water systems to track the actual materials as additional information internally and/or
as part of the publicly accessible inventory. Including these classifications could improve system
asset management and better inform a statistical model, if used.

2.1.3 Recommendations for Other Drinking Water Infrastructure

EPA encourages water systems to include information on lead-containing infrastructure in their
inventories, including:

e Goosenecks, Pigtails, and Connectors: EPA encourages water systems to identify the
location and material of goosenecks and pigtails (connectors) and to include this
information in their inventories. This would allow water systems to track and manage this
potential source of lead, improve asset management, and increase transparency with
customers. This could also help water systems identify where lead connectors are or
were previously upstream of galvanized pipe and to manage this additional potential
source of lead in their system. As previously discussed, lead from an upstream source can
adsorb onto the galvanized pipe over time. The LCRR requires that when lead connectors

6 http://sedimentaryores.net/Pipe%20Scales/Fe%20scales/Galvanized_lead-lined.html. Accessed December 6, 2021.
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are encountered, they be removed or disconnected.’ In addition, funding sources, such
as the Drinking Water State Revolving Fund (DWSRF), Bipartisan Infrastructure Law (BIL),
and Water Infrastructure Improvements for Nations Act (WIIN), can be used to pay for
lead connector removal and replacement.

Note that systems must follow any state requirements that are more stringent than the
LCRR for these materials. For example, Michigan includes lead connectors in their
definition of an LSL (Michigan EGLE, 2018). California requires water systems to include
in their inventory lead fittings on a non-lead pipe, lead fittings on a lead pipe, and
fittings of unknown material (ASDWA, 2019).

e Lead Solder: EPA recommends that water systems track the presence of lead solder in
the service line or premise plumbing, such as after encountering information indicating
their presence in records or if seen during system inspections or maintenance. Tracking
the presence of lead solder in the service line improves system asset management and
can inform future actions for reduction of lead sources in drinking water. In addition,
knowing locations with lead solder in premise plumbing can help identify tap monitoring
locations under the Lead and Copper Rule (LCR) and LCRR.

e Fittings and Equipment Connected to the Service Line: Devices such as curb stops and
meters may be made of older brass that pre-date the effective date for the Reduction of
Lead in Drinking Water Act (January 4, 2014). These devices may not meet the revised
lowered lead-free standard® and could contribute to lead exposure (Sandvig et al., 2008).
EPA recommends water systems consider tracking these devices if information is
available.

2.2 Include All Service Lines Regardless of Ownership Status and Intended Use

2.2.1 Required under the LCRR

All community water systems (CWSs) and non-transient non-community water systems
(NTNCWSs) must prepare an inventory of all service lines connected to the public water
distribution system, regardless of ownership status (40 CFR §141.84(a)(2)). This means that any
service line connected to the public water system, even where the water system owns no portion
of the service line, must be included in the inventory. In those instances where ownership is split,
the inventory must include both the system-owned and customer-owned portions of the service
line. Water systems must internally track address locations of each service line and their

7 The LCRR is under revision and all rule provisions except for the initial inventory requirements may be subject to
change.

81n 2011, Congress passed the Reduction of Lead in Drinking Water Act that amended Section 1417 of the Safe
Drinking Water Act (SDWA) and established an updated definition for “lead free” as a weighted average of not more
than 0.25 percent lead calculated across the wetted surfaces of a pipe, pipe fitting, plumbing fitting, and fixture and
not containing more than 0.2 percent lead for solder and flux.
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respective material classification (40 CFR §141.84(a)). Where a single service line serves multiple
units in the same building, the water system may choose to exclude unit numbers from the
address. Note that unit numbers may be required to comply with other LCRR requirements, such
as the notification requirements of 40 CFR §141.84(d) and 40 CFR §141.85(e). Because LSLs were
generally not constructed with an interior diameter over two inches, they will typically be
connected to single family homes or buildings with a limited number of units.

Note that some CWSs and NTNCWSs may not have an extensive distribution system, such as those
with a direct connection from a well to a single building. Systems must report the material from
the well to the building inlet for their inventory. EPA intends to develop a separate guidance that
is tailored to small CWSs and NTNCWSs.

Systems must include all service lines (40 CFR 141.84(a)(2)), regardless of the actual or intended
use. These include, for example, service lines with non-potable applications such as fire
suppression or those designated for emergency. These service lines could be repurposed in the
future for a potable or non-emergency use. Water systems must include in their inventory service
lines connected to vacant or abandoned buildings, even if they are unoccupied and the water
service is turned off.

2.2.2 Recommendations (Not Required under the LCRR)

Documentation that Describes System and Customer Responsibility or Ownership

As a best practice, where service line ownership or responsibility is divided between the customer
and the system, water systems may want to include with their inventory relevant information that
describes how ownership or responsibility is divided. Examples could include local ordinances or
local water utility tariff agreements or state laws or regulations. This information may be helpful
to provide to customers who have questions about how the responsibility for the service line is
divided as well as the utility’s authority to access and maintain the portion of the service line that
is located on the customer’s property.

Remember: States and systems may use other terms to describe ownership status
such as “public” and “private” or other terms besides “ownership” to describe the
division of responsibility between the water system and the customer. Systems
should include clear definitions in their publicly accessible inventory.

Recommended Procedures for Service Lines of Vacant or Abandoned Buildings

Water systems could have service lines that connect to vacant or abandoned homes or buildings
that must be included in their inventory even if they are unoccupied and the water service is
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turned off. EPA recommends water systems have procedures in place for managing the service
lines for these structures. For example, water systems could consider:

e Prioritizing occupied homes for service material investigation or replacement to achieve a
greater lead exposure reduction from their overall program, provided that the water is
turned off at the vacant or unoccupied structure.

e Investigating these structures’ service lines if they are doing maintenance or construction
work in the area.

¢ |dentifying service material before service is restored, or not reconnecting LSLs on
previously vacant homes or buildings (or new construction built after demolition).

e Using the transfer of property as an opportunity for service line identification or LSLR.

2.3 Location Identifiers

This section describes the LCRR requirements for providing location identifiers for LSLs and GRRs
in the publicly available inventory as well as suggested identifier information.

2.3.1 Required under the LCRR

Water systems must make a service line inventory publicly available (40 CFR §141.84(a)(8)) that
includes a location identifier for any lead or GRR service lines, such as a street address,
intersection, or landmark (40 CFR §141.84(a)(8)(i)). The LCRR does not require water systems to
make an inventory with the exact street addresses publicly available. Some local or state privacy
laws may prohibit the publication of address-level information. The water system has flexibility to
determine which location identifier best meets the needs of its own community. If the street
address is not used, systems must use a meaningful location identifier. The location identifier
could be, for example, a block, intersection, landmark, GPS coordinates, emergency 911 address
for systems in rural areas, or an alternate indicator (such as water meter location). Regardless of
which identifier the water system chooses, it must not be so overly broad (e.g., census tract or zip
code) that the public could not adequately track general LSL locations or where the system is
making progress in replacing LSLs.

2.3.2 Recommendations (Not Required under the LCRR)

Include a Location Identifier for All Service Line Materials. Water systems are not required to
make a location identifier for lead status unknown service lines or non-lead service lines publicly
available. However, EPA suggests, as a best practice, systems publish locations of all service lines
for the greatest transparency and relevant information for its customers.

Consider Publishing Street Addresses. Although EPA determined in the LCRR that a federal
requirement for a publicly accessible inventory that uses specific addresses is not necessary, EPA
encourages states and water systems to consider including specific addresses in their publicly
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accessible inventory. Relevant factors states and water systems might consider include: underlying
data quality, transparency and consumer awareness, simplification of inventory development and
public communication, availability, impacts on replacement program participation, environmental
justice concerns, state or local privacy laws or constitutional protections, and potential property
value impacts (both positive and negative). EPA also suggests that systems that serve multiple
municipalities include the city or town with the street address.

Include Additional Location Descriptors When Multiple Service Lines Serve the Same Address.
Sometimes multiple service lines serve the same address (e.g., hospital or apartment building).
Water systems should consider adding additional descriptors that would allow each service line to
be uniquely identified.

2.4 Other Recommended Service Line Characteristics

EPA recommends that water systems consider tracking additional service line characteristics, such
as the information source(s) used to identify material for each service line, pipe diameter, and
installation date. These are not LCRR requirements, but tracking this information could benefit the
water system, as discussed below.

Source(s) of information for each service line. This includes recording the source(s) of information
used to identify the material of each service line. Refer to Chapter 4 and Chapter 5 for a
description of possible sources. Tracking this information is valuable for systems to assess their
confidence in the accuracy of an individual service line’s material classification, evaluate the
reliability of certain records or identification methods as a whole, and facilitate updates to the
inventory in the future. This information can also assist states in reviewing the inventory.

Pipe diameter. As explained in Chapters 4 and 6 of this guidance, pipe diameter can be an
important input to determining service material classification, considering that LSLs are often 2
inches or smaller in diameter. Tracking pipe diameter is important for asset management and can
be useful for other information collection efforts such as the Drinking Water Infrastructure Needs
Survey and Assessment (DWINSA). States may have their own requirements. For example,
Wisconsin requires material reporting to their public service commission by diameter.®

Installation or replacement date. As detailed in Chapter 4 and Chapter 6, the date of service line
construction or replacement can be an important input in screening for potential LSLs. This
information should also be tracked for general asset management purposes. Where precise dates
are not available, the year (e.g., 1985) or estimated date range (1950-1960) of installation or
replacement can be provided.

% See https://blogs.edf.org/health/2020/04/16/|atest-wisconsin-data-on-water-service-lines-provides-important-
insights-reveals-over-150000-lead-pipes/.
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Key Points to Remember

LCRR Requirements

&~ The inventory must include all service lines connected to the public water distribution
system regardless of intended use (40 CFR §141.84(a)(2)). Lead connectors, gooseneck,
and pigtails are not required to be included unless required by the state.

#—= The inventory must include information on both the system- and customer-owned
portions where ownership is split (40 CFR §141.84(a)(4)).

8~ Service lines must be classified as lead, GRR, non-lead (or the actual material), or lead
status unknown service lines (or unknown) (40 CFR §141.84(a)(4)).

#—~ A classification of non-lead must be supported by evidence-based records, methods, or
techniques to prove it is not lead or GRR (40 CFR §141.84(a)(4)(iii)).

#—= The water system must create and maintain an inventory that includes the exact address
associated with each service line connected to the public water system. (40 CFR
§141.84(a)).

&= An inventory of lead and GRR service lines must be made publicly available, but the LCRR
does not require the publicly available inventory to include the specific address of each
lead and GRR service line. Systems may use a location identifier for any lead and GRR
service lines (40 CFR §141.84(a)(8)(ii)).

Recommendations (Not Required under the LCRR)

= EPA encourages water systems to consider including street addresses, when available, as
their location identifier for all service lines in its public-facing inventory. Identifiers should
be significantly detailed to allow the identification of a specific service line.

&~ EPA encourages water systems to expand their inventories to include service line
subclassifications, other plumbing components such as lead connectors, and other details
such as source of information, pipe diameter, and installation date.
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Chapter 3: Inventory Planning

This chapter addresses planning steps that systems should consider when developing their
inventory. This information is intended to be helpful for all systems, regardless of where they are
in their inventory process. The chapter is organized as follows:

e Section 3.1 provides an introduction to the inventory development process,

e Section 3.2 includes considerations when identifying staff and resources needed for
inventory development,

e Section 3.3 includes options and considerations for water systems in the selection of an
inventory format,

e Section 3.4 provides recommendations for developing procedures for the collection of
service line information, and

e Section 3.5 suggests partnering with third parties for assistance in obtaining information
on service line materials.

3.1 Inventory Development Approach

As stated in Chapter 1, this guidance covers the lifecycle of the inventory, including inventory
creation, material investigations, system reporting, state review, and public accessibility of service
line information. As noted previously, water systems should not wait to replace lead service lines
(LSLs) until they have identified the materials of all service lines. In fact, verification of service line
materials during lead service line replacement (LSLR) could be part of a water system’s strategy to
continuously improve its inventory over time. Exhibit 3-1 provides a schematic of this inventory
lifecycle.
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Exhibit 3-1: Inventory Lifecycle

inventory and field
investigation
procedures

COMPLETE
INVENTORY

CONTINUOUS identify all service
line materials and

INVESTIGATE IMPROVEMENT eliminate unknowns

GATHER

records and initial proactively and during
compile data inventory course of normal
field operations

reliability of
records and
field techniques

*Discrepancies may be occasionally
encountered. If they are repeatedly
encountered, systems should
reassess their confidence in their
inventory’s accuracy.

Replace Lead Service Lines

Replacing lead service lines can occur
anytime in the steps shown

Other best practice approaches for developing an inventory are available in the literature (Liggett
et al., 2022; LSLR Collaborative, 2021; Hensley et al., 2021). No matter the specific approach and
steps used, water systems should treat the inventory as a living dataset that is continuously
improved over time as the inventory is updated. The number of unknowns in the inventory should
decrease as systems gather new information through normal operation and any proactive
material identification activities in which the water system is engaged. The water system should
also gain confidence over time in the accuracy of the inventory as records or material
identification methods are assessed. As a reminder, water systems should review state regulations
and follow required steps that are more stringent than the Lead and Copper Rule Revisions (LCRR)
when developing the initial inventory.

3.2 Identifying Staff and Resources

The level of effort needed to prepare an initial inventory is highly dependent on the size of the
system, the availability of historical records, the format and condition of those records, LSL
investigation methods chosen by the water system, and methods required and/or approved by
the state (Liggett, 2021; Hensley et al., 2021; Liggett et al., 2022).
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When records are in paper format, large systems have hired temporary staff (e.g., interns) to
digitize the data. Liggett et al. (2022) notes that “staff requirements ranged from 2-3 full time
employees working 6 days a week for 2 months to several employees working continuously from
the start of their lead reduction program” based on a survey of 10 large water systems serving
approximately 100,000 to 1.5 million people. All surveyed systems indicated that a significant
allotment of staff was needed for at least an initial period. Where customers were engaged in the
inventory process, water systems staff were needed to assist customers, gather information from
customers, and in some cases verify the information (Liggett et al., 2022).

Interviews with experienced system staff and plumbers can be used to focus the inventory effort
and verify utility practices (LSLR Collaborative, 2021; Bukhari et al., 2020). Experienced staff may
also know where relevant historical records are located. Classifications of service line materials
based on interviews, however, should not be used as a sole source of information for the initial
inventory. Systems may also consider interviewing their neighboring water systems to inquire
about regional practices (California Water Board, 2020).

3.3 Selecting an Inventory Format

EPA does not require a specific format for the service line inventory. In some states currently
requiring submission of inventory information, systems have submitted spreadsheets, geospatial
maps, lists, and handwritten notations. ASDWA (2022) notes that states that have required
inventory information prefer an electronic submittal over paper or PDF submissions that only
provide “a snapshot in time.” The subsections below discuss lists, spreadsheets, databases, and
maps. Systems should check with their states for any specific requirements.

When water systems consider the inventory format, they should consider that the service line
inventory will change over time as new information is added, records evaluations and
investigations are conducted, and LSLs are replaced. The format should be flexible enough to
accommodate updates, be easily transmittable to the state, include location identifiers, and be in
a format that can be made publicly accessible. Water systems should also consider whether a
format will be easy-to-use and understand for consumers, community-based organizations, and
other organizations that may be interested in using this information, for example to identify
whether a consumer is served by an LSL, support community outreach, or develop additional
research or data tools for consumers.

Systems may also wish to internally track additional information that is not required but is
recommended as best practices in Chapter 2. For central internal data tracking of required and
additional inventory elements, EPA recommends that systems consider how they will use their
internal data system to generate regulatory state submittals and the publicly accessible inventory.
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3.3.1 List, Spreadsheet, or Database

Systems may be able to create a simple list of all addresses with a service line material designation
for each. While a location identifier is sufficient for a publicly accessible inventory, some states
may require systems to include the source of information used to classify each line to ensure the
requirements in 40 CFR §141.84(a)(3) are met. See Section 2.4 for other recommended inventory
elements to include.

Electronic spreadsheets and databases have an added advantage over lists for tracking additional
information fields. Spreadsheets and databases can be organized in a way that information can be
searched, filtered, sorted, and updated. They can be configured to include photos of service line
material. The ability to store and communicate a large amount of information in one central
location makes electronic spreadsheets and databases a useful inventory method, particularly for
systems with large numbers of LSLs. General recommendations for preparing a spreadsheet
inventory from a white paper by the Association of State Drinking Water Administrators (ASDWA)
and BlueConduit (2020) include the following:

e Each home/service line is a row in the spreadsheet.

e Each column refers to different data points available for each service line (e.g., address,
installation date, service line materials classification, and source of information).

e System-owned and customer-owned portions, if applicable, are tracked separately.
e Information regarding goosenecks, pigtails, and connectors is tracked separately.

e Labelingis consistent across the data, and the spreadsheet has a data dictionary to
define the column headers.

e Previous information is not lost when new information is found, which will help the utility
evaluate the accuracy of historical records.

EPA developed a spreadsheet template that systems may consider using to organize their
inventory. The template contains color-coded worksheets for documenting system information,
inventory methods, and how the system is making the inventory publicly accessible. The template
also includes a detailed worksheet that systems can use to track the materials and other relevant
information for each individual service line. This detailed inventory worksheet is designed for
users to enter information on one service line, including the system-owned and customer-owned
portions where ownership is split, in a single row. It includes columns for required and
recommended elements and dropdown menus for some columns to expedite data entry and
analysis. The detailed inventory worksheet is customizable; systems can add or delete columns to
fit their needs.

A description of each inventory template worksheet is provided in Exhibit 3-2. Some cells in the
spreadsheet are linked, (i.e., the system’s name and Public Water System Identification Number
(PWSID) entered on the public water system (PWS) information sheet carry over to the heading of
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the other worksheets). The inventory summary includes a formula that will auto-calculate the
total numbers of each of the four service line materials classifications based on the detailed
inventory. In addition to the electronic version, fillable forms for several worksheets (PWS
information, Inventory Methods, Inventory Summary, Public Accessibility Documentation, and
State Checklist) are in Appendix A. The detailed inventory template is available electronically at
https://www.epa.gov/ground-water-and-drinking-water/revised-lead-and-copper-rule. Water
systems can save a copy of the template to their network or computer and submit the entire file
to their state.

Exhibit 3-2: Organization of EPA Inventory Template

Worksheet Type Worksheet Name Description
Template
P . Contains detailed instructions for systems.
Instructions_System
Template
P A Contains detailed instructions for states.
Background Instructions_States

Summarizes requirements for classifying the entire service line when
Classifying SLs ownership is split (i.e. , when the system owns a portion and the
customer owns a portion).

PWS Information For systems to document basic system information.

For systems to document the methods and resources they used to

Inventory Methods
v develop and update their inventory.

For systems to provide a summary of their service line inventory,
including information on ownership, inventory format, and the number
of service lines for each of the four required materials classifications.
Systems can enter the totals into this worksheet or automatically
generate totals based on information in the Detailed Inventory
worksheet.

Inventory Summary

Templates for Water Systems

Provides a customizable format water systems can use to track materials
for each service line in their distribution system. Each row equals one
service line connecting the water main to the customer's plumbing.
Separate columns track location information, the system-owned portion,
the customer-owned portion, other possible sources of lead,
information for assigning a tap sample tiering classification, and
information for lead service line replacement (LSLR). Systems can
customize the worksheet by adding or deleting columns.

For systems to provide documentation to states on how they met the
public accessibility requirements of the LCRR.

Detailed Inventory

Public Accessibility Doc.

Provides a checklist that states can use to determine and document if
water systems met all of the January 15, 2021 LCRR requirements for
Templates for States State Checklist their Initial Inventory including timely submission, required elements,
use of information sources, public accessibility, and public notification of
service line materials.

Source: EPA Inventory Template (https://www.epa.gov/ground-water-and-drinking-water/revised-lead-and-
copper-rule).

Other spreadsheet templates are available for download. For example, ASDWA’s website
(https://www.asdwa.org/lead-and-copper-rule-lcr/) provides a link to their separate inventory
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template spreadsheets for community water systems (CWSs) and non-transient non-community
water systems (NTNCWSs). Another example is the template developed by Kansas Department of
Environmental Health.° In addition to the information needed to track material classifications
including GRR for system- and customer-side portions of the service line, their template includes
columns for additional elements. For example, it includes water main material, connector material
and replacement, installation dates, sources of information used for service line identification, and
other data needed to assign a lead tap sampling tier to the service line. In addition, Kansas’
template includes color-coded instructions to highlight cells in which data must be typed and
columns containing drop-down menus or auto-calculation. Systems should check with their states
to determine if they have developed an electronic template that they should or must use to
organize and/or report their detailed inventory.

3.3.2 Maps

Many water systems have developed simple or interactive web-based maps to present their
service line inventory, share information with the public, and inform their LSLR program. These
maps provide systems with an easily updatable platform for storing inventory data while also
having the ability to instantaneously share that data in an intuitive, easy-to-use format with
anyone with internet access. Moreover, geospatial databases supporting online maps can store
attribute information. For example, systems with high-level mapping capabilities can link image
files of historical tap cards with LSL locations (Liggett, 2021). Additional benefits of mapping may
include the ability to more easily plan LSLRs along with planned capital improvement projects or
to identify LSLR priority locations using existing environmental justice map tools (such as EPA’s
EJSCREEN1?) along with a system’s map. Also, maps can be augmented over time to include
additional information, such as important infrastructure (e.g., water mains and water towers), to
improve a system’s asset management. See Section 7.2.2 for additional information on web-based
map applications, including best practices from recent publications by Hiltner et al. (2019) and
Woods and Webb (2021).

Two examples of water system maps are DC Water and Greater Cincinnati Water Works, which
are described in Appendix B. Note that these maps were developed prior to the LCRR and do not
include GRR. EPA recommends that water systems maps also include a color scheme for GRR.

3.4 Develop Procedures for Collecting Service Line Information

Under the LCRR, systems must identify and track information on service line material as they are
encountered in the course of normal operations (40 CFR §141.84(a)(5)). This information could be
based on visual inspection — see Section 5.1 for guidance on visually identifying service line
material.

10 The template is available at https://www.kdhe.ks.gov/547/Lead-Copper-Rule.
11 https://www.epa.gov/ejscreen.
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Information collection by water system staff and contractors, who typically have relevant
experience and/or training regarding lead in drinking water, enhances quality control of the
information they collect (LSLR Collaborative, 2021). Opportunities for data collection under
normal operation include but are not limited to:

e Water meter reading

e Water meter repair or replacement (see picture of an
excavated meter with service line material exposed)

e Service line repair or replacement
e Water main repair or replacement
e Backflow prevention inspections

e Other street repair or capital projects with open cut
excavations

Inventory activities should be considered as something that can be
worked into the day-to-day activities of the system rather than treated as
an independent effort. Systems should consider developing standard
operating procedures (SOPs) or modifying existing SOPs to document how
their staff and contractors will collect this information and use it to
update their inventory. SOPs can help ensure that a consistent method Example of Meter Pit
of tracking, updating, and reporting is used for staff and contractors of Source: LSLR Collaborative 2018
all experience levels. Written SOPs can also provide a way for water systems to document how

they met the requirement to collect information during normal operations. SOPs can be brief, but

the key is to disseminate them to appropriate staff and contractors, use them to conduct training,

and ensure that they are incorporated into normal operations. Water systems should consider
incorporating quality assurance reviews into their SOPs and procedures that ensure accountability
before a project is completed.

One way to facilitate information

Example: Custom app for information collection ) i )
collection and inventory updates is the

The Pittsburgh Water and Sewer Authority use of electronic field capture records.
(PWSA) developed specific service line and meter

replacement work orders in the tablet-based Water systems should consider
application used by utility workers and plumbers, developing procedures for customer

allowing them to update service line material
observations and record information on
replacements in the field.

service representatives and other staff or
contractors that have interactions with
customers. Any one-on-one interaction is
an opportunity to educate customers
about the importance of the service line inventory and to obtain permission for water system
personnel to access the home for service line material investigation, or an interaction can be used
to provide information to the customer on how to self-identify the material for their portion of the
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service line and submit it to the system. See Section 5.1.1 for additional guidance on customer
self-identification and Appendix C for examples of customer service line material instructions from
water systems.

3.5 Establish Partnerships with Third Parties

EPA encourages water systems to reach out and partner with plumbers, plumber trade
organizations, local plumber union organizations, and other third parties to obtain as much
information as possible on service line materials and coordinate LSLR where possible. There are
many potential third parties that could be included, such as homeowner associations, community-
based organizations, building agencies, building inspectors, social services, landlords or realtors,
public health departments, departments of education, universities, Tribal Consortia, religious
organizations, and technical assistance providers.

There are different ways that third parties can help systems obtain this information:

e The third party may be able to determine service line material as part of their normal
field procedures (e.g., plumbing modifications, building inspections, etc.).

e The third party may be able to facilitate outreach and engagement with specific
communities, encouraging residents to conduct self-identification of service line and
plumbing materials and to report this information to the water system.

Coordination and training should take place early in the process to ensure third parties are aware
of the purpose, schedule, and procedures for the inventory and the importance of notifying the
water system with any information on service line materials.

Real world examples of successful partnerships include:

e The Pittsburgh Water and Sewer Authority (PWSA), Pennsylvania, partners with their
local health department to obtain information during plumbing inspections. PWSA works
with their local health department to add service line inspection and reporting to
plumbing inspection forms. PWSA automatically receives information by email whenever
a plumbing inspection report contains customer-side service line information (Duffy and
Pickering, 2021). See the PWSA case study in Appendix B for more information.

e Denver Water, Colorado, partners with community organizations to remove barriers.
Denver Water’s Ambassador Program focuses on developing partnerships with trusted
community organizations to help eliminate possible barriers that could prevent
communities from understanding and participating in their Lead Reduction Program. The
Ambassadorship Program works in a neighborhood-by-neighborhood basis to share
information about the Lead Reduction Program in multiple languages, so everyone
receives the same information and resources, regardless of their background. One goal of
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this program is to encourage homeowners to confirm if they have an LSL and to sign a
consent form allowing Denver Water to replace it at no direct charge to customers.!?

e The City of Newark, New Jersey, partnered with Clean Water Action, local residents, and
retired utility workers as volunteers and trusted messengers to talk to residents. The City
of Newark used door hangers and lawn signs to reach renters, who make up
approximately 74 percent of residents. An interactive website was key to providing
information to customers regarding their service line material (LSLR Collaborative, 2020).

e Grand Rapids Water System (GRWS), Michigan, partners with rental property owners. In
Grand Rapids, many LSLs serve rental properties. Because only property owners can sign
the agreements for LSLR in Grand Rapids, GRWS met with rental property owner
associations to encourage participation in their LSLR program. The water system met well
in advance of scheduled replacements to present information about the LSLR program
and answer questions that property owners might have (USEPA, 2021e).

Real estate transactions may also provide additional opportunities for educating residents,
engaging them to identify service line material, and ultimately facilitate LSLR. McCormick et al.
(2017) noted that four states (Connecticut, Delaware, New York, and Pennsylvania) required
mandatory disclosure of lead pipes or fixtures. Six additional states (lllinois, Michigan, New
Mexico, North Carolina, South Carolina, and Wisconsin) and the District of Columbia required
mandatory disclosure of pipe material; however, lead was either not specifically addressed or was
only included if the seller identified conditions as unsafe (McCormick et al., 2017). Lu et al. (2019)
found that when homebuyers have access to a seller’s disclosure, indicating the presence of an
LSL, the sellers were willing to negotiate to replace it or provide compensation for the
replacement cost. Water systems can work with real-estate agents and home inspectors to
support disclosures of identified service line materials (ideally through an online inventory) and
provide procedures for customer service line self-identification or verification by trained
personnel. See Chapter 7 for recommendations related to inventory accessibility and Section 5.1.1
and Appendix C for customer self-identification guidance.

12 (https://www.denverwater.org/your-water/water-quality/lead/events-outreach). Accessed November 2, 2021.
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Key Points to Remember

LCRR Requirements

#—= Systems must identify and track information on service line material as they are
encountered in the course of normal operations (40 CFR §141.84(a)(5)).

Recommendations (Not Required under the LCRR)

#—= EPA recommends systems consider a continuous improvement approach for
inventory development.

&= The inventory is a living dataset that is continually improved over time with new
and better information including when LSLs are replaced.

#—= Interviews with experienced staff and plumbers can help focus the inventory effort
and locate system records.

&= Water systems should consider interviewing neighboring water systems about
regional construction practices.

#—= Systems can use a variety of formats for the inventory; however, an electronic
format is recommended over paper or PDF formats.

#—= Water systems should consider developing or modifying SOPs to document how
they will collect service line information during normal operations and update their
inventories.

&~ Inventory activities should be considered as something that can be worked into the
day-to-day activities of the system rather than treated as an independent effort.

= EPA encourages water systems to partner with plumbers and other third parties to
obtain information on service line materials.
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Chapter 4: Historical Records Review

The Lead and Copper Rule Revisions (LCRR) specifies the types of historical records that water
systems must review to develop their initial service line inventory. Sections 4.1 through 4.4 provide
guidance on how the required types of historical records can be used and where to find them.

EPA recognizes that service line configuration and existing records may vary widely. For example,
water systems will have different numbers of lead service lines (LSLs) and unknowns, varying
ownership delineations, and access to historical records of varying accuracy. In addition, systems will
have different avenues of information gathering and priorities that are tailored to their specific
community.

Systems should document the records they reviewed as a best practice. Templates are available in
an electronic form, “Inventory Methods” from EPA’s template available at EPA’s website,
https://www.epa.gov/ground-water-and-drinking-water/revised-lead-and-copper-rule or the hard
copy form in Appendix A to document each type of record reviewed and when it was reviewed.
Systems should also consider tracking and including the records used to identify the material of
each portion of the service line (e.g., plumbing code or water system record) in their inventory.

Water systems should continue to gather information on service line materials after they have
been classified and assess the accuracy of historical records. As the Association of State Drinking
Water Administrators (ASDWA) states in their white paper about using data science for inventory
development (ASDWA, 2019), “the process of learning just how accurate (or otherwise) a system’s
records are is a powerfully informative piece of this data-driven approach.” ASDWA points out
that some types of records will be more accurate than others, given each community’s unique
historical development patterns. For example, more recent records resulting from confirmation
during road construction may be more reliable than decades-old tap cards. EPA recommends
evaluation of the accuracy of historical records and that, if a specific record source proves to be
inaccurate, systems consider reclassifying service line materials that rely solely on that record
source as “unknown” until additional information can be gathered.

Exhibit 4-1 lists required records systems must use to identify service line materials for the initial
inventory under the LCRR (40 CFR §141.84(a)(3)). The last column of the exhibit includes how the
records can be used to develop the initial inventory.
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Exhibit 4-1: Requirements for Historical Records Review for Initial Inventory Development

under the LCRR

Type of Historical
Records

Regulatory Requirement
(citation)

Primary Uses for Inventory
Development

(Including but not limited to)

Previous Materials
Evaluation

Water systems must use the information on
lead and galvanized iron or steel that it
identified under 40 CFR § 141.42(d)* when
conducting the inventory of service lines in its
distribution system for the initial inventory (40
CFR §141.84(a)(3)).

Reporting construction
materials present in their
distribution systems.

Identifying LSL material for
subset of sites that were used
for lead and copper tap
monitoring.

Construction and
Plumbing Codes
and Records

Systems must review all construction and
plumbing codes, permits, and existing records
or other documentation which indicates the
service line materials used to connect
structures to the distribution system to
identify service line materials for the initial
inventory (40 CFR §141.84(a)(3)(i)).

Identify when LSLs were
allowed/specified or banned
from use.

Identify service areas most likely
to have LSLs by home/building
construction date and service
line size.

Review construction and
plumbing permits for
identification of service line
(customer and/or system-
owned) and plumbing materials.

Water System Systems must review all water system records, Identify service line material for
Records including distribution system maps and system-owned and customer-
drawings, historical records on each service owned sides.
connection, meter installation records,
historical capital improvement or master
plans, and standard operating procedures, to
identify service line materials for the initial
inventory (40 CFR §141.84(a)(3)(ii)).
Distribution Systems must review all inspections and Identify service line material for
System records of the distribution system that system- and customer-owned
Inspections and indicate material composition of the service portions.
Records connections that connect a structure to the Verify construction and water
distribution system to identify service line system records.
materials for the initial inventory (40 CFR
§141.84(a)(3)(iii)).
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Type of Historical Regulatory Requirement Primary Uses for Inventory
Records (citation) Development

(Including but not limited to)

State Systems must review any resource, e Identify service line material for
Requirements information, or identification method system- and customer-owned
provided or required by the state to assess portions.

service line materials, to identify service line
materials for the initial inventory (40 CFR
§141.84(a)(3)(iv)).

Note:

1 Under 40 CFR §141.42, water systems were required to identify and report to their state if certain
construction materials were present in their distribution system in the early 1980s (USEPA, 1980). Under the
1991 Lead and Copper Rule (USEPA, 1991a), water systems were required to use this evaluation to identify a
pool of targeted sampling sites that meet the tiering criteria for lead and copper tap monitoring and was
sufficiently large enough to meet the required number of lead and copper tap samples.

4.1 Previous Materials Evaluation

Under 40 CFR §141.42(d), or special monitoring for corrosivity characteristics, water systems were
required to identify if certain construction materials were present in their distribution system that
included:

e Lead from piping, solder, caulking, interior lining of distribution mains, alloys, and home
plumbing;

e Copper from piping and alloys, service lines, and home plumbing;

e Galvanized piping, service lines, and home plumbing;

e Ferrous piping materials such as cast iron and steel; and

e Asbestos cement pipe.

In addition, there may be additional state requirements for the identification and reporting of
other materials. EPA requires systems to use the information they identified on lead and
galvanized iron or steel under 40 CFR §141.42(d) when preparing their initial inventory.

In addition to the previous materials evaluation described above, other previous material
evaluations can be useful in developing the inventory. Under the 1991 Lead and Copper Rule (LCR)
(USEPA, 1991a), water systems were required to complete a materials evaluation of their
distribution systems to identify a pool of targeted sampling sites that met the sample site
requirements and was sufficiently large to meet the required number of lead and copper tap
samples (40 CFR §141.86(a) of the LCR). The LCR also required in 40 CFR §141.86(b) that water
systems review:

e Information collected under the pre-LCR materials evaluation under 40 CFR §141.42(d);
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e All plumbing codes, permits, and records in the files of the building department(s) that
document the plumbing materials installed within publicly- and privately-owned
structures connected to the distribution system;

e Allinspections and records of the distribution system that indicate the material
composition of the service connections that connect a structure to the distribution
system; and

e All existing water quality information that includes the results of all prior analyses of the
system or individual structures connected to the system, indicating locations that may be
particularly susceptible to high lead or copper concentrations.

Also under the LCR, systems subject to lead service line replacement (LSLR) requirements'3 were
required to identify the initial number of LSLs in their distribution system, including the portion(s)
owned by the system, based on the prior materials evaluations (40 CFR §141.84(b)).

In addition to previous materials evaluations described above, EPA recognizes that systems may
have previously reviewed historical records proactively for asset management, pre-LCRR inventory
efforts, and LSLR activities. It is important to note that records already reviewed for service line
material information need not be reviewed again. EPA recommends that water systems document
previous reviews as part of their initial inventory effort, including the date and scope of the
reviews.

4.2 Construction and Plumbing Codes and Records

Systems must review all construction and plumbing codes, permits, and existing records or other
documentation that indicate the service line materials used to connect structures to the
distribution system (40 CFR §141.84(a)(3)(i)). Each of these record types is described below.

Construction and Plumbing Codes

Municipal construction codes (also known as “building codes”) and plumbing codes may indicate
when the use of lead or lead-containing pipes for potable use applications were prohibited by the
code. This information, combined with distribution system and building records, can identify
structures that were built after lead bans became effective and would not have LSLs.

The 1986 Safe Drinking Water Act (SDWA) amendments prohibited the use of pipe, solder, and
flux that were not “lead free” as defined in 1986 in new installations and repairs* and directed

13 Refer to footnote 3.

141n 1986, Congress amended the Safe Drinking Water Act (SDWA) to prohibit the use of pipes, solder, or flux that
were not “lead free” in the installation or repair of public water systems or plumbing in residential and non-residential
facilities providing water for human consumption. At the time, "lead free” was defined as solder and flux with no
more than 0.2 percent lead and pipes with no more than 8 percent. This is often referred to as the 1986 SDWA lead
ban.
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states, as a condition of receiving grants for the Public Water System Supervision program, to
enforce the provision effective 24 months after June 19, 1986, through state or local plumbing
codes or other means (42 U.S. Code §300g-6(b)). Some states adopted their own laws before the
federal requirement. Thus, water systems should check with their state to determine the
appropriate date. See Appendix D for a summary of lead ban provisions by state (USEPA, 1991b).

