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Preparing for the LCRR, Part I:
Developing the Service Line Material Inventory




1. Lead and Copper Rule Revisions (LCRR)
a. Background on Lead and Copper Regulations
b. Service Line Material Inventory

2. Guidelines to Develop the Inventory
3. Tools to Develop the Inventory



Preparing for the LCRR, Part 1.
Developing the Service Line Material Inventory

Background on Lead and Copper Regulations
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LCR Background

Published in June 1991, with many revisions and corrections (2000,
2004, 2007)

Applies to all Community Water Systems (CWSs) and
Non-transient Non-community Water Systems (NTNCWs)

“Treatment technique rule” How Lead Gets Into Drinking Water

There are a number of ways that lead In-Home Pipes
can enter drinking water. Older homes

Lead and copper rarely come from the water

lead, as lead has been phased out Lead
over time for most uses in drinking Solder B -

. . kL ‘ ]
Primary source of lead and copper is ol et \
the water is corrosive. Water systems Falicets W ¢
add “corrosion control” chemicals F :

corrosion products from premise plumbing tcoattie e e 0

leaching. Unlike many other drinking
water contaminants that result from

However, lead and copper release can be i
minimized with appropriate corrosion
control treatment




LCR Background

- “Treatment technique rule”
- Samples are collected from customer taps, not from system-owned infrastructure

- Action Levels (ALs), not maximum contaminant levels (MCLS)

- 90th percentiles (P90) of lead and copper concentrations
(no more than 10% of the samples can exceed AL)

— AL exceedances are “calls to action” (additional monitoring, corrosion control
treatment, lead service line replacement, public education, etc.)

: Maximum Contaminant
- Action Level (AL) Level Goal (MCLG)
Lead 0.015 mg/L (15 ug/L) 0]
Copper 1.3 mg/L 1.3 mg/L




From the LCR to the LCRR

2 3 4 5 6 7 8 9 ,10 41113415
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

June 1991.: Publication of the LCR

January 2000: Publication of Minor Revisions

June 2004: Publication of Minor Corrections

2005: USEPA identified short- and long-term goals for improving the LCR

October 2007: Publication of Short-term Revisions

2013: Report from the Small Business Advocacy Review (SBAR) Panel for the Long-Term Revisions to the LCR

2015: Recommendations to EPA from the National Drinking Water Advisory Council (NDWAC) for the Long-
Term Revisions to the LCR

November 13, 2019: Publication of the proposed LCRR
January 15, 2021: Publication of the LCRR

June 16, 2021: Publication of the delays to the Effective Date (12/16/2021) and Compliance Date
(10/16/2024)

December 16, 2021: LCRR Effective Date
December 17, 2021: Publication of conclusion review
October 16, 2024: LCRR Compliance Date



EPA’s Stated Goals for the LCRR

- “Io better protect children Sources of LEAD
at elementary schools and in Drinking Water

child care facilities” @ @ et s
- “Get the lead out of our copperpipouth ‘

nation’s drinking water” Cortained High o ol f S
- “Empower communities . ' |

through information”

Lead Service Line: The service &
line is the pipe that runs from

the water main to the home's
internal plumbing. Lead service
lines can be a major source of

lead contamination in water.

USEPA



Major Additions and Changes in the LCRR

Due Before the Compliance Date Due After the Compliance Date
of October 16, 2024 of October 16, 2024
Additions . Service line material inventory ° Trigger Level (TL) for lead: 10 ng/l_ (0.010 mg/L)
- Lead service line replacement (LSLR) * Service line material inventory (update)
(plan) * Lead sampling at schools and child care
» Schools and child care facilities facilities
(inventory) * Find-and-fix program
Changes < Customer tap sampling (plan) e Customer tap sampling

* Lead service line (LSL) replacement
* Corrosion control study requirements
* Public education and customer notification



Preparing for the LCRR, Part 1.:
Developing the Service Line Material
Inventory

LCRR: Lead Service Line Inventory
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Inventory — Objectives

Help identify areas most in need of remediation

Ensure tap sampling pools are targeted to the sites with elevated lead
Make customers aware of the presence of a LSL, if applicable