In addition to information on when LSLs were allowed
and banned, municipal construction and plumbing Most Lead Service Lines are Old!
codes can also indicate a maximum diameter of LSLs.
Most LSLs are 2 inches or less in diameter and serve
primarily single-family homes or small multi-family
residences. Larger apartment complexes and

LSLs were primarily installed from
the late 1800s to the 1940s
(Hensley et al., 2021). Some
communities, however, continued

commercial and industrial building are typically served to install them through the 1980s
by larger diameter service lines. There have been very until they were banned at the
few cases of installed LSLs as large as 3 inches (LSLR federal level.

Collaborative, 2021). The service line material
verification requirements in Michigan exclude service
lines that are 4 inches or more in diameter (Michigan EGLE, 2018).

Systems should also review any local ordinances relevant to LSLs. For example, systems may be
aware of an ordinance which prohibits reburial of exposed lead pipe in their community. Water
systems could compare the ordinance effective date with records of construction projects subject
to the ordinance requirements to determine if service line material can be inferred.

Possible locations for construction and plumbing codes include (Liggett, 2021; LSLR Collaborative,
2021):

e Municipal building permit/code enforcement department
e Agency overseeing state plumbing code

e Local governing body (e.g., city or town council)

Other possible locations include city archives, which are often in city public libraries. Additionally,
online databases have many historical city codes and reports available online.

States and municipalities often adopt into state or local law national or international building or
plumbing codes written by trade organizations. The codes may be adopted into law as written or,
they may be modified. In addition to checking with the state on the date they enforced the 1986
lead ban as recommended above, systems may also check with their state or local government for
any additional requirements related to adoption of codes. Exhibit 4-2 provides examples of
municipal code language and its meaning from Hensley et al., 2021.
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Exhibit 4-2: lllustrative excerpts from municipal codes, specifying that lead was allowed or
required as pipe material for service lines

TABLE 1 [Mlustrative excerpts from municipal codes, specifying that lead was allowed or required as pipe material for service lines
(Miguel Del Toral, personal communication, July 2018}

Municipal code language What the code language meant
Water Service...Sec. 23. All water pipes laid underground whether outside or inside the The entire service line was required to be
building and of a diameter less than 2 inch. shall be “extra strong” lead pipe made of lead

Pipe Material. Sec. 17. All service pipe, from the point of union with the main to the service = Lead pipe was only required between the
stop inside of curb line shall be of lead, known and designated as “Extra Strong,™ water main and the property line
weighing as follows per lineal foot:

Sec. 14. Pipe, Kind Used, Water Commissioner to Purchase.—Either lead, galvanized or The service line could be lead pipe,
enameled iron service pipes may be used at the option of the applicant. All lead and iron galvanized iron pipe, or enameled iron
pipes must have sufficient strength to sustain a pressure of not less than 200 pounds to pipe. However, a short lead pipe at
the square inch, and at the point of connection with the street main between the least 18 inch. long (commonly called a
corporation cock and the coupling in the iron service pipe there must be at least 18 inch. ‘lead gooseneck”) was required at the
of lead pipe to retain rigidity of the iron pipe connection with the water main

Section 995. Water Connections for Buildings: All pipes leaving the curb cock and used for Lead was not required but was one of the
connecting buildings with the City water system, shall be laid under ground, and at least types of pipes allowed
18 inch. below the established grade, and shall be of lead or galvanized wrought iron or
steel

Section 660 A. Materials of Water Pipe and Fittings. All water service and distribution pipes  Lead was not required but was one of the
shall be of lead, galvanized wrought iron, galvanized steel, brass, copper, or cast iron with types of pipes allowed
brass, copper, galvanized iron or galvanized or malleable iron fittings

Source: Hensley et al., 2021.
Permits

Water system, local government, or local plumbing codes may require plumbers to obtain permits
to install or replace service lines. These permits should include the location and the date of
installation or replacement and may include information on service line materials. In addition,
there may be an inspection record that accompanies the permit.

If permits do not specify service line material, systems may be able to cross-reference the permit
with construction practices at the time of replacement. Systems may be able to find these permits
at their municipal building department, code enforcement department, or municipal water system
(LSLR Collaborative, 2021).

Other relevant permits may include those for general renovation or other plumbing-related
building activities. Many jurisdictions require permits and inspections when plumbing is modified
for remodeling for renovations or additions.

Other Existing Records and Documentation

In addition to construction and plumbing codes and permits, other records may exist that indicate
the service line materials used to connect structures to the distribution system. For example,
municipal tax records typically contain the date of building construction, which when cross-
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referenced with construction practice information from other sources, could help identify service
line materials. Also, the date of building construction can be compared to water main installation
records. A newer tap installation date for an older home could mean the service line was partially
replaced on the system side. The reverse could also be true — a newer building construction date
compared to tap installation date could indicate a partial service line replacement on the
customer side. These records may be found at the municipal tax assessor’s office or the
centralized municipal government geographic information system (GIS) office (LSLR Collaborative,
2021).

Community planning documents and maps may also contain information on the date of
construction, which can be useful to identify potential locations of LSLs. These documents may be
found at municipal planning departments, regional planning agencies, the public library, or the
local historical society (LSLR Collaborative, 2021). Property appraisal records might include the
year a structure was built and when it was modified. County or city council meeting minutes may
also contain additional relevant records.

4.3 Water System Records

Water system records are a key source of information and are one of the many sources that systems
must review to identify service line materials and develop the initial inventory. Systems can use any
relevant water system records they may have to develop their inventory, but at minimum must
review the water system records listed in 40 CFR §141.84(a)(3)(ii).

Exhibit 4-3 lists the type of water system record that must be reviewed, what the record may
contain, and the possible formats of the records. Other possible water system records that could be
used to develop the initial inventory include historical water system standard operation procedures
(SOPs), water main replacement records, water loss studies, and annual reports. Additional
discussion of a key type of record, service line installation records or “tap cards”, follows the exhibit.

Note when reviewing historical SOPs, systems should review past
procedures for connecting a new building and if they allowed
connection to an old service line. If allowed, this could indicate that
some newer construction could be potentially connected to an LSL.
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Exhibit 4-3: Water System Record Examples and Uses

Type of Water System Record
Required under the LCRR!

Relative information

Possible Formats

Distribution system map and
drawings

Date of construction of different
parts of the distribution system
may help inform when and where
LSLs were used.

Hard copy maps, digital maps, or
web-based map applications

Historical records on each
service connection

Detailed information on service
line material, location, and size.

Ledgers, cards (e.g., tap cards or
drill records), or databases

Meter installation records

May contain the service line
material. Meter size and/or type
can indicate service line size or
building usage.

Water system files and records

Historical capital improvement
or master plans

Historical installation patterns may
help inform when LSLs were used.

Archived report or electronic
document

Standard operating procedures

Allowable materials for
construction of service lines and
for service line repairs.

Specifications and standards used
by the water system

Notes:

'Each type of water system record must be reviewed to develop the initial inventory (40 CFR §141.84(a)(3)).

Historical records on service connection installation may be in the form of tap cards (also called
drill records), which are recorded when a service line is tapped into the water main and connected
to an individual home or building. They are often handwritten index cards that contain the

Example: Scanning tap cards as a starting point

In 2017, the Pittsburgh Water and Sewer Authority (PWSA)
scanned almost 130,000 paper service record folders and
3,000 microfiche records and created an initial database with
the results. PWSA found that many of these records, however,
were inaccurate because of maintenance conducted since
they were initially installed (Duffy and Pickering, 2021). See
Appendix B for the PWSA case study.

installation date, pipe diameter,
and pipe material. Exhibit 4-4
provides examples of tap cards
specifying lead pipe material.
The LSLR Collaborative (LSLR
Collaborative, 2021)
recommends digitally
categorizing tap cards as one of
the first steps in building an
inventory.
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Exhibit 4-4: Examples of Tap Cards with Lead Listed as Service Line Material
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Bukhari et al. (2020) notes that “using tap cards alone can be challenging since information can be

inconsistent, unreliable, or altogether absent.
For example, there may be situations where a | Example: Meter Installation as an Information
line was repaired or replaced, but the Source

location-specific tap card was never
updated.” Moreover, tap cards may only
contain information on the system-owned

The City of Evanston, lllinois, replaced approximately
one-third of their meters in 2018. They documented
the service material type and inputted the

portion of the service line (Duffy and information into their computerized maintenance
Pickering, 2021). It is important to management system (CMMS) (AWWA, 2021).
supplement tap card information with service

line replacement or repair data; water main
installation, rehabilitation, or replacement records; meter installation records; and other field data
and investigations.

4.4 Inspections and Records of the Distribution System

Historical records of inspections might indicate service line materials. Sources of information
include responses to customer complaints, inspections to locate leaks, or inspections to
investigate meter issues. Cross connection inspections may also provide information on service
line material. Systems may store this information electronically, for example, using a
computerized maintenance management system (CMMS) (Liggett, 2021).

Water systems have opportunities to directly view the service line materials during a variety of
maintenance activities. See Section 3.4 for recommendations for collecting service line material
information during normal operations.
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Key Points to Remember

LCRR Requirements

#—~ Water systems must use any information on lead and galvanized iron or steel that it has
identified pursuant to 40 CFR §141.42(d); review the records explicitly identified in the
LCRR; as well as use any additional resource, information, or identification method
required by the state to develop the initial inventory (§141.84(a)(3)).

Recommendations (Not Required under the LCRR)

s~ Water systems should document the records they reviewed as a best practice and include
the source of material classification in their inventory.

#—~ \Water systems should continue to gather information on service line materials after they
have been classified and assess the accuracy of historical records.

#—~ |f systems find certain historical records to be unreliable, they should consider
reclassifying service line materials that rely solely on those records as “unknown” until
additional information can be gathered.

#— Water systems should incorporate previous reviews (as required by the LCRR and other
reviews done to comply with LCR or other proactive activities) into their initial inventory
and document the date and scope of the reviews. Records already reviewed for service
line material information do not need to be reviewed again.

#—~ Tap cards are often handwritten index cards that contain the installation date, pipe
diameter, and pipe material. The LSLR Collaborative recommends digitizing tap cards as
one of the first steps in building an inventory.
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Chapter 5: Service Line Investigation Methods

This chapter provides a description of the service line investigation methods that water systems
have used to verify historical records and gather information when service line material is
unknown. These methods are not required under the Lead and Copper Rule Revisions (LCRR), but
rather provide examples for systems to consider. The methods included here are:

e Visual inspection of service line material (Section 5.1)
e Water quality sampling (Section 5.2)

e Excavation (Section 5.3)

e Predictive modeling (Section 5.5)

e Emerging methods (Section 5.6)
Section 5.4 provides a comparison of methods from the literature.

Some of these methods require state approval before use for service line classification, such as
water quality sampling, predictive modeling, and emerging methods. Water systems should
consider the method(s) that are best suited to their particular distribution system and community,
considering state approval, cost, labor skill requirements, disruption to consumers, overall time,
and accuracy. Water systems should be aware of identification methods provided or required by
their state under the LCRR (40 CFR §141.84(a)(3)(iv)). If a water system chooses an investigation
method not specified by the state under 40 CFR §141.84(a)(3)(iv), state approval is required (40
CFR §141.84(a)(3)). States may want to consider identifying approved methods that can be used
by any system in their state to classify service lines. States could approve different methods for
classifying lead, galvanized requiring replacement (GRR), and non-lead. This chapter provides
states with information they can use to make their approval decisions. Note that service line
investigation methods are evolving; states may wish to revisit approval decisions in the future
based on new research or other information.

As noted previously in this guidance, EPA recommends that systems consider including the
sources of the material classification (e.g., excavation or visual inspection by customer) in their
inventory. In some cases, systems may replace lead service lines (LSLs) when they find them in the
field during investigations. EPA recommends systems document where there was an LSL, as
recording lead service line replacement (LSLR) activities may be useful for systems to track and
demonstrate the LSLR rate achieved.

5.1 Visual Inspection of Service Line Material

The material composition of a service line can be identified through visual inspection. Exhibit 5-1
provides a comparison of common service line materials:

e Plasticis a smooth pipe of various colors (e.g., white, blue, black, and green).
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e Leadis a soft metal that is a dull, silver-gray color. It is easily scratched with a coin or key,
and the scratched areas will be shiny. It is non-magnetic, meaning a magnet will not stick
to it. Lead pipe is commonly attached to other pipe with a “wiped” joint.

e Copper is the color of a penny.

e Galvanized is a dull, silver-gray color that is difficult to scratch. It is magnetic, meaning a

magnet will stick to it.

Exhibit 5-1: Examples of Commonly Found Pipe Materials

Plastic Scratched Lead Copper Galvanized Steel & valve

Source: https://www.epa.gov/ground-water-and-drinking-water/protect-your-tap-quick-check-
lead-0.

Lead can also be distinguished from other materials by a “wiped” joint, which is a rounded ball of
lead that connects the lead pipe to other materials. See Exhibit 5-2 for a picture of a wipe joint on

an LSL.
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Exhibit 5-2: Example of Wiped Lead Joint

Source: https://www.skokie.org/766/Lead-Water-Line-Information

The remainder of this section describes service line materials identification approaches through
visual inspection without excavation. See Section 5.3 for a description of excavation techniques.

5.1.1 Visual Inspection of Service Line by Customers

Many utilities have enlisted the public’s help to identify the material of the customer-owned
portion of the service line. The service line may be visible where it comes into the building, such as
in the basement where it connects to the water meter and/or premise plumbing. Exhibit 5-3
shows the possible location of the visible portion of the line connected to the water meter. Note
that incoming service lines may have different configurations, which can make it difficult for
customers to locate the service line entering the home. DC Water has created a video to assist
customers, advising them to locate the meter pit in the yard to estimate where the service line
enters the building.*® Systems may wish to provide guidance on typical configurations to assist
customers in finding their water service lines.

15 https://www.dcwater.com/do-you-have-lead-pipes-let-us-help-you-find-out.
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Exhibit 5-3: Example of Location of Exposed Service Line in Basement

Lead is dull, very soft, and will turn a shiny

silver color when scratched. \
To

HOME

—_—

FROM

STREET
WATER METER u

Magnets will ONLY stick to steel.
They will NOT stick to lead or copper.

Source: Philadelphia Water System. https://water.phila.gov/pool/files/how-to-check-your-service-line-for-lead.pdf.
Accessed December 20, 2021. Right edge of image represents basement wall in contact with soil.

After locating the service line, the customer can visually inspect the pipe. A common approach to
determine pipe material is a scratch and magnet test. If the pipe is a silver metallic color, the
customer can carefully scratch the pipe with a key or coin. It is important to not use a sharp object
that could puncture the pipe. If the pipe is soft, scratches easily, and reveals a shiny silver color,
the pipe is likely lead. The customer can use a magnet to confirm the material since magnets will
only react to steel and will not stick to lead (Hensley et al., 2021). Customers can also look for a
wiped joint as shown in Exhibit 5-2 that can be an indicator of an LSL. Systems may want to
suggest that customers wear gloves when performing a scratch test and cleaning up debris.

In addition to the scratch and magnet test, lead paint test kits can be used to test the pipe for lead
(Hensley et al., 2021; LSLR Collaborative, 2021). Surface swab kits approved by EPA for lead paint
will change color after coming in contact with a lead surface. A list of approved test kits are
available on EPA’s website (https://www.epa.gov/lead/lead-test-kits). Care should be taken in
interpreting results because the kits can react to lead paint if the pipe is painted.
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EPA developed the online step-by-step guide “Protect Your
Tap: A Quick Check for Lead” ¢ to help people identify LSLs in
their homes. It also provides tips on actions to reduce lead
exposure in drinking water, information on certified
laboratories for water testing, and other resources. The guide
is for everyone, and EPA has provided Protect Your Tap
outreach toolkits for community groups, government and
health organizations, and water utilities. The guide is also
available in Spanish. To access this information and the online
guide, refer to EPA’s website at https://www.epa.gov/ground-

water-and-drinking-water/protect-your-tap-quick-check-lead.

Examples of instructions for identifying service line materials
prepared by the Philadelphia Water Department; Rockford,
Illinois; and Newark, New Jersey, are provided in Appendix C.
The independent, non-profit media organization National
Public Radio (NPR) has also developed an interactive tool
available on their website!” that instructs customers on how
to determine if their service line is lead. Other innovative
examples of systems that enlist the customer to self-identify
their portion of the service line include:

S

PROTECT YOUR TAP

a quick check for lead

Use this online guide to help you
identify lead pipes and reduce lead
exposure in drinking water.

www.epa.gov/protectyourtap

Testing your home's drinking water is the
only way to know if lead is present.

If you want more information about
testing your water for lead:

www.epa.gov/safewater

S EPA L et

e Greater Cincinnati Water Works (GCWW), Ohio, provides instructions for the scratch
test on their website'8, along with a fillable form asking for name, email, return phone
number, and property address. Customers can select copper, lead, or other from a
dropdown menu to specify their service line material. The website asks users to “please

upload a picture of your meter setting that we can use to help identify the pipe materia

IH

e The City of Grand Rapids, Michigan, has used free video conferencing software to guide
homeowners through the verification process. This approach worked especially well
during the COVID pandemic, when customers were reluctant to let others into their
homes and could be replicated for harder-to-reach customers who are more comfortable
with a video call than letting system personnel enter their homes (USEPA, 2021e).

e Madison, Wisconsin, distributed customer surveys to residents in 2000, asking them to
perform scratch tests on their exposed portion of service lines in their homes (Bukhari et
al., 2020). During that time, the City of Madison held meetings to teach customers how
to perform scratch tests. Madison Water Utility still provides instructions on how to

16 https://www.epa.gov/ground-water-and-drinking-water/protect-your-tap-quick-check-

lead#:~:text=Protect%20Your%20Tap%200utreach%20Toolkits%20%20%20,Article%20%28Utilities%29%20%28docx%

29%20%206%20more%20rows%20. Accessed December 17, 2021.

17 https://apps.npr.org/find-lead-pipes-in-your-home/. Accessed December 15, 2021.
18 https://la.mygcww.org/do-i-have-a-lead-service-line/. Accessed December 8, 2021.
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perform scratch tests on their website'?, along with a number and email to contact if an
LSL is discovered.

Water systems can also use community surveys to enlist residences to self-identify service line
material (see above for Madison, Wisconsin). Outreach and education can improve the quality of
the survey results (Hensley et al., 2021). Systems can also offer financial assistance for customer-
side LSLR as an incentive to inspect their service line. The Association of State Drinking Water
Administrators (ASDWA) (2022) recommends that systems consider providing incentives for
service line identification such as credits on water bills or gift cards.

EPA recommends that systems ask customers to submit a photograph of their service line
entering the home to the utility to increase confidence in the customer’s response and additional
visual verification by the water system. Hensley et al. (2021) notes that even with outreach and
education, service line material information from residents may be inaccurate and a water
system’s confidence could be increased with an additional verification step (such as reviewing a
customer-submitted photograph of the service line) by the water system staff, a licensed plumber,
or other trained personnel. Note that the system’s data management structure may need to be
revised in order to accept and organize uploaded photos. Partnerships with plumbers and other
third parties, such as building inspectors, can facilitate visual inspection and service material
identification (see Section 3.5 for recommendations on establishing partnerships).

Note that some water systems elicit customer assistance by requesting access to the customer’s
home for verification rather than asking the customer to perform visual inspection themselves.
For example, the City of Menasha Utilities Electric & Water in Wisconsin sends postcards to
residents where the customer-owned portion of the service line material has not been verified.
The postcard includes water system contact information to schedule a free service line material
inspection by the water system. Those accepting the system’s offer receive follow-up information
on what the customer can expect during the inspection process, and reminders (see Appendix C
for a copy of the postcard and water service inspection information). Inspection by the system or
other trained personnel, or asking the customer to submit a photo along with their identification,
can increase the degree of confidence the system has in the service line’s material classification.
Water systems could also determine if existing ordinances already give them access rights to the
inside of the home for inspections and/or maintenance, including inspection of the service line
material.

19 https://www.cityofmadison.com/water/water-quality/lead-service-replacement-program/lead-in-water-what-you-
should-know. Accessed December 20, 2021.
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5.1.2 CCTV Inspection by the Water System

This section describes visual inspection using closed-circuit television (CCTV). Note that visual
inspection by the water system during normal operations is discussed in Section 3.4.

CCTV has been used widely by the wastewater industry to inspect the interior of gravity sewer
lines. Recently, probe or insertion style CCTV cameras have been used by water utilities to visually
inspect service line material. CCTV inspections usually fall into one of two categories: 1) inspection
of the interior of the service pipe of the service line or 2) inspection of the exterior (Bukhari et al.,
2020).

External CCTV Inspection

External inspections involve inserting the CCTV camera into the curb box to view the outside of
the pipe on either side of the shutoff valve. As previously shown in Exhibit 2-2, a curb stop could
be flanked with the system-owned portion and customer-owned portion on either side. Bukhari et
al. (2020) notes the following about curb box configurations:

“There are a variety of curb box styles on the market, but in cold climates, they usually consist
of a telescoping pipe that extends vertically from the ground surface down to the shut-off
valve, which is typically situated 3 to 5 feet below grade. In warmer climates, curb stop boxes
may be larger plastic or fiberglass enclosures buried at shallower depths. The bottom of the
curb box is frequently arched, so the service line passes through the arch without the valve
box resting on the line itself.”

Exhibit 5-4 shows an example schematic of a curb or stop box with a telescoping pipe from Des
Moines Water Works.
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Exhibit 5-4: Example Stop Box Schematic from Des Moines Water Works, lowa

Ground_ _

Level
Rod [
© Stop Box
Valve
¢ S

Source: Des Moines Water Works, 1A (https://www.dmww.com/water service/service lines/index.php).
Accessed December 20, 2021.

A small diameter CCTV camera can be inserted into the curb box to visually inspect the exterior of
the service line connected at each side of the valve. A bulb-shaped “wiped joint” connection to
the curb stop indicates an LSL. It is often necessary to first vacuum soil and debris out of the curb
box before inspection (Bukhari et al., 2020). Exhibit 5-5 shows a picture of a lead pipe that was
excavated and previously connected to a curb stop (LSLR Collaborative, 2021). Exhibit 5-6 shows
example pictures from CCTV inspection in Pittsburgh, Pennsylvania, showing an LSL, a non-LSL,
and a service line that is not identifiable. Water systems using this method should use it first on
known LSLs and other service lines of known materials to determine the visual elements that
allow them to differentiate among the pipe materials.
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Exhibit 5-5: Lead Pipe at a Curb Stop

Source: LSLR Collaborative, 2021 from Philadelphia Water Department, PA

Exhibit 5-6: Examples CCTV Camera Pictures for LSL, non-LSL, and Unable to Determine

Lead Service Line MNon-Lead Service Line Unable to Determine
Pittsburgh, PA (Bolenbaugh 2018 AWWA ACE)

Source: Baribeau, 2021

In 2018, the Pittsburgh Water and Sewer Authority (PWSA), Pennsylvania, implemented a curb
box inspection program and inspected approximately 45,000 locations. They found that there
were no usable data for approximately 75 percent of the locations for the following reasons (Duffy
and Pickering, 2021):

e Problems with locating the curb box,
e Aninability to access the curb box because the box was damaged or misaligned,
e Degradation of the line, and/or

e Lack of clarity of the photograph.

Results were very accurate when an LSL was identified (PWSA confirmed 97 percent of LSLs
identified through curb box inspections via excavation). However, lead was found at
approximately 35 percent of locations where the curb box inspection indicated a non-LSL. Duffy
and Pickering (2021) explain that, in some locations, this happened because the curb box and a
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small portion of the service line were replaced but the remainder of the service line was still lead
(see PWSA case study in Appendix B for more information). For these reasons, PWSA no longer
uses curb box inspections “to verify the presence of non-lead” (Bolenbaugh, 2022, personal
communication). EPA recommends that water systems using this method consider conducting a
pilot study at a subset of sites to determine its accuracy, possibly supplementing determinations
of non-LSLs with additional evidence prior to expanding its use to the entire distribution system.

Internal CCTV Inspection

Some water systems have used high-resolution cameras equipped with a flexible, fiber optic scope
and a light source to inspect the service line material from inside the pipe (Bukhari et al., 2020).
Tucson Water, Arizona, and Green Bay, Wisconsin, used internal CCTV inspections after shutting
off water service and disconnecting the water meter located inside the curb box. A benefit of this
technology is that a greater length of the service line can be visually inspected. However, the
drawbacks are that the method is ineffective when the line is coated with corrosion scale and the
method itself can cause disturbance to the pipe (Bukhari et al., 2020; Hensley et al., 2021).
Hensley et al. (2021) recommend measures be taken to reduce scale disturbances and lead
release when using this method. For example, the LSLR Collaborative has guidance on alerting
customers to potential disturbances of LSLs.?° The LSLR Collaborative also has guidance on actions
customers can take to reduce lead exposure after a replacement or disturbance.?! Systems could
also consider immediately replacing service lines identified as LSLs where possible.

5.2 Water Quality Sampling

Water quality sampling protocols have been used by water systems to detect the presence of LSLs.
Three sampling protocols are described in Hensley et al. (2021), each with varying degrees of cost,
complexity, accuracy, and customer cooperation required:

e Targeted service line sampling involves flushing out the volume of water in the premise
plumbing and collecting and analyzing a sample from the service line. The volume of
water from the tap to the service line can be estimated based on pipe diameters and
lengths. Cartier et al., 2012 (as cited in Hensley et al., 2021) found that based on typical
premise plumbing volumes in Montreal, Quebec, a lead concentration threshold of 3
micrograms per liter (ug/L) in the second liter after 15 minutes of stagnation was
indicative of an LSL.

e Flushed sampling involves collecting a sample from the customer’s tap after a set
flushing time. For example, flushing for five minutes could result in a sufficient difference
in lead levels to distinguish LSL sites from non-LSL sites (Cartier et al., 2012; Deshommes
et al., 2016). This method is simple and can be done as an initial screening.

20 https://www.lIslr-collaborative.org/disturbing-lead-service-lines.html.
21 https://www.lsIr-collaborative.org/techniques-to-control-lead-exposure-from-Isl-replacement.html.
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e Sequential sampling uses series of consecutive samples (typically 500 mL to 1 L) collected
from an interior tap after a stagnation period (typically 6 hours or more). The number of
samples needed depends on the length and diameter of the plumbing from the tap
through the length of the premise plumbing and service line, but it is commonly between
8 and 15 liters (Hensley et al., 2021). See Exhibit 5-7 for an example of sequential
sampling. Although sequential sampling can be a sensitive tool for identifying LSLs, it is
relatively invasive to the resident and more complex than other water quality sampling
methods (Schock et al., 2021; Hensley et al., 2021).

Exhibit 5-7: Example of Sequential Sampling

First draw of water

Water within the
premise plumbing

Water in the service line

Source: University of Michigan Lead and Copper project FAQ (myumi.ch/JgG1g)

Note: The number of bottles for each part of the plumbing system and service line is site-specific.

It is important to note that water quality sampling is a more appropriate screen for the presence
of LSLs since low and non-detect lead levels may not reliably detect the absence of LSLs (Hensley
et al., 2021). The key to using water quality sampling for identifying LSLs is establishing a
community-specific threshold above an indicator for the possible presence of an LSL. Examples of
water systems using water sampling protocols and thresholds to screen for LSLs include:

e Denver Water (Denver, CO), which uses pH adjustment for corrosion control, uses a
subset of three samples to assess if a location has an LSL: a first draw, a second draw
after a 30-second flush, and a third draw after another 30-second flush. If the average
lead concentration is 5 pug/L or greater, they consider it an LSL (Denver Water, 2019, cited
in Hensley et al., 2021).
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e DC Water (Washington, DC), which uses orthophosphate for corrosion control, conducts
sequential sampling and uses a screening value of 5 pg total lead mass in ten 1-liter
sequential samples (Schmelling, 2019, cited in Hensley et al., 2021; Bukhari et al., 2020).

e Three Canadian utilities (Montreal, Quebec; Guelph, Ontario; and Ottawa, Ontario) use
either targeted service line sampling or flushed sampling protocols and thresholds of 1 to
5 ug/L to screen for LSLs (Schock et al., 2021).

A study by Schock et al. (2021) investigated the reliability of using the flushed sampling protocol
and the sequential sampling protocol at two communities with varying levels of corrosion control.
They were able to establish community-specific threshold levels to identify LSL sites based on the
maximum flushed sample lead concentration and the weighted average sequential profile lead
concentration. The authors recommend a four-step sampling approach for identifying LSLs as
follows:

(1) Establish baseline threshold lead concentrations for fully flushed and sequential samples
from homes that have never had LSLs.

(2) Collect fully flushed and sequential samples from homes with LSLs.

(3) Collect fully flushed samples from homes with unknown service line materials suspected
to be lead (i.e., unknown, likely lead).

(4) Collect sequential samples from the same homes in step 3 if fully flushed samples do not
clearly indicate the presence of an LSL.

Researchers found this combination of sampling to be robust in predicting the presence of LSLs
under different corrosion control and household plumbing scenarios (Schock et al., 2021).

5.3 Excavation

If a service line is not accessible for visual inspection, the water system may need to excavate soil,
and potentially remove portions of the road, sidewalk, or other obstacles to determine service line
materials. Excavation methods require different levels of disturbance, time investment, and cost
as well as coordination with the property owner. This section discusses two approaches:
mechanical excavation and vacuum excavation, which are described in Sections 5.3.1 and 5.3.2,
respectively.
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5.3.1 Mechanical Excavation

Mechanical excavation involves using a backhoe or
other mechanical excavator to dig a “pothole” or test
pit to expose the service line (Hensley et al. 2021).
This is typically done at the curb box or shutoff valve.
A full trench can also be dug, exposing the entire
length of the service line. Digging a full trench can
have a higher accuracy than methods that only expose
sections of the service line because it typically exposes
a longer length of the service line, up to 10 feet in
some situations (Weaver, 2018). However, it is labor-
and time-intensive, and it is more likely to result in
disturbance or damage to the yard, service lines, and
nearby infrastructure (Katerndahl & Bizal, 2003; Lewis
et al., 2017 (as cited in Hensley et al., 2021)).
Disturbances to LSLs can cause elevated lead levels in
drinking water (Del Toral et al., 2013). If an LSL is
found during trench excavation which unearths the
entire service line, EPA recommends replacing it right away given the efficiency gained by
conducting an LSLR under such circumstances. If an LSL or GRR is disturbed during the excavation,
EPA recommends alerting the customer that such disturbance can potentially cause temporarily
elevated lead levels in drinking water and providing them with information about how to reduce
lead levels, such as flushing.

Example of a Mechanical Excavation
Source: Duffy and Pickering, 2021

This risk may be mitigated by using a handheld shovel in combination with machinery for delicate
work. Further, this method of identification can be costly for utilities and residents as some non-
LSLs may be dug up and reburied and the site restored (e.g., paving and landscape restoration).
See the PWSA case study in Appendix B.
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5.3.2 Vacuum Excavation

Vacuum excavation?? involves using a
water jet or compressed air to loosen soil,
which is vacuumed up resulting in a small
hole to access the service line. This
method is faster, less intrusive, less likely
to disrupt or damage the service line or
other buried utilities, and cheaper than
mechanical excavation (Abernethy et al.,
2018; Feick, 2018; Kuhl, 2018; Oswald,
2018; Zahra, 2019, as cited in Hensley et
al., 2021; Bukhari et al., 2020).

Example of Vacuum Excavation.
Source: Hensley et al., 2021

Excavation can be done at the curb box
to access sections of the customer-owned and system-owned portions of the service line and
might be within the water system’s authority to conduct without customer approval, though EPA
encourages prior notification to the resident. However, due to the size of the inspection hole,
there is a risk of missing an LSL segment in a service line, such as when a service line is partially
replaced (Kuhl, 2018, as cited in Hensley et al., 2019; Bukhari et al., 2020). This can be mitigated
by conducting vacuum excavation at multiple points along the service line or by combining
vacuum excavation with another identification method, such as visual inspection where the
service line enters a building. If an LSL or GRR is disturbed during the excavation, EPA recommends
alerting the customer that such disturbance can potentially cause temporarily elevated lead levels
in drinking water and providing them with information about how to reduce lead levels, such as
flushing.

5.4 Pros and Cons of Field Investigation Methods (Hensley et al., 2021)

Hensley et al. (2021) provides a comparison table of service line investigation methods that is
shown as Exhibit 5-8 and includes visual observation, water quality sampling, and excavation
methods. This table can be used by systems to help select service line identification methods that
are best suited to their particular distribution system and community. Note that the first row is
community records review, which are required under the LCRR.

22 This technique is also referred to as “hydro-excavation” when water is used instead of air (Bukhari et al., 2020).
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Rankings for each service line investigation method are based on cost, skill (labor and technical
interpretation), disruption to the customer (water service interruption, property damage, and
involvement), disturbance (service line and traffic flow), overall time, and accuracy.

Exhibit 5-8 was developed using feedback from three anonymous water utilities and is included as
a guide. Experiences of other utilities may differ. Thus, the effectiveness of the approaches should
be validated by the water system.
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Exhibit 5-8: Comparison of Service Line Identification Techniques (Hensley et al., 2021)

Utility cost Disturbance Impact on resident Utility skills required Owerall
Resident
Water involvement
Onsite Pre-/ Service Traffic service Property (includes pre- Technical
LSL ID method Financial time  post-time line flow  disruption damage [post-time) interpretation Labor Time Accuracy
Community records review LorM MNa Mo H Mone  MNone  None Noneg Mong Lo M Mone M LioH
(if digitized) (L if digitized)
Basic/visual observations L L LioM MNone  None  MNone None L L L L MwH
(on private side)

Water quality sampling—~fushed L L Mo H Mone  None  MNone MNone L M L M LtoM
Water quality sampling—sequential M L MioH Mone  Nome M MNone MuwH M LioM M LioH
Water quality sampling—targeted L L Mo H Mone  None M None MuwH M LioM M M
Excavation—mechanical H H M H H MwH H H L LtoM H H H
Excavation—vacuum M o H LioM MioH M LioM MiwoH MwH L M MiwoH M MwH

Source: Table 2: Relative pros and cons of lead service line identification methods using a ranking system of H: high, M: medium, and L: low (Hensley
et al., 2021).

Note: This table does not include CCTV investigations in the evaluation of the basic/visual observation method.
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5.5 Predictive Modeling

Predictive models look for patterns in a dataset to develop rules or algorithms. Geostatistical
models use attributes from known locations to make inferences about areas of unknown
condition. Examples of model inputs may include water system or community data, such as the
distribution of known materials, along with other factors, such as building age and location. These
models are typically built using an initial dataset and can be continually “trained” or improved as
more data are added (Muylwyk, 2020).

Geostatistical models have been used by water systems to estimate the probability that a service
line is lead, prioritizing areas for service line investigations and expediting LSLR (Abernathy et al.,
2018; Muylwyk, 2020; Bukhari et al., 2020; Hensley et al., 2021). These models can be enhanced
by incorporating machine learning algorithms in which the model improves itself as new data are
added. Information on sensitive subpopulations and socioeconomic factors can be added as layers
to enhance planning and prioritization of LSLR (Muylwyk, 2020).

The literature provides successful examples of geostatistical and machine learning modeling in
Flint, Michigan, and Denver, Colorado (Abernathy et al., 2018; Muylwyk 2020; Walker 2020).
Detroit, Michigan, is also using these models to inform their service line investigation and LSLR
programs.2® A key factor in the success of predictive modeling is the use of representative data.
Using a representative set of known data on service line material is important in maximizing
accuracy and reliability and minimizing bias.

For more information and examples of how predictive modeling has been used in Flint, Michigan,
and Denver, Colorado, systems and states can refer to the 2020 ASDWA webinar, “Predictive Tools
for Lead Service Line Inventories” ( ASDWA, 2020).

5.6 Emerging Methods

Service line material identification technology is the subject of ongoing research. A review of
emerging methods is provided in Hensley et al. (2021) and Bukhari et al. (2020). A central theme
of these techniques is identifying creative ways to isolate the service line material and location
based on physical signatures of the pipe, largely by assessing how service line materials respond to
stimuli such as electrical or wave energy and pairing that information with documented
characteristics of potential service lines in the evaluation area. Many of these emerging methods
apply the basic tenets of subsurface material identification from a different discipline. In many
cases, general information about service line materials in the area is required to inform data
collected in the field. For example, ground-penetrating radar (GPR) can accurately detect service
line location and diameter; however, it lacks the ability to discern service line material. Local
knowledge of lead pipe diameter versus diameters of other pipe materials allows GPR to

23 Detroit will use predictive modeling to find its 80,000 lead service lines (detroithews.com)._
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potentially function as a service line inventory technique by linking the detected diameter of the
pipe with the corresponding service line material for that diameter (Deb et al., 1995; Bukhari et
al., 2020). Other examples of emerging technologies include electrical resistance testing and stress
wave propagation.