Facilitate replacement of LSLs and improve efficiency of LSLR programs

Decrease uncertainty in numbers of LSLs U.S. and develop focused
actions



(3) e

Water main

Inventory - Development

Customer-owned
service line

Service line: From the main to the building foundation | Guin
l.e., system side + owner/customer side ‘
10,

All systems must develop a service line material inventory
(or demonstrate absence of LSLs) by the Compliance Date (October 16, 2024)
Service lines separated into four categories:

Lead service line

Non-lead

“Lead status unknown service lines”

Unknown materials
Absence of documented evidence supporting material classification
“Galvanized requiring replacement”: Galvanized iron line that is:
Downstream of an LSL (currently or in the past)
Downstream of a lead status unknown service line (currently)
(Goosenecks, pigtails and lead connectors are not considered part of LSLs)



Inventory — Notifications

Service line material inventory must be made
publicly available by the Compliance Date
(October 16, 2024)

Available online for large systems (>50,000 people)

Location identifier:

General location identifier is acceptable for LSLs and galvanized requiring replacement

Location identifier is not required for lead status unknown service lines

Systems with LSLs, galvanized requiring replacement or lead status
unknown service lines must notify customers within 30 days after
completing the inventory, and annually until replaced or identified

Demonstrate delivery of notification to Primacy Agency within 10 days



Inventory - Updates

Service line material inventory must be updated
annually or triennially, based on tap sampling
frequency, which ever is greater

Submit updated inventory within 30 days of the end of each tap sampling
monitoring period

Updates are no longer needed after a system can verify that it no longer have
LSLs or galvanized lines requiring replacement

Systems without LSLs do not need to update the inventory
(e.g., systems built after state or federal lead ban)

Unknowns are assumed to be lead until the material is determined



Preparing for the LCRR, Part 1.:
Developing the Service Line Material
Inventory

Guidelines to Prepare the Inventory
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Inventory Guidance

How to assess if/when LSLs were installed
1897: The Manual of American Water-Works
1922: Municipal Journal & Public Works

1924: Donaldson, “The Action of Water on
Service Pipes”, Journal AWWA, 11(3): 649-662

1985: USEPA Plumbing Materials
and Drinking Water Quality Seminar

1988: AwwaRF (WRF) Questionnaire in
Economics of Corrosion Control (EES 1990

THE MaNUAL
OF AMERICAN
Warer-Works, 1897

Corpsiied Frar Speeial Betaras

McKEESPORT, Allegheny Co.  (Pop., 8,212; est., 22,000.) At junction of

and Y y rivers, 752 ft. above sea, on hilly ground rising to
height of 300 ft. above rivers. Manufactures stecl, w. L. pipe, sheel-iron. Settled in
1796; incorp. borough in '42; and its limits were extended '47 and 73. Hassewers
and electric lights.

History.—Buflt in '81-2 by borough. Engrs. Hatch & Taylor, McKeesport.
Contrs.. R. D Wood & Co., Philadelphia.

Watsr Supply.—Youghiogheny river, pumping to reservolr. Well was dug on
the bank of river, 28 ft. in diam., 32 ft. deep, in bottom of which 36 perforated 4-in. o.
i. pipes are driven 10 ft. into saturated gravel. A 20-in. ¢. i. pipe connected well
with engine-house.

Pumping Machinery.—Dy. cap., 8,000,000 galls.; two 1,500,000-gall. Worthington
dup-, high-pressure, and 5,007,000 pump erected in '88. Natural gas is used for fuel.
A l-in. pipe leads from the surface of the reservoir to the engine-house. W hen res-
ervoir is full water flows through pipe, and by automatic arrangement blows steam
whistle as signal to stop pumps,

Force Main.—To reservoir, 1,547 ft. of 164u. pipe, rising 310 fi. from river.

Reservoir —Cap., about 6,000,000 galls; in excavation and embankment, 210 ft.
5q. x 20 ft. deep to water line. Bottom covered with 6 ins. of concrete on 12 ins. of
puddle, and slopes with 10 ins. of stone blocks in cement on 8 ins. of broken stone,
the latter being on 12 ins. of puddle.

Distribution.—(Feb. 28, '80.) Mains, c. i., 18} miles, Services, lead. Tapa, 1,735
Meters, 198.  Hydrants, Mathows, 130

Consumption, 1,600,000 galls. Pressure, 115 Iba.