Application of these emerging technologies can be limited by signal interferences, caused by the
presence of other pipe materials and subsurface environments, and the development of signal
processing algorithms. Hensley et al. (2021) notes that emerging methods have “technical basis
but limited research or field implementation to demonstrate their effectiveness.”

Key Points to Remember

LCRR Requirements

#—= Water systems should be aware of identification methods provided or required by their
state under the LCRR (40 CFR §141.84(a)(3)(iv)).

Recommendations (Not Required under the LCRR)

#—= Service line investigation methods can be used to verify historical records and gather
information when service line material is unknown.

#—= |nvestigative methods include visual observation, water quality sampling, and excavation.

#—= Many systems have enlisted the public’s help in visually identifying service line material
where the service line enters the building.

¢~ Water quality sampling has been used to identify the presence of LSLs. There are several
approaches in the literature — including to establish a system-specific threshold above
which may indicate the presence of an LSL.

&= Some water systems have found water quality sampling and CCTV to be reliable in
positively identifying LSLs but not in confirming the absence of LSLs.

#—= Mechanical and vacuum excavation can be used to visually inspect service line material.
Mechanical inspection can be more accurate than vacuum excavation if it exposes a larger
length of service line but is often more expensive and likely to disturb or damage service
lines and nearby infrastructure.

¢~ Predictive models have been used to estimate the probability that a service line is lead,
prioritize areas for service line investigations, and to expedite LSLR.

#—= Water systems should select the method(s) that are best suited to their particular
distribution system and community, considering cost, labor skill requirements, disruption
to homeowners, overall time, and accuracy.
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Chapter 6: Developing and Updating the Inventory

This chapter provides guidance on preparing the initial inventory under the Lead and Copper Rule
Revisions (LCRR) and improving it over time. This section is organized as follows:

e Section 6.1 provides requirements and recommendations for developing the initial
inventory.

e Section 6.2 provides recommendations for prioritizing service line investigations.

e Section 6.3 includes requirements and recommendations specific to systems with only
non-lead service lines.

e Section 6.4 includes guidelines for submitting the initial inventory to the state.

e Section 6.5 presents requirements for notifying customer of known or potential lead
sources in their service lines.

e Section 6.6 provides requirements and guidance for updating the inventory.

e Section 6.7 provides recommendations for state review of the initial inventory.

6.1 Developing the Initial Inventory

6.1.1 Required under the LCRR

Systems should review Chapters 1 through 4 for a complete listing of initial inventory
requirements under the LCRR. Key requirements systems should keep in mind as they prepare an
initial inventory include:

e The initial inventory must include all service lines regardless of ownership (40 CFR
§141.84(a)(2)).

e The initial service line inventory must use historical records as described in Chapter 4 (40
CFR §141.84(a)(3)(i)-(iii)), information gathered during normal operations as described in
Section 3.4, and any resource, information, or identification method provided by or
required by the state (40 CFR §141.84(a)(3)(iv) and (a)(5)).

e Non-lead must be determined not to be lead or galvanized requiring replacement (GRR)
through an evidence-based record, method, or technique (40 CFR §141.84(a)(4)(iii)).

e [f the water system is unable to demonstrate that the galvanized service line was never
downstream of a lead service line (LSL), it must presume there was an upstream LSL and
classify it as GRR (40 CFR §141.84(a)(4)(ii)).
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6.1.2 Recommendations (Not Required under the LCRR)

EPA recommends that systems create an initial inventory that is as thorough as possible. Doing so
would minimize the number of unknowns and benefit water systems and customers by:

Potentially reducing the number of field investigations conducted by water systems to
identify unknowns.

Providing service line material information more quickly to customers, thereby allowing
them to take steps to minimize their lead exposure, including replacing their LSLs and
GRR.

Facilitating access to the current funding available for lead service line replacement
(LSLR) activities, allowing for systems to demonstrate the need and scope of LSLR
projects.

EPA recommends that systems track the sources of the material
classification (e.g., specific historical record, visual inspection,
records and inspection) in their inventory.

EPA recommends that systems check their inventory for completeness by comparing the total
number of service lines to the number of service connections in their system. Additional
recommendations for reviewing historical records, demonstrating that a galvanized pipe is not
GRR, and conducting service line investigations are discussed below.

Approaches to Historical Records Review

When starting their review of historical records, systems may want to refer to an approach from
the literature. Remember that no matter the approach, systems must review all historical records
as listed in the LCRR and laid out in detail in Chapter 4. Example approaches include:

Initial Screening Process (Liggett et al., 2022): Exhibit 6-1 shows a possible approach
from Liggett (2021) to screen service lines using historical records. The starting dataset at
the top of the diagram represents all service lines. Non-lead service lines can be screened
out based on lead ban and construction records (i.e., service lines constructed after the
1986 Safe Drinking Water Act lead ban became effective are unlikely to have an LSL).
That dataset is then further reduced by screening out non-lead lines based on size, such
as a maximum diameter of lead pipe that was manufactured or installed. The dataset in
black represents the remaining number of service lines that could potentially be lead or
GRR. See Chapter 4 for information and guidance on reviewing these types of historical
records. EPA recommends that systems track pipe diameter and installation date in their
inventories and document the municipal and plumbing codes and construction records
used to make determinations under this approach.
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Exhibit 6-1: Service Material Screening Process Based on Records

Starting Dataset

Local lead ban,
building type, year
premise built

Pipe
Diameter
-set

Source: Liggett, 2021 (April 2021 webinar slides)

e Asking Key Questions (LSLR Collaborative, 2022): The Lead Service Line Replacement
(LSLR) Collaborative provides a flowchart with key questions on their website titled,
“Preparing an Inventory: Where Do We Start?” The flowchart is included here as Exhibit
6-2. It outlines key questions to ask when starting the process of preparing an initial
inventory and points the reader to available sources. Liggett et al. (2022) notes that
several of the water systems interviewed for case studies found this resource to be a
beneficial starting point. Similar to the initial screening approach above, EPA
recommends that systems document the municipal and plumbing codes and construction
records used to make their determinations under this approach.
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Exhibit 6-2: LSLR Collaborative Flow Chart

Was your community built after Lo
your state implemented the Safe | — m TG:H are not a
Drinking Water Act Lead Ban?* | 7&S Sod b
l No
Did your community stop y |
installing lead service lines s
sooner? Focus activities on properties
constructed prior to date
l No installation stopped.
|
Is there a record of where lead
service lines were installed? Yes |
Focus activities on properties

™

Are tax records available to
determine the date when
houses were built?

| no

Improve inventory based on
active investigation and
information from field activities.

constructed with record of lead
service lines installation.

F 3

Yes l

Focus activities on properties
constructed in relevant time
period.

&

Throughout process, focus activities where service lines less than
2 inches in diameter were installed.

*The federal Lead Ban was effective June 19, 1986, but individual states
may not have implemented state-specific regulations for 1 — 2 years.

Source: LSLR Collaborative website: Preparing an Inventory: Where do we Start? - LSLR

Collaborative (Islr-collaborative.org). Accessed April 25, 2022.

e Weight-of-Evidence Approach: DC Water uses a weight-of-evidence approach to
evaluate multiple historical records and field information to classify service line materials
(Schmelling, 2021). A weight-of-evidence approach involves compiling all data indicating
an individual service line’s material composition and assessing the system’s confidence in
each record and investigative technique in order to classify a service line’s material for
the inventory. Corroboration of historical records by another method makes a strong
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case for any service line classification. However, some water systems have reported
finding conflicting records. EPA recommends using a conservative approach whereby
service lines with unresolved conflicts in records and field information are assigned as
unknown (or lead, where one or more data sources indicate that lead is present) until
they can be resolved.

Demonstrating a Galvanized Service Line is Non-lead

Under the initial inventory requirements of the LCRR, if a system can demonstrate with an
evidence-based record that a galvanized service line was never downstream of an LSL, it may be
considered non-lead for inventory classification. Some examples of evidence to support a
demonstration that a service line is not a GRR could include:

e An original tap card from installation showing the material is not lead.

e The date lead was banned or not used. Service lines installed after that date would be
non-lead.

e Construction practices showing uniform pipe material was installed (e.g., galvanized steel
was used for the entire service line).

e Any other record showing lead was not used at a particular site.
See Chapter 4 for information on historical records related to those described here.

Conducting Service Line Investigations

Although water systems are not required to conduct on-site investigation of service lines under
the LCRR for the initial inventory, if on-site investigations are performed and documented, they
would be a required source of information for the inventory because they would be a water
system record and a record of an inspection. In addition, they can be useful for verifying existing
records and reducing the number of unknowns. Water systems should review the information in
Chapter 5 to assist in identifying appropriate additional investigation methods for their situation.
The literature suggests that multiple records and investigation techniques can increase confidence
in a service line’s material classification (Abernethy et al., 2018; Feick, 2018; Kuhl, 2018; Oswald,
2018; Zahra, 2019, as cited in Hensley et al., 2021). Water systems should be aware of
identification methods provided or required by their state under the LCRR (40 CFR
§141.84(a)(3)(iv)). For example, see Appendix E for the State of Michigan’s requirements.
Remember that if a water system chooses an investigation method not specified by the state
under 40 CFR §141.84(a)(3)(iv), state approval is required (40 CFR §141.84(a)(3)).

Section 6.2 identifies possible approaches that water systems could consider for prioritizing
locations for on-site investigations. Note that the Association of State Drinking Water
Administrators (ASDWA) recommends that systems develop their own specific process of
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identifying unknowns and improving the inventory through service line investigations (ASDWA,
2022).

EPA expects initial inventories to have varying percentages of unknowns, depending on the
condition of existing records and prior inventory development. EPA discourages systems from
submitting inventories to states with all unknowns. EPA notes that as part of the LCRR initial
inventory requirements, systems must identify and track service line materials as they are
encountered during normal operations, such as when performing maintenance activities (40 CFR
§141.84(a)(5)). EPA recommends that water systems also begin engaging customers and
conducting proactive, on-site investigations before the compliance date.

Systems should continue to gather information on service line materials after service lines have
been designated non-lead and assess the accuracy of records and investigative techniques in
accordance with the continuous improvement framework recommended in Chapter 3. If water
systems later find a certain information source to be unreliable, they should consider reclassifying
service line materials that rely solely on that method as unknown until additional information is
gathered. Remember, water systems must update their inventory as better information becomes
available (40 CFR §141.84(a)(6)).

6.2 Prioritizing Field Investigations

EPA recommends that systems conduct on-site investigations to reduce the number of unknowns in
the system as quickly as possible. The extent of proactive service line investigations should be based
on the following:

e The completeness of historical records (e.g., how many of the total service lines are
included, and how much of the distribution service area is covered)

e Confidence in the accuracy of historical records (e.g., based on cross-checking with other
records and field investigations)

e The extent the system will already be in the field doing work, such as meter replacement
and LSLR

e Previous service line investigations

e Number of unknowns

There are many ways to prioritize locations for service line investigations. Examples are described
below and are not necessarily listed in order of importance. EPA recommends that systems
consider using multiple prioritization criteria in planning for investigations.

Consider vulnerable or environmental justice populations when targeting areas for
investigations. For example, a water system may want to consider prioritizing investigations at
locations served by unknown service lines where children are present, such as schools or child
care facilities. In some cases, smaller child care facilities operated out of single family residences

Guidance for Developing and Maintaining 6-6 August 2022
a Service Line Inventory



could be more likely to be served by an LSL based on the diameter of the service line. Water
systems could consider prioritizing other factors as well, such as populations that have been
disproportionately exposed to lead from all sources or face additional disparities that may make it
more difficult to cope with the impacts of lead exposure. Systems could also consider income-
based prioritization, conducting investigations at sites serving customers who qualify for reduced
rates. Systems could also consider referencing requirements of external LSLR funding they have
received. For example, if the customer eligibility for LSLR funding is based on income, water
systems could consider prioritizing investigations of unknowns based on the same criteria to
facilitate use of the LSLR funding.

Target areas with the most unknowns. Systems with many unknowns may want to consider
targeting proactive investigations in areas where there are many unknowns to improve efficiency.

Prioritize investigations by the likelihood of finding LSLs. Prioritizing investigations of service lines
that are unknown-likely lead and replacing them if found can lower costs and save time related to
access agreements, traffic control, and field crew mobilization. This approach may also reduce the
costs associated with false negatives (i.e., digging up a suspected lead line and finding that it is
non-lead). This prioritization approach can benefit from predictive modeling by indicating the
probability that a service line is lead. EPA also recommends replacing lead and GRR service lines
when found to expedite LSLR and improve public health.

Prioritize investigation in areas undergoing LSLR. Systems with existing LSLR programs could
prioritize proactive investigations in areas undergoing LSLR projects to save time and cut costs
related to access, traffic, and crew mobilization.

Use field investigations to verify historical records. Systems can use field investigations to verify
the accuracy of historical records. One possible approach is as follows:

(1) Select a random set of addresses where service line material has been assigned based on
historical records.

(2) Use one or more of the investigation methods described in Chapter 5 (e.g., visual
observation, excavation) to identify the service line material for the system- and
customer-owned portions.

(3) Compare field results to historical records.

An example is the approach required by the Michigan Department of Environment, Great Lakes,
and Energy (EGLE). Michigan requires a minimum number of service line investigations with the
goal of reaching a 95 percent confidence level in the accuracy of historical records. See Appendix E
for minimum service line materials verification requirements in the state of Michigan.
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6.3 Requirements and Recommendations for Systems with Only Non-Lead Service Lines
6.3.1 LCRR Requirements

Systems may be able to demonstrate through evidence-based records, methods, or techniques
that all service lines in their system (both system- and customer-owned) are non-lead. Water
systems with only non-lead service lines are subject to the following requirements under the
LCRR:

e Develop an initial inventory that complies with the requirements to use and review
certain information as described in 40 CFR §141.84(a)(3). Submit the initial inventory by
October 16, 2024 (40 CFR §141.90(e)(1), USEPA, 2021d). Remember that all systems,
even those with initial inventories that identify all service connections as non-lead service
lines, are required to create and submit their initial inventory to the state (40 CFR
§141.80(a)(3)).

e Systems whose initial inventory contain only non-lead service lines may provide a written
statement that the system has no LSLs or GRRs and a general description of methods
used to make the determination to meet inventory public accessibility requirements of
the LCRR (40 CFR §141.84(a)(9)).

e Include language in their annual Consumer Confidence Report (CCR) explaining how
customers can access the inventory or provide a statement with the description of
methods used to make the determination (40 CFR §141.153(d)(4)(xi)). Note that this
requirement applies to community water systems (CWSs) only.

e Notify the state within 30 days and prepare an updated inventory on a schedule
established by the state if the system subsequently finds an LSL or GRR service line (40
CFR §141.90(e)(3)(ii)).

6.3.2 Recommendations (Not Required under the LCRR)

Recommended Approaches and Documentation for Demonstrating all Service Lines are Non-
Lead. Water systems can use different approaches to demonstrate that all service lines are non-
lead. Some may be able to use municipal codes and construction dates to show that all service
lines were constructed after lead was banned in the system (i.e., the system never had LSLs).
Others may be able to positively identify non-lead materials (e.g., copper or PVC) for all service
lines through historical records, field investigations, or both. Other water systems may be able to
demonstrate that they have no LSLs or GRRs because they have replaced both the system- and
customer-owned portions everywhere in the system. Water systems can use a combination of
evidence-based records, methods, or techniques; for example, when a portion of their distribution
system was constructed after the lead ban, and the remainder is verified as non-lead based on
historical records and verification. Exhibit 6-3 recommended documentation for different types of
systems with all non-lead service lines depending on their basis of determination.
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Exhibit 6-3: Recommended Documentation for Systems with all Non-Lead Service Lines

Scenario

Basis of Determination'

Recommended Documentation?

Never had LSLs

Municipal codes and construction
dates (e.g., all service lines were
installed after lead was banned)

Relevant municipal code language and
dates and references/web links to
materials that are available online.

Dates when service lines were constructed,
and a list of service line materials used
instead of lead.

Confirmation that no LSLs have ever been
found in the system.

Detailed historical records on service
line material, location, and size
indicating that all service lines are a
material other than lead (e.g., copper
or PVC)

Description of historical records including
format of the records and condition.

Specific standard operating procedures
(SOPs) or policies regarding LSL installation.

Description of how the system verified the
accuracy of historical records including the
method(s) and number of verified service
lines records compared to the total.

Confirmation that no LSLs have ever been
found in the system.

Field investigations

Description of methods including how the
system inspected the material of the
system-owned and customer-owned
portion, if applicable.

The number of service lines that were
investigated using each method.
Confirmation that no LSLs have ever been
found in the system.

Replaced all
LSLs and GRR

Detailed historical records of non-lead
lines and records showing when each
LSL and GRR service line was replaced

Description of historical records
documenting non-lead service line material
along with description of how the system
verified the accuracy of non-lead records.

Specific SOPs or policies regarding LSL
installation.

Detailed list of where and when each LSL
and GRR was replaced.

Notes:

1 Basis of determination for systems that have all non-lead service lines can be a combination of the
information shown. Systems should include all relevant documentation for all their bases of determination.

2Should include records for both the system-owned and customer-owned portions where ownership is split.
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Submitting the Initial Inventory to the State. Systems with all non-lead service lines must still
submit an initial inventory to their state by October 16, 2024. The inventory should have all
service lines categorized as non-lead or a non-lead subclassification (e.g., copper or plastic) and
zero service lines categorized as lead, GRR, or unknown. EPA developed an inventory template to
support systems as they prepare and submit their inventory. The template materials are described
in Section 3.3.1 with the electronic version available at EPA’s website?* as well as blank forms in
Appendix A. EPA recommends that systems check with their primacy agency if they have specified
a mechanism or format for their inventory submission. States may require additional information
be submitted as well.

Discovery of LSLs or GRRs after submission of initial inventory with no LSLs, GRRs, or Unknowns.
EPA recognizes that even when systems’ inventory and LSLR efforts have progressed such that all
service lines have been classified as non-lead, it is possible that an LSL or GRR may subsequently
be found. Systems should work closely with their state if they discover an LSL, notifying the state
as soon as possible (within 30 days as stated above in Section 6.3.1). The system must prepare an
updated inventory in accordance with 40 CFR §141.84(a) on a schedule established by the state
(40 CFR §141.84(a)(6)(i)). Although not required, EPA recommends systems strive to replace the
LSL as soon as practicable as well as investigate the circumstances of LSLs (e.g., when was it
installed and who installed it).

EPA recommends that states consider whether the LSL discovery was an isolated event that is
unlikely to occur again or a potential indicator of additional LSLs in the distribution system. If the
state determines that the discovery of an LSL is an indicator of other potential LSLs in the system,
EPA suggests that the state work with the water system to determine which service lines should
be reclassified as unknown and develop a plan for field investigations.

6.4 Submitting the Initial Service Line Inventory

Systems must submit their initial inventory of service lines in accordance with 40 CFR §141.84(a)
to their state by October 16, 2024 (40 CFR §141.90(e)(1); USEPA, 2021d). The initial inventory
must include the system- and customer-owned portions of all service lines in the system’s
distribution system (40 CFR §141.84(a)(2)) and each service line or portion of the service line must
be classified as lead, GRR, non-lead, or lead status unknown (40 CFR §141.84(a)(4)).

The LCRR does not require a specific format for the inventory; however, states may have
additional requirements or recommendations regarding inventory format. See Section 3.3 for a
discussion of possible inventory formats. As noted in Section 3.3.1, EPA developed a multi-
worksheet template to assist water systems and states in developing their service line inventory.
An electronic version of the template is available at https://www.epa.gov/ground-water-and-
drinking-water/revised-lead-and-copper-rule, and blank forms for each template worksheet are

24 https://www.epa.gov/ground-water-and-drinking-water/revised-lead-and-copper-rule.
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also provided in Appendix A. The template includes an “Inventory Methodology” worksheet to
document the methods and resources used to develop the inventory. The “Inventory Summary”
worksheet supports documenting service line ownership and reporting the total number of service
lines by the four material classifications. These templates are presented as a possible tool; there is
no requirement that a system or state use these templates.

6.5 Notification of Known or Potential Service Line Containing Lead

Water systems with LSL, GRR, or lead status unknown services lines must provide notification to
people served by these lines within 30 days after completing the initial inventory. For new
customers, the notice must be provided at the time of service initiation. The notification must be
repeated annually until the entire service line is no longer a lead, GRR, or lead status unknown
service line (40 CFR §141.85(e)). Delivery must by mail or another state-approved method (40 CFR
§141.85(e)(4)).

All notifications must include the following:
(1) A statement that the service line material is lead, GRR, or lead status unknown

(2) Information on the health effects of lead. Details on required health effects language are
available in 40 CFR §141.85(a)(1)(ii)®

(3) Steps to minimize exposure in drinking water

Additional content is required based on service line material classification as follows for:

e Confirmed LSLs, the notification must also include information about opportunities to
replace the LSL, any available financing programs, and statement that the system must
replace its portion if the property owners notify the system that they are replacing their
portion.

e GRR, the notification must also include information about opportunities for service line
replacement.

e Lead status unknown, the notification must also include a statement that the service line
is unknown but may be lead and information about opportunities to verify the material
of the service line.

Water systems serving communities with a large proportion of non-English speaking consumers,
as determined by the state, must provide public education materials, including those in 40 CFR
§141.85(e), in the appropriate language(s) regarding the importance of the notice or contain a
telephone number or address where persons served may contact the water system to obtain a
translated copy of the public education materials or to request assistance in the appropriate
language. Water systems must demonstrate that they delivered the notification and provide a
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copy of the notification and information materials to their states annually by July 1 for the
previous calendar year (40 CFR §141.90(f)(4)).

Recommendations (Not Required under the LCRR)

While not required by the LCRR, EPA recommends that water systems develop notifications that are
easy-to-use and understand for consumers and adhere to best practices that are most likely to
prompt consumers to take action to protect their households from lead exposure.

e Water systems should use simple, plain language and short sentences that can be easily
understood by the members of the public. Notices should avoid long paragraphs or
legalistic language.

e Notices should be designed to convey the urgency of the information, differentiate the
notice from other mail that a household receives, and draw consumers’ attention to key
information. For example, notices can use colored envelopes, large-sized envelopes, or
text on the external envelope to make the notice stand out compared to other mail.
Notices can also use bold design practices to draw consumers’ attention to key
information, including large, bold, underlined, or colored font, bullet points or numbered
points, or boxes around key information.

e Notices should be action-oriented, emphasizing the key steps consumers can take and
providing specific instruction on how to do so. Water systems should consult their local
health department on resources that consumers can be directed to, including water
filters and blood lead level testing.

6.6 Inventory Updates

EPA anticipates that water systems will improve and update their inventory over time, decreasing
the number of unknowns and confirming service line material classifications. The LCRR includes
requirements for systems to update their inventory based on all applicable sources described in
40 CFR §141.84(a)(3) and (5) and any LSLRs or service line material inspections that may have
been conducted. As with the initial inventory, the water system may use other sources of
information if approved by the state and must use other sources of information provided or
required by the state. The LCRR also requires submission of the updated version of the inventory
on the same schedule as a system’s tap sampling monitoring, but no more frequently as annually
(40 CFR 141.90(e)(3)); however, EPA may revise the inventory requirements under the Lead and
Copper Rule Improvements (LCRI). Until any change in the regulation, systems must comply with
the LCRR inventory requirements, including the update requirement.

As will be discussed in Chapter 7, EPA suggests that systems consider updating their publicly
accessible inventory in real-time. Systems should also follow any state requirements for updates and
submittals.
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6.7 State Review and Reporting
6.7.1 State Review of the Initial Inventory

Required under the LCRR

State review of each water system’s initial inventory for compliance with LCRR requirements:

e The inventory must include all service lines connected to the public water distribution
system regardless of ownership status (40 CFR §141.84(a)(2)).

e The system must use and review the sources of information listed in 40 CFR §141.84(a)(3)
and other sources of information if approved by the state. In addition, water systems must
identify and track service line materials as encountered in the course of normal operations
(40 CFR §141.84(a)(5)).

e Service lines, or portion of the service line where ownership is split, must be categorized as
lead, GRR, non-lead, or lead status unknown (40 CFR §141.84(a)(4)).

e A publicly accessible inventory must include location identifiers for each lead and GRR
service line (40 CFR §141.84(a)(8)(i)).

e Water systems with lead, GRR, or lead status unknown services lines in their inventory
must inform all persons served by the water system at the service connection within 30
days of completion of the initial inventory and repeat the notification on an annual basis
until the service connection is no longer a lead, GRR, or lead status unknown line (40 CFR
§141.85(e)(1) and (2)). The notification must comply with the content requirement in 40
CFR §141.85(e)(3) and delivery requirements in 40 CFR §141.85(e)(4). In addition, water
systems must demonstrate that they delivered the notification and provide a copy of the
notification and information materials to their states annually by July 1 for the previous
calendar year (40 CFR §141.90(f)(4)). Refer to Section 6.5 for additional detail.

Recommended (Not Required Under the LCRR)

EPA has developed a checklist for the initial inventory submittal with recommended
considerations for states to use in their review. States can refer to a fillable copy of the state
checklist in Appendix A or the electronic version in the EPA Inventory Template, available at EPA’s
website, https://www.epa.gov/ground-water-and-drinking-water/revised-lead-and-copper-rule.
The checklist has sections for reviewing timely submission, required elements, information
sources, public accessibility, and customer notification of service line material.

The ASDWA State Implementation Framework (2022) provides additional recommendations for
states to consider in their review of the initial inventory. They note that states may want water
systems to submit the evidence used and attest to the non-lead areas of the distribution system.
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States may also want to perform a cursory review of historical lead sampling data. Lead tap
monitoring results could reinforce non-lead service line classifications or indicate that more
documentation from the water system is needed (ASDWA, 2022).

For systems with all non-lead service lines, ASDWA's framework includes a suggestion for states to
consider requiring verification from the water system that there is no lead and a description of the
evidence the system used to make this determination. The state could consider tap monitoring
results when evaluating the initial inventory for non-lead systems. ASDWA (2022) notes that “a
state should feel more comfortable accepting a non-lead certification if there are no lead
detections and the records show distribution installation after the state’s effective date of the
June 19, 1986, Lead Ban.”

6.7.2 State Reporting Requirements

The LCRR requires that states report separately the number of lead, GRR, and lead status
unknown service lines for each water system. EPA is potentially revising reporting requirements
for inventory updates under the LCRI.
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Key Points to Remember

LCRR Requirements

#—~ All systems, including systems with all non-lead service lines, must create and submit their
initial inventory of service lines to their state by October 16, 2024 (40 CFR §141.90(e)(1),
USEPA, 2021d). Water systems must begin tracking materials as they are encountered
during normal operations before the rule compliance date (40 CFR §141.84(a)(5)).

&~ Non-lead service lines must be determined through an evidence-based record, method, or
technique not to be lead or GRR (40 CFR §141.84(a)(4)(iii)).

Recommendations (Not Required under the LCRR)

#—= \Water systems should begin engaging customers and conducting proactive, on-site service
line material investigations as soon as possible to improve their inventory, verify existing
records, and reduce the number of unknowns. Water systems should capture as much
information as possible for unknowns and consider assigning a likelihood that they are
lead.

#— Non-lead classification could be based on when LSLs were banned and service lines were
installed, along with pipe diameter (most LSLs are less than 2 inches).

&= When systems have conflicting records of service line materials, they should consider
classifying the line as unknown (or lead if one or more information sources suggest lead is
present) until the conflict is resolved.

#—~ EPA discourages water systems from submitting an initial inventory with all unknowns.

#—= The inventory is a living document that should be continually improved over time.
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Chapter 7: Public Accessibility

Under the Lead and Copper Rule Revisions (LCRR), community water systems (CWSs) and non-
transient non-community water systems (NTNCWSs) must make a portion of their inventory
publicly available (40 CFR §141.84(a)(8)). This chapter describes those requirements and provides
recommendations for implementation of the public accessibility requirement.

In addition to the public accessibility requirements, the LCRR also requires all systems to inform all
persons served by the service connection with a lead service line (LSL), galvanized requiring
replacement (GRR), or unknown service line of their service line material within 30 days following
completion of the initial inventory?® (40 CFR §141.85(e)). See Section 6.5 for additional detail.

Informed customers are better equipped to take actions to limit exposure to lead in drinking
water, make decisions regarding replacement of their portion of a lead or GRR service line, and
understand the prevalence of lead sources in drinking water systemwide.

Chapter 7 includes:

e |nventory information water systems must make publicly accessible and other useful
information to consider in Section 7.1.

& Suggestions on how to make the inventory information publicly accessible and real-world
examples in Section 7.2.

& Recommendations for states to review and facilitate public accessibility of inventory
information in Section 7.3.

& Adiscussion of the Consumer Confidence Report (CCR) inventory-related requirements
for CWSs in Section 7.4.

7.1 What Information to Include
7.1.1 Required under the LCRR

Under the LCRR, systems are required to provide the public with a location identifier, such as a
street address, block, intersection, or landmark, associated with each service line classified as lead
or GRR (40 CFR §141.84(a)(8)(i)). As described in Section 6.3, water systems that have
demonstrated they have no lead, GRR, or lead status unknown service lines in their inventory (i.e.,
have only non-lead service lines regardless of ownership) may, in lieu of publishing their
inventory, provide a written statement that there are no LSLs along with a general description of
the sources specified in the regulations used to make that determination (40 CFR §141.84(a)(9)).
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7.1.2 Recommendations (Not Required under the LCRR)

EPA encourages water systems to consider including other information in their publicly available

inventory, including but not limited to:

Location identifier for all service lines, regardless of material. The LCRR requires a
system’s publicly accessible inventory to include location identifiers for LSLs and GRRs. As
discussed in Section 2.3.2, EPA recommends that systems include a location identifier for
all service lines in their publicly accessible inventory. Doing so provides consumers with
up-to-date information on their service line material and allows them to track progress
on lead service line replacement (LSLR) in their entire community over time. This
information could incentivize consumers to assist in the identification of their service line
material and those with LSLs to participate in the LSLR program.

A street address as the location identifier. As mentioned above, water systems are
required to provide a location identifier in their publicly available inventory associated
with each LSL and GRR. EPA recommends that water systems consider including street
addresses (or emergency 911 addresses for rural areas) as their location identifiers. EPA
also suggests that systems include the town with the street address if they serve several
counties that have the same street address (e.g., 100 Main Street). In addition, EPA also
recommends when multiple service lines serve the same address, e.g., hospital or
apartment building, the water system should include additional descriptors that would
allow each service line to be uniquely identified.

A few examples of maps and databases that are searchable by street address or
customer account number include the following:

o DC Water, Washington D.C.?’, Greater Cincinnati Water Works, Ohio?8, and
Tucson Water, Arizona?® have an interactive map on their website that allows
users to enter an address to learn if they might have an LSL.

o Milwaukee, Wisconsin, provides lists of addresses with LSLs on their website
extracted from their database as PDF files. The list includes house number range,
street name, city, state, and zip code. Milwaukee Water Works advises residents
to search their address to determine if they have an LSL. For more information,
visit their website.3°

27 https://geo.dcwater.com/Lead/. Accessed December 16, 2021.

28 https://gcww.maps.arcgis.com/apps/webappviewer/index.htm|?id=0a170c268c694e46a8a4e394630df0bd.

Accessed December 8, 2021.
2 https://cotgis.maps.arcgis.com/apps/webappviewer/index.html?id=8dd30cd29ad64d58bbfld7ebe86d6abc.

Accessed December 8, 2021.
30 https://city.milwaukee.gov/water/WaterQuality/LeadandWater/Lead-Service-Line-Records. Accessed December 8,

2021.
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o Louisville Water Company (LWC), Kentucky, has a tool on their website3! where
customers can use their LWC account number to determine if the Louisville
Water-owned lines are lead, but not the customer-owned lines. Note, to comply
with the LCRR, customer-owned service lines will need to be included.

e Actual material for non-lead. The LCRR gives water systems the option to classify the
actual material of the service line that is non-lead (e.g., galvanized, plastic, or copper) as
an alternative to classifying it as non-lead (40 CFR §141.84(a)(4)(iii)). EPA encourages
water systems to consider providing the actual materials as part of the publicly accessible
inventory for greater transparency.

e A summary of the total number of LSLs, GRRs, unknowns, and non-lead. Summary
information allows the public to more easily track a system’s overall progress in
identifying service line materials and replacing LSLs. For example, Denver Water,
Colorado,3? and the City of Newark, New Jersey, publish the number of LSLs replaced on
their websites33 to communicate their progress.

e Clear disclaimer language. A disclaimer will help water systems communicate any
uncertainty inherent in their inventory, such as the varying reliabilities of some data
sources. The inventory represents the best data the water system has at a certain point
in time. Some water systems include disclaimer language about the quality of the
information and require users to accept the disclaimer before they have access to the
inventory information. Appendix F includes a few examples of disclaimer language.

e Instructions on how to read and interpret the inventory. These instructions will depend
on the inventory format selected by the water systems. For example, a spreadsheet
could provide a definition of material classifications and any sub-classifications, include a
data element dictionary, and provide clear labeling of column headings. Additional
recommendations for communicating information using maps is provided in Section
7.2.2.

¢ Information on steps that consumers served by LSLs can take to protect themselves.
Because some consumers may learn for the first time through the inventory that their
home is served by an LSL, water utilities should provide links or references to information
on steps that consumers can take to reduce lead or protect themselves from lead
exposure. For example, water utilities may consider sharing information from EPA3 or
their local health department.

e Statements that other lead sources may exist in drinking water plumbing or the
building. Systems should raise customer awareness that even when LSLs or GRRs are not

31 https://www.louisvillewater.com/servicelinelookup. Accessed December 8, 2021.

32 https://www.denverwater.org/your-water/water-quality/lead/dashboard. Accessed April 21, 2022.
33 https://www.newarkleadserviceline.com/replacement. Accessed December 8, 2021.

34 See, e.g., https://www.epa.gov/sites/default/files/2017-
08/documents/epa_lead_in_drinking_water_final_8.21.17.pdf
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present, other lead sources may remain. Examples include materials inside the home or
building, such as copper pipes with solder installed prior to the state’s lead ban,3 some
faucets purchased prior to January 4, 2014,3¢ and lead paint in homes that pre-date
1978%. In addition, lead can be present in dust and soil. EPA’s website38 includes
information prepared by EPA and other agencies about different sources of lead and how
consumers can protect themselves. Water systems could include a statement about the
possible presence of these lead sources, e.g., on their website, in materials distributed to
their customers in hard copy or electronically, or in their CCR.

e A schedule for investigating unknowns. This could include the date that specific
neighborhoods or other areas of the town or city have been scheduled for investigation.

¢ Information on the water systems’ actions to reduce lead. This could include actions on
how the water system is reducing lead and opportunities for customers to participate in
the inventory and LSLR efforts (USEPA, 2017).

¢ Information about tap sampling. The system may inform customers about ways they can
test their water for lead, such as if the system has a lead testing program, or directing
customers to certified laboratories that can provide testing services.

e System contact information. Systems could direct customers to different departments
depending on the request, such as general inquiries about lead in drinking water or how
to submit inventory information (such as customer-owned service line material
identification). This could also include links to the information in other languages, other
information about the LSLR program, and instructions on how customers can identify
their service line materials. See Appendix B, the City of Newark, for an example.

EPA recommends that systems weigh the benefits of making additional and/or detailed inventory
information publicly accessible with the drawback of compromising a user’s ability to find the
most relevant information. Water systems could consider indicating what other inventory
information is available on request, and systems providing the data electronically could include
links to the information.

35 |n 1986, Congress amended the Safe Drinking Water Act (SDWA), prohibiting the use of pipes, solder, or flux that
were not “lead free” in public water systems or plumbing in facilities providing water for human consumption. At the
time, "lead free” was defined as solder and flux with no more than 0.2 percent lead and pipes with no more than 8
percent lead. See Appendix D for a summary of lead ban provisions by state.

36 The Reduction of Lead in Drinking Water Act, which became effective on January 4, 2014, revised the definition of
lead-free as a weighted average of not more than 0.25 percent lead calculated across the wetted surfaces of pipe,
pipe fitting, plumbing fitting, and fixtures and not containing more than 0.2 percent lead for solder and flux. It also
prohibited the use or sale of such items that did not meet the revised lead-free definition.

37 In 1978, the Consumer Products Safety Commission banned consumer uses of lead-based paint, but some states
banned it even earlier.

38 https://www.epa.gov/lead/protect-your-family-sources-lead#older. Accessed April 26, 2022.
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7.2 How to Make the Data Publicly Available

Required under the LCRR

Water systems must make the inventory publicly accessible, including a location identifier for each
LSL and GRR. The LCRR requires water systems that serve more than 50,000 people to provide
their inventory online (40 CFR §141.84(a)(8)).

Recommendations (Not Required under the LCRR)

There are many factors to consider in determining how to best reach the target audience. When
first considering the best method for sharing inventory data with the public, a water utility may
consider the following questions:

e Do our customers have internet access?

e Does our water system currently have a website? If not, do we have the resources to
create one?

e Does our water system have someone that understands how to create maps using
geographic information system (GIS) tools?

e What format of information would be easiest to use for the public?

As mentioned above, only water systems serving more than 50,000 people must post their
inventory online. Water systems serving 50,000 or fewer people are not required to post their
inventories online, as long as they are publicly accessible in some fashion. This may include
availability by mail or in-person at the water system’s office. EPA encourages all water systems to
consider providing online inventory access. This approach could decrease water system burden by
eliminating costs to print and mail inventories on request as well as eliminating staff time to
process additional customer transactions. For smaller water systems that do not currently have a
website, providing their inventory online could be as simple as uploading a list, spreadsheet, or a
simple map to a free filesharing service or publicly viewable social media account for the system.
NTNCWSs that do not have a website could consider using email, posting the information in
frequented locations (e.g., breakroom or notice board), or include the information in a newsletter.
In addition, systems that do not have a website can check if their state has an option to host the
inventory.

7.2.1 Description of Available Web-Based Map Applications

An effective means for distributing service line inventory information is via an online map. Online
inventory maps allow interested parties to view a water system’s service line materials anywhere
there is access to the internet. The primary advantages of making inventory data available via web
maps are user accessibility, data transparency, and the system’s ability to regularly update the
data.
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Systems that collect inventory data with GPS coordinates (latitude and longitude) can save those
points with corresponding attribute information (e.g., service line material, address, data
inventoried, etc.) to one of various file types. Systems could also collect inventory data via GPS
devices, such as smart phones that have a mapping app, and can upload GPS files directly from
those devices (.gpx). Once uploaded, the collected point locations can be overlaid with base maps
and the point symbology (e.g., point locations represented by dots versus “X” symbols) and the
legend information and symbology can be customized to the inventory dataset. Alternatively,
street addresses can be converted to point locations using a process called geocoding. Geocoding
assigns a latitude and longitude to a location using text information to make the determination,
such as address or place name. For example, a dataset of street addresses with service line
information can be converted to point locations that could then be easily displayed in a map
application.

7.2.2 Web-Based Map Application Best Practices

Web-based map applications are one of the most effective methods for conveying service line
inventory information to the public. As Hiltner et al. (2019) explained, interactive online maps can
be a more powerful tool for disseminating location-based LSL information than static maps and
tabular databases. Key components of effective interactive maps include the deliberate use of
data, thoughtful selection of colors and symbology, and awareness of inclusivity. Exhibit 7-1 shows
how the Greater Cincinnati Water Works, Ohio uses colors to denote materials information for
service lines by property.

Fundamental to an inventory map is a layer of locational data that displays the service line
material, such as points or polygon boundaries. The locational data should be the primary data
displayed on the map. A best practice for map development is to only display informative data to
the users. For example, while utilities may have access to geospatial railway data, adding this layer
to the map is not critical to the user and distracts from the intention of the map. Layer attributes
in online maps can be displayed using pop-up tables, color-coding, or map symbology to display
attributes. Of particular note is the use of service line symbology to denote the service line
material on the customer-owned side versus the system-owned side of the service line, as
demonstrated in Exhibit 7-1.

Guidance for Developing and Maintaining 7-6 August 2022
a Service Line Inventory



Exhibit 7-1: Greater Cincinnati Water Works Service Line Information Map

Source: Greater Cincinnati Water Works Service Line Information map.
https://gcww.maps.arcgis.com/apps/webappviewer/index.htm|?id=0a170c268c694e46a8a4e394630df0bd.
Accessed December 16, 2021.

Accessibility and inclusivity considerations should be made throughout the map development
process (Woods and Webb, 2021). These include:

e Using a color-blind safe color scheme,
e Using simple terminology and defining acronyms, and

e Offering text in multiple languages, where appropriate.

Color-blind sensitive map color schemes are simple to create using free online tools. Alternatively,
map interfaces could include a check box to allow users to select their preferred color scheme
from a list of options. Another important component of map accessibility is terminology. The
inventory process involves acronyms and terms generally unfamiliar to the intended public
audience. Map text should be carefully reviewed for these types of language and edited
accordingly. Lastly, the map interface should be made available in multiple languages, as
appropriate, depending on the population served by the system. For example, to serve the
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Spanish-speaking population of the Tucson, Arizona, the service line map3° displays all map text
both in English and Spanish. Water systems may also want to consider providing alternate text for
maps that can be read aloud using software for the visually impaired.

7.2.3 Public Data Sharing Alternatives

Some systems may not have the capacity for online GIS map applications. In these cases, there
may be other online data sharing methods that better fit the needs of systems and their users.
Important first steps are to determine what established online data sharing capabilities and
protocols are already in place and what types of inventory information are going to be shared
(e.g., tabular data versus narrative information).

Many systems may have a website where a new webpage or subsection could be added for
hosting inventory document downloads and updates. Depending on the website structure and
server limitations, this option may only be available for small-sized documents. Some systems may
have a File Transfer Protocol (FTP) site where the data could be hosted and linked to for
download. Utilizing an FTP server may be optimal for some systems because FTP sites are better
suited for transferring large data files. If systems do not have the capacity to provide downloads
via their own servers, there are many options for cloud-based server storage that can easily be
shared and downloaded. See Exhibit 7-2 for a summary of online data sharing alternatives.

Exhibit 7-2: Examples of Online Data Sharing Alternatives

File Sharing Method Description
Online Cloud-based Cloud-based storage and data sharing allows access to files from any computer,
Data Sharing hosted by a third-party vendor; base storage plans may be free.
Online Spreadsheet Cloud-based spreadsheets, some of which can be accessed online without any

product licensure or installation requirements; this may be a good option for
systems with little data infrastructure.

FTP/SFTP Server Standard file sharing protocol for transferring files from a server to another
computer (client); water systems may already have FTP functionality they can
use.

System Website Data may be hosted on a system’s website as text or image or can be made

available in a downloadable format.

The best platform for online data sharing will vary by system. Another key part of that decision-
making process is the data format and complexity. For example, a system without their own
online data sharing platform (server) and a simple spreadsheet-based inventory may elect to use

39 https://cotgis.maps.arcgis.com/apps/Cascade/index.html?appid=13b3899bb7374156a031414de36007fe. Accessed
December 8, 2021.
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an online spreadsheet. Users could then access the inventory spreadsheet via a weblink on the
system’s website. Systems wanting to share high-resolution PDF maps, however, may consider a
data sharing option optimized for large file sizes. This may be a good option if the system already
has an FTP server for public file sharing. If not, a cloud-based file sharing option could be a good
solution.

The circumstances of some systems and users may not allow for web-based data sharing of any
kind. In these cases, systems will need to develop a plan for effectively distributing inventory
information without the use of electronic data sharing. Potential data sharing options include:

e Printed service line maps
e Printed tabular data
e Information in water utility mailings or newsletters

e Information available at the water system’s office

7.2.4 Public Input and Updates

Active community participation in the inventory process helps cultivate a more robust inventory
dataset and engage the community on public health issues potentially affecting them. LSL data can
be strengthened by asking for public feedback on existing inventory data or possible updates to
information on LSLs or GRRs not already reflected in the inventory. Given this participatory
process, there is also a higher likelihood of continued and widespread engagement with the
inventory and LSLR efforts throughout a system’s distribution network.

Public feedback can take many forms. For example, the system can provide contact information
on the system’s website for individuals to submit corrections and updates via email or phone.
Another example can be a user submission form where customers identify the service line
material and include photographic evidence, providing an additional level of confidence to their
classification. Inventories that are updated regularly based on public input should consider
indicating the dataset version or the date of the last update in an obvious location.

Providing a platform for public input provides an opportunity for users to learn about their own
service line and the presence of LSLs more broadly. An additional consideration for encouraging
community awareness is offering an email subscription for regular updates on the service line
inventory, such as Denver Water who offers a subscription opportunity within their service line
inventory map (Exhibit 7-3).
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Exhibit 7-3: Denver Water’s Lead Service Line Replacement Map
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EPA suggests updating the inventory in real-time (or as close as possible) to provide the public
with the most up-to-date information. Externally facing updates to the inventory may require
quality assurance and quality control or may be most efficiently processed in batches rather than
updated continuously.

7.3 Considerations for States

States seeking to determine a system’s compliance with the LCRR inventory requirements may use
the checklist in Appendix A. One component of that review is determining a system’s compliance
with its public accessibility requirements. Appendix A includes a checklist that states can use to
help document if systems meet these requirements. This form is also available electronically at
EPA’s website (https://www.epa.gov/ground-water-and-drinking-water/revised-lead-and-copper-
rule).

In their 2022 framework, the Association of State Drinking Water Administrators (ASDWA)
recommends that states consider additional ways to make the relevant information available to
the public, including hosting information on the state’s website (ASDWA, 2022). For example,
states could consider creating a portal or using another method to allow systems to upload their
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information directly. For a full list of additional considerations, refer to ASDWA’s framework
(ASDWA, 2022).

7.4 Consumer Confidence Report Inventory Requirements

The LCRR requires CWSs to include in their annual CCR a statement that they have prepared a
service line inventory and instructions on how to access the inventory (40 CFR §141.84(a)(10) and
§141.153(d)(4)(xi)). Systems with no lead, GRR, or lead status unknown service lines can instead
provide a statement that they have no LSLs or GRRs with the description of methods used to make
that determination (40 CFR §141.84(a)(9)). EPA may potentially revise these requirements under
the Lead and Copper Rule Improvements (LCRI). Regardless of the final LCRI requirements, EPA
recommends that systems provide inventory-related information in their CCRs.
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Key Points to Remember

LCRR Requirements

#—= Water systems must make an inventory of the lead and GRR service lines publicly
accessible. The publicly accessible inventory must include a location identifier associated
with each lead or GRR service line (40 CFR §141.84(a)(8)(i)). The identifier could be a
specific address; however, this is not required under the LCRR.

&~ Water systems serving more than 50,000 people must provide their inventory online (40
CFR §141.84(a)(8)(ii)).

&= Non-lead systems can fulfill the requirement to make the inventory publicly accessible by
providing a statement they have no LSLs and including a general description of how they
made that determination (40 CFR §141.84(a)(9)).

8= CWSs must indicate in their CCR how to access service line inventory information. Non-
lead CWSs must also include a statement they have no LSLs in their CCR (40 CFR
§141.84(a)(10)).

#—= Within 30 days of completion of the initial inventory, systems must notify persons served
by lead, GRR, and lead status unknown lines (40 CFR §141.85(e)).

Recommendations (Not Required under the LCRR)

#—= Water systems should consider their data sharing infrastructure, customer demographics,
and staff limitations when selecting the best method for sharing data with the public.

&= An interactive online mapping application can be an effective means for distributing
service line inventory information and allows users to comprehensively evaluate a water
system’s service line materials anywhere there is access to a basic computer and internet.

&~ Accessibility and inclusivity considerations should be made throughout the map
development process, e.g., using a color-blind safe color scheme, providing alternate text
that can be read aloud using software for the visually impaired, using simple or defined
terminology, and offering text in multiple languages.

#—= Other online data sharing options are available for water systems, such as online cloud-
based sharing, online spreadsheet, FTP/SFTP server, and website hosted download.

&= Non-web-based data sharing options include printed service line or tabular data as well as
information on water utility mailings or newsletters.

s~ Active community participation in the inventory process helps cultivate a more robust
inventory dataset.

#— EPA suggests water systems update their inventories in real-time or as close as possible.
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Appendix A: Blank Forms from the EPA Service Line Inventory Template

See EPA’s website at:

PWS Information
Inventory Methodology

Inventory Summary

Public Accessibility Documentation

State Checklist

https://www.epa.gov/ground-water-and-drinking-water/revised-lead-and-copper-rule for a

downloadable, spreadsheet version of the template which contains the forms below as well as
additional sheets for inventory tracking.

Guidance for Developing and Maintaining A-1

a Service Line Inventory

August 2022


https://www.epa.gov/ground-water-and-drinking-water/revised-lead-and-copper-rule

PWS Information

Purpose of this worksheet: For water systems to document basic system information.

Facility Information

Water System Name:

Population Served Number of Service

PWSID: .
(number of people): Connections:

PWS Type:

[ ICWS [ INTNCWS

If you are a CWS, do multi-family residences comprise at least 20% of Indicate "Yes" or "No"
the structures you serve?

Mailing Address

Street or P.O. Box:

City or Town: State: Zip Code:

System Contact Person

Name: Title:

Telephone: Email:

Person Who Prepared Inventory (if different from above)

Name: Title/Affiliation:
Telephone: Email:
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Inventory Methodology

PWS Name:
PWSID:
Enter Date Last Updated:

Purpose of this worksheet: For water systems to document the methods and resources they used to develop and
update their inventory.

Part 1: Historical Records Review

Describe the Records Reviewed for Your Inventory and Indicate
Your Level of Confidence (e.g. , Low, Medium, or High)

Type of Record

1. Previous Materials Evaluation

Example: Locations of Tier 1 lead tap sampling
locations that are served by a lead service
line.

2. Construction Records and Plumbing Codes
Examples: Local ordinance adopting an
international plumbing code. Permits for
replacing lead service lines.

3. Water System Records

Examples: Capital improvement plans.
Standard operating procedures. Engineering
standards.

4. Distribution System Inspections and
Records

Examples: Distribution system maps. Tap
cards. Service line repair/replacement
records. Inspection records. Meter installation
records.

5. Additional Records Required by Your State

6. Other Records
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Inventory Methodology (Continued)

Part 2: Identifying Service Line Material During Normal Operations
1. During which normal operating activities are you collecting information on service line material? Check all

[ ] Water meter reading [ ] Water main repair or replacement
[ ] Water meter repair or replacement [ ] Backflow prevention device
[ ] Service line repair or [ ] Other

replacement

If "Other", please explain:

2. Did you develop or revise standard operating procedures to collect service line Indicate "Yes" or
material information "No"
If "Yes", please describe:

Part 3: Service Line Investigations

1. Identify the service line investigation methods your system used to prepare the inventory (check all that
apply). If a water system chooses an investigation method not specified by the state under 40 CFR
§141.84(a)(3)(iv), state approval is required. Note that investigations are not required by the LCRR but can be
used by systems to assess accuracy of historical records and gather information when service line material is

unknown.
[ ] Visual Inspection at the Meter Pit [ ] Water Quality Sampling - Other
[] Customer Self-Identification [ ] Mechanical Excavation
[ ] CCTV Inspection at Curb Box - External [ ] Vacuum Excavation
[ ] CCTV Inspection at Curb Box - Internal [] Predictive Modeling
[ ] Water Quality Sampling - Targeted [] Other
[ ] Water Quality Sampling - Flushed
[ ] Water Quality sampling - Sequential

If "Other", please explain:

2. If "Predictive Modeling", please briefly describe the model and inputs used:

3. How did you prioritize locations for service line materials investigations? For example, did you consider
environmental justice and/or sensitive populations, did you use predictive modeling, and/or did you target
areas with high number of unknowns?
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Inventory Summary

PWS Name:
PWSID:
Enter Date Last Updated:

Purpose of this worksheet: For water systems to provide a summary of their service line inventory, including information
on ownership, inventory format, and the number of service lines for each of the four required materials classifications.

Part 1. General Information

1. Is this the Initial Inventory or an Inventory Update?

2a. Who owns the service lines in your system?

2b. Is there documentation that defines service line ownership in your system, such as a local ordinance? If yes, please
describe below and explain where ownership is split (e.g., property line, curb stop).

3a. Describe when lead service lines were generally installed in your system.

3b. When were lead service lines banned in your system? Reference the state or local ordinance that banned the use of
lead in your system.

4. Do you have lead goosenecks, pigtails or connectors in your system?  |ndicate "Yes", "No", or "Don't Know"

5. What is your overall level of confidence in the inventory (i.e., "Low", "Medium", or "High.") Please explain your
rationale below.

Part 2. Inventory Format

Describe your inventory format in the space provided below (e.g., the Detailed Inventory worksheet, custom
spreadsheet, GIS map). Provide the filename and/or web address if applicable. Note that the state may require you to
submit your detailed inventory of each service line in your distribution system.
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tory Summary (Continued)

Part 3. Inventory Summary Table !

Enter the number of service lines in the aqua-colored cells. Remember this is the classification for the entire service line.

Service Line Material
Classification

Definition

Total Number of Service Lines
(REQUIRED to be reported
under the LCRR)

Lead

Any portion of the service line is known to be made of
lead.’

Galvanized Requiring

The service line is not made of lead, but a portion is
galvanized and the system is unable to demonstrate that

Replacement (GRR) the galvanized line was never downstream of a lead service
line.
All portions of the service line are known NOT to be lead or
Non-Lead GRR through an evidence-based record, method, or

technique.

Lead Status Unknown

The service line material is not known to be lead or GRR.
For the entire service line or a portion of it (in cases of split
ownership), there is not enough evidence to support
material classification.

TOTAL

Notes

state.

! This summary table is for reporting material for the entire service line connecting the water main to the customer's plumbing. See
Section 2.1 for additional guidance on assigning a materials classification to the entire service line when ownership is split.
Remember that systems must track the system-owned and customer-owned portions separately in their inventory.

A lead-lined galvanized service line is consistent with the definition of an LSL under the LCRR (“a portion of pipe that is made of
lead, which connects the water main to the building inlet”) (40 CFR §141.2) and must therefore be classified in the inventory as an
LSL. Do NOT, however, count non-lead service lines with a lead gooseneck or pigtail as lead service lines unless required by your
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Public Accessibility Documentation

PWS Name:
PWSID:

Enter Date Last Updated: |

Purpose of this worksheet: For systems to provide documentation to states on how they met the public
accessibility requirements of the LCRR.

1. Select the location identifiers that you use for your service line inventory. Check all that apply.
[] Address
[] Street
[ ] Block
[] Intersection
[ ] Landmark
[ ] GPS Coordinates
[ ] Other
If "Other", please describe:

2. Does every service line have a location identifier? Indicate "Yes" or "No"
If "No", explain. Remember that location identifiers are required for service lines that are lead and galvanized
requiring replacement.

3. How are you making your inventory publicly accessible? Check all that apply. Remember that if your system
serves > 50,000 people, you must provide the inventory online.
Interactive online map

Static online map

Online spreadsheet

Printed service line map

Printed tabular data

Information on water utility mailings or newsletter
Hard copy information available in water system office
Other

If "Other", please describe:

Oooodoon
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State Checklist for Initial Inventory Submittal

PWS Name:
PWSID:
Enter Date Last Updated: |

Purpose of this worksheet: For states to determine and document if water systems met all of the January 15,
2021 Lead and Copper Rule (LCRR) requirements for their Initial Inventory including timely submission, required
elements, use of information sources, public accessibility, and public notification of service line materials.

Part 1: Person Completing This Checklist

Name: Title:

Telephone: Email:

Part 2: Review for Timely Submission
1. Was the initial inventory submitted by the deadline of October 16, Indicate "Yes" or "No"
2024?

Consider post-mark or date sent via email or reported into a state data system.

Part 3: Review for Required Elements

1. Does the inventory include all service lines connected to the Indicate "Yes" or "No"
distribution system?

Consider if the total number of service lines in the Inventory Summary worksheet, Part 3, matches sanitary
survey and monitoring data in the state’s database (e.g., SDWIS /State ) based on population served, number
of service connections (including those for non-potable use), number of accounts, census data, or other
information.

2. Does the inventory include portions owned by the water system and Indicate "Yes" or "No"

the customer?

Check the service line ownership type selected in the Inventory Summary worksheet, Part 1, Question 2a.
If the system selected "Ownership is Split" check that their inventory includes information for both the
system-owned and customer-owned portions.

3. Did the system classify all service lines as either Lead, Galvanized Indicate "Yes" or "No"
Requiring Replacement (GRR), Non-Lead, or Lead Status Unknown?

Consider if the system completed each row of the inventory summary table in the Inventory Summary
worksheet, Part 3. Some rows may be zero.

4. In the space below, provide additional comments/documentation related to required elements of the
system's initial inventory.
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State Checklist for Initial Inventory Submittal (Continued)

Part 4: Review for Information Sources

1. Did the system use the following historical records to prepare their Indicate "Yes" or "No"

initial inventory: previous materials evaluation, construction and

plumbing codes/records, water system records, distribution system

inspections and records.
Consider if the system identified historical records in each row of the Inventory Methods worksheet, Part 1,
Rows 1 through 4. Consider if the system completed Row 5 if additional records are required in your state.

2. Is the system collecting service line material information during normal Indicate "Yes" or "No"

operations?
Consider if the system checked one or more normal operations activities in the Inventory Methods worksheet,
Part 2. Consider asking the systems to submit updated or new standard operating procedures documenting
service line material information collection.

3. Has the system conducted investigations to verify service line material? Indicate "Yes" or "No"

This is not required by the LCRR but recommended by EPA to verify historical records and gather information
where records do not exist to reduce the number of unknowns in the system as quickly as possible. Consider:
o [f the system checked one or more of the investigative methods on the Inventory Methods worksheet, Part 3.
e Bf in their inventory, the system indicated that the materials classification was based on investigations.
e flhe number of unknowns - EPA strongly discourages systems from submitting inventories with all unknowns.
If all service line materials are lead status unknown, consider asking the water system to conduct
investigations.

4. In the space below, provide additional comments related to information sources used to develop the
system's initial inventory.

Part 5: Review for Public Accessibility

1. Does the inventory include location identifiers for each service line that Indicate "Yes" or "No"

is lead or galvanized requiring replacement?
Consider checking the inventory for location identifiers and reviewing the system's answers in the Public
Accessibility Doc. worksheet, Questions 1 and 2.

2. Did the system make its inventory publicly accessible? Indicate "Yes" or "No"

Consider reviewing the method by which the water system is making its inventory publicly accessible as
identified in the Public Accessibility Doc. worksheet, Question 3. Check that systems serving more than
50,000 people have posted their service line inventories online.

3. In the space below, provide additional comments/documentation related to public accessibility of the
system's initial inventory.
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State Checklist for Initial Inventory Submittal (Continued)

Part 6: Review of Customer Notification of Service Line Material

1. Does the water system's inventory consist of all Non-Lead Service lines? Indicate "Yes" or "No"
If No, complete questions 2 through 5. If Yes, stop here.

2. Did the water system deliver the notification to people served by a lead Indicate "Yes" or "No"

service line (LSL), GRR, or lead status unknown service line within 30 days

of completing the initial inventory?

3. Did the water system demonstrate that they delivered the notification Indicate "Yes" or "No"

and provide a copy of the notification to the state by July 1 for the

previous calendar year?

4. Did the notification include the required content?
a. For confirmed LSLs, does the notification include: Indicate "Yes" or "No" or "N/A"

e A statement that the service line material is lead,
e Information on lead health effects including mandatory health

effects language of 40 CFR §141.85(a)(ii),

Steps to minimize exposure to lead in drinking water,

Opportunities for service line replacement,

Available financing programs, and

A statement that the system must replace its portion if the

they are replacing their portion?

b. For GRRs, does the notification include: Indicate "Yes" or "No" or "N/A"
e A statement that the service line material is GRR,
e Information on lead health effects including mandatory health
effects language of 40 CFR §141.85(a)(ii),
e Steps to minimize exposure to lead in drinking water, and
e Opportunities for service line replacement?

c. For Unknowns, does the notification include: Indicate "Yes" or "No" or "N/A"
e A statement that the service line material is lead status unknown,
e Information on lead health effects including mandatory health |
effects language of 40 CFR §141.85(a)(ii),
e Steps to minimize exposure to lead in drinking water, and
e QOpportunities to verify the service line material?

5. If the water system serves communities with a large proportion of non- Indicate "Yes" or "No"

English speaking consumers, as determined by the state, did they provide

public education materials, including those in 40 CFR §141.85(e), in the

appropriate language(s) or containing a telephone number or address

where persons served may contact the water system to obtain a

translated copy of the materials or to request assistance in the

appropriate language?

6. In the space below, provide additional comments/documentation related to customer notification for
people served by an LSL, GRR, or lead status unknown service line.
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Appendix B: Case Studies

DC Water

Greater Cincinnati Water Works

Pittsburgh Water and Sewer Authority
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DC Water

Key Topics
e Consider the Inventory as a Living Data System
e \Water Quality Sampling to Identify LSLs
e Making Inventory Information Publicly Accessible

Background/Water Utility Description

DC Water provides approximately 92 million gallons of treated drinking water per day to
about 700,000 residents of the District of Columbia. DC Water is a consecutive system,
purchasing treated water from the Army Corp of Engineers. The Army Corp treats water from
the Potomac River using conventional treatment with chlorine for primary disinfection and
chloramines for secondary disinfection. Orthophosphate is added for corrosion control, along
with pH adjustment. The DC Water distribution system is comprised of approximately 1,350
miles of water main. DC Water estimates that they have 28,000 lead or galvanized iron
service lines with plans to replace them all by 2030 (DC Water, 2021a).

Consider the Inventory as a Living Data System

DC Water has a long history of identifying and replacing lead service lines (LSLs) in response
to exceeding the lead action level in 2002 through 2004 (Deignan, 2021). Schmelling (2021)
stressed that the inventory is not a one-time data extraction, but a living dataset that can be
updated as new information is collected and records are improved over time. DC Water also
records information on the integrity of the data, such as the data source.

DC Water uses many sources and methods to gather service line information, including
(Schmelling, 2019, 2021):

e Research done to identify service line materials for the original Lead and Copper
Rule (LCR) in 1991, i.e., interviews with plumbers to determine when LSLs stopped
being installed in Washington, DC (DC Water found this to be an excellent starting
point for their inventory);

e Historical records, including tap cards, permits, and engineering documents;

e Construction records on when service lines were replaced in coordination with
water main replacement or in response to service line leaks;

e Customers reporting that they replaced their service lines;

e Customer self-identification;
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e Water meter replacement; and

e Water quality sampling.

DC Water is also working with the Water Research Foundation to investigate non-invasive
service line identification techniques, such as x-ray diffraction, stress wavers, and acoustic
technology (Schmelling, 2021).

Water Quality Sampling to Identify LSLs

DC Water assessed the ability of 6-hour stagnation sequential samples to predict the
presence of LSLs (Bukhari et al., 2020; Schmelling, 2019). Customers collected 10 sequential
1-liter samples, indicated the suspected service line material at the point of entry (i.e., lead,
copper, brass, galvanized iron, or not visible), and provided a supporting picture when
possible. DC Water predicted that half of the 172 homes in the study had lead pipes based on
the trend of lead concentrations in the 10-bottle set. They also determined that a total lead
mass of at least 5 micrograms (ug) from all 10 samples was another factor supporting the
presence of LSLs in their system. Subsequent service line work indicated that DC Water
correctly predicted 26 of 30 homes to be lead and 2 of 4 to be non-lead. DC Water concluded
that sequential sampling is a useful tool for predicting the presence of LSLs, but it cannot
predict the absence of lead pipe due to factors that may impact the stagnation period prior to
sampling (e.g., leaks, water use, and dripping faucets). DC Water also notes the water
sampling effort is time consuming considering sample distribution and customer
communication; therefore, there is still a significant need for another non-invasive pipe
material identification technology (DC Water, 2022).

Making Inventory Information Publicly Accessible

DC Water provides an interactive map with service line pipe material data for the public and
private sides in their entire service area, which is available on their website (DC Water,
2021b). Each service address is indicated by a circle that contains two color-coded semi-
circles for the service line type: one for the public space and another for the private side.
Gray denotes lead, green indicates non-lead, and no shading indicates no information. A
screenshot of the map is provided as Figure 1.
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Figure 1: Screenshot of DC Water Interactive Service Line Map (DC Water, 2021b).

When a service address is selected, a pop-up box appears that includes the type and
description for the public and private portions separately as well as a link to frequently asked
questions and a fact sheet on how customers can identify their water service pipe material.

The description field includes the source for the determination,

e.g., when the service line

was replaced and if it was verified by test pit or visual observation (shown as “excavation”).

An example of the pop-up box is shown as Figure 2.

&l

a Service Address: 334 14TH ST NE

a

@ Private Side (Property Owner's

In Public Space

» Type : Copper
« Description : Service pipe
replaced 11/04/2005

T & responsibility)
' « Type : Lead
« Description : Connected pipe in
@ public space to or observed
[1 ] lead pipe at the property line

[ ] .
—! Point-of-entry(POE)

4& + Type:

« Description :
' 8

AN Shaat

Figure 2: Screenshot of Description Field (DC Water, 2021b).

DC Water took several steps to clearly communicate service line information to the public.

For example, they developed a standard process for translating
their service line data system into plain language for the online

internal documentation for
publicly accessible map. An
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example is shown below in Figure 3 (Schmelling, 2021). DC Water also provides their
inventory in list format as a downloadable CSV file (DC Water, 2021c).

dcé

=axie | ranslating Data to Public Information

Data Source Data Criteria | Pipe Material Website description
Copper Assess further for confirmation

Meter size Service line has 2" or greater diameter,
> 2" Non-lead therefore not lead

Eyes on

[insert date field] excavation revealed brass

service line Brass .
g pipe Pipe !
IResearch for 1991 LCR Lead Lead likely based on historic documentation
New Tap Copper New service installed
\\Water Quality Tests Lead Lead likely based on water test results
As-builts Copper Based on Engineering drawings
Permit Documents > 1982 Non-Lead Based on water service connection year

Figure 3: DC Water Translation of Data to Public Information (Schmelling, 2021).

DC Water worked with their legal department to develop disclaimer language, as shown
below. Schmelling (2021) noted that disclaimer language is important because it recognizes
that, although the inventory is based on the best available information at the time, the
inventory is dynamic and there may be inaccuracies.

DC Water - Water Service Information

To see service line information, enter an address in the search box or zoom in on the map. Click the circle located within the property boundaries
to view the property's service line information. The information provided through this map is limited to the best available data in DC Water's
possession at this time. It may not be accurate.

Visit Service Lines - Fact Sheet for more information.

DISCLAIMER: The maps provided by the District of Columbia Water and Sewer Authority ("D.C. Water”) are based on historical data, information
directly provided by customers, and in some cases, information acquired during physical inspections. DC Water does not guarantee the accuracy
of these records and maps, which shall be used for the sole purpose of providing property owners and residents with DC Water's best available
data regarding their private water services, and not for any commercial, legal or other use. These records will be updated constantly as D.C.
Water gathers additional information. D.C. Water requests that customers provide to it records of any service line replacements performed by
property owners. D.C. Water reserves the right to alter, amend or terminate at any time the display of these maps and records.

| understand

Figure 4. DC Water Disclaimer Language for Their Interactive Service Line Map (DC Water, 2021b).
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Summary of Main Points

e DC Water’s service line inventory is a living dataset designed to add and revise data
from multiple sources over time.

e DC Water has found sequential water sampling to be a useful tool for predicting the
presence of LSLs, but it is not a good predictor of the absence of lead pipe due to
factors that may impact the pre-sampling stagnation period.

e Aninteractive online map is a useful tool for communicating information on service
line material to the public. It is important to translate technical data into public
information and include clear disclaimer language to communicate the limitations of
the service line inventory.

Resources

Bukhari, Z., Ge, S., Chiavari, S., and Keenan, P. 2020. Lead Service Line Identification
Techniques. The Water Research Foundation.
https://www.waterrf.org/system/files/resource/2020-06/DRPT-4693.pdf

DC Water. 2021a. Lead Free DC by 2030. https://www.dcwater.com/lead. Accessed
December 3, 2021.

DC Water. 2021b. DC Water — Service Line Information https://geo.dcwater.com/Lead/.
Accessed December 3, 2021.

DC Water. 2021c. Service Line Materials Dashboard. https://www.dcwater.com/service-line-
materials-dashboard. Accessed 1/25/2022.

DC Water. 2022. Personal communication between EPA staff and Maureen Schmelling, DC
Water. April 19, 2022.

Deignan. John. 2021. DC Water’s LSR Program Journey from Mandated to Planned [Webinar].
AWWA Virtual Summit: Lead & Water Quality, April 7-8, 2021.
https://www.awwa.org/Events-Education/AWWA-Virtual-Summits/Lead-Water-Quality-
Summit#11394909-event-fags

Schmelling, M. 2019. Lead service line identification and replacement webinars. Retrieved
from USEPA website. https://www.epa.gov/dwreginfo/lead-service-line-identification-and-
replacement-webinars

Schmelling, M. 2021. DC Water’s Service Line Inventory and Display Maps [Webinar]. ASDWA
Annual Conference: 2021. Lead Service Line Inventories. October 18 & 19, 2021. Available at:
https://www.youtube.com/watch?v=IaZEbnXnQpQ. Accessed 1/19/22.
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Greater Cincinnati Water Works

Key Topics
e Building and Updating Service Line Inventory
e |Interactive Public Inventory Map

Background/Water Utility Description

Greater Cincinnati Water Works (GCWW) provides water services to Cincinnati, Ohio and
several surrounding counties. GCWW treats around 132 million gallons of water daily. They
use high consistent oxidation-reduction potential (ORP) (free chlorine at approximately 1.3
mg/L) and pH promoting lead (IV) scales to control corrosion (Liggett et al., 2022). GCWW
serves over 1.1 million customers through 3,180 miles of water mains (GCWW, 2021a).

In 1927, the City of Cincinnati stopped installing lead service lines (LSLs), yet some of those
LSLs still remain. GCWW estimates they have a total of 39,165 service lines that are part or all
lead, including 25,980 private, 13,085 full, and 100 public LSLs in their service area (GCWW,
2022).

Following EPA’s 1991 Lead and Copper Rule, GCWW launched a lead reduction program
(Arnette, 2020). For years, GCWW has replaced LSLs and used corrosion control treatment. In
2016, GCWW launched their Enhanced Lead Program, a two-tiered strategy that focused on
consumer education and outreach (Tier 1) and removal of all LSLs (Tier 2) (GCWW, 2021b,
Burlingame et al., 2018).

Building and Updating the Service Line Inventory

In 2000, GCWW began their effort to populate an inventory of public-side materials in GIS
using billing system information, the branch or service line number, and water main project
inspection reports (Arnette, 2020). Later, to develop an inventory of customer-side materials,
GCWW created a new attribute in GIS for the customer-side material type (Arnette, 2020). To
populate customer-side data, GCWW used the following sources of information (Arnette,
2020; Liggett et al., 2022; GCWW, 2016):

e Historical records and asset management records.
e Maintenance, repair, and replacement work.

e Work orders.

e Water main replacement inspections.

e Water main and service line records.
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e Customer-initiated replacement inspection reports.

e Visual inspections.

Following the effort in 2000, GCWW found that at branch number 101808, the public service
line materials transitioned from lead to copper. For the private side, GCWW also designated
the service line as lead or copper based on their branch numbers as follows:

e Branch numbers 102000 or higher and diameter of 2 inches or less as copper.

e Branch numbers below 102000 as lead except if GCWW had evidence that the
customer renewed the line, then designated as copper.

In 2016, GCWW created an electronic tool to collect information from their water main
project inspections, update their inventory, and allow the information to be available to the
public the next day (Arnette, 2020). This is accomplished using an electronic form on
inspectors’ phones created using Microsoft Power Apps. The information is sent directly to
GIS Editors. A snapshot of this app is provided as Figure 1.

O Create Email - p. 2

** all Fields are Required

Material Found (Private):

Material Installed (Private):
Private Side:
Renew Date (Pu): Renew Date (Pri):

@ Previous Page

Figure 1: Screenshot of Water Main Project Inspection App (Arnette, 2020).
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The inventory is continuously updated as GCWW retrieves more data, including information
provided by customers who verify the service line material on their property using a scratch
test and an online form on the GCWW website. Step-by-step instructions, along with contact
information, are provided on GCWW'’s website (GCWW, 2021c). Figure 2 below shows a
screenshot of the online form with instructions for customers to upload a picture of their
meter setting to help identify the pipe material.

Please complete the form and select the material that the private portion of you service line is made from. Please upload a picture of your meter setting that we could use
to help identify the pipe material. An example of a meter setting is shown below.