Financial. - (Feb., 28 '89.) Cost, $200,059. Bonded debt, $125809: $23.809 at 6;
$102,000 at 55. Sinking fund, $15,000. Ann. op. exp., $6500. Ann. rev.; consumers,
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Inventory Guidance

Lead Service Line Replacement
Collaborative (LSLR Collaborative)

Preparing an Inventory:
Where do we Start?

https://www.lIslr-collaborative.org/
preparing-an-inventory-where-do-we-
start.htmi

Was your community built after
your state implemented the Safe
Drinking Water Act Lead Ban?*

| wo

Did your community stop
installing lead service lines

Yes

Lead service lines are not a
concern in your community.

sooner?
lNr.:-

Is there a record of where lead
service lines were installed?

Yes ¥

Focus activities on properties
constructed prior to date
installation stopped.

™

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

[ v

Improve inventory based on
active investigation and

information from field activities.

Yes ¥

Focus activities on properties
constructed with record of lead
service lines installation.

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.




Inventory Tools Per LCRR

— All construction and plumbing codes, permits, and existing records or other
documentation

- All water system records: Distribution system maps and drawings, historical records
on each service connection, meter installation records, historical capital
Improvement or master plans, and standard operating procedures

— All inspections and records
of the distribution system

- Any resource, information,
or identification method
provided or required by
the Primacy Agency

- Other methods if approved
by the Primacy Agency




ASDWA

State Implementation Framework for the Lead Service Line Inventory Requirements
under EPA’'s LCRR (February 2022)

Templates for CWSs and NTNCWSs

Content
Information states need to determine and disseminate decisions
Information for water systems, with lists of potential sources of information
Contents of the inventory and compliance requirements
Updates to the inventory and refining the inventory
Non-lead certifications
Private property access
Public dissemination of inventory information
Additional resources

As a prequel for EPA’s guidance document


https://www.asdwa.org/lead-and-copper-rule-lcr/

EPA’'s Guidance for Developing and Maintaining a
Service Line Inventory (August 2022)

Content Historical records

Elements of the inventory Previous material evaluation
Construction, plumbing codes, records

Water system records
Historical records review Inspections and records of the DS

Inventory planning

Investigation methods Investigation methods

Developing and updating the inventory Visual inspection, including CCTV

Public accessibility Water quality sampling

] , Excavation
Guidance for small systems

: : Predictive modeling
Inventories expected soon

Emerging methods



OHA Statistical Guidelines for Inventory (March 2023)

Accepted methods to categorize service lines

Records

Installation date: Pipes installed after January 1, 1986 can be categorized as
non-lead

Service line size: Service lines =22 in can be categorized as non-lead
Customer data: Must be supported by photos and documentation
Statistical analysis: Random sampling of a number of unknown service lines

OHA's spreadsheet and reporting instructions to submit the inventory


https://www.oregon.gov/oha/PH/HEALTHYENVIRONMENTS/DRINKINGWATER/RULES/Pages/LCRR.aspx

Preparing for the LCRR, Part 1.:
Developing the Service Line Material
Inventory

Tools to Prepare the Inventory
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Inventory Tools

Installation date vs. lead ban

Service line diameter « Typically, a combination of tools
Visual inspection Is needed
Scratch and magnet tests * “No convenient methodology is

. e . currently commercially available
Self-identification/reporting by customers that is capable of directly

Sequential tap water sampling identifying all buried LSLs”

: : . : : (Bukhari et al. 2020 “Lead Service Line
Closed-circuit television inspection (CCTV) | |gentification Techniques”, WRF 4693)
Statistical analysis or predictive modeling |« Acceptance of interpolation is
Interpolation state specific
Excavation

Emerging methods



Inventory Tools - Records Review

Utility records, plumbing codes, ordinances

Distribution system maps, drawings, as-built
drawings

Physical location relative to confirmed LSLs

Year and construction records with respect to
lead ban

Tap cards from initial service installation (date,
location, and possibly pipe material installed)

Plans from water main installation, rehabilitation,

and/or replacement

Service/repair tickets

Plumbing permits and permit amendments
Institutional knowledge

WS 129 Rev.B(9-81) CITY OF NEW YORK
(
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SEC. | BLOCK LOT BUREAU OF WATER SUPPLY EEEEEEEEEEEEEEEEEE
4729 &
WA DIST. E NO.
: oK. LY &)
BOROUGH %EOOL \/ SR N0, i
1334 BRroADwAY
INSERT 3_/_<£ ,.TAP ON Z‘U"‘w.\m, READY. ')
sssssssss G ON MAIN. READY '
uuuuuuuuuuuuuuuuuu READY M

| Main drawback: Low accuracy
* Based on historic information only

* Limited by data availability and
completeness
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- PHILADELPHIA
WAT

............