Acceptable file formats for the optional file are: jpeg, .jpg, .png, .gif, .bmp, tiff

Choose File | No file chosen

Figure 2: Screenshot of Instructions and Online Form from GCWW'’s website (GCWW, 2021c).
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Interactive Public Inventory Map

GCWW developed the interactive Lead Look-up Map to provide the public with easy access to
information from their service line inventory (GCWW, 2021d). After reading and accepting a
disclaimer regarding the accuracy and use of the data (see Figure 3), users can search their
address to view a map of their service lines and materials. The map includes a legend that
identifies materials on the public and private side, shown as a divided rectangle (left side is
public side and right side is private side). The map uses a combination of colors and
symbology. A green checked box denotes non-lead, yellow and an X is lead, and gray and no
symbol indicates no information. GCWW updates their map regularly as they retrieve more
data. A snapshot of the map is provided in Figure 4.

DISCLAIMER:

The materials in this site are provided "as is" and without express or implied warranties of any kind as to accuracy of the
information or fitness for any particular purpose. Greater Cincinnati Water Works (GCWW) does not warrant or represent
that the information contained herein is accurate or reliable or that the website will be free of errors or viruses.

GCWW makes every effort to update this information on a regular basis. However, because GCWW has not verified
historical records for completeness or accuracy and information is continually changing, GCWW makes no expressed or
implied warranty concerning the accuracy of this information, nor as to the reliability, relevancy, timeliness, utility or
completeness thereof. Changes may be made to the database at any time and without notice. GCWW assumes no liability
for direct, indirect, consequential, incidental special or other damages of any kind, as a result of errors, omissions, or
possible discrepancies with regard to this information.

Persons who use information contained in this database to commit a criminal act may be subject to criminal prosecution.

| have read the foregoing disclaimer and agree to its provisions. By accessing this website and database, the user agrees
to the terms and provisions hereof. The user further assumes all risk associated with the use of the data herein, and agrees
to indemnify and hold harmless the City of Cincinnati, Greater Cincinnati Water Works, and its employees, contractors and
vendors, from all claims, demands, actions, cause of action, suits, damages, cost, injuries, fees, attorney fees, and liability,
as may be occasioned by the inclusion of inaccurate or incomplete information in this database.

[ ] 1Agree

Figure 3: Screenshot of GCWW Disclaimer Language (GCWW, 2021d).
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Figure 4: Snapshot of the GCWW Lead Look-up Map (GCWW, 2021d).

Summary of Main Points

e Use Multiple Information Sources to Develop the Inventory. GCWW used a variety
of records to initially build the inventory and then verified and improved accuracy

using a custom-built app as well as information provided by customers.

e Develop User-friendly Tools. It is important to ensure that public-facing tools are
understandable by a range of users. Hiltner et al. (2019) found the GCWW map very
comprehensible, especially in comparison to other similar tools. A visual, with clear
legends can aid users’ understanding. Providing property-specific LSL information,
distinguishing private- and public-side information, being clear about what is not
known, and choosing legend colors and icons carefully, are all factors that can

improve the usability and understandability of

Resources

a tool.

Arnette, V. 2020. Greater Cincinnati Water Works Lead Service Line Replacement — Inventory,

Identification, and Replacement. The Water Research Foundation. Lead Service Line

Identification, Inventories, and Replacement Webcast. June 23, 2020.

https://www.waterrf.org/sites/default/files/file/2020-

06/WRF%20LSL%20Inventory%20Webcast_FINAL.pdf. Accessed February 7, 2022.

Burlingame, G.; C. Bailey; J. Nelson; V. Arnette; S. Bradway; A. Holthouse Putz; A. Stark; P.
Schwer; L. Sanborn; J. E. Tobiason; S. Via. 2018. Lessons Learned From Helping Schools
Manage Lead in Drinking Water to Protect Children’s Health. Journal AWWA. October 2018.
https://awwa.onlinelibrary.wiley.com/doi/abs/10.1002/awwa.1169
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Greater Cincinnati Work Works (GCWW). 2016. H20connection. December 30, 2016.
https://la.mygcww.org/wp-content/uploads/2019/02/2017 January_H2Oconnection.pdf.

GCWW. 2021a. 2020 GCWW Water Quality Report. https://www.cincinnati-
oh.gov/water/water-quality-and-treatment/water-quality-reports/2020-water-quality-
report/. Accessed December 14, 2021.

GCWW. 2021b. Enhanced Lead Program. https://la.mygcww.org/enhanced-lead-program/.
Accessed December 14, 2021.

GCWW. 2021c. Identify Your Service Line. https://la.mygcww.org/do-i-have-a-lead-service-
line/. Accessed December 14, 2021.

GCWW. 2021d. Greater Cincinnati Water Works Service Line Information.
https://gcww.maps.arcgis.com/apps/webappviewer/index.html?id=0a170c268c694e46a8a4de
394630df0bd. Accessed December 14, 2021.

GCWW. 2022. Personal communication between EPA and GCWW staff. Feb 2, 2022.

Hiltner, S., Romero-Canyas, R., McCormick, L., Neltner, T. 2019. Using online tools to publicize
lead service line locations and promote replacement. AWWA Water Science e1124 1-15.
https://awwa.onlinelibrary.wiley.com/doi/abs/10.1002/aws2.1124

Liggett, J., Baribeau, H., Deshommes, E., Raisle, M., Lytle, D., Masters, S., Muylwyk, Q,
Triantafyllidou, S. 2022. Service Line Material Identification: Experiences from North
American Water Systems. Journal AWWA. January 2022.
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Pittsburgh Water and Sewer Authority

Key Topics
e Dealing with Uncertain Historical Records
e Experience with Field Techniques
e Statistical (Predictive) Data Analysis
e |nnovative Field Data Forms
e Example of the Continuous Improvement
Approach

Background/Water Utility Description

The Pittsburgh Water and Sewer Authority (PWSA) provides water to 520,000 people in the
Pittsburgh area (USEPA, 2021). Publicly owned and operated, the system produces a daily
average of 69.6 million gallons of finished water (PWSA, 2021a). Approximately 965 miles of
water lines and 11 tanks comprise the distribution system (PWSA, 2021b). Water is treated
using a clarifier pretreatment system and rapid sand filtration system (PWSA, 2021c). In the
spring of 2019, PWSA also optimized their corrosion control treatment by switching to
orthophosphate, resulting in consistently lower lead levels (PWSA, 2021d). The initial water
distribution system was put into service in 1828 and expanded over time through the early
half of the 1900s (PWSA, 2021c). In November of 2020, PWSA estimated that in their system,
there are 10,995 public and 28,171 private lead service lines (LSLs), and 14,440 public and
4,997 private service lines of unknown material (Liggett et al., 2022).

Inventory Approach

Unless otherwise noted, the source of information for the inventory approach is the 2021
Journal AWWA Article Developing and Verifying a Water Service Line Inventory. Duffy, D. and
Pickering, W. (2021).

Overview

PWSA began updating their inventory of service line materials in 2016. To organize and
publicize their service line inventory, PWSA launched an online Lead Map on their website
(Figure 1). They update the map monthly as they gather more data. Users can search their
unique address on the map to display the results for their service line materials on the public-
and private-side, as well as to display the source of that data (Figure 2). Data sources include
historical records, verification by excavation, replacement information, and curb box
inspection (CBI) results.
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Dealing with Uncertain Historical Records

To begin their service line inventory update, PWSA reviewed historical drill records of water
main tapping and material identification endeavors, and historical private-side service line
inspections. PWSA digitized over 130,000 hard copies of these records and published them to
their Lead Map.

Because many service lines had been maintained and repaired since being installed, PWSA
found that only 63 percent of their historical records were accurate. Further, prior to 1984,
water main tapping and material identification were only done on the public-side. Private-
side service line inspection records had not been consistently updated or prepared at every
drill record site. As such, PWSA has a disclaimer on their online Lead Map (PWSA, 2021e),
cautioning that some of the historical records are inaccurate and that PWSA will update as
more information becomes available. PWSA began gathering data through alternative
approaches, including through the field techniques described below.

Experience with Field Techniques

PWSA began excavating curb stops where the location either had no historical record or had a
record of lead. PWSA requires a minimum of 24 inches be excavated on each side of the curb
stop because in many instances they found that the curb stop and small part of the service
line had been replaced with non-lead materials but tied back into lead. PWSA used an ArcGIS
Collector app to add a photo of each curb stop and log the type of service line materials.
Although effective, this excavation process was slow, less efficient due to the larger required
excavation size, and very costly to PWSA. In 2018 and 2019, PWSA spent $5 million
excavating sites that they found to not contain LSLs.

To evaluate a more efficient service line identification approach, PWSA began doing CBls
using small cameras sent down into the curb stop where the public and private service lines
were visible to identify the material. After inspecting approximately 15,000 locations in 2018,
PWSA found that about 25 percent of the data was usable. Often, they were either unable to
locate a curb box, reach the curb stop, or identify the service line material because of its
degradation or the photo quality. When CBI identified lead, results were very accurate (97
percent of locations were verified as LSLs. However, lead was later discovered at 35 percent
of locations identified by CBI as non-lead. Duffy and Pickering (2021) explain that this is
because in some locations, the curb box and a small length of the service line was replaced
but not the entire service line. PWSA began considering other ways to gather information on
service line material, as described below.
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Statistical (Predictive) Data Analysis

The University of Pittsburgh helped PWSA develop a model to predict service line materials at
locations across their system. The model used data from various sources, including property
assessments, tap sampling water results, and service line records, to predict what houses
might also have lead levels in their water above 15 micrograms per liter (Hajiseyedjavadi et
al., 2020). With an accuracy of 73 percent, the model was ultimately only slightly more
accurate than the historical records. Thus, PWSA decided not to use the model to estimate
service line materials but is using the model to prioritize LSL replacement areas.

Innovative Field Data Forms

PWSA developed specific service line and meter replacement work orders in the tablet-based
application used by its utility workers and plumbers. Utility workers and plumbers update
service line material observations and record data for any replacements they conduct. In
addition, the Allegheny County Health Department (ACHD) uses an app for their plumbing
inspectors to record data about the private-side service line inspections they complete.
ACHD’s app sends PWSA an email with the information logged during each inspection that
helps PWSA update the private-side of their service line material inventory.

Example of the Continuous Improvement Approach

PWSA'’s approach to developing an inventory fits into the EPA-recommended Continuous
Improvement framework to build and update the inventory using new and better data as
follows:

e Upon identifying the action level exceedance in 2016, PWSA began updating their
inventory of residential service line materials by reviewing historical records.

e PWSA began reviewing historical drill records and private-side service line
inspections.

e Upon review, PWSA realized there were too many gaps, inaccuracies, and
inconsistencies to solely rely on the historical records. The data were only 63
percent accurate.

e PWSA began exploring alternative approaches that would be more cost effective and
increase accuracy.

They modified their approach for conducting excavations at the curb box to use cameras to
try to reduce costs and improve the likelihood of finding LSLs. Although less invasive and
reliable for identifying LSLs, CBIs were less reliable for confirming that no LSLs were present.
Then PWSA experimented with predictive modeling but found that the model was only
slightly more accurate than historical records. Thus, PWSA decided not to use predictive
modeling to estimate service line materials but instead uses it to prioritize LSL replacements.
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PWSA has found that no one method is superior to all others and that a combination of
methods works best (see Lessons Learned).

Lessons Learned

Duffy and Pickering (2021) provided a summary of lessons learned from their efforts to build
a service line inventory:

e Use Multiple Data Collection Methods. Although PWSA could not solely depend on
historical records and CBI to update the service line inventory, these methods added
value to the inventory and ultimately helped refine PWSA’s approach. Further,
although the predictive data analysis could not be used to estimate service line
materials, PWSA is using that analysis to prioritize lead service line replacement
areas.

e Understand Your Historical Data and Limitations. Upon further evaluation, PWSA
discovered that water main replacements before the 1970s only replaced a few feet
of service line. Thus, they could not classify all water main replacements as non-lead.

e Use Electronic Forms and Apps. PWSA developed multiple apps and tools along the
way, including their Lead Map and ArcGIS Collector app. The map is user-friendly
and consistently updated. The app eases the service line material reporting process
for workers. In short, the tools meet the needs of both the back-end and front-end
users.

Resources

Duffy, D. and Pickering, W. (2021). Developing and Verifying a Water Service Line Inventory.
Journal AWWA, 6-13. https://awwa.onlinelibrary.wiley.com/doi/abs/10.1002/awwa.1686

Hajiseyedjavadi, S., Blackhurst, M., and Karimi, H. (2020). A Machine Learning Approach to
Identity Houses with High Lead Tap Water Concentrations. Association for the Advancement
of Artificial Intelligence, 13300-13305. https://ojs.aaai.org/index.php/AAAl/article/view/7040

Liggett, J., Baribeau, H., Deshommes, E., Raisle, M., Lytle, D., Masters, S., Muylwyk, Q,
Triantafyllidou, S. Anticipated publication January 2022. Service Line Material Identification
Strategies: The Experiences of Ten North American Water Systems.

Pittsburgh Water and Sewer Authority (PWSA). 2021a. 2020 Year in Review.
https://www.pgh2o.com/about-us/performance/2020-year-review. Accessed December 7,
2021.

PWSA. 2021b. Water. https://www.pgh2o.com/water. Accessed December 7, 2021.
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December 7, 2021.
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Appendix C: Instructions for Self-lIdentifying LSLs and Information When
Water System Conducts Verification

Examples of Customer Service Line Material Identification
Instructions

Philadelphia Water System
Rockford, lllinois

Newark, New Jersey

Washington, DC

Water Service Verification Materials from Menasha, WI
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Philadelphia Water System Customer Instructions for Self-ldentifying LSLs

PHILADELPHIA

— EEPARTHEHT—

How to check your water service line material

The City's water mains are not made of lead. However, the water service line running
from the water main to your home may be made of lead or steel.

For any questions about
lead in your water:

Lead can also be
found in older brass Call us at (215) 685.6300.
fixtures and valves Our staff will provide information
and in old solder or on water testing, safety tips and
epaxy, where pipes replacement options.
are joined.
Passible Pipe Materials
You can test the _
water service line Lead
where it connects to
the water meter in cn_'p;
the basement. m
Galvanized Stee
——
May be made of lead, copper, Plactic

galvanized steel or plastic.

Follow these steps:

You will need: 1. Find the water meter in your basement.

Look at the pipe that comes through the out- Lead is dull, very soft, and will turn a shiny

. Ke .
ar:cnin side wall of your home and connects silver coler when scratched.
to your meter.
: Stn:!ng 2. Carefully scratch the pipe (like you would &
refrigerator lottery ticket) with a key or a coin. Do not use
magnet

a knife or other sharp tool. Take care not to
make a hole in the pipe. If the scratch turns
a shiny silver celer, it could be lead or steel
NOTE: If pipe is painted, use sandpaper to
expose the metal first, Magnets will ONLY stick to steal.
They will NOT stick to lead or copper.

3. Place the magnet on the pipe.
If 2 magnet sticks, it is a steel pipe.

Other ways » Purchase a lead test kit at a hardware or home » Alicensed and insured plumber can inspect

you can check improvement store. These kits test what the pipe your pipes and other plumbing for lead or steel.

for lead: is made from—not the water inside. Replacing an older brass faucet or valve might
Look for an EPA recognized kit. reduce the lead in water.

Source: https://www.phila.gov/media/20211208161245/HowToCheckYourServicelineForLead-21.12.07.pdf.
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Rockford, IL System Customer Instructions for Self-ldentifying LSLs

Pipe Identification Procedures
How To Identify A Lead Water Service Pipe

Tools Needed:
Flathead Screwdriver, Refrigerator Magnet & A Penny (or other coin)

Step 1:

Locate the water service line

coming into the building.

This is typically found in the basement. An “inlet
valva™ and the water meter are installed on the pipe
after the point of entry.

Identify a test area on the pipe betwaen the point
whare it comes into the building and the inlet valve.
If the pipe is coverad or wrapped, expose a small
area of metal.

Step 2:

Scratch the surface of the pipe.

Use the flat edge of a screwdriver or other tool to
scrateh through any corrosion that may have built up
on the outside of the pipa.

DOutlet
Walwe

Fips To
Hoamia

Flumbing

Step 3:

Compare your pipe to the chart below.

Each type of pipe will produce a different type of scratch,
raact to the magnat differently and produce a unique
sound when tapped with a meatal coin.

Lead Pipes
The Scratch Test

If the scraped area is shiny and
silver, your service line is lead.

The Magnet Test
A magnet will not stick to a lead
pipa.

The Tapping Test
Tapping a lead pipa with a coin will
produce a dull noisa.

Copper Pipes

The Scratch Test

If the scraped area is copper in
color, like a penny, your senvice
line is copper.

The Magnet Test
A magnet will not stick to a copper
pipe.

The Tapping Test

Tapping a copper pipe with a coin
will produce a metallic ringing
noise.

ROCKI'ORD
v i

TR R

Galvanized Pipes

The Scratch Test

If the scraped area remains a
dull gray, your service line is
galvanized steel.

The Magnet Test
A magnet sticks to a galvanized
pipa.

The Tapping Test

Tapping a galvanized pipe with a
coin will produce a metallic ringing
noise.

Source: https://rockfordil.gov/city-departments/public-works/water-division/lead-and-drinking-water/.

Accessed November 2, 2021.
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Newark, NJ Customer Instructions for Self-ldentifying LSLs

HOW DO | CHECK MY SERVICE LINE'S MATERIAL?

To find out if you have a copper, lead or galvanized steel service on your property, you (or your
landlord) can perform a Materials Verification Test on the water service line where it connects to the
water meter to determine the material of the water service line on your property.

Please follow the steps below, and then send the results of the test along with your address to
info@newarkleadserviceline.com. The City of Newark will include your results in their water service
line inventory records.

What You Need

® A house key or coin

# A strong refrigerator magnet

Steps to Chedk Your Service Line
1. Find the water meter on your property.
2. Look for the pipe that comes through the outside wall of your home and connects to your meter.

3. Use a key or coin to gently scratch the pipe (like you would scratch a lottery ticket). If the pipe is
painted, use sandpaper to expose the metal first.

4. Place the magnet on the pipe to see if it sticks to the pipe.

Determine your pipe material and send your results and address to

info@newarkleadserviceline.com

Your Test Results

If your pipe is copper:
The pipe may appear dull brown on the outside but will be the color of a bright penny if gently
scratched. A magnet won't stick to a copper pipe.
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Newark, NJ Customer Instructions for Self-ldentifying LSLs (continued)

If your pipe is lead:
The pipe will appear dull and soft but will turn a shiny silver color when scratched. A magnet won't
stick to a lead pipe.

If your pipe is galvanized steel:
The scratched area will remain a dull gray, and a magnet will stick to the surface. If you have a
galvanized steel pipe, you may still have a lead gooseneck on your service line.

Please send your results and address to info@ newarkleadserviceline.com

I PERFORMED A VISUAL INSPECTION OF MY LEAD SERVICE LINE. WHAT IF | AM STILL NOT SURE
ABOUT MY LEAD SERVICE UNE MATERIAL?

If you tested your water service line, and are still unsure of your lead service line material, the City will
visit your home to inspect your service line at no cost to you. To schedule an inspection, contact the

Lead Service Line Replacement Team at (373) 733-6303 or email waterandsewer@ci.newark.nj.us

ARE THERE OTHER WAYS | CAN CHECK TO SEE IF | HAVE A LEAD SERVICE LINE?

For more information on identifying a lead service lineg, including NPR's interactive tool for lead pipe
identification, visit httos:/fwww. lsir-collaborative. org/fidentifyving-service-line-material_html

Lead test kits to test the pipe can be purchased at your local hardware store. Look for an EPA
recognized kit. You can purchase an EPA-approved lead test kit at https.//www.epa gov/lead/lead-

test-kits or https://www .amazon.com/do/b008bk15pu

For questions about lead in water or testing your water service line, contact the Lead Service Line
Replacement Team at (973) 733-6303 or email waterandsewer@ci.newark nj.us

Source: https://www.newarkleadserviceline.com/check-your-line. Accessed December 21, 2021.
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DC Water Customer Instructions for Self-ldentifying LSLs

Water Service Pipe Material Identification

Lead Galvanized Iron Copper Brass
Dull gray, bendable; | Dark gray or black; R B
Qe ; g Straightrigld pipe Can have green Can have green
Appearance between wall/floor : £ : : 8 -
R | corrosion spots | cofrosion spo
Theaads o MNone Yes MNone Yes
connections L | |
Scratch Test Shiny silver Hard to scratch, remains | Copper, like a Gold color
(coin or key) : Eray | penmy !
Magnet Test Does not stick Magnet WILL stick | Does not stick | Does not stick i
Lead Galvanized Iron

Galvanized pipes have
“threads” at connections.

Lead pipes widen at base and
often form a “bulb.”

Copper

Brass has “threads”.
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DC Water Customer Instructions for Self-ldentifying LSLs (continued)

Step 1

Locate the water service line entering the building.
You need to see the pipe where it comes through
the floor or wall. In the basement or lowest floor, or
whole-house water shut-off valve nearby.

through - try to pull back

Cannot see where pipe comes

insulation and use phone camera
to view pipe at breakthrough.

Step 2

Use Pipe Material Identification Sheet

#  Look for threads at connections.

»  Scratch pipe with a coin or key to reveal the
metal. You may need to scratch through
corrosion or paint. Lead is soft and scraiches
easily.

#  Seeif a kitchen magnet sticks to the pipe. A
magnet will not stick to a lead pipe.

TR

Step 3

Take three (3) photos.

1. Pipe coming through wall or floor.

2.  Closer view of pipe with scratch.

3.  Further view of pipe that includes shut
off valve.

Step 4
Send photos to leadtest@dcwater.com.

Source: https://www.dcwater.com/sites/default/files/Lead-

Pipe coming
through floor

Testing/DCWPipeMaterialldentificationGuide 2021.pdf.
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Customer Information When System Verifies Customer Service Line Material —
Menasha Utilities Postcard

Menasha g
Utilities

THE POWER OF COMMUNITY

Menasha Utilities
P.O. Box 340
Menasha \WI 54952

— Action Required
Dear Menasha Utilities Customer:

Menasha Utilities Water Department does not have record of your water
service pipe material

We are updating our records and working toward a lead free water supply for our customers. We would like to
verify and confirm the type of water service coming from the water main in the street to your home. The

appointment will take approximately five minutes and we will need to access your water meter usually located
in your basement.

Please call the Water Distribution Department at 920-967-3431 to schedule an appointment
between the hours of 7:00 a.m. and 3:00 p.m. Monday thru Friday.

For more information visit our website: www.menashautilities.conmy/water-department.

Thank you in advance for your cooperation.

[Insert Contact information]
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Customer Information When System Verifies Customer Service Line Material —
Menasha Utilities Information When Appointment is Scheduled

Water Service Verification

Appointment Expectations

Water service lines can be made of lead, copper, galvanized steel, or plastic. Without excavating the service
line to expose the pipe, Menasha Utilities employees can determine the pipe material by locating the pipe that
connects the water meter to the water main (usually in the basement). Once the pipe is located, employees
will conduct a scratch test and find out if the pipe is magnetic to determine the service line material. Images of
the different service line materials are shown below.

Reminders

e All Menasha Utility employees have photo identification. Please request to see credentials if they are
not visible.

e Someone 18 years or older must be present for the entire appointment.

e Please secure and maintain control of pets.

e Menasha Utility employees will need a safe and clear path to access the water meter.

Internal Plumbng |
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Menasha Utilities Information When Appointment is Scheduled (continued)

e Bronze to brown in color e Blue or black
e Not magnetic e Not magnetic

e When scratched the pipe will shine like a penny e When scratched the pipe does not change

Dull gray color
Not magnetic
Soft and shiny silver when scratched

|z - —pigeel 29

e Dull gray color
e Magnetic
e Very hard when scratched

Source:
https://www.menashautilities.com/sites/menashautilities.com/files/Water%20Service%20Verifications%20w
ebpage%20content%202019.pdf. Accessed November 29, 2021.
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Appendix D: Summary of Lead Ban Provisions by State

Below is a summary of the 1986 lead ban provisions by EPA Region and then by state. The tables have been recreated with some
modification to the format from Table 3-1 of EPA’s Lead and Copper Rule Guidance Manual. Volume I: Monitoring (USEPA, 1991b),
but the content has not been updated. Thus, water systems should verify the lead ban effective dates with their states.

EPA Region |

State Implemented Method Date Certification Requires Use of Lead Notes
Lead Ban Effective Signature Solder Flux Pipe
Connecticut Yes Public Act No. 66-192; Sec. 12/31/88 Governor X X X Requires solder warning
29-261 General Statutes; 03/29/89 label
State Plumbing Code
Maine Yes Internal Plumbing Rules 10- 08/01/87 Commissioner, X X X State purchased Pb
144A CMR238; Chapter Dept. of Human solder test kits for
9,8,10; Chapter 3, Table 3,5; Services inspectors, etc. to use in
and Chapter 11.D.1 02/23/89 field testing.
Massachusetts Yes State Plumbing Code, 2-18 01/01/86 Commissioner, X X X
CMR; Pg. 55, 201, 208, 207 Dept. of Env.
Protection
03/08/89
New Yes State Plumbing Code, Governor X X X Adopted BOCA
Hampshire Chapter ??? 700, Part ??? 08/01/87 03/28/89
701
Rhode Island Yes Regulation S.B.C.-3; Article 4, | 01/01/87 Governor X X X Adopted BOCA
P402.3 and P402.4; and 03/28/89
Article 5, P508.4 and P509.5
Vermont Yes VT Residential plumbing 12/28/88 Commissioner of X X X New legislation eff. June
code, ABC Envir. Protection 09/10/82 Health, 03/27/89 1989 consolidating
Rules for public buildings plumbing codes and
clarifying lead ban.
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State Implemented Method Date Certification Requires | Use of Lead Notes
Lead Ban Effective Signature Solder Flux Pipe
New Jersey Yes Uniform Construction Governor X X X Pipe is covered under
Code, Plumbing Subcode 02/02/87 02/02/89 Bureau of SDWA
5:23-3,15 Regulations
New York Yes Executive Law, Section 01/01/86 | Commissioner of X X X Lead ban law; Load
= 905,5 of Titles 9 NYCRR Health 01/11/89 labeling law
C
o
o0 Puerto Rico Yes Planning Board Regulation | 06/19/88 Governor X X X
f( #7 (Building Regulation)
& Article V- 8-10
Virgin Island Yes VI Interim Primary DW 02/06/89 Governor X X X
Standards Title 12, VI Rules 02/06/89
& Regs. Chapter 51,
Section 1303
Certification i
State Implemented Method Datc.a Requires | Use of Le.ad Notes
Lead Ban Effective Signature Solder Flux Pipe
Delaware Yes State Plumbing Code, 06/17/88 Secy. Dept. Health X X X Adopted BOCA
Section 119 Chapt. 79, & Social Services
Sec. 7906; Chapt. 1, Sec.
122e
D.C. Yes D.C. Plumbing Code 08/19/88 X X Requires PN; bans>8%
Supplement of 1986, pipe, but not fittings
= Article 5
.é’ Maryland Yes COMAR 09.20.05.02., 08/16/88 Secy. Environment X X X Effective 03/30/89 for
& 09.20.11.10E,0901.01.09/ 09/15/88 pipes and fittings
x 01.03
w
Pennsylvania No Plumbing System Lead 01/06/91 X X X Act also bans the sale
Ban and Notification Act of materials that are
of 7/69 not lead free
Virginia Yes Uniform Statewide 04/01/86 Governor X X X Adopted BOCA
Plumbing code P-501.7.3, 04/15/87
P-501.8.4 and P-210-1,4
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Implemented Date Certification Requires | Use of Lead
State Method . ] Notes
Lead Ban Effective Signature Solder Flux Pipe
West Virginia Yes Legislative Rules, Dept. of | 06/19/88 Governor X X X Requires PN
Health, Plumbing
Requirements 64 CSR 57
Impl D Certification R i f L
State mplemented Method atc.e equires | Useo c?ad Notes
Lead Ban Effective Signature Solder Flux Pipe
Alabama Yes State Lead Ban Act, 05/10/88 Governor/ADEM X X X
ADEM Admin. Code 01/89 Director
R.335-7-11-05
Florida Yes Florida Statues, 06/10/88 Governor/DER X X X Dept. of Community
Subsection 553.11 and 12/88 Secretary Affairs to adopt
553.06 amended State
Plumbing Codes
Georgia Yes State Plumbing code, 07/87 X X X
Section 402.1, Section 01/89
114.5, and Section
> 1109.1; State Regs.
.5 Kentucky Yes State Plumbing Code, 01/04/88 Commissioner of X X X Formalization of
qucf Section 17, PC-60-3 Bd. Of Housing enforcement
< Mgr. D.w. Branch procedures with the
w Div. of Plumbing with
the next few months.
(11/90)
Mississippi Yes Board of Health, Envir. 04/13/88 Exec. Secy. Bd. Of X X X Requires PN
Regs. Division 300-Water 05/88 Health/Asst. Dir.
Supply, Part 301 Section Div. Water Supply
301.5(c)
North Yes State Plumbing Code 03/87 Comm. of X X X Requires PN
Carolina Volume Il, Section 602.4 Insurance/head
(solder & flux) Section Public Water
1008 (solder, pipe, flux) Supply Branch
Guidance for Developing and Maintaining D-3 August 2022

a Service Line Inventory




Implemented Date Certification Requires | Use of Lead
State Method . ] Notes
Lead Ban Effective Signature Solder Flux Pipe
South Yes State SDWA, 61-58.4 (1) 11/88 Chief Bureau DW X X X Requires PN; State
Carolina Program Plumbing Codes
expected to be
amended during next
legislative session.
Tennessee Yes Tennessee Code 03/18/88 | Governor/Dir. Div. X X X
Annotated, Title 88, Water Supply
Chapter 13, Part 7
Certification i
State Implemented Method Dat(.e Requires | Use of L(?ad Notes
Lead Ban Effective Signature Solder Flux Pipe
lllinois Yes lllinois Administrative 04/86 Dir. Of H. EPA & X X X
Code, Chapter 1, Section Dir. Of Dept. of
890.620d Health, 09/13/88
Indiana Yes IN Plumbing Code, title 03/01/87 NA X X X
675, Sec 7 Subsec. 113g
and Sec. 602, Subsec. d
Michigan Yes Mi Construction Code 06/07/88 Governor X X X
2 Act 11/21/88
]
é” Minnesota Yes Minnesota Statues, 06/01/85 Comm. Of Health X X X Sellers of lead solder
< Chapter 326, Section 09/27/88 must display warning
o 326 371, MN Plumbing sign.
Code
Ohio Yes OH Basic Building Code 09/12/88 OH EPA & X X X
Governor
9/26/88
Wisconsin Yes Wisconsin 1986 Governor X X X
Administrative Code 09/28/88
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State Implemented Method Date Certification Requires | Use of Lead Notes
Lead Ban Effective Signature Solder Flux Pipe
Arkansas Yes State Plumbing Code, 10.1.6 Governor Bill X X X
and 10.1.7 06/01/88 Clinton
06/16/88
Louisiana Yes State Sanitary Code, chapter | 09/20/88 | Dept. Asst. Secy. X X X Requires PN
XIl (Water Supplies) of Dept. of Health
— & Hospitals
>
S 09/12/88
ED New Yes State Plumbing Regulations | 04/01/87 | Governor Garrey X X X Requires PN
p Mexico Carruthers
o 12/06/88
Oklahoma Yes Rules and Regulations 05/06/87 | Governor Henry X X X Adopted BOCA
Governing Plumbers Bellman
Yes Rules and Regulations for 07/01/88 Governor X X X
Texas Public Water Systems, Clemenis
337.206(b) 09/29/88
Certification i
State Implemented Method Datc.e Requires | Use of Lt?ad Notes
Lead Ban Effective Signature Solder Flux Pipe
lowa Yes IA Administrative Code, 09/14/88 Larry Wilson X X X Requires PN
Chapters 40 and 41 Exec. Fir. Of IDNR
_ Kansas Yes KS Statutory Authority 65- 04/19/88 Dr. Stanley C. X X X Requires PN
> 1710 and 65-171R Grant Secy. KDHE
c
o
'go Missouri Yes 10CSR 60-10.040 and 60- 08/31/88 Dr. F. Brunner X X X Requires PN
gt‘ 8.020; and MS Released Dir. MDNR
o Statues, Chapters 311.060
Nebraska Yes NB Safe Drinking Water Act, 05/88 Greg Wright, Dir. X X X Requires PN
Title 179, Chapter 2, Sections Dept of Health
003, 004, 005
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Implemented Date Certification Requires | Useof | Lead
State Method . . Notes
Lead Ban Effective Signature Solder Flux Pipe
Colorado Yes CO Plumbing Code, 01/31/88 Governor X X X Adopted Uniform
Chapters 8 and 10 11/21/91 Plumbing Code
Montana Yes Administrative Rules, 12/31/87 Chief, Water X X X
8.70.304, Plumbing Quality Bureau,
Permits (4) 10/11/88
= North Yes State Plumbing Code, 01/01/88 Governor X X X
i Dakota Sections 62-03--033,1- 09/19/88
%,, 08(5), 63-03-04-02(4)
o
Z South Yes State Plumbing Code 09/03/87 Secy. Dept. of X X X
w
Dakota Water Resources
Utah Yes State Plumbing Code 04/24/89 Dir. Division of X X X
Env. Health
03/08/89
Wyoming No The Region is trying to implement a lead ban at the local level while pursuing the adoption of a state lead ban.
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Implemented Date Certification Requires | Useof | Lead
State Method . . Notes
Lead Ban Effective Signature Solder Flux Pipe
Arizona Yes AZ Revised Statues, 49- 08/18/87 Governor X X X Requires PN, Adopted
353.A2(k) and 49-353.B 08/28/88 uniform plumbing
code.
California Yes Health and Safety Code, 07/01/86 Gov. George X X X Effective 01/01/88 for
SB164 Sections 300.6 and Daukmejian, pipes solder warning
300.7 03/28/89 label
Hawaii Yes HI Revised Statues, 06/05/87 Dir. Dept. of X X X Requires PN; fines
Chapter 340B Health 03/22/89
=
5 Nevada Yes NAC, Chapter 445,412, 01/89 State Health X X X Requires PN
s Revised Statues Officer 02/18/89
o
<
o American Yes AS D.W. Regs. Sec. 01/89 Yes X X X
Samoa 25.0431.1
N. Mariana Yes CNMI Drinking Water 03/13/89 Gov. Pedro X X X
Is. Regs. Section 5.51 Tenorio 03/13/89
Guam Yes Revised Uniform 03/01/88 Gov. Joseph p. X X X
Plumbing Code, 1988 Ada, 04/07/89
Rep. of Palau NO Trust Territory
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Implemented Date Certification Requires | Use of Lead
State Method . . Notes
Lead Ban Effective Signature Solder Flux Pipe
Alaska Yes Section 1, AS 18.60.705 06/05/88 Governor, X X X Covers all water
04/11/88 systems as of 4/89
Idaho Yes Idaho Code Chapter 26, 08/11/88 Governor, X X X Adopted Uniform
Title 54 03/30/89 Plumbing Code
>é Oregon Yes Health Division Rules 333- | 09/04/84 Governor, X X X Warning Labels;
'%D 61-020, 333-61-040 and 03/10/89 removal of lead
: 333.61.087 service lines; public
a notification lead flux
was banned in 1988
Washington Yes State Building code, 04/27/87 Governor, X X X
Chapter 551-16 WAC, 03/30/89
Section 15-16 060 03/17/88
Certification :
Impl ted Dat R U f Lead
State mplemente Method a ('e equires seo (?a Notes
Lead Ban Effective Signature Solder Flux Pipe
. All Yes: 54 56 56 55
©
S No: 3
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Appendix E: Michigan Minimum Service Line Verification Requirements

In 2018, Michigan EGLE revised their regulations to require systems to prepare a complete
distribution system materials inventory by January 1, 2025. One goal of the materials inventory
isto “. .. Demonstrate through physical verification that the inventory is accurate.” Michigan
designed their verification process using the principles outlined in their “Minimum Service Line
Verification Requirements (Michigan EGLE, 2021). These requirements in their entirety are
provided as Appendix E.
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MICHIGAM DEPARTMENT OF ENVIROMMENT, GREAT LAKES, AND ENERGY
DRINKING WATER AND ENVIRCNMENTAL HEALTH DIVISION

n
EG LE Minimum SERVICE LINE MATERIAL
VERIFICATION REQUIREMENTS

A reliable inventory of potable water service line materials is impaortant for service line replacement
planning, effective asset management, and notification of citizens served by lead service lines.
Reliability and completenass of service line records can vary both across and within water supplies;
therefore, it is important that supplies take steps to verify service line materials and records. Water
supplies are not expected to physically verify every service line, but rather a statistically sound
subset. To effectively evaluate the accuracy of service line records and/or predict service line
materials, a representative, unifermly random number of service lines must be physically verified.

Infarmation gathered through random material verification processes provides:

« A verified estimate of the proportion of each service line material and material configuration
across the distribution system, providing a sound basis for planning service line replacement
and notification efforts.

« A basis for evaluating the reliability of existing service line material records and identifying
areas where additional physical verification or information may be needed. For water supplies
with high confidence in existing records, this may serve to demonstrate that records are, in
fact, reliable.

* A baseline data set for predicting materials at other locations (in combination with other
information).

This random material verification process does NOT provide:

= The service line material configuration of every building served; or
« The extent to which specific areas of the distribution system may differ from the system-wide
average occurrence rate of each sernvice line material.

Verification Exceptions:

« A water supply may avoid the material verification process if all potable water service lines
within the water supply meet the strict definition of *known” described below.

« Water supplies may exclude from this verification service lines four inches or more in diameter.
Guidance for addressing these service lines as part of the Complete Distribution System
Materials Inventory (CDSMI) will be provided separately.

Timing of Verification:

It is recommended that water supplies conduct this verification early enough in the CDSMI process to
allow sufficient time for additional work, as needed, before the CDSMI is due to the Michigan
Department of Environment, Great Lakes, and Energy (EGLE) by January 1, 2025. Consider
completing this verification by the end of 2022, thereby allowing an additional two years to undertake
any additional activities that may be necessary to complete the inventory.

Random Material Verification Process

To evaluate the accuracy of potable water service line records andlor predict service line materials, a
statistically sound, uniformly random number of service lines should be physically verified. Some
supplies have already conducted recent physical verifications andfor have controls in place that
dictate service line materials, resulting in a very high level of confidence in the materials of some

EGLE Environmental Assislance Center Michigan.gowEGLE Guidance Document
Telephona: 1-800-662-9278 Page 1 of 8 Rew_ 32021
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MiNIMUM SERVICE LINE MATERIAL VERIFICATION REQUIREMENTS

eGLE

semvice lines. In recognition of this, the following protocol requires random verification of only those
senvice lines of “unknown” material.

For the purpose of this verification, a conservative approach is used to determine when a service
line's material can be characterized as “known” and be excluded from the verfication process.

To be considered “known,” and therefore excluded from the pool of sites from which a random
sample will be drawn, a service line must meet criteria 1 or 2 below:

1. The service line was recently' physically verified and all of the following apply:
* ALL points, as defined in Step 5 below, were recently physically verified;
* The physical verification was well documented as to the material at each point; AND
+ The water supply has not observed deviations from these records during operations
and maintenance.

OR

2. Ordinances or controls were in place and all of the following apply:
+« Ordinances?® or other contrals® were in place at the time the service line was installed
specifying materials used in service line construction AND
« The water supply has not observed deviations from these ordinance(s) or control(s)
during operations and maintenance.

Any service line that does not meet one of the two criteria above is considered “unknown" for
the purpose of this verification process and should be included in the list of locations from which a
set of sites will be uniformly randomly selected for verification.

=>>»>MOTE: Service lines four inches or more in diameter may be excluded from the verification
process.

=» NOTE: This definition of “known” and the three- or four-point verification process described below

in Step 5 are specific to this baseline verification process and may not apply to other aspects of
the CDSMI. Further guidance on completing the rest of the CDSMI will be provided at a later date.

1 *Recently” in this context is water supply-specific. Supplies must define recent to includa a time after which its records
hawve been demonsirated to be reliable. Mo recards prior io 1989 may be considered recent for the purpose of this portion
af the verification process. The use of lead service lines was officially prohibited in Michigan in 15988; therafore, the health
risk due o unreliable records is higher before this date. This does not mean service line records prior to 1889 have no
valua. Thay may have great value in finalizing a system's CDSMI, bul they cannot be used 1o exclude a location from the
pool of sites from which random siles are selected for this verification.

2 pn ordinance is defined as: A law, slalule, or regulation enacted by a municipal corporation. An ordinance is a law
passed by a municipal government. A municipality, such as a cily, lown, village, or borough, is a political subdivision of a
siate within which a municipal corporation has been established to provide local government 1o a population in a defined
area.

* A conftrol, for the purpoases of this guidance, is defined as: A general sel of approved apecificaliona or binding
construction documeantation that explicitly demonstrates that there were confrals in place dictating the material usage in all
public and privale portions of a service lina. Any controls must first have been axplicilly adopled by tha water system or
directly defined for each blueprint used in construction.

Page 2 of 8
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EG. E MiNIMUM SERVICE LINE MATERIAL VERIFICATION REQUIREMENTS
L

Material Verification Process E'IEES
Step 1: Identify all potable water service lines of “unknown” material.

Identify all potable water service lines of “unknown” material (i.e., those not meeting the criteria of

“known” provided above). Determine the total number of these “unknown” service lines. Service lines
four or more inches in diameter may be excluded from this verification process.

MNote: For the purpose of this verification process, assumed service line materials cannot be used to
classify a service line as “known.”

Step 2: ldentify how many service lines should be physically verified.

« Water supplies with fewer than 1,500 “unknown” service lines must physically verify at least
20 percent of the total number of “unknown” lines.

« Water supplies with 1,500 or more “unknown” service lines must physically verify enough lines
to reach a 95 percent confidence level. See Appendix A to determine the number of service
lines requiring verification.

From the list of “"unknown” service lines identified in Step 1, randomly select enough service lines to
at least meel the number requiring physical verification as determined in Step 2. Selection must be
uniformly random and not selected based on any specific criteria which can introduce bias. In other
words, each “unknown” service line must have an equal chance of being chosen for verification.

See Appendix B for an easy way to generate a uniformly random set of lecations for verification.

Mote: It may be tempting to introduce a “logic” to the site selection process, such as selecting within
periods of construction or targeting portions of town. However, doing so can unintentionally bias the
data sel. Be certain to use a truly random selection method such as the one described in Appendix B.

Step 4: Create a tool for tracking records and materials during verification.

Create a spreadsheet (or other tracking mechanism) containing the randomly selected locations
identified in Step 3. Include columns or fields for tracking both existing records and results of the
physical verification. In this step, enter currently available information about service line materals
based on pre-verification records. See Appendix C for an example spreadsheet.

Step 5: Conduct three- or four- point physical verification.

Three or four points of physical verification are required for each service line. Physical verification
methods may include potholing (by a variety of methods including hydro-vac, air-knifing, hand
digging, etc.), trenching, televising, and in-home inspections. Always record the actual material
observed for each point described below, even if the material was as expected. Do not use “non-lead”
to describe the material.

Page 3ol 8
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MiniMUM SERVICE LINE MATERIAL VERIFICATION REQUIREMENTS

eGLE

SLR

Each service line requiring verification must have the following three or four points physically
verified (numeric bullets refer to the numbered location in the illustration above):

1. Interior portion of the service line up to the first shutoff valve or 18 inches inside the building,
whichever is shorter;
Curb stop to building, a minimum of 18 inches from the curb stop; and
Main to curb stop, a minimum of 18 inches from the curb stop.
Lead connector (goosenecki/pigtail), if present. In this context, a goosensck or pigtail is a
short section of material, typically not exceeding two feet, which can be bent and used for
connection between a rigid fitting (corporation stop) and the service line piping.
If a lead connector is present, a water supply must EITHER:

= Conduct a physical verification;

P pa

OR
« Have a control that was in place demonstrating they were never used;

oR

= Assume locations with galvanized service lines between the main and curb stop contain
(or previously contained) a lead connector. If a water supply makes this assumption,
they may skip physical verification of the gooseneck material.

Note: Unless assuming the current or previous presence of a lead gooseneck, most water
supplies with galvanized service lines between the main and curb stop must physically verify
the connector material.

Page 4 of 8
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EG. E MiniMUK SERVICE LINE MATERIAL VERIFICATION REQUIREMENTS
L

Step 6: Record results of physical verification in the spreadsheet created in Step 4.

In the spreadsheet or tracking tool created in Step 4, enter the service line material observed at each
point of the service line during the physical verification conducted in Step 5. Always record the actual
material observed, such as lead, copper, plastic, galvanized steel, or other. Do not use “non-lead.”

Step 7: Evaluate results of physical verification.

This representative, uniformly random sample of service line materials should be, with a high
probability, representative of service line materials from the portion(s) of the system from which the
random set was selected. You can use this informalion to assess the reliability of your existing
records and make sound assessments/decisions as you complete a system-wide inventory.

Assess Reliability of Existing Records:

Compare the historical records of your randomly selected sites with the new physically verified
materials for those sites to evaluate the reliability of your water supply's historical records. For
example, what percent of the time did the physical verification match the historical records? If

historical records are found to be unreliable, additional physical verification may be necessary.

Predict Service Line Materials at Other Locations:

The results of this verification, in combination with other available information, can be used to
predict service line materials at other sites. Water supplies may need assistance with this
process. Additional information will be provided in a separate guidance document.

Retain Verification Records:

Create, compile, and retain documentation of your verification efforts. You may be asked by EGLE o
produce or submit these records.

Beyond This Verification:

This is not the end of the CDSMI process. As noted in Step 7, additional verification may be
necessary if records are found to be unreliable, additional work may be needed to build-out the
inventory, notifications to residents may be necessary, reporting to EGLE will be required, ete.
Additional guidance on these steps will be provided later.

Lead Service Line Notification Reminder:

Written notification must be provided to the owner and occupant(s) of any building with a service line
known, or assumed, to contain lead in any portion.

This guidance was created in collaboration with the University of Michigan and with consideration of
the ASDWA/BlueConduit white paper “Principles of Data Science for Lead Service Line Inventories
and Replacement Frograms”™ which can be found at: hitpsiihwww . asdwa.org/2020/09/25/asdwa-
blueconduit-release-white-paper-on-lsl-data-methods.
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Appendix A: Minimum Number of Service Lines Requiring Physical Verification

MiNIMUKM SERVICE LINE MATERIAL VERIFICATION RECUIREMENTS

Mumber of
“UnNARWR” Service Number to Physically
Lines* Verify
Fewer than 1,500 20%of .unknnwn
lines
1,500 306
1,600 310
1,700 314
1,800 117
1,900 320
2,000 322
2,200 327
2,400 EEh
2,600 335
2,800 338
3,000 341
3,500 346
4,000 3151
4,500 354
5,000 3157
6,000 361
7,000 364
8,000 367
5,000 368
10,000 3170
15,000 75
20,000 EYr)
30,000 179
40,000 181
60,000 182
80,000 383
225,000 or more 384

* For the purposes of this verification process, this represents the number of service lines that do
NOT meet the criteria for “known” service lines described at the beginning of this document. If the
number of “unknowns” falls between two values on the chart, either interpolate or round up to the

higher number.
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MiniMUM SERVICE LINE MATERIAL VERIFICATION REQUIREMENTS

eGLE

Appendix B: Generating a Uniformly Random Set of Service Lines for
Verification

You can use a spreadsheet (such as Microsoft Excel or Google Sheets) lo generate a uniformly
random set of “unknown” locations for verification using the following steps:

1. In the first column of a spreadsheet, list every unigue service location of “unknown” material.
They can be listed by address, service line |D, or other identification method.

2. In the second column, generate uniformly random numbers, so that each service line is
associated with a randomly generated number, using the following steps:

a. Enter the following formula in the second column: =RAND({ )
b. Putthe '=sRAND( ) formula next to each location.

c. This generales a number between 0 and 1 for each location.
d

. Then select the column with the random values and use the spreadsheet's “Copy
feature.

e. Then use the “Paste Special” option to “Paste Values Only” in the same column that you
have already selected. This will ensure your random numbers remain static.

f. Then use the “Sort” feature to list the randomly generated numbers from lowest to
highest. If the “Sort Warning" appears, select “Expand the selection,” then “Sort."

3. Select only the top N homes, where N is the number requiring verification. For example, if you
need to verify 20 locations, select the first 20 locations on the list. These are the 20 unifarmly
random locations requiring verification.

Here is a short online tutorial for generating random samples in Microsoft Excel. The same formulas
and method work for Google Sheets.

Paga Tol 8
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Appendix C: Example Field Verification Tracking Spreadsheet

MiNIMUKM SERVICE LINE MATERIAL VERIFICATION REQUIREMENTS

Service Line Material Service Line Material

Service Line 1D & Location Based on HISTORICAL RECORDS Based on FIELD VERIFICATION
Parcel 1D/ Historical | Historical Interior Date of Type of vear verified Verified P—— Date
Service Address Record Record {18” or 1* Historical Material Material [18” or 1* method
Line 10 Connector Main-to- | Curbstop- shutoff] Record Record Bullt | connector Main-to- Curbstop- shutoff} Verlfied

|gooseneck) | Curbstop | to-Home [pooseneck) | Curbstop | to-Home
123456783 23 Mala 5t WA Copper Copper Lhakrown 1558 M Copper Copper Copper 122020 Hydnowa:
123456750 B0 Ist Ave [ ] Copper Copper [R5 ] 12171556 Mate covd 1851 A Copper Copper Copper 12/5/2009 Hydrovar
123456754 12 puchigan Ave | Linkmown Lrnkrown Copper Copper 1927 Lead Galvarined Leod Lead 2020 Excovarion
123456795 34 2nd Ave Lead Gofvanized Copper Copper A Copper Copper Copper 1142272020 | Hydrovec
123456796 541 W Main 5t NA Copper Copper Copper 31571586 Permiit 1554 N4 Copper Copper Copper 11,13/2009 Hydrovac
123456738 24 North 5t Lead Gofvanized Copper Copper 1535 Lead Galvomired Leod Lead 10/25/2000 Excovation
123456800 26 Grond Ave LUinknown Linkmown Copper Unknown EI15 1525 Nate cord 15286 NA Copper Leod Copper 11,/28/200% Excovation
123456803 13 24th 5t Lead Gofvanized Copper Unknown 11171853 Nate cord 1871 NA Lead Gotvanized Gakvonired 5252000 Hydrovac

NOTE: This table is enly an example. Waler supplies must document the location, existing records (if available), and findings of the physical verification. Water supplies should
consider adding any additional columns that will capture data useful to the verification process or completion of the CDSMI.

Pagae Baof 8
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Appendix F: Examples of Data Quality Disclaimer Language

DC Water

Greater Cincinnati Water Works

Pittsburgh Water and Sewer Authority
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Below are just a few examples of disclaimer language from DC Water, Greater Cincinnati Water
Works, and Pittsburgh Water and Sewer Authority’s websites regarding the accuracy of the
inventory information provided to the public. This information can be adapted for use.

DC Water

DC Water - Water Service Information

To see service line information, enter an address in the search box or zoom in on the map. Click the circle located within the property boundaries
to view the property's service line information. The information provided through this map is limited to the best available data in DC Water's
possession at this time. It may not be accurate.

Visit Service Lines - Fact Sheet for more information.

DISCLAIMER: The maps provided by the District of Columbia Water and Sewer Authority ("D.C. Water”) are based on histoncal data, information
directly provided by customers, and in some cases, information acquired during physical inspections. DC Water does not guarantee the accuracy
of these records and maps, which shall be used for the sole purpose of providing property owners and residents with DC Water's best available
data regarding their private water services, and not for any commercial, legal or other use. These records will be updated constantly as D.C.
Water gathers additional information. D.C. Water requests that customers provide to it records of any service line replacements performed by
property owners. D.C. Water reserves the right to alter, amend or terminate at any time the display of these maps and records.

| understand

Source: https://geo.dcwater.com/Lead/. Accessed December 21, 2021.
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Greater Cincinnati Water Works

DISCLATMER:

The materials in this site are providad "as 15" and without express or implied warranties of any kind &s to accuracy of the information or fitness for any particular purpose. Greater Cincinnati Water
Works (GCWW) does not warrant or represent that the information contained herein is accurate or reliable or that the website will be free of errors or viruses.

GCWW makes every effort to update this information on a reqular basis. However, because GCWW has not verified historical records for completeness or accuracy and information is continually
changing, GCWW makes no expressed or implied warranty concerning the accuracy of this informafion, nor as fo the reliability, relevancy, timeliness, utility or completeness thereof.  Changes may
be made fo the database at any time and without notice. GCWW assumes no liability for direct, indirect consequential, incidental special or ofher damages of any kind, as a result of errors,
omissions, or possible discrapancies with regard to this information.

Persons who use information contained in this database to commit a criminal act may be subject to criminl prosecution.

| have read the foregoing disclaimer and agree to its provisions. By accessing this website and database, the user agrees to the terms and provisions hereof. The user further assumes all risk
associated with the use of the data herein, and agrees to indemnify and hold harmless the Cily of Cincinnatl, Greater Cincinnati Water Works, and its employees, confractors and vendors, from all
claims, demands, actions, cause of action, suits, damages, cost, injuries, faes, attomey fees, and liability, as may be occasioned by the inclusion of inaccurate or incomplete information in this
(atabase.

[]IAgree

Source:

https://gcww.maps.arcgis.com/apps/webappviewer/index.html?id=0a170c268c694e46a8a4e394630df0bd
Accessed December 21, 2021.
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Pittsburgh Water and Sewer Authority

DISCLAIMER ©

The maps provided by the Pittsburgh Water and Sewer Authority (PWSA)
are based on historical data, service line inspections or both. PWSA does
not guarantee the accuracy of these records and maps, which shall be used
for the sole purpose of providing property owners and residents with the
best available data regarding lead service lines, and not for any
commercial, legal or other use. These records will be updated as PWSA
gathers additional information. PWSA reserves the right to alter, amend or
terminate at any time the display of these maps and records.

Source: https://lead.pgh20.com/your-water-service-line/planned-water-service-line-replacement-map/.
Accessed December 21, 2021.
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CITY OF FRAMINGHAM
CAPITAL PROJECT/EQUIPMENT REQUEST - FY2024-2033 CIP
DEPARTMENT: |Z Water Enterprise DEPARTMENT PRIORITY: |3

(1) PROJECT NAME: |Merriam Hill Tank Rehabilitation FY24
PROJECT STATUS: |Existing in Edmunds

(20 PROJECT DESCRIPTION AND JUSTIFICATION: (3) PURPOSE OF PROJECT:
Repair of the Merriam Hill Tank is necessary to
maintain the structural integrity and promote Replace existing infrastructure

and maintain drinking water quality. The tank,

constructed in 1962, is a welded steel structure Replace existing capital asset

and has the capacity to store 3.5 million gallons Replace exis.ting vehicle
of potable water. The proposed work identified Replace equipment
through an inspection in 2020 will rehabilitate the New infrastructure

Merriam Hill Tank and extend its service life. This New capital asset
includes taking the tank out of service, cleaning, )
welding repairs, installing mixing system, replace- New vehicle
ment of the interior and exterior coatings, and New equipment
disinfection. The existing coating is lead based
and will require full containment for sand blasting
and removal.

PROJECT ADDITIONS/CHANGES JUSTIFICATION: X Strategic/Comprehensive/Master plan
Removed Goodnow Tank work, since it is being
done under an FY23 appropriation.

(4) BUDGET REQUEST BY YEAR:

FY 24 FY 25 FY 26 FY 27 FY 28 FY 29-33
a. |Land Acquisition
b. |Planning / Feasibility
c. |Design
d. |Construction 2,450,000
e. |Equipment/Vehicles
f. |Contingency
g. |Other
TOTAL 2,450,000 - - - - -
(5) PRIORITY:
a. health and safety safety concern, hazardous condition, agency compliance, non-functional, etc
b. level service maintains City desired level of service
maintenance
C. economic development |adds to the City’'s economic vibrancy
d. service improvement new or improved service to meet demand
(6) EFFECTS ON ANNUAL OPERATING BUDGET:
FY 24 FY 25 FY 26 FY 27 FY 28 FY29 YEARS
29-33
Personnel
Operating
(7) PROPOSED FUNDING SOURCE(S): (10) PROJECT OR EQUIPMENT LOCATION:
1) Bond Checkerberry Lane
2) (11) ASSET TYPE:
3)

(7a) POTENTIAL GRANT FUNDING SOURCE IF APPLICABLE: (List source and matching requirements)

(8) PROJECT LEAD NAME & CONTACT INFO: (ADDITIONAL PROJECT INFO AS NEEDED)
Robert A. Lewis

(9) FINANCE DEPARTMENT NOTES:
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IMPROVING COMMUNITIES TOGETHER

October 28, 2021

Ms. Stephanie L. Tarves

Senior Water & Wastewater Engineer
City of Framingham

Department of Public Works

100 Western Avenue

Framingham, MA 01702

Subject: Proposal to Design Improvements of Merriam Hill and Goodnow Tanks
including Supplemental Services

Dear Ms. Tarves:

Thank you for the opportunity to provide this proposal for preparing a design for improvements to the
Merriam Hill and Goodnow tanks. We have also included supplemental services that include bidding
assistance as well as funds that could be used for construction to address immediate sanitary deficiencies.

Background

The Merriam Hill and Goodnow Water Storage Tanks were recently inspected in 2020. The Merriam Hill
Water Storage Tank was constructed in 1962. It is a welded steel structure and has the capacity to store
3.5 million gallons of potable water. Work has been identified to rehabilitate the Merriam Hill Tank and
extend its service life by taking the tank out of service, cleaning, welding repairs, installing mixing
system, replacing interior and exterior coatings, and disinfecting. The existing coating is lead-based and
will require full containment for sand blasting and removal.

The Goodnow Tank was constructed in 1976. It is a Corten steel structure, a steel that naturally forms a
protective rust layer, and requires no painting. The Goodnow Tank is a legged elevated tank with the
capacity of 300,000 gallons of potable water. Work identified to rehabilitate the Goodnow Tank and
maintain it includes taking the tank out of service, cleaning, spot-repair of interior metal corrosion,
minor structural roof repairs, and disinfecting.

Design and Supplemental Services

Design

Based on our review of the inspection reports, we offer the following detailed design recommendation
for each tank:

Merriam Hill Tank Improvement Design
Contract documents will include applicable plans and specifications that will allow the City to bid required
improvements under Chapter 30, Section 39M. Elements that will be included in the design:

e Finishes be abrasive blast cleaned to SP-6 on the exterior and SP-10 on the interior. Pitand linear
weld repairs. Coating for the exterior consists of 4 (four) coats of Zinc/Epoxy/Flouropolymer
(Tnemec Series 700) using Class 1A lead containment and the interior consists of 1 (one) coat of
Zinc/Epoxy VOC free.

BETA GROUP, INC.
315 Norwood Park South, 2nd Floor, Norwood, MA 02062
P:781.255.1982 | F: 781.255.1974 | W: www.BETA-Inc.com



Ms. Stephanie Tarves
October 28, 2021
Page 2 of 2

e Improvements regarding safety, sanitary, security, and structure.

Goodnow Tank
Contract documents will include applicable plans and specifications that will allow the City to bid the
required improvements under Chapter 30, Section 39M. Design elements will include:

e Based on the results of the inspection, both the interior and exterior surfaces are generally in
good condition. There were some observed areas where corrosion was noted on the interior
surface. These locations will be noted and will be spot treated to SP-11 and coated with an Epoxy
100% solids by brush or drywall knife.

e Improvements regarding safety, sanitary, security, and structure.

Supplemental Services

Services within our scope will include items beyond design. These would include additional inspectional
services, bidding assistance, evaluating sanitary deficiencies, DEP coordination, and construction to
address imminent sanitary deficiencies, as required. It is not unusual in tanks of this age and condition to
have underlying issues that surface during in-depth investigations. These issues require immediate
attention to protect public health and where possible, should be completed in advance of the complete
tank renovation. Any of these issues would be addressed with the City prior to advancing this type of
service.

Proposed Costs
To provide the services noted above for both Design and Supplemental Services we would recommend a
budget of $295,000.

Please let me know if you need any further information on this proposal.

Very truly yours,
BETA Group, Inc.

Robert T. Mackie, PE, BCEE
Vice President

K:\Framingham, MA\2019 Master Services\Task Order 24 - Tank Cleaning\10-28-21 Merriam-Goodnow Design and Supplimental Services.docx
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Utility Service Company Inc s U ez

Scott Kelley

24 Fellow Rd
Brentwood, NH 03833
Scott.Kelley@suez.com

Merriam Hill
3,000,000 Gallon Ground Storage Tank
Inspection Report

Dept. of Public Works, Framingham, MA

Prepared For:

Blake D. Lukis

Director of Public Works
City of Framingham

150 Concord Street
Framingham, MA 01702

Inspection Performed May 27, 2020




TANK DATA

TANK NAME: Merriam Hill
TANK DESIGN: GST CONSTRUCTION TYPE: Welded Steel
LOCATION: 35 Checkerberry Lane

CITY: Framingham STATE: MA
CAPACITY: 3,000,000 HEIGHT: 45° DIAMETER: 115°
BUILDER: CB&l YEAR: 1962 CONTRACT # NA
EXT. COATING: Alkyd LEAD: 44000 mg/kg CHROMIUM: 6200 mg/kg
INT. COATING: Epoxy LEAD: 130 mg/kg CHROMIUM: 20 mg/kg
INSPECTOR(S): ‘ MA Service Center | DATE: | May 27, 2020

SUMMARY

Due to the extensive coating failure taking place along the exterior roof surfaces, as well as
the extent and the aggressive nature of the corrosive activity taking place along the interior
shell surfaces, consideration should be given to scheduling the tank for complete
rehabilitation as soon as feasible to do so. At that time, it is recommended that the scope of
work outlined below be performed as a minimum consideration.

EXTERIOR COATING RECOMMENDATIONS

Due to age of the existing coating systems, the extensive coating degradation along the
exterior roof surfaces and evidence of interfacial adhesion problems along the shell surfaces
it is recommended that exterior surfaces of the tank, inclusive of all appurtenances, be
abrasive blast cleaned to a SSPC-SP #6 Commercial blast grade followed by the application
of a (4) coat Zinc/Epoxy/Urethane coating system which consists of (2) finish coats of an
Acrylic polyurethane material. Laboratory analysis of the coatings has indicated that there are
actionable levels of lead and chromium present within the exterior coatings therefore it will be
necessary to completely encapsulate localized areas of the tank, if not the entire tank
structure, within a class 1A containment structure during the abrasive blast cleaning
operations so as not to adversely impact or contaminate the surrounding area or grounds.
This containment structure should conform to the guidelines set forth within SSPC-Guide 6
(Guide for Containing Surface preparation Debris during Paint Removal Operations) with
strict limits on emissions. Both pre and post soil sampling should be performed around the
perimeter of the tank in order to determine existing, as well as, post maintenance soil
conditions and air quality monitoring should be performed during the abrasive blast cleaning
phase of the tank rehabilitation to ensure there is no impact to the surrounding community.

N

Dept. Public Works, Framingham, MA
Merriam Hill 3.0MG GST



INTERIOR COATING RECOMMENDATIONS

Due to the extent of blistering, delamination and complete failure to the substrate it is
recommended that all interior surfaces, inclusive but not limited to, the roof, roof supporting
structure, shell, and floor be completely abrasive blast cleaned to an SSPC-SP #10 Near-
White Metal grade. The underside of the roof plates as well as the roof support structure
should then receive (1) full coat of a NSF approved Zinc Primer applied at 2.5-3.5 mils, (1)
stripe coat of a NSF approved high solids Epoxy applied at 4.0-6.0 mils to all lap seams
angles and bolted connections followed by (2) full coats of the same Epoxy material applied
at 3.0-5.0 mils per coat for a minimum DFT of 12.0 mils for the completed system. The shell
and floor surfaces should receive (1) full coat of a NSF approved Zinc Primer applied at 2.5-
3.5 mils, (1) stripe coat of a NSF approved high solids Epoxy applied at 4.0-6.0 mils to all
weld seams angles and/or bolted connections followed by (1) coat of an NSF approved 100%
solids Epoxy coating applied at 25-30 mils.

STRUCTURAL RECOMMENDATIONS

The overall structural integrity of the subject tank still appears to be good however the
aggressive nature of the corrosive activity along the shell surfaces would suggest the
possibility of active metal loss in the form of pitting and/or loss of weldment both of which
may require remedial repairs. It is therefore strongly recommended that provisions for
welding repairs, such as linear welding and pit welding and/or plating, be incorporated within
the scope of work to be performed. It is recommended that all areas of metal loss in the form
of pitting representing a 35% or greater reduction in corresponding plate thickness along both
the shell and floor surfaces be spot welded in such a manner so as to ensure 100% fusion
with the base metal and bring the pit at least flush with the original plate surface. For the
purpose of establishing base line costs it is recommended that a quantity of (500) pits be
included in the scope of work to be performed, along with a unit cost per pit to be added or
subtracted from the lump sum number based on the final count. There is also localized areas
of heavy corrosion and stratified rust formations along the roof lap seams, the junctions with
the roof rafters, as well as rafter connections to shell support clips which represent the areas
with the greatest possibility of actionable metal loss to be present. Therefore provisions for
linear welding and patch plates should also be included in the project specifications in order
to address these potential issues as well. The shell is equipped with a single 18” x 24” oval
shell manhole. At such time as the subject tank is scheduled for complete rehabilitation
consideration should be given to installing a minimum of (1) additional shell manhole in order
to aid in compliance with current OSHA Confined Space Regulations. It is recommended that
this shell manhole be 30” in diameter and be equipped with a hinged or davit supported
cover.

SANITARY RECOMMENDATIONS

The roof is equipped with (82) 2” diameter rigging couplings of which are currently sealed.
However, any and all rigging couplings which are found to be deteriorated and/or damaged to
the degree in which they will not properly seal should be replaced as necessary prior to the
completion of all scheduled cleaning and painting.

Dept. Public Works, Framingham, MA
Merriam Hill 3.0MG GST



SAFETY & SECURITY RECOMMENDATIONS

The existing ladder gate offers very little protection against unauthorized access to the roof
due to the close proximity of the ladder to grade and the large spacing between the vertical
slats of the ladder cage. It is therefore recommended that the ladder be cut off at a higher
elevation and the existing ladder gate re-installed, or at least the bottom (2) sections of ladder
cage be removed so as to allow for the installation of a new hinged ladder gate which
completely encapsulates at least the bottom 8’ of the access ladder and is capable of being
locked in place. In addition, consideration should be given to replacing the existing fall
prevention device on the ladder with a flexible cable system.

Dept. Public Works, Framingham, MA
Merriam Hill 3.0MG GST



WATER STORAGE TANK CONDITION ASSESSMENT REPORT

SUEZ Advanced Solutions

Date: 05/27/20

‘ Project: 151359

|Task: 1.01

Tank Name: Merriam Hill

Address: 35 Checkerberry Lane

‘ City: Framingham

sueea

| State: MA

County: Middlesex

Lat: 42.279475

| Long: -71.446946

Capacity:

3,000,000 gallons

Tank Type: GST

Construction: Welded Steel Tank ID Plate: No

Height: 45'

Diameter: 115'

Contract: NA

YrBuilt: 1962 | By:CB&l

Exterior Last Painted: Spotted 2011

Exterior Color: Sky Blue

Interior Last Painted: NR Interior Color: White

Exterior Roof Conditions: All questions are Yes / No/ NA / NR unless listed (G/F/P) for Good / Fair / Poor / NA/ NR

Tank Area Item of Concern Status Comments
Roof Coating visual assessment? (G/F/P) Poor Coating Type: Alkyd Lead Bearing: Yes  DFT: 7.8-17.75 mils
Coating Actionable checking / delamination? Yes The coatings along the exterior surfaces of the roof are in poor condition with
Actionable corrosion / deterioration? Yes severe weathering and extensive degradation resulting in widespread thinning,
s th it paint tchings? crazed cracking and coating delamination exposing several difference coating
S there any grafiiti paint or etchings No interfaces as shown in the attached photographs. In addition, at least 15% of
Coating adhesion assessment? (G/F/P) Poor the roof surfaces are also experiencing complete delamination resulting in the
S . exposure of the steel substrate and medium to heavy surface rusting. This
Does soiling impact visual appearance? No : ) ) )
degradation represents only a slight progression since 2015
Will antenna equipment impact recoat? Yes
Roof Structural visual assessment? (G/F/P) Good The overall structural and sanitary condition of the roof exterior surfaces
Structure Are all plate seams sealed? Yes appears to be very good with no aggressive corrosion, metal loss or unsealed
enetrations evident.
Significant pitting or metal loss visible? No P
Rigging holes / access ports sealed? Yes The roof is equipped with (6) concentric rows of 2" diameter rigging couplings
Other unsealed penetrations present? No uniformly spac.e.s throughout the roof. The COLIp|II’.lgS appear to be in sound
structural condition and all are currently sealed with threaded plugs
Is the roof perimeter watertight? Yes
Roof Vent Design meets state standards? Yes Finial Stub OD: 24"
Screen intact? Yes The roof is equipped with a freeze/vacuum resistant vent assembly bolted to a
Vacuum pallet functional? Yes steel receiver flange. The vent, expanded metal screen as well as the screen
- and solid PVC pallets are all intact and in very good sanitary condition
Unsealed penetrations present? No
Roof At least two hatches to WC present? Yes The roof is equipped with (5) 24" diameter roof hatches, each with raised necks
Access Primary meets state standards? Yes and hinged, downward overlapping, lockable covers. All of the roof hatch
" assemblies were found to be intact, structurally sound and fully functional. All
Additional meet state standards? Yes . ) )
hatch covers were closed and secured with locks prior to and after this
All roof access points secured? Yes inspection
Antenna equipment affects roof entry? No
Roof Is there a roof ladder / stair present? Yes There is a fixed in place roof ladder which is intact, structurally sound and in
Safety Is there a guardrail system present? Yes generally good condition. The roof is equipped with a handrail assembly which
Required fall t syt i No is set back approximately 18' from the edge of the roof and extends around the
equired fal arrest system present ¢ outer peripheral of the roof. The handrail is 48" in height, intact, structurally
Are the roof FAA lights operational? NA sound however, the coatings are in poor condition as reported for the roof.
Exterior Shell Conditions: All questions are Yes / No/ NA / NR unless listed (G/F/P) for Good / Fair / Poor / NA / NR
Tank Area Item of Concern Status Comments
Shell Coating visual assessment? (G/F/P) Poor Coating Type: Alkyd Lead Bearing: Yes  DFT: 13.07-22.59
i i i ination? Y . ; -
Coating Actionable checking / delamination es The coatings along the shell surfaces are still providing an acceptable level of
Actionable corrosion / deterioration? No protection to the underlying steel surfaces however, the existing coatings,
Logo visual assessment? (G/F/P) NA |r?clu's.|ve of previously spot f:leaned an'd re-coated surface§ ar'e exhlblt!ng
significant surface degradation and evidence of compromised inter-facial
Is there any graffiti paint or etchings? No adhesion as indicated by scattered areas of top coat delamination. In addition,
Coating adhesion assessment? (G/F/P) Poor adhesion testing revealed wegk adhegion at different interfac.e.s suggesting that
these surfaces no longer provide a suitable substrate for additional spot
Does soiling impact visual appearance? | Yes maintenance and overcoating.
Will antenna equipment impact recoat? Yes




Shell Structural visual assessment? (G/F/P) Good The overall structural integrity of the shell exterior surfaces appears to be very
Structure Are all plate seams sealed? Yes good with no aggressive corrosion, metal loss or leaks evident.
Significant pitting or metal loss visible* No The top shell ring is equipped with a painter's rail which also appears intact and
Unsealed penetrations present? No structurally sound at least as viewed from the ground and the shell ladder. As
Floor plate extension condition? (G/F/P) | Good pre\{lously reporteq during ou.r past inspection, the. rail |§ equipped WIFh (?)
rigging trolleys which appear intact however, functionality and safety is highly
Any active leakage observed? No questionable therefore, the angle as well as trolleys should be closely inspected
Painter's angle or rigging rail present? Yes prior to use.
Foundation | Structural visual assessment? (G/F/P) Good The concrete foundation was still found to be structurally sound with no
Anchor bolt corrosion / separation? NA appreciable degradation evident. The mastic sealer between the foundation and
- e N floor plate however is exhibiting significant degradation and/or is completely
Grout or sealer in sound condition? ° missing. At such time as the exterior surfaces of the subject tank are next
Does grade promote good drainage? Yes maintained the existing mastic sealer should be completely removed and
- . - replaced with an elastomeric sealant
Failure or undermining of foundation? No
Shell At least two manholes present? No The bottom shell ring is equipped with (1) 18" x 24" oval manhole with a
Access Primary meets state standards? No reinforcement pad. The manhole assembly appears structurally sound and in
— good sanitary condition however,the hinge assembly which originally supported
Additional meet state standards? NA the cover when in the open position has been removed.
Structural damage / leakage visible? No
Shell Required shell ladder present? Yes Safety Climb Type: NA
i i ? N
Safety Required safety climb system present? ° The shell access ladder assembly is intact and structurally sound however, the
Is shell ladder equipped with a cage? Yes coating is in only fair condition with evidence of scattered medium to heavy
rusting taking place primarily along bolted connections of the cage and ladder
Are th t platf t? Yes
re there rest platiorms presen support brackets. The ladder is equipped with what appears to be a
Actionable corrosion / deterioration? Yes non-conventional fall prevention system consisting of a galvanized flat bar
Functional security gate present? Yes mate.rlal bolted to the .Iaddgr rungs. The manufacturer of this s;{stem is unknown
and it was not determined if a safety sleeve assembly was available
Do antennas / cables impact climbing? No
Overflow Extends to near ground level? Yes Pipe OD: 10"
External weir box sealed / secured? Yes The shell is equipped with a sealed weir box and overflow pipe assembly which
Actionable corrosion / deterioration? No extends down to within 12" of grade, then travels above grade to a drainage
U lod rat o N basin where it discharges through a 90 degree elbow only 3" above the basin
nsealed penetrations present: ° grating. The overflow assembly appears intact and structurally sound however,
Required air gap present? Yes the coating is exhibiting some degradation and rusting particularly along the
Screen is intact or was replaced? Yes U-boI.ts which sgcurg the plpg to the shell support brackets. The dlsch.arge
opening of the pipe is fitted with a rubber boot and an expanded aluminum outer
Flapper is functional or was replaced? NA screen and a stainless steel inner fine mesh screen which appears to be torn.
Drain, spillway or rip-rap present? Yes