How to check your water service line material

n
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, which may break.
For any questions about
ead can also be y
a a In older brass

- Information volunteered by customers

Call our hotline at 215.685.6300.
Our staff will provide information
on water testing, safety tips and
replacement options.

~ Historical records dcéd  water e —
e L.q ° Customer may not have

information about the SL |, I
[ ] SL may not ViSibIe from | silver colol Whnatched.\
the basement ()L

e Customer data may not U
be reliable

- Scratch and magnet tests

- Photos

- Also:

local « Alicensed and insured plumber can inspect
3 _ 3 . These kits your pipes and other plumbing for lead or steel.
. . Galvanized pipes have from—not  Replacingan older brass faucet orvalve maybea
Lead pipes widen at base and “threads” at connections. nized kit simple way to reduce the lead in water.

often form a “bulb.”

— Construction year and records

- Plans and drawings

Copper

- Information found during
service/repair

Brass has “threads”.

24



Inventory Tools - Scratch and Magnet Tests

Scratch test: Key, coin, or other sharp
metal objects to scratch the outer

surface of the pipe

Lead = Easy to scratch + Silver and shiny

Magnet test

Magnet sticks = Galvanized or iron

Magnet does not stick = Lead or
copper

DC Water

Main drawbacks

* Inform only the segments of
service line that can be reached

* May not be able to access the

https://apps.npr.org
/find-lead-pipes-in-
your-home/en/

Types of water pipes
Follow the guidance below or contact a
licensed plumber to determine the material
of your water pipes. To identify the material
of your service pipe material on private
property, check your household water
service connection, typically located in the
basement.

Hormeowners should identify and replace
old household pipes, particularly galvanized
plumbing and sources of lead. The type of
household plumbing can vary throughout
your household

Use a magnet - strong magnets will not cling to lead pipes.

Galvanized (i o i

A dull, silver-gray color. Use a magnet - strong magnets will
typically cling to galvanized pipes.

Copper . v
The color of a copper penny “

Plastic -
White, rigid pipe that is joined to water supply
piping with a clamp



Inventory Tools - Visual Inspection

—~Curb box
- Meter pit

- Home point of entry

Denver Water field crews or its contractors may inspect the pipe at the main water shut-off valve
Greater Cincinnati Water Works inside the property to help determine the type of material. Visual inspection will be arranged with the

property owner in advance. Photo credit: Denver Water.



Inventory Tools - Water Quality Sampling

Alternative sampling strategies

Sequential/profile sampling Main drawbacks:
Long and short stagnation * Can be inconclusive

_ _ * Results may be impacted by corrosion control treatment
Random day-time sampling because lead levels need to be sufficiently high

. . » System-specific threshold (water source, treatment
Alternatwe ana|ytha| methOdS processes, water quality, infrastructure, etc.)

Anodic Stripping Voltammetry (ASV):  Alternative analytical methods may be impacted by

i particulate lead
ElegCtrglyl'FlCtmgth&d 5 H Metal ) * Requires significant public education
€.8., Fallintest' s Aemlo Hneavy Vielals ) ==t o

] Bosscher 2020, 17th Annual EPA Drinking Water
Fluorochrome-co nj ugated DNA Workshop: Small Systems Challenges and Solutions

molecules cleaved in the
presence of lead (e.g., ANDalyze)



Inventory Tools - CCTV Inspection

Main advantage
* Provides visual observation

-~ Widely used in the wastewater industry

—Visual inspection of exterior or interior Main drawbacks
surface of a service line « Difficult to identify material

* Limited by access, corrosion,
and scale build-ups

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



Inventory Tools - Predictive Modeling

“Geospatial approach that uses an artificial intelligence algorithm (or
machine learning) to predict the likelihood that a residence has an LSL
based on neighboring field data (i.e., house inspection) and secondary
information (i.e., construction year and water system records)”