Interior Roof Conditions: All questions are Yes / No / NA

/ NR unless listed (G/F/P) for Good / Fair / Poor / NA / NR

Tank Area Item of Concern Status Comments
Roof Coating visual assessment? (G/F/P) Good Coating Type: Epoxy Lead Bearing: No DFT:9.11-59.19
Coating Actionable blistering / delamination”? No The coatings along the underside of the roof are in generally good condition
Actionable corrosion / deterioration? No with 90% of the coatings still intact. The remaining surfaces are exhibiting
- - - scattered areas of medium to heavy rust and stratified rust formations along lap
Coating adhesion assessment? (G/F/P) Fair seams and unsealed junctions with roof supporting structure as well as the roof
Rafter visual assessment? (G/F/P) Good to shell junction. There also appears to be a significant degree of corrosion
A A along the top face of the bottom rafter flanges and connections with the shell.
Roof to shell junction? (G/F/P) Good
Roof Structural visual assessment? (G/F/P) Good The overall structural integrity of the roof plates and roof support structure still
Structure Are all plate seams sealed? Yes appears to be good however, evidence of at least localized areas of heavy
— — stratified rust formations along areas noted above suggest the strong probability
Significant metal loss on plates visible? | No that at least slight to moderate metal loss may be taking place along the
Significant metal loss on rafters visible? No affected surfaces. The potential for metal loss was noted during our last
- inspection and it appears to have at least noticeably progressed since that
Roof bolted connections sound? Yes . .
inspection
Light leaks visible from the interior? No




Interior Shell & Floor Conditions: All questions are Yes / No/NA / NR unless listed (G/F/P) for Good / Fair / Poor / NA / NR

Tank Area Item of Concern Status Comments
Shell & Coating visual assessment? (G/F/P) Fair Coating Type: Epoxy Lead Bearing: NR DFT: NR
Floor Actionable blistering / delamination? No Coatings along the shell interior are exhibiting scattered areas of failure
Coatings Actionable corrosion / deterioration? Yes resulting is medium to heavy rust and rust tubercle formations occurring along
: weld seams and main plate surfaces mostly within the bottom (5) shell rings.
Coating adhesion assessment? (G/F/P) Fair P y ®) 9
Shell & Structural visual assessment? (G/F/P) Good The shell interior surfaces appear to be in good structural condition however,
Floor Are all plate seams sealed? Yes there is potential for scattered areas of at least slight to moderate metal loss as
Struct Sianificant pitt al | isible? No well as at least isolated areas of significant metal loss all primarily in the form of
ructure 'gnificant prtting or metal 1oss visible« pitting along both main plate surfaces and weld seams as shown in attached
Column or wall conditions? (G/F/P) NA photographs.
. . The floor surfaces were covered in less than 2" of sediment which impeded
Shell to fl tion? (G/F/P Good . - ; . . .
ell to floor junction? ( ) detailed visual inspection of these surfaces however, our last inspection of 2015
Fill line opening in sound condition? Yes did reveal what appeared to be rust tubercles protruding up through the silt at
Is there a silt stop present? Yes that time. This would suggest the probability of active corrosion and potential
metal loss along the floor surfaces as well.
Is a separate floor drain present? No
Shell Is an interior shell ladder present? No Safety Climb Type: NA
i i ? NA
Safety Required safety climb system present? The interior of the shell is not equipped with an access ladder nor is one
Actionable corrosion / deterioration? NA required or recommended
Internal balcony or platform present? No
Water Water quality visually acceptable? Yes The water supply is exhibiting slight to moderate turbidity however there is only
Quality Significant staining or biofilm present? Yes very slight staining or sediment along the shell surfaces expect for the bottom
. - - v ring which was exhibiting moderate staining an light sediment clinging to the
Significant floor sediment present? es surfaces. The floor was uniformly covered in what appeared to be less than a 2"
Is there a mixing system present? No layer of light silt
Is there a cathodics system present? No
Is there a level indicator present? No

Site Conditions: All questions are Yes / No/ NA / NR unless listed (G/F/P) for Good / Fair / Poor / NA / NR

Tank Area Item of Concern Status Comments
. i i i i 2 |Y
Site Is site equipped with a security fence? °s The perimeter fence appears to be generally intact however, there is some
Any signs of damage to the fence? Yes barbed wire along the top of the fence where is broken and/or missing.
Are fence gates secured with locks? Yes
9 There is medium to heavy rusting present along 15-20% of the pipe
Is a vault or pump house present? Yes and valve surfaces located within the vault.
Sample tap onsite? Yes )
The free standing enclosure located at the base of the tank houses a sample

Is there telemetry / SCADA onsite? Yes tap. The enclosure was locked prior to inspection and was not opened during
Is there non-tank pooling water onsite? No this inspection.
Is there electrical service onsite? Yes
Are there power lines near the tank? No
Is there a non-tank water source onsite? | No
Is the tank located in a coastal area? No
Site utility during tank rehab (G/F/P)? Good




Merriam Hill 3.0MG GST located in Framingham, MA
Inspection conducted 05/27/20

Overall view of the Merriam Hill 3.0MG GST located in ~ Roof exterior: showing roof equipped with an aluminum
Framingham, MA freeze/vacuum resistant vent assembly

Roof exterior: showing finial vent assembly to be in very =~ Roof exterior: showing finial vent internal screened pallet
good structural and sanitary condition to be intact and in very good condition

Roof exterior: showing vacuum pallet within finial vent to Roof exterior: showing center stub of the finial vent to be
be properly seated 24" inside diameter
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Merriam Hill 3.0MG GST located in Framingham, MA
Inspection conducted 05/27/20

50 S

Roof exterior: showing rigging plugs within center dollar Roof exterior: showing paint sample being procurred from
plate to be in sound structural and sanitary condition roof ladder surfaces

e

Roof exterior: showing roof access ladder to be intact and Roof exterior: showing extent of coating degradation and
structurally sound rusting taking place along roof plate and handrail surfaces
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Roof exterior: showing extent of coating degradation and Roof exterior: showing extent of coating degradation and
rusting taking place along roof plate and handrail surfaces rusting taking place along roof plate and handrail surfaces
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Merriam Hill 3.0MG GST located in Framingham, MA
Inspection conducted 05/27/20

Roof exterior: showing extent of coating degradation and Roof exterior: showing extent of coating degradation and
rusting taking place along roof plate and handrail surfaces rusting taking place along roof plate and handrail surfaces

Roof exterior: showing extent of coating degradation and Roof exterior: showing extent of coating degradation and
rusting taking place along roof plate and handrail surfaces rusting taking place along roof plate and handrail surfaces

Roof exterior: showing extent of coating degradation and Roof exterior: showing extent of coating degradation and
rusting taking place along roof plate and handrail surfaces rusting taking place along roof plate and handrail surfaces
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Merriam Hill 3.0MG GST located in Framingham, MA
Inspection conducted 05/27/20

Roof exterior: showing extensive coating failure and Roof exterior: showing extensive coating failure and
corrosion along handrail surfaces corrosion along handrail surfaces

Roof exterior: showing extensive coating failure and Roof exterior: showing conduit mounted to cable tray
corrosion along handrail surfaces which is intact and structurally sound

Roof exterior: showing extensive coating degradation and  Roof exterior: showing the 1st of (5) roof hatches along
soiling along surfaces outside of handrail the outer roof perimeter all noted to be intact and
structurally sound
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Merriam Hill 3.0MG GST located in Framingham, MA
Inspection conducted 05/27/20

Roof exterior: showing the 2nd of (5) roof hatches along  Roof exterior: showing the 3rd of (5) roof hatches along
the outer roof perimeter all noted to be intact and the outer roof perimeter all noted to be intact and
structurally sound structurally sound

Roof exterior: showing the 4th of (5) roof hatches along Roof exterior: showing significant coating degradation
the outer roof perimeter all noted to be intact and revealing several different interfaces and the steel
structurally sound substrate

Roof exterior: showing crewman measuring coating Roof exterior: coatings along roof measured between 7.87
thickness to 17.75 mils
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Merriam Hill 3.0MG GST located in Framingham, MA
Inspection conducted 05/27/20

Roof exterior: showing poor adhesion between finish Roof exterior: showing rigging coupling to be structurally
coats however undercoats appear tight sound and adequately sealed by threaded steel plugs

_——

Roof exterior: showing the 5th of (5) roof hatches along Roof interior: showing recorded coating thickness
the outer roof perimeter all noted to be intact and between 9.11 to 59.19 mils
structurally sound

Roof interior: showing coatings along the roof plates to be  Roof interior: showing evidence of scattered medium to
in generally good condition heavy rusting along support structure
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Merriam Hill 3.0MG GST located in Framingham, MA
Inspection conducted 05/27/20

Roof interior: showing evidence of scattered medium to Roof interior: showing evidence of heavy rust and
heavy rusting along support structure stratified rusting along web and flanges of roof rafters

Shell interior: showing coating along top shell ring to be ~ Shell interior: showing coating along top shell ring to be
in generally good condition in generally good condition

Roof interior: showing coatings along the roof plates to be Roof interior: showig heavy corrosion taking place along
in generally good condition as viewed from ROV bottom of rafter flanges and connections to shell

7 of 20



Merriam Hill 3.0MG GST located in Framingham, MA
Inspection conducted 05/27/20

'ﬂ e Mg il

Roof interior: showing heavy corrosion taking place along  Roof interior: showing evidence of extensive corrosion
bottom of rafter flanges and connections to shell along the roof to shell junction

Shell interior: showing coatings to be in generally good Shell interior: showing coatings to be in generally good
condition with only light staining and soiling evident condition with only light staining and soiling evident

Shell interior: showing coatings to be in generally good Shell interior: showing coatings to be in generally good
condition with only light staining and soiling evident condition with only light staining and soiling evident
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Merriam Hill 3.0MG GST located in Framingham, MA
Inspection conducted 05/27/20

Shell interior: showing coatings to be in generally good Shell interior: swing coatings to be in generally good
condition with only light staining and soiling evident condition with only light staining and soiling evident

Shell interior: showing scattered rust tubercle formations  Shell interior: showing scattered rust tubercle formations
suggesting potential for metal loss in the form of pitting  suggesting potential for metal loss in the form of pitting

Shell inter{f;f: showing scattered rust tubercle formations  Shell interior: showing localized areas of rust tubercles
suggesting potential for metal loss in the form of pitting and pin-point rusting breaking through coating

. h‘:';‘
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Merriam Hill 3.0MG GST located in Framingham, MA
Inspection conducted 05/27/20

Shell interior: sﬁowing localized areas of rust tubercles Shell interior: showing coating to be in generally good
and pin-point rusting breaking through coating condition with no significant degradation evident

I|}_ ; i
e P
M !

Shell interior: shO\;vinrg isolated areas of heavy rusting Shell interior: showing isolated areas of heavy rusting
suggesting the potential for at least slight to moderate suggesting the potential for at least slight to moderate
metal loss in the form of pitting metal loss in the form of pitting

Shell interior: showing coating to be in generally good  Shell interior: showing scattered areas of corrosion along
condition with no significant degradation evident horizontal weld seams
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Merriam Hill 3.0MG GST located in Framingham, MA
Inspection conducted 05/27/20

Shell interior: showing scattered areas of corrosion along  Shell interior: showing scattered areas of corrosion along
horizontal weld seams horizontal weld seams

Shell interior: showing scattered areas of corrosion along  Shell interior: showing scattered areas of corrosion along
horizontal weld seams horizontal weld seams

Shell interior: showing coating to be in generally good Shell interior: showing coating to be in generally good
condition with no significant degradation evident condition with no significant degradation evident

11 of 20



Merriam Hill 3.0MG GST located in Framingham, MA
Inspection conducted 05/27/20

Shell interior: showing coating to be in generally good Shell interior: showing coating to be in generally good
condition with no significant degradation evident condition with no significant degradation evident

o " '\‘, '.”
Shell interior: showing localized area of rust tubercles and Shell interior: showing locahzed area of rust tubercles and

pin-point rusting breaking through coating pin-point rusting breaking through coating

\u \‘\
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Shell interlor. showing locahzed areas of rust tubercles Shell mterlor showmg locahzed areas of pin-point rusting
and pin-point rusting breaking through coating breaking through coating
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Merriam Hill 3.0MG GST located in Framingham, MA
Inspection conducted 05/27/20

Shell interior: showing coating to be in generally good
condition with no significant degradation evident

Shell interior: showing coating to be in generally good Shell interior: showing coating to be in generally good
condition with no significant degradation evident condition with no significant degradation evident

Shell interior: showing coating to be in generally good Shell interior: showing scattered medium to large rust
condition with no significant degradation evident tubercles along cover and neck of manhole
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Merriam Hill 3.0MG GST located in Framingham, MA
Inspection conducted 05/27/20

Shell interior: showing scattered medium to large rust Shell interior: showing presence of scattered rust
tubercles along cover and neck of manhole tubercles formations along teh bottom shell ring

Shell interior: showing rigging hook along bottom ring Shell interior: showing presence of scattered rust
exhibiting localized corrosion tubercles formations along teh bottom shell ring

Shell interior: showing presence of scattered rust Showing a uniform layer of sediment and minor debris
tubercles formations along teh bottom shell ring along the floor surfaces impeding visual assessment of the
underlying surfaces

14 of 20



Merriam Hill 3.0MG GST located in Framingham, MA
Inspection conducted 05/27/20

’

Showig a uniform layer of sediment and minor debris ~ Showing silt trap properly seated in lpace over inlet/outlet
along the floor surfaces impeding visual assessment of the line
underlying surfaces

Showing silt trap to be intact, structurally sound and in ~ Roof exterior: showing roof hatch closed and locked post
generally fair to good condition inspection

Roof exterior: showing roof hatch closed and locked post Shell exterior: showing access ladder assembly to be
inspection intact and structurally sound

15 0f20



Merriam Hill 3.0MG GST located in Framingham, MA
Inspection conducted 05/27/20

Shell exterior: showing bottom of access ladder cage Shell exterior: showing access ladder security gate closed
equipped with a hinged, lockable security gate and locked post inspection

Showing localized area of coating degradation and rusting  Showing overflow pipe discharges directly over grated
along overflow pipe drainage basin

\\ﬁ\\%\ W

5 i

Showing discharge opening of overflow pipe fitted with ~ Showing overflow pipe discharging directly over the top
and expanded metal screen and an interior fine mesh of a grated drainage basin
screen which is damaged

4
%z
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Merriam Hill 3.0MG GST located in Framingham, MA
Inspection conducted 05/27/20

Showing evidence that spot maintenance has been Showing coatings along the shell exterior surfaces to be
performed along the shell exterior surfaces heavily weathered and soiled

Showing coatings and the exterior of the shell to still be ~ Showing scattered areas of cracked and delaminating top
providing sound protection to the underlying steel coats of paint along the shell exterior
substrate

Showing heavy soiling and mildew growth along the shell ~ Showing coatings and the exterior of the shell to still be
exterior providing sound protection to the underlying steel
substrate
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Merriam Hill 3.0MG GST located in Framingham, MA
Inspection conducted 05/27/20

Showing coatings and the exterior of the shell to still be ~ Showing scattered areas of cracked and delaminating top
providing sound protection to the underlying steel coats of paint along the shell exterior
substrate

Showing existing coatings along the shell exterior still
providing adequate protection to the underlying steel
surfaces

Showing shell manhole assembly to be in sound structural
and sanitary condition

e

Showing shell manhole cover no longer supported by a ~ Showing evidence of scattered rusting along neck of shell
hinged assembly manhole assembly
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Merriam Hill 3.0MG GST located in Framingham, MA
Inspection conducted 05/27/20

Showing measured coating thicknesses along shell Showing adhesion testing being performed along the
exterior to range from 13.07 to 22.59 mils bottom shell ring

Showing adhesion testing being performed along the Adhesion testing along shell exterior indicating poor
bottom shell ring interfacial adhesion

Showing sealant along the floor to foundation to be in Showing sealant along the floor to foundation to be in
poor condition poor condition
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Merriam Hill 3.0MG GST located in Framingham, MA
Inspection conducted 05/27/20

Showing large areas of separation between floor plate ans Showing large areas of separation between floor plate ans
sealant sealant

Showing areas in which sealer between floor plate and Showing piping within vault to be exhibiting scattered
foundation is completely missing areas of corrosion

20 of 20



Eastern Analytical, Inc.

7 professional laboratory and drilling services

Lara Anderson

Utility Service Group

PO Box 1350

Perry, GA 31069-1330

Subject: Laboratory Report

Eastern Analytical, Inc. ID: 211060
Client Identification:  Merriam Hill 4,000,000 Ground Storage / Town of Framingham
Date Received: 6/2/2020

Dear Ms. Anderson:

Enclosed please find the laboratory report for the above identified project. All analyses were performed in
accordance with our QA/QC Program. Unless otherwise stated, holding times, preservation techniques,
container types, and sample conditions adhered to EPA Protocol. Samples which were collected by Eastern
Analytical, Inc. (EAIl) were collected in accordance with approved EPA procedures. Eastern Analytical, Inc.
certifies that the enclosed test results meet all requirements of NELAP and other applicable state
certifications. Please refer to our website at www.easternanalytical.com for a copy of our NELAP certificate
and accredited parameters.

The following standard abbreviations and conventions apply to all EAI reports:
Solid samples are reported on a dry weight basis, unless otherwise noted
< : ‘“less than” followed by the reporting limit
> : “greater than” followed by the reporting limit
%R : % Recovery

Eastern Analytical Inc. maintains certification in the following states: Connecticut (PH-0492), Maine (NH005),
Massachusetts (M-NH005), New Hampshire/NELAP (1012), Rhode Island (269), Vermont (VT1012) and New
York (12072).

The following information is contained within this report: Sample Conditions summary, Analytical Results/Data,
Quality Control data (if requested) and copies of the Chain of Custody. This report may not be reproduced
except in full, without the the written approval of the laboratory.

If you have any questions regarding the results contained within, please feel free to directly contact me or the
chemist(s) who performed the testing in question. Unless otherwise requested, we will dispose of the sample
(s) 30 days from the sample receipt date.

We appreciate this opportunity to be of service and look forward to your continued patronage.

Sincerely,

Locnie sl .8 20 %.

Lorraine Olashaw, Lab Director Date # of pages (excluding cover letter)

25 Chenell Drive = Concord, NH 03307 800-287-052F ML eastainanalviical corr



SAMPLE CONDITIONS PAGE

EAI ID#: 211060

Client:  Utility Service Group
Client Designation: Merriam Hill 4,000,000 Ground Storage / Town of Framingham

Temperature upon receipt (°C): 24.3 Received on ice or cold packs (Yes/No): N

Acceptable temperature range (°C): 0-6
Date Date  Sample % Dry

Lab ID Sample ID Received Sampled Matrix Weight Exceptions/Comments (other than thermal preservation)
211060.01 RAC 151359 Exterior 6/2/20 5/27/20 solid Adheres to Sample Acceptance Policy
211060.02 RAC 151359 Interior 6/2/20 5/27/20 solid Adheres to Sample Acceptance Policy

Samples were properly preserved and the pH measured when applicable unless otherwise noted. Analysis of solids for pH, Flashpoint,
Ignitability, Paint Filter, Corrosivity, Conductivity and Specific Gravity are reported on an “as received” basis.
Immediate analyses, pH, Total Residual Chlorine, Dissolved Oxygen and Sulfite, performed at the laboratory were run outside of the
recommended 15 minute hold time.
All results contained in this report relate only to the above listed samples.
References include:
1) EPA 600/4-79-020, 1983
2) Standard Methods for Examination of Water and Wastewater, 20th, 21st, 22nd & 23rd Edition or noted Revision year.
3) Test Methods for Evaluating Solid Waste SW 846 3rd Edition including updates IVA and VB
4) Hach Water Analysis Handbook, 4th edition, 1992
Eastern Analytical, Inc. www.easternanalytical.com | 800.287.0525 | customerservice@easternanalytical.com



LABORATORY REPORT

EAI ID#: 211060
Client: Utility Service Group

Client Designation: Merriam Hill 4,000,000 Ground Storage / Town of Framingham

Sample ID: RAC 151359 Exterior RAC 151359 Interior
Lab Sample ID: 211060.01 211060.02
Matrix: solid solid

Analytical Date of
Date Sampled: 5/27/20 5/27/20 . 4

Matrix i Analysis

Date Received: 6/2/20 6/2/20 X Units ysis  Method Analyst
Chromium 6200 20 SolAsRec mg/kg 6/3/20 6020 DS
Lead 44000 130 SolAsRec mg/kg 6/3/20 6020 DS

Eastern Analytical, Inc. www.easternanalytical.com | 800.287.0525 | customerservice@easternanalytical.com 2



TYPE SAMPLE:

suee

PAINT CHIPS

CHAIN - OF - CUSTODY RECORD

(PAINT CHIPS, SPENT ABRASIVE, SOIL) |STATE:

MA

1. TANK INFO:

Merriam Hill 4,000,000

Ground Storage

2. CUSTOMER / LOCATION:

Town of Framingham

3. NAME OF SAMPLER:

Rachel Coccia/Bryan Morrow

EMPLOYEE DEPT #:

319 4. SIGNATURE:

5. DATE: 06/01/20

6. RETURN ADDRESS:

UTILITY SERVICE CO., INC.
ATTN: LARA ANDERSON

P O BOX 1350

PERRY, GA 31069

**RETURN COPY OF THIS RECORD WITH RESULTS**

Invoices to: accountspayable@utilityservice.com

7. SAMPLE NO 8. SAMPLE REMOVAL DATA 9. ANALYSIS REQUESTED
) ' DATE TIME SPECIFIC LOCATION LEAD OTHER (ARSENIC, CADMIUM, CHRONIUM)
RAC 151359 Exterior 05.27.2020 10:00 AM Exterior X Chromium
RAC 151359 Interior 05.27.2020 10:30 AM Interior 1 X Chromium
10. SAMPLES RELINQUISHED BY: _—__11. SAMPLES REGEIVED BY:
NAME Date Time ME, 7 ) DATE TIME
Johen Jerome 05.29.2020 | 12:30 PM_ | f@d EX N S 2T Gr-2S 300
Rachel Coccia 06.1.2020 | 3:30 PM T TSN
e
(A EEJTD
UTILITY SERVICE COMPANY INC. bryan. morrow@suez.com SEYHD2Y. S
WATER TANK MAINTENANCE lara.anderson@suez.com LARA ANDERSON (478) 988-5274
rachel.coccia@suez.com FAX: (478) 987-2991




suyuee Sales Department

Paint Chip Identification Request

*Date: 06/01/20
*City or County: Framingham
*State: MA
Customer: Town of Framingham
Tank Name: Merriam Hill
Tank Type & Size: Ground Storage 4,000,000
USCI Sample No: RAC 151359
*Submitted By: Rachel Coccia/Bryan Morrow
Employee Dept. No.: 318

(*) Denotes Required Information for proper identification by Analytical Lab

To: Tnemec Company Inc.
101 W 26th Avenue
North Kansas City, MO 64116
Attn: Technical Service Analytical Lab

1. Interior Sample

Sample Location: (i.e.: Roof, Sidewall, Floor) Interior

This sample should reflect the majority of the tested area, please avoid Touch-Up areas.

Topcoat Color that needs to be identified: White
FTIR Generic Topcoat Analysis: E Lo xM
LJ
2. Exterior Sample
Sample Location: (i.e.: Roof, Sidewall, Floor) Exterior

This sample should reflect the majority of the tested area, please avoid Touch-Up areas.

Topcoat Color that needs to be identified: Green

* Please check for clear coat: .
FTIR Generic Topcoat Analysis: Alb/d
7

3. Additional Sample

Sample Location: (i.e.: Roof, Sidewall, Floor) 0

This sample should reflect the majority of the tested area, please avold Touch-Up areas.

Topcoat Color that needs to be identified: 0

FTIR Generic Topcoat Analysis:

Analytical Use Only: No evidence of coating. (Inorganic/Rust Material)
Missing Information.

Fax Results To: Lara Anderson, Sales Coordinator @ 478-987-2991
Bryan Morrow bryan.morrow@suez.com

Email to: Lara Anderson lara.anderson@suez.com
Rachel Coccia rachel.coccia@suez.com

Not enough samples in bag for proper identification.

Ll




Merriam Hill Water Tank Rehabilitation — Construction — FY24 Capital Project Submission

Tank ladder requiring replacement Merriam Hill Tank Roof - Lead-based coating failure

Merriam Hill Tank Exterior — Lead-based coating failure and pitting. Structural defects to be repaired
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CITY OF FRAMINGHAM

CAPITAL PROJECT/EQUIPMENT REQUEST - FY2024-2033 CIP
DEPARTMENT. |Z Water Enterprise

PROJECT NAME:  |Mt. Wayte Ave. Water Mains - Construction FY24

PROJECT STATUS: |Existing in Edmunds

PROJECT DESCRIPTION AND JUSTIFICATION:

The water mains on Mt. Wayte Avenue, Dunning
Ave, Sherwin Terrace, and Chautauqua Avenue
have been identified through the City’s unidirec-
tional flushing program as producing water pres-
sure and flow less than the minimum standard
for fire protection. In the interest of public safety,
elimination of significant pressure and flow restric-
tions in the water distribution system is needed
to ensure that the Fire Department can provide
adequate fire protection. Elimination of insuffi-
ciently performing water mains will also improve
domestic water service to ratepayers. Funding
from this appropriation will replace approximately
2,800 linear feet of 6-inch and 8-inch cast iron
water mains installed in 1926 and 1930, respec-
tively on Mt. Wayte Avenue, Chautauqua Avenue,
Dunning Avenue, Oriole Avenue, Sherwin Terrace,
and Newton Park Rd west of the intersection of
Mt. Wayte Avenue and Dudley Street and approx-
imately 850 linear feet of 8-inch cast iron water
main installed in 1930 on Mt. Wayte Avenue
between Union Avenue and Franklin Street. These
water mains are undersized and have exceeded
their design life. Additionally, included as part of
the work of this project, a redundant 8-inch cast
iron water main installed in 1930, located off of Mt.
Wayte Avenue on private property will be aban-
doned and properties served off of the 8-inch main
will be connected to the existing 12-inch ductile
iron main located within the roadway on Mount
Wayte Avenue. This will improve the reliability of
service to the Kidney Dialysis center on Mt.Wayte
Avenue currently fed off of the 1930 cast iron
water main and only fed from one direction. It will
be tied into the 1980’s ductile iron water main and
be fed from two directions.

PROJECT ADDITIONS/CHANGES JUSTIFICATION:

Elevated priority because of low flow and pressure
found during flushing, relatively high number of
breaks, its vulnerability (kidney dialysis facility),
and proposed modifications to the sewer force

main in the area.

BUDGET REQUEST BY YEAR:
FY 24 FY 25 FY 26
Land Acquisition
Planning / Feasibility
Design
Construction 1,500,000

Equipment/Vehicles
Contingency
Other

X

DEPARTMENT PRIORITY: |10

(3) PURPOSE OF PROJECT:

Replace existing infrastructure
Replace existing capital asset
Replace existing vehicle
Replace equipment

New infrastructure

New capital asset

New vehicle

New equipment

Strategic/Comprehensive/Master plan

FY 27 FY 28 FY 29-33



TOTAL 1,500,000 - -] -| | |
(5) PRIORITY:
a. health and safety safety concern, hazardous condition, agency compliance, non-functional, etc
b. level service maintains City desired level of service
maintenance
C. economic development |adds to the City’s economic vibrancy
d. service improvement new or improved service to meet demand
(6) EFFECTS ON ANNUAL OPERATING BUDGET:
FY 24 FY 25 FY 26 FY 27 FY 28 FY29 YEARS
29-33
Personnel 20,000
Operating
(7) PROPOSED FUNDING SOURCE(S): (10) PROJECT OR EQUIPMENT LOCATION:
1)|Grants 'Mt. Wayte Avenue
2) (11) ASSET TYPE:
3) |

(7a) POTENTIAL GRANT FUNDING SOURCE IF APPLICABLE: (List source and matching requirements)

'ARPA

®)

PROJECT LEAD NAME & CONTACT INFO: (ADDITIONAL PROJECT INFO AS NEEDED)

'Robert A. Lewis

©)

FINANCE DEPARTMENT NOTES:




Mt. Wayte Ave Area Water Mains — Construction — FY24 Capital Project Submission

CIRCLEEL

Mt Wayte Ave area water main route



Mt. Wayte Ave Area Water Mains — Construction — FY24 Capital Project Submission

ORIOLEfAVENUE

H

Mt Wayte Ave area water main route



Mt. Wayte Ave Area Water Mains — Construction — FY24 Capital Project Submission

Mt. Wayte Ave @ Chatauqua

Mt. Wayte Ave — Water main leak repair

Dunning Ave @ Mt. Wayte Ave



CITY OF FRAMINGHAM

DEPARTMENT OF PUBLIC WORKS | OPERATIONS

OPERATIONS CENTER 508-532-6050
100 Western Avenue water @ framinghamma.gov
Framingham, MA 01702 www.framinghamma.gov

MEMORANDUM
DATE: October 12,2022

TO: William Sedewitz
Chief Engineer

FROM: Stephen J. Leone
Director, Water & Wastewater

RE: Preselected Utility Contractor Water Main Improvements - Cost Estimates

Cost estimates for projects using the City’s preselected utility contractor are developed by taking into
consideration multiple factors. The first is utilizing the unit price contract for the Water and
Wastewater preselected utility contractor, PW-482. Previous projects utilizing the preselected utility
contractor are looked at and an average cost per linear foot of $381/LF was developed for FY2024
using the total cost of those projects and the quantity of pipe that was installed. Specifics of each
new project are then compared to determine the relative complexity of the project, and a price per
linear foot for each individual project is estimated. For FY2024, Second Street will require a more
complex bypass system and both Mt. Wayte Avenue and Second Street require significant traffic
management, and some night work — which often exceeds the 8-hour work day, after which labor
rates increase, so the prices per linear foot for Second Street and Mt. Wayte Avenue were estimated
above the average price per linear foot.

The next factor that is taken into consideration is the materials costs. This is done by estimating the
quantity of materials and the unit costs, utilizing contracts PW-474 and PW-475 for pipe and fittings.
PW-464 contract prices are utilized for stone, sand, and gravel and PW-430 is utilized for asphalt
prices. Once a cost for materials is developed, and the amount of wark is projected, the price per
linear foot estimated from PW-482 is evaluated to ensure the estimate is sufficient to cover the cost
of materials and contractor combined. This is done as a check and balance for the price per linear
foot.

An cost for inflation of approximately 10 percent is also added to the total cost. This is to account for
the materials contracts going out to re-bid prior to the project start dates and unit prices being
expected to increase. Also, the price per linear foot calculations are based on the previous contract
with the preselected utility contractor (PW-415), and unit prices have increase in the new contract
(PW-482). Contract PW-415 is expiring and the new contract PW-482 will be utilized for FY2024
projects.



A contingency of 20% is also added to the total cost. This is to account for any unknowns and
unexpected situations that come up during any construction project.

Similar capital appropriation requests that were estimated this way were the Flagg Drive Water Main
Improvements and the Cedar Street Area Water Main Improvements. Flagg Drive was completed
successfully on time and on budget, and materials have been ordered for the Cedar Street project,
which will kick off in the 2023 construction season.

This approach to completing water and wastewater utility projects saves the City on engineering and
consulting costs by eliminating the need for a design as well as construction oversight. This approach
is appropriate for straightforward installation and replacement projects, where designs to address
capacity issues or major changes and realignment of utilities is not necessary. The only engineering
services required are drafting as-built drawings and tie cards for records; a minimal cost.
Construction oversite is performed by the department’s Construction Coordinator, who is competent
at running a utility construction crew and is familiar with Framingham Construction Standards —
holding the contractor to work efficiently and effectively to Framingham’s standards.

Projects using the preselected utility contractor have also proven to cost less per linear foot than
traditional bid projects. This approach allows the work to be performed on a schedule that is
advantageous to the City and often allows utility work to be performed quickly in advance of other
roadway improvement projects. The work can be completed on an accelerated schedule compared
to traditional design, bid, build projects.

Sincerely,

NALY A,

Stephen J. Leone

cc: Robert Sheldon, Director of Capital Projects

Alex MacKenzie, Assistant Director of Water & Wastewater
Stephanie Tarves, Senior Water & Wastewater Engineer



CITY OF FRAMINGHAM

CAPITAL PROJECT/EQUIPMENT REQUEST - FY2024-2033 CIP

DEPARTMENT. |Z Water Enterprise

(1) PROJECTNAME: |Second Street Water Main Improvements FY24

PROJECT STATUS: |Existing in Edmunds

(2) PROJECT DESCRIPTION AND JUSTIFICATION:

The water main on Second St is 6" Cast Iron Pipe
from 1952. It is undersized by today’s standards
and has been discovered to have insufficient fire
flow. The valves located on this water main are
aged and cannot be fully closed. These non-func-
tioning valves prevent the Water Department from
being able to isolate sections of this water main
for maintenance or repairs, which in turn expands
water main shutdowns to a wider area to achieve
isolation, impacting more residents. There is a
history of water main breaks on the Second Street
water main as well as water service line leaks
to various properties. The water main on Taralli
Terrace is 8" Cast Iron Pipe from 1963. Unlined
cast iron pipe presents drawbacks to water quality,
and in general, cast iron pipe of that era is prone
to breaks and leaks. The water main and services
on Taralli Terrace have a history of leaks. Funding
from this appropriation would be used to upgrade
the existing 6" Cast Iron main on Second Street
and 8” Cast Iron main on Taralli Terrace to new
8" Ductile Iron Pipe. The proposed upgrade to the
Second Street and Taralli Terrace water mains is
proposed in advance of the Second Street and
Taralli Terrace roadway improvements project
to be performed by the Highway Department.
Performing water main replacements on Second
Street and Taralli Terrace will serve to minimize the
likelihood of water main and service breaks and
leaks after final paving is complete, which would
require excavating newly paved roadways. This
work would be performed in conjunction with the
proposed Second Street Sewer Improvements,
which includes lining the existing Second Street
sewer so both the water and sewer utilities will
be new or have the expected useful life extended,
prior to the roadway construction. The work of the
Second Street water main improvements project
is an excellent use case to employ in-house and
preselected construction service, an approach that
has proven to save the City costs.

PROJECT ADDITIONS/CHANGES JUSTIFICATION:

Project advanced to be completed prior to highway
work.

(4) BUDGET REQUEST BY YEAR:
FY 24 FY 25 FY 26
Land Acquisition
Planning / Feasibility
Design
Construction 2,000,000
Equipment/Vehicles
Contingency

e (oo (T o

X

DEPARTMENT PRIORITY: |8

(3) PURPOSE OF PROJECT:

Replace existing infrastructure
Replace existing capital asset
Replace existing vehicle
Replace equipment

New infrastructure

New capital asset

New vehicle

New equipment

Strategic/Comprehensive/Master plan

FY 27 FY 28 FY 29-33



g. |Other
TOTAL 2,000,000 = - - - -
(5) PRIORITY:
a. health and safety safety concern, hazardous condition, agency compliance, non-functional, etc
b. level service maintains City desired level of service
maintenance
C. economic development |adds to the City’s economic vibrancy
d. service improvement new or improved service to meet demand
(6) EFFECTS ON ANNUAL OPERATING BUDGET:
FY 24 FY 25 FY 26 FY 27 FY 28 FY29 YEARS
29-33
Personnel 20,000
Operating
(7) PROPOSED FUNDING SOURCE(S): (10) PROJECT OR EQUIPMENT LOCATION:
1) Bond 'Second Street and Taralli Terrace
2) (11) ASSET TYPE:
3) |

(7a) POTENTIAL GRANT FUNDING SOURCE IF APPLICABLE: (List source and matching requirements)

(8) PROJECT LEAD NAME & CONTACT INFO: (ADDITIONAL PROJECT INFO AS NEEDED)

'Robert A. Lewis

(9) FINANCE DEPARTMENT NOTES:




CITY OF FRAMINGHAM

DEPARTMENT OF PUBLIC WORKS | OPERATIONS

OPERATIONS CENTER 508-532-6050
100 Western Avenue water @ framinghamma.gov
Framingham, MA 01702 www.framinghamma.gov

MEMORANDUM
DATE: October 12,2022

TO: William Sedewitz
Chief Engineer

FROM: Stephen J. Leone
Director, Water & Wastewater

RE: Preselected Utility Contractor Water Main Improvements - Cost Estimates

Cost estimates for projects using the City’s preselected utility contractor are developed by taking into
consideration multiple factors. The first is utilizing the unit price contract for the Water and
Wastewater preselected utility contractor, PW-482. Previous projects utilizing the preselected utility
contractor are looked at and an average cost per linear foot of $381/LF was developed for FY2024
using the total cost of those projects and the quantity of pipe that was installed. Specifics of each
new project are then compared to determine the relative complexity of the project, and a price per
linear foot for each individual project is estimated. For FY2024, Second Street will require a more
complex bypass system and both Mt. Wayte Avenue and Second Street require significant traffic
management, and some night work — which often exceeds the 8-hour work day, after which labor
rates increase, so the prices per linear foot for Second Street and Mt. Wayte Avenue were estimated
above the average price per linear foot.

The next factor that is taken into consideration is the materials costs. This is done by estimating the
quantity of materials and the unit costs, utilizing contracts PW-474 and PW-475 for pipe and fittings.
PW-464 contract prices are utilized for stone, sand, and gravel and PW-430 is utilized for asphalt
prices. Once a cost for materials is developed, and the amount of wark is projected, the price per
linear foot estimated from PW-482 is evaluated to ensure the estimate is sufficient to cover the cost
of materials and contractor combined. This is done as a check and balance for the price per linear
foot.

An cost for inflation of approximately 10 percent is also added to the total cost. This is to account for
the materials contracts going out to re-bid prior to the project start dates and unit prices being
expected to increase. Also, the price per linear foot calculations are based on the previous contract
with the preselected utility contractor (PW-415), and unit prices have increase in the new contract
(PW-482). Contract PW-415 is expiring and the new contract PW-482 will be utilized for FY2024
projects.



A contingency of 20% is also added to the total cost. This is to account for any unknowns and
unexpected situations that come up during any construction project.

Similar capital appropriation requests that were estimated this way were the Flagg Drive Water Main
Improvements and the Cedar Street Area Water Main Improvements. Flagg Drive was completed
successfully on time and on budget, and materials have been ordered for the Cedar Street project,
which will kick off in the 2023 construction season.

This approach to completing water and wastewater utility projects saves the City on engineering and
consulting costs by eliminating the need for a design as well as construction oversight. This approach
is appropriate for straightforward installation and replacement projects, where designs to address
capacity issues or major changes and realignment of utilities is not necessary. The only engineering
services required are drafting as-built drawings and tie cards for records; a minimal cost.
Construction oversite is performed by the department’s Construction Coordinator, who is competent
at running a utility construction crew and is familiar with Framingham Construction Standards —
holding the contractor to work efficiently and effectively to Framingham’s standards.

Projects using the preselected utility contractor have also proven to cost less per linear foot than
traditional bid projects. This approach allows the work to be performed on a schedule that is
advantageous to the City and often allows utility work to be performed quickly in advance of other
roadway improvement projects. The work can be completed on an accelerated schedule compared
to traditional design, bid, build projects.

Sincerely,

NALY A,

Stephen J. Leone

cc: Robert Sheldon, Director of Capital Projects

Alex MacKenzie, Assistant Director of Water & Wastewater
Stephanie Tarves, Senior Water & Wastewater Engineer



Second Street Water & Sewer Improvements — FY24 Capital Project Submission

Second Street & Taralli Terrace Water & Sewer Mains



Second Street Water & Sewer Improvements — FY24 Capital Project Submission
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Second St from Waverly St
to Beaver Park Road

Second St from Beaver Park Rd to
Beaver Terrace Cir & Taralli Ter
from Second St to Marion Rd

Taralli Ter from Marion Rd
to Waverly St

Second St from Beaver
Terrace Cir to end




CITY OF FRAMINGHAM

CAPITAL PROJECT/EQUIPMENT REQUEST - FY2024-2033 CIP

DEPARTMENT. |Z Water Enterprise

(1) PROJECT NAME: |Walnut St., Warren Rd., Burdette Ave. Water Main

Improvements - Design FY24
PROJECT STATUS: |NEW Project This Year

(2) PROJECT DESCRIPTION AND JUSTIFICATION:

This appropriation would provide funds to replace
water services on Walnut Street and install new
8" Ductile Iron water mains on Warren Road and

Burdette Ave. The Walnut Street water main is
an 8" Ductile Iron water main installed in 2003
and does not need replacement. This installation
does however predate the city standard for all
water services 2" and smaller to be constructed
of type K copper or high density polyethylene
plastic by approval, and the services on Walnut
Street were constructed of black polyethylene
plastic. Black polyethylene plastic is prone to
breakage, and services on Walnut Street may be
distubed during installation of the new Walnut

Street Sewer Force Main. The Warren Street water
main is an 8” Ductile Iron water main installed in
1998 from Walnut Street to Oaks Road, and an 8”
Cast Iron water main installed in 1910 from Oaks
Road to Prindiville Avenue. The ductile iron water

main from 1998 on Warren Road does not require

replacement, but also was constructed with black
polyethylene plastic water services, which are
proposed to be replaced. The 8” Cast Iron water
main on Warren Road is proposed to be replaced
with a new 8” Ductile Iron water main to increase
reliabilty to customers and upgrade infrastructure
that is beyond its useful life. The water main on
Burdette Ave is a 6" Cast Iron water main installed
in 1912. During the city’s semi-annual flushing
program Burdette Ave was identified as having
insufficient fire flow. This appropriation would
replace the existing 6” Cast Iron water main with
an 8" Ductile Iron water main. The water main
improvements on Walnut Street, Warren Road
and Burdette Ave proposed in this appropriation
request will be performed in conjunction with
the Walnut Street Force Main and Sewer Gravity
project to reduce project costs. The work of this
project is an excellent candidate to utilize our unit-
price utility contractor.
PROJECT ADDITIONS/CHANGES JUSTIFICATION:

Water main work needs to be coordinated with
potential sewer force main relocation in the same
area.

(4) BUDGET REQUEST BY YEAR:

FY 24 FY 25
Land Acquisition
Planning / Feasibility
Design 238,000
Construction
Equipment/Vehicles

®©2o|To

FY 26

DEPARTMENT PRIORITY: |7

(3) PURPOSE OF PROJECT:

Replace existing infrastructure
Replace existing capital asset
Replace existing vehicle
Replace equipment

New infrastructure

New capital asset

New vehicle

New equipment

Strategic/Comprehensive/Master plan

FY 27 FY 28 FY 29-33



f. |Contingency
g. |Other
TOTAL 238,000 - - - - -
(5) PRIORITY:
a. health and safety safety concern, hazardous condition, agency compliance, non-functional, etc
b. level service maintains City desired level of service
maintenance
C. economic development |adds to the City’s economic vibrancy
d. service improvement new or improved service to meet demand
(6) EFFECTS ON ANNUAL OPERATING BUDGET:
FY 24 FY 25 FY 26 FY 27 FY 28 FY29 YEARS
29-33
Personnel
Operating
(7) PROPOSED FUNDING SOURCE(S): (10) PROJECT OR EQUIPMENT LOCATION:
1) Bond 'See description
2) (11) ASSET TYPE:
3) |

(7a) POTENTIAL GRANT FUNDING SOURCE IF APPLICABLE: (List source and matching requirements)

(8) PROJECT LEAD NAME & CONTACT INFO: (ADDITIONAL PROJECT INFO AS NEEDED)

'Robert A. Lewis

(9) FINANCE DEPARTMENT NOTES:




CITY OF FRAMINGHAM
CAPITAL PROJECT/EQUIPMENT REQUEST - FY2024-2033 CIP
DEPARTMENT: |Z Water Enterprise DEPARTMENT PRIORITY: |1

(1) PROJECTNAME: |Water Meter Replacement Program FY24
PROJECT STATUS: |NEW Project This Year

(2 PROJECT DESCRIPTION AND JUSTIFICATION: (3) PURPOSE OF PROJECT:
Funding from this appropriation would be used to
pUrChase appl‘OXimate|y 583 water meters ranging X Replace existing infrastructure
in size from 5/8" to 10” as well as approximately - .
583 Meter Transceiver Units (MXUs) purchased X splace ex!st!ng cap.ltal asset
using ARPA grant funding; and purchase of an Replace existing vehicle
additional 639 meters and 648 MXUs through this Replace equipment
appropriation request. The meters and asso- New infrastructure
ciated MXUs that will be targeted are meters ;
installed prior to the year 2000 for 4” meters and ng Szﬁ;z?; asset

smaller and meters installed prior to 2010 for 6" )
meters and larger. The meters and MXUs would New equipment
be installed by city staff for meters up to 6”".
Contracted services may be required for 6” and
above. This appropriation request would be used
to procure meters, MXUs, and retain contracted
service for large meter installations.

PROJECT ADDITIONS/CHANGES JUSTIFICATION: Strategic/Comprehensive/Master plan
Problems with a signficant number of meters were
recently discovered and need immediate attention.

(4) BUDGET REQUEST BY YEAR:

FY 24 FY 25 FY 26 FY 27 FY 28 FY 29-33
a. |Land Acquisition
b. |Planning / Feasibility
c. |Design
d. Construction 450,000/ 450,000, 450,000/ 450,000/ 450,000 450,000
e. |Equipment/Vehicles
f. |Contingency
g. |Other
TOTAL 450,000 450,000, 450,000/ 450,000/ 450,000 450,000
(5) PRIORITY:
a. health and safety safety concern, hazardous condition, agency compliance, non-functional, etc
b. level service maintains City desired level of service
maintenance
C. economic development |adds to the City’'s economic vibrancy
d. service improvement new or improved service to meet demand
(6) EFFECTS ON ANNUAL OPERATING BUDGET:
FY 24 FY 25 FY 26 FY 27 FY 28 FY29 YEARS
29-33
Personnel
Operating
(7) PROPOSED FUNDING SOURCE(S): (10) PROJECT OR EQUIPMENT LOCATION:
1) Bond City-wide
2) Grants (11) ASSET TYPE:
3)

(7a) POTENTIAL GRANT FUNDING SOURCE IF APPLICABLE: (List source and matching requirements)
ARPA funding for a portion of the cost

(8) PROJECT LEAD NAME & CONTACT INFO: (ADDITIONAL PROJECT INFO AS NEEDED)



'Robert A. Lewis

©)

FINANCE DEPARTMENT NOTES:




CITY OF FRAMINGHAM

DEPARTMENT OF PUBLIC WORKS | OPERATIONS

OPERATIONS CENTER 508-532-6050
100 Western Avenue water @ framinghamma.gov
Framingham, MA 01702 www.framinghamma.gov

MEMORANDUM
DATE: 10/12/2022

TO: Stephen Leone
Director of Water & Sewer

FROM: Alex MacKenzie
Assistant Director of Water & Sewer

RE: Cost Estimate for FY2024 Water Meter Replacement Program

Dear Steve,

We have calculated the number of water meters and meter transceiver units (MXUs) we anticipate
needing to purchase in FY2024 for the City’s Water Meter Replacement Program. The quantities in
the following table include the estimated costs for the FY2024 capital appropriation request. The
FY2024 request is based on replacing all meters that were installed in the City prior to 2000, and 2”
meters installed through 2002.

The anticipated cost for the FY2024 capital meter replacement request is based on unit prices from
the City’s water meter procurement contracts PW-460 with E.J. Prescott, Inc. for meters 1.5” and
larger and PW-462 with Ti-Sales, Inc. for meters 1” and smaller (see attached). We have also added a
contingency of approximately 20 percent to the total meter cost to cover the price of ancillary parts
required for installation and fees for contracted services for installation of large diameter meters not
installed by City personnel.

Sincerely,

Alex MacKen2|

£ William Sedewitz, Chief Engineer
Robert Sheldon, Director of Capital Projects
Stephanie Tarves, Senior Water & Wastewater Engineer



Water Meter Replacement Program

FY2024

Meter Size Unit Cost No. Units Cost
5/8" S 117.00 491 S 57,447.00
5/8"x1/2" S 117.00 1 ) 117.00
5/8"x3/4" s 117.00 0 S -
3/4" 5 151.00 17 S 2,558.50
1" S 200.00 16 S 3,200.00
11/2" S 1,615.00 26 S 41,990.00
2" 5 1,875.00 64 S 120,000.00
3" S 2,195.00 0 S -
4" S 3,815.00 4 S 15,260.00
6" S 7,070.00 1 S 7,070.00
8" S 16,345.00 1 S 16,345.00
10" S 23,745.00 0 ) -
MXU Units ) 175.00 648 S 113,400.00
Contingency S 70,000.00
Total Estimated Cost S 447,387.50
FY2024 WATER METER REPLACEMENT REQUEST S 450,000




Water Meter Replacement Program — FY24 Capital Project Submission
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CITY OF FRAMINGHAM
CAPITAL PROJECT/EQUIPMENT REQUEST - FY2024-2033 CIP

Z Water Enterprise

PROJECT NAME:
PROJECT STATUS: |Existing in Edmunds

PROJECT DESCRIPTION AND JUSTIFICATION:

The project is for replacement and upgrading of
approximately 2,750 feet of old 6-inch diameter
cast iron water main infrastructure on Worcester
Road (Route 9) Westbound between Concord
Street and Caldor Road. Replacement includes
new domestic and fire service connections to all
businesses within the project area. This infrastruc-
ture is in poor condition and is between 50 and
120 years old, exceeding its service life and highly
likely to fail due to the outdated material (cast
iron). Even though some of the pipe was installed
as recently as 1968, cast iron pipe produced in
the 1950s and 1960s has been a major source
of main breaks not only in Framingham but in
utilities throughout the US. This water infrastruc-
ture serves major portions of Framingham'’s
retail businesses, where emergency repairs and
traffic disruption would be significantly expensive
because of its location within state road limits.
This project will improve water infrastructure in the
area by increasing capacity for future demands,
enhancing reliability of the system, improving
fire flows and water quality, and reducing mainte-
nance costs. This project is also an opportunity to
address water and sewer needs together as part of
a single construction package, resulting in reduced
impacts to the businesses in the area and those
who travel on this busy roadway.

PROJECT ADDITIONS/CHANGES JUSTIFICATION:
Recommend moving from FY2025 to FY2024

BUDGET REQUEST BY YEAR:
FY 24 FY 25

Land Acquisition
Planning / Feasibility
Design
Construction
Equipment/Vehicles
Contingency
Other
TOTAL
PRIORITY:

health and safety

level service
maintenance

economic development
service improvement
EFFECTS ON ANNUAL OPERATING BUDGET:
FY 24 FY 25

4,510,300

4,510,300 =

FY 26

10,000

DEPARTMENT PRIORITY: |9

Worcester Rd Phase Il Water - Construction FY24

(3) PURPOSE OF PROJECT:
X Replace existing infrastructure
X Replace existing capital asset

Replace existing vehicle
Replace equipment
New infrastructure

New capital asset

New vehicle

New equipment

X Strategic/Comprehensive/Master plan

FY 26 FY 27 FY 28 FY 29-33

safety concern, hazardous condition, agency compliance, non-functional, etc
maintains City desired level of service

adds to the City's economic vibrancy
new or improved service to meet demand

FY 27 FY 28 FY29 YEARS

29-33



Operating | | | | |

(7) PROPOSED FUNDING SOURCE(S): (10) PROJECT OR EQUIPMENT LOCATION:
1) Bond Worcester Road between Concord
Street and Caldor Road
2) (11) ASSET TYPE:
3) |

(7a) POTENTIAL GRANT FUNDING SOURCE IF APPLICABLE: (List source and matching requirements)

(8) PROJECT LEAD NAME & CONTACT INFO: (ADDITIONAL PROJECT INFO AS NEEDED)

'Robert A. Lewis

(9) FINANCE DEPARTMENT NOTES:




Worcester Road Water and Sewer Improvements Phase 2 - Westbound
City of Framingham, MA

254-1904

100% Design Opinion of Probable Construction Cost - Water and Sewer

Revision No. 1: Delete Work between No. 95 Worcester Road and West Drive and Eastbound Sewer Lateral Work

Construction Midpoint - December 2022

Item No. |Description Units Bid Quantities Unit Price Extended Amount
1 Mobilization and Demobilization (5%) LS 1 $284,546.50 $284,546.50
2 Preconstruction Video and Photographs LS 1 $32,000.00 $32,000.00
3 WATER MAINS
3a 12-Inch DI Water Main LF 15 $380.00 $5,700.00
3b 8-Inch DI Water Main LF 2630 $340.00 $894,200.00
3c 6-Inch DI Water Main LF 100 $330.00 $33,000.00
4 GATE VALVES AND BOXES
4a 8-Inch Gate Valves and Boxes EA 19 $3,250.00 $61,750.00

4b 6-Inch Gate Valves and Boxes EA 6 $1,850.00 $11,100.00
5 Hydrant Assemblies EA 5 $13,250.00 $66,250.00
6 WATER SERVICE TAPS AND CURB BOXES
6a 1-Inch Water Service Taps and Curb Boxes EA 4 $1,250.00 $5,000.00
6b 1.5-Inch Water Service Taps and Curb Boxes EA 2 $1,700.00 $3,400.00
6¢C 2-Inch Water Service Taps and Curb Boxes EA 4 $1,750.00 $7,000.00
7 WATER SERVICES
7a 1-Inch Water Services LF 75 $140.00 $10,500.00
7b 1.5-Inch Water Services LF 40 $150.00 $6,000.00
7c 2-Inch Water Services LF 75 $160.00 $12,000.00
8 FIRE SERVICES
8a 4-Inch Fire Service Connection LF 25 $250.00 $6,250.00
8b 6-Inch Fire Service Connection LF 65 $175.00 $11,375.00
8c 8-Inch Fire Service Connection LF 20 $300.00 $6,000.00
9 TEMPORARY BYPASS SYSTEMS
9a 6-Inch Temporary Bypass Piping LF 1220 $160.00 $195,200.00
9b 8-Inch Temporary Bypass Piping LF 2340 $170.00 $397,800.00
10 Additional Fittings LB 1500 $5.50 $8,250.00
11 GRAVITY SEWERS
11a 8-Inch SDR 35 PVC Gravity Sewer Pipe LF 1070 $465.00 $497,550.00
11b 8-Inch SDR 21 PVC Gravity Sewer Pipe LF 195 $475.00 $92,625.00
1lc 10-Inch Epoxy Lined DI Gravity Sewer Pipe LF 185 $315.00 $58,275.00
11d  |8-Inch Epoxy Lined DI Gravity Sewer Pipe LF 140 $305.00 $42,700.00
12 SEWER SERVICE CONNECTIONS
12a  |8-inch PVC Gravity Sewer Service LF 30 $630.00 $18,900.00
12b 6-Inch PVC Gravity Sewer Service (Westbound Side) LF 205 $610.00 $125,050.00
12c¢  |6-Inch Epoxy Lined DI Sewer Service (Westbound Side) LF 65 $610.00 $39,650.00
13 SEWER MANHOLES
13a 4-foot Diameter Sewer Manhole VF 50 $1,050.00 $52,500.00
13b 5-foot Diameter Sewer Manhole VF 24 $1,260.00 $30,240.00
13c Sewer Manhole Frame and Cover EA 9 $1,000.00 $9,000.00
13d Rebuild Existing Sewer Manhole Invert EA 1 $2,210.00 $2,210.00
13e Remove and Dispose of Existing Sewer Manhole EA 1 $600.00 $600.00
13f Epoxy Line Sewer Manhole VF 10 $630.00 $6,300.00
13g Cement Line Existing Sewer Manhole VF 5 $315.00 $1,575.00
14 STORMWATER
14a Removal and Replacement of Storm Drain Utilities IN-FT 2000 $10.50 $21,000.00
15 CONTAMINATED MATERIAL MANAGEMENT
15a  |AC Pipe Removal and Disposal LF 20 $60.00 $1,200.00
15b Management and Disposal of Crushed AC Pipe and AC Impacted soils cY 100 $240.00 $24,000.00
15¢ Removal and Disposal of Unforeseen Asbestos ALLOW 1 $130,000.00 $130,000.00
15d Soil Management Plans LS 1 $130,000.00 $130,000.00
15e Removal and Disposal of Background or Unregulated Soil Materials TON 4000 $21.00 $84,000.00
15f Removal and Disposal of Impacted Materials TON 1500 $27.00 $40,500.00
15g Removal and Disposal of Unlined Landfill Materials TON 500 $50.00 $25,000.00
15h Removal and Disposal of Lined Landfill Materials TON 500 $55.00 $27,500.00
15i Treatment of Contaminated Groundwater ALLOW 1 $52,500.00 $52,500.00
16 REMOVAL/ABANDONMENT OF UTILITIES
16a Abandon Existing Sewer/Water Main with LDCC cY 10 $3,150.00 $31,500.00
16b Abandon Existing Structure in Place with CDF cYy 150 $125.00 $18,750.00
16¢ Cleaning and CCTV Inspection of Existing Sewer Lateral EA 15 $2,100.00 $31,500.00
16d Cut, Cap, Abandon Sewer Lateral in Place EA 26 $1,050.00 $27,300.00

June 2021




Worcester Road Water and Sewer Improvements Phase 2 - Westbound

City of Framingham, MA

254-1904

100% Design Opinion of Probable Construction Cost - Water and Sewer

Revision No. 1: Delete Work between No. 95 Worcester Road and West Drive and Eastbound Sewer Lateral Work
Construction Midpoint - December 2022

June 2021

Item No. |Description Units Bid Quantities Unit Price Extended Amount
17 EARTH EXCAVATION
17a Exploratory Excavation cY 265 $35.00 $9,275.00
17b Excavation of Unsuitable Materials Below Trench Grade cY 500 $8.50 $4,250.00
17¢ For Performing Soil Compaction Tests, as Specified 1/2 Day 330 $340.00 $112,200.00
17d Rock Excavation cY 250 $70.00 $17,500.00
18 ADDITIONAL MATERIALS
18a Select Fill cY 800 $8.00 $6,400.00
18b Special Borrow M1.02.0 cY 5000 $10.00 $50,000.00
18c 1500 PSI Concrete cY 200 $30.00 $6,000.00
19 PAVEMENT
19a 4-Inch Temporary Trench Pavement Sy 2800 $40.00 $112,000.00
19b 12-Inch Intermediate Trench Pavement Sy 5000 $90.00 $450,000.00
19¢c 2-Inch Milling Sy 7250 $9.00 $65,250.00
19d 2-Inch Overlay Sy 7250 $25.00 $181,250.00
20 RESTORATION
20a Bituminous Concrete Sidewalk N 135 $16.00 $2,160.00
20b Portland Cement Concrete Sidewalk Sy 235 $67.00 $15,745.00
20c Guard Rail LF 325 $210.00 $68,250.00
20d Miscellaneous Bituminous Concrete TONS 500 $60.00 $30,000.00
20e Remove and Reset Granite Curb LF 640 $75.00 $48,000.00
20f Restoration of Growth Sy 100 $110.00 $11,000.00
21 Uniformed Police Officer Allowance ALLOW 1 $550,000.00 $550,000.00
22 Traffic Management LS 1 $186,000.00 $186,000.00
23 Variable Message Boards as Shown and Specified BOARD-WEEKS 80 $240.00 $19,200.00
24 Utility Support and Coordination ALLOW 1 $210,000.00 $210,000.00
25 Abutter Relocation ALLOW 1 $10,500.00 $10,500.00
26 For Furnishing and Placing Environmental Protection LS 1 $26,250.00 $26,250.00
27 Miscellaneous Work and Cleanup LS 1 $105,000.00 $105,000.00
Subtotal $5,975,476.50
Escalation to Midpoint (12%) $717,057.18
Contingency (10%) $669,253.37
Engineering Services $750,000.00

Total (Rounded)

$8,112,000.00




Worcester Road Water and Sewer Improvements Phase 2 - Westbound

City of Framingham, MA

254-1904

100% Design Revised Opinion of Probable Construction Cost - Water

Revision No. 1: Delete Work between No. 95 Worcester Road and West Drive and Eastbound Sewer Lateral Work
Construction Midpoint - December 2022

Item No. |Description Units Water Quantities Unit Price Extended Amount
1 Mobilization and Demobilization (5%) LS 1 $163,343.13 $163,343.13
2 Preconstruction Video and Photographs LS 0.5 $32,000.00 $16,000.00
3 WATER MAINS
3a 12-Inch DI Water Main LF 15 $380.00 $5,700.00
3b 8-Inch DI Water Main LF 2630 $340.00 $894,200.00
3c 6-Inch DI Water Main LF 100 $330.00 $33,000.00
4 GATE VALVES AND BOXES
4a 8-Inch Gate Valves and Boxes EA 19 $3,250.00 $61,750.00
4b 6-Inch Gate Valves and Boxes EA 6 $1,850.00 $11,100.00
5 Hydrant Assemblies EA 5 $13,250.00 $66,250.00
6 WATER SERVICE TAPS AND CURB BOXES
6a 1-Inch Water Service Taps and Curb Boxes EA 4 $1,250.00 $5,000.00
6b 1.5-Inch Water Service Taps and Curb Boxes EA 2 $1,700.00 $3,400.00
6C 2-Inch Water Service Taps and Curb Boxes EA 4 $1,750.00 $7,000.00
7 WATER SERVICES
7a 1-Inch Water Services LF 75 $140.00 $10,500.00
7b 1.5-Inch Water Services LF 40 $150.00 $6,000.00
7c 2-Inch Water Services LF 75 $160.00 $12,000.00
8 FIRE SERVICES
8a 4-Inch Fire Service Connection LF 25 $250.00 $6,250.00
8b 6-Inch Fire Service Connection LF 65 $175.00 $11,375.00
8c 8-Inch Fire Service Connection LF 20 $300.00 $6,000.00
9 TEMPORARY BYPASS SYSTEMS
9a 6-Inch Temporary Bypass Piping LF 1220 $160.00 $195,200.00
9b 8-Inch Temporary Bypass Piping LF 2340 $170.00 $397,800.00
10 Additional Fittings LB 1500 $5.50 $8,250.00
14 STORMWATER

14a Removal and Replacement of Storm Drain Utilities IN-FT 1000 $10.50 $10,500.00
15 CONTAMINATED MATERIAL MANAGEMENT

15¢ Removal and Disposal of Unforeseen Asbestos ALLOW 0.5 $130,000.00 $65,000.00
15d  [Soil Management Plans LS 0.5 $130,000.00 $65,000.00
15e Removal and Disposal of Background or Unregulated Soil Materials TON 2000 $21.00 $42,000.00
15f  |[Removal and Disposal of Impacted Materials TON 750 $27.00 $20,250.00
15g Removal and Disposal of Unlined Landfill Materials TON 250 $50.00 $12,500.00
15h Removal and Disposal of Lined Landfill Materials TON 250 $55.00 $13,750.00
15i Treatment of Contaminated Groundwater ALLOW 0.5 $52,500.00 $26,250.00
16 REMOVAL/ABANDONMENT OF UTILITIES

16a Abandon Existing Sewer/Water Main with LDCC cY 10 $3,150.00 $31,500.00
17 EARTH EXCAVATION

17a Exploratory Excavation cY 132.5 $35.00 $4,637.50

17b  |Excavation of Unsuitable Materials Below Trench Grade cy 250 $8.50 $2,125.00

17c For Performing Soil Compaction Tests, as Specified 1/2 Day 165 $340.00 $56,100.00
17d Rock Excavation cy 125 $70.00 $8,750.00

18 ADDITIONAL MATERIALS

18a Select Fill cY 400 $8.00 $3,200.00

18b Special Borrow M1.02.0 cy 2500 $10.00 $25,000.00
18c 1500 PSI Concrete cY 100 $30.00 $3,000.00

19 PAVEMENT

19a  |4-Inch Temporary Trench Pavement SY 1340 $40.00 $53,600.00
19b 12-Inch Intermediate Trench Pavement N 2675 $90.00 $240,750.00
19¢ 2-Inch Milling Sy 3625 $9.00 $32,625.00
19d 2-Inch Overlay Sy 3625 $25.00 $90,625.00
20 RESTORATION

20a Bituminous Concrete Sidewalk Sy 67.5 $16.00 $1,080.00

20b  |Portland Cement Concrete Sidewalk SY 235 $67.00 $15,745.00
20c Guard Rail LF 325 $210.00 $68,250.00
20d Miscellaneous Bituminous Concrete TONS 250 $60.00 $15,000.00
20e Remove and Reset Granite Curb LF 585 $75.00 $43,875.00
20f Restoration of Growth SY 50 $110.00 $5,500.00

21 Uniformed Police Officer Allowance ALLOW 0.5 $550,000.00 $275,000.00

June 2021




Worcester Road Water and Sewer Improvements Phase 2 - Westbound

City of Framingham, MA

254-1904

100% Design Revised Opinion of Probable Construction Cost - Water

Revision No. 1: Delete Work between No. 95 Worcester Road and West Drive and Eastbound Sewer Lateral Work
Construction Midpoint - December 2022

Item No. |Description Units Water Quantities Unit Price Extended Amount
22 Traffic Management LS 0.5 $186,000.00 $93,000.00
23 Variable Message Boards as Shown and Specified BOARD-WEEKS 40 $240.00 $9,600.00
24 Utility Support and Coordination ALLOW 0.5 $210,000.00 $105,000.00
25 Abutter Relocation ALLOW 0.5 $10,500.00 $5,250.00
26 For Furnishing and Placing Environmental Protection LS 0.5 $26,250.00 $13,125.00
27 Miscellaneous Work and Cleanup LS 0.5 $105,000.00 $52,500.00

Subtotal $3,430,205.63
Escalation to Midpoint (12%) $411,624.68
Contingency (10%) $384,183.03
Engineering Services $375,000.00
Total (Rounded) $4,601,000.00

June 2021



Worcester Road Water and Sewer Improvements Phase 2 - Westbound
City of Framingham, MA

254-1904

100% Design Revised Opinion of Probable Construction Cost - Sewer

Revision No. 1: Delete Work between No. 95 Worcester Road and West Drive and Eastbound Sewer Lateral Work

Construction Midpoint - December 2022

Item No. |Description Units Sewer Quantities Unit Price Extended Amount
1 Mobilization and Demobilization (5%) LS 1 $121,203.38 $121,203.38
2 Preconstruction Video and Photographs LS 0.5 $32,000.00 $16,000.00
11 GRAVITY SEWERS

1la 8-Inch SDR 35 PVC Gravity Sewer Pipe LF 1070 $465.00 $497,550.00
11b 8-Inch SDR 21 PVC Gravity Sewer Pipe LF 195 $475.00 $92,625.00
11c 10-Inch Epoxy Lined DI Gravity Sewer Pipe LF 185 $315.00 $58,275.00
11d 8-Inch Epoxy Lined DI Gravity Sewer Pipe LF 140 $305.00 $42,700.00
12 SEWER SERVICE CONNECTIONS

12a 8-inch PVC Gravity Sewer Service LF 30 $630.00 $18,900.00
12b 6-Inch PVC Gravity Sewer Service (Westbound Side) LF 205 $610.00 $125,050.00
12c 6-Inch Epoxy Lined DI Sewer Service (Westbound Side) LF 65 $610.00 $39,650.00
13 SEWER MANHOLES

13a 4-foot Diameter Sewer Manhole VF 50 $1,050.00 $52,500.00
13b 5-foot Diameter Sewer Manhole VF 24 $1,260.00 $30,240.00
13c Sewer Manhole Frame and Cover EA 9 $1,000.00 $9,000.00
13d Rebuild Existing Sewer Manhole Invert EA 1 $2,210.00 $2,210.00
13e Remove and Dispose of Existing Sewer Manhole EA 1 $600.00 $600.00
13f Epoxy Line Sewer Manhole VF 10 $630.00 $6,300.00
13g Cement Line Existing Sewer Manhole VF 5 $315.00 $1,575.00
14 STORMWATER

14a Removal and Replacement of Storm Drain Utilities IN-FT 1000 $10.50 $10,500.00
15 CONTAMINATED MATERIAL MANAGEMENT

15a AC Pipe Removal and Disposal LF 20 $60.00 $1,200.00
15b Management and Disposal of Crushed AC Pipe and AC Impacted soils cY 100 $240.00 $24,000.00
15¢ Removal and Disposal of Unforeseen Asbestos ALLOW 0.5 $130,000.00 $65,000.00
15d Soil Management Plans LS 0.5 $130,000.00 $65,000.00
15e Removal and Disposal of Background or Unregulated Soil Materials TON 2000 $21.00 $42,000.00
15f Removal and Disposal of Impacted Materials TON 750 $27.00 $20,250.00
15g Removal and Disposal of Unlined Landfill Materials TON 250 $50.00 $12,500.00
15h Removal and Disposal of Lined Landfill Materials TON 250 $55.00 $13,750.00
15i Treatment of Contaminated Groundwater ALLOW 0.5 $52,500.00 $26,250.00
16 REMOVAL/ABANDONMENT OF UTILITIES

16b  |Abandon Existing Structure in Place with CDF cY 150 $125.00 $18,750.00
16¢ Cleaning and CCTV Inspection of Existing Sewer Lateral EA 15 $2,100.00 $31,500.00
16d  |Cut, Cap, Abandon Sewer Lateral in Place EA 26 $1,050.00 $27,300.00
17 EARTH EXCAVATION

17a  |Exploratory Excavation cY 132.5 $35.00 $4,637.50
17b Excavation of Unsuitable Materials Below Trench Grade cY 250 $8.50 $2,125.00
17c¢  |For Performing Soil Compaction Tests, as Specified 1/2 Day 165 $340.00 $56,100.00
17d Rock Excavation cY 125 $70.00 $8,750.00
18 ADDITIONAL MATERIALS

18a Select Fill cY 400 $8.00 $3,200.00
18b Special Borrow M1.02.0 cY 2500 $10.00 $25,000.00
18c 1500 PSI Concrete cy 100 $30.00 $3,000.00
19 PAVEMENT

19a 4-Inch Temporary Trench Pavement Sy 1460 $40.00 $58,400.00
19 12-Inch Intermediate Trench Pavement Sy 2325 $90.00 $209,250.00
19¢ 2-Inch Milling Sy 3625 $9.00 $32,625.00
19d 2-Inch Overlay Sy 3625 $25.00 $90,625.00
20 RESTORATION

20a Bituminous Concrete Sidewalk SY 67.5 $16.00 $1,080.00
20d Miscellaneous Bituminous Concrete TONS 250 $60.00 $15,000.00
20e |Remove and Reset Granite Curb LF 55 $75.00 $4,125.00
20f Restoration of Growth Sy 50 $110.00 $5,500.00
21 Uniformed Police Officer Allowance ALLOW 0.5 $550,000.00 $275,000.00
22 Traffic Management LS 0.5 $186,000.00 $93,000.00
23 Variable Message Boards as Shown and Specified BOARD-WEEKS 40 $240.00 $9,600.00
24 Utility Support and Coordination ALLOW 0.5 $210,000.00 $105,000.00
25 Abutter Relocation ALLOW 0.5 $10,500.00 $5,250.00
26 For Furnishing and Placing Environmental Protection LS 0.5 $26,250.00 $13,125.00

June 2021




Worcester Road Water and Sewer Improvements Phase 2 - Westbound

City of Framingham, MA

254-1904

100% Design Revised Opinion of Probable Construction Cost - Sewer

Revision No. 1: Delete Work between No. 95 Worcester Road and West Drive and Eastbound Sewer Lateral Work
Construction Midpoint - December 2022

June 2021

Item No. |Description Units Sewer Quantities Unit Price Extended Amount
27 Miscellaneous Work and Cleanup LS 0.5 $105,000.00 $52,500.00
Subtotal $2,545,270.88
Escalation to Midpoint (12%) $305,432.51
Contingency (10%) $285,070.34
Engineering Services $375,000.00

Total (Rounded)

$3,511,000.00




Worcester Road Water and Sewer Improvements Phase I (Westbound)
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Installing new water and sewer infrastructure will substantially reduce potential of
failure, improve reliability, and increase capacity for area businesses and residents.
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