Holistic data-driven approach:

Property data Main drawbacks
« Age ) * Used by few utilities
* Property value Machine More consistent, e High upfront effort to build
« Property location learning complete, and. | the model
» Utility records accurate predictions « Need confidence in the
* Physical inspection property data associated
of customer side with SL of various materials

* Uncertainty of data



Inventory Tools - Interpolation

In homogenous neighborhoods
Limited number of visual/physical inspections

Must be randomized sample sets

Common factors that distinguish one area from another
Close vicinity
Same construction year
Same contractors

Lists of material available



Inventory Tools - Interpolation

Oregon Health Authority (OHA):

Must first use other approved methodologies to categorize service lines
If lead is not found, then a statistical approach may be used

Randomly generated list of unknown lines to be physically inspected
<1,500 lines: Must physically verify 220% of total number of unknowns

>1,500 lines: Must physically verify enough lines to demonstrate a
minimum of 95% statistical confidence level

>1 point inspection on public side + =1 point on customer side

Record methods used for physical inspection

California (draft): 20% in each area where LSLs are not
expected, with adjustment based on findings

Number of
Unknown Service
Lines

Number to Physically
Inspect

Fewer than 1,500

20% of unknown
lines

1,500

306

1,600

310

1,700

314

1,800

317

1,900

320

2,000

322

2,200

327

2,400

331

2,600

335

2,800

338

3,000

341

3,500

346

4,000

351

4,500

354

5,000

357

6,000

361

7,000

364

8,000

367

9,000

368

10,000

370

15,000

375

20,000

377

30,000

379

40,000

381

60,000

382

90,000

383

225,000 or more

384



https://www.oregon.gov/oha/PH/HEALTHYENVIRONMENTS/DRINKINGWATER/RULES/Documents/LCRR/statistical-guidance-service-line-inventory.pdf

Inventory Tools - Excavation

Potholing
Backhoe or hand tools to dig a hole to expose a segment of the service line
Vacuum excavation P—— N\l
?mn—destrgcti'vet - \\\\\\
High-velocity, high-pressure air mﬁfﬁjﬁ“p‘;z;i%ﬁf;“at 5
to break up the soil s Main drawbacks e
_ _ _ sfebd « Physical disturbance
Hydro-excavation: high-velocity, > + High cost
high-pressure water to break up the soil * Inform only the exposed

l segment of service line

>

https://www.mlive.com/




Inventory Tools - Electrical Resistance

Digital low-resistance ohmmeter (DLRO) to measure electrical
resistance

. . . =+ Measuring Leads
DIStIngUISh between A —— Electrical Wire

lead and copper pipes = Water Supply Line

Curb Stop Access
* Advantages

* Fast, simple, and low cost Front Yard/Sidewalk ‘ R
. Basement L Lo
* Main drawbacks
e Cannot insert testing leads
in some access pipes S— Location of Measurements Water Main
daler ere

* Poor electrical connection
due to corrosion or debris
on the pipe surface

Curh Stop

Jallouli 2020 “Evaluation of Lead Pipe Detection
by Electrical Resistance Measurement” WRF 4698



START
Continuous

Utility Experience morovament | coupe e
available on the DS
Start with a needs assessment y
What do you know about your SL materials Rmmxd
Gather available information nformation
Lead bans (federal, state, local) COMPILE an LSL || memwi criteria*
LSL Replacement Collaborative inveﬂtory ‘ for 1St presence
EPA or state guidance y
Records, inspection reports, etc. VERIFY : conduct
Several tools will likely be required:; el investigation
Not all tools are applicable to all systems
Tools that can serve other purposes (CCTV, model) ves  lsmy
Multi-point verification methods to ensure data reliable?
qguality and confidence in data
Iterative process to improve methodology, finetune DEVELOP a
inventory, and decrease uncertainty o205 o s




Thank you!

Questions?

Héléne Baribeau, PhD, PE Damon Roth, PE, BCEE
HBaribeau@AQUAlity.us Brown and Caldwell
714.488.0496 Droth1@BrwnCald.com

2006.749.2232

I

AQUAlity
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