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Lead plumbing sources
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https://www.sciencedirect.com/science/article/pii/S0160412020322145


Lead pipe scales
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“Hazardous” waste definition (Resource Conservation and 
Recovery Act-RCRA): ≥ 5 mg/L Pb (or 0.0005 wt %)

0.04%

• Pipe scale particles have 
more lead than paint, 
soil, or hazardous waste

• Release of small particles 
may result in greater 
relative exposure from 
drinking water than paint 
or soils
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Lead Plumbing Sources
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Presenter Notes
Presentation Notes
* Shut-off valves are frequently captured in 250 mL to 1 L samples




Lead sources are not uniformly distributed
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Presenter Notes
Presentation Notes
IN SPACE OR TIME

https://www.sciencedirect.com/science/article/pii/S0160412020322145


What is a “representative” water sample?
Factors affecting

Pb release

Pb plumbing materials,
dimensions, 

configurations & age

Water chemistry 
(corrosivity)

and chemical changes

Hydraulics and hydraulic 
changes

Individual water use 
patterns

Contribute to
Pb variability

Pb Spatial 
variability

Pb Temporal 
variability

Particulate vs 
dissolved Pb

Pb
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Sampling: What is the question?
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• No single universally applicable sampling approach for
lead in drinking water exists

• There are many protocols, but each has a specific use
answering a specific question

• What question(s) are you trying to answer?



Sampling: What is the question?
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QUESTION(S):
• Does the water meet regulatory 

standards for Pb?
• How effective is the current 

corrosion control treatment for 
interior plumbing?

• Where is the Pb coming from?
• What type of Pb is present 

(dissolved/ particulate)?

• What is the general public’s 
exposure to Pb in water in this 
residence/ neighborhood/ 
town/distribution system?

SAMPLE FOR:

1. Lead regulatory compliance

2. Lead plumbing sources 
determination or

Lead type identification

3. Lead exposure assessment



Lead regulatory compliance
Lead and Copper Rule (LCR)*
•

LCR Sampling Pool

LCR sampling pool consists of homes believed to contain major lead 
plumbing sources

• Homeowners collect 1 L of water from kitchen tap after overnight water 
stagnation (6+ h)

• 90th %ile lead results compared to Lead Action Level of 15 ug/L

• 90th %ile action level is a trigger for corrosion control treatment rather 
than an exposure level

• Rule identifies system-wide problems, rather than problems at individual 
buildings Pb < 15 ppb

Pb > 15 ppb

NOT a Health-Based
Value

*Revisions to the LCR, known as LCRR, will be enforced in 2024. Additional LCR improvements (LCRI) are also currently 
underway and may yield additional regulatory changes that are unknown at this point. 13



Lead plumbing sources determination

Sequential sampling (profile sampling)
• Map interior plumbing and approximate exterior route to main in 

terms of lengths, ID and visible materials
• Allow water to sit motionless for 30 minutes to overnight
• Take successive samples of variable volumes,  as desired
• Different sample volumes can somewhat differentiate 
bubbler or faucet, valve, tubing, inside-wall plumbing
• Can help determine if /where LSL is present

Lytle et al., 2018. Identify Plumbing Sources to Protect Public Health
14

Presenter Notes
Presentation Notes
Relate Pb and/or Zn, Cu, Sn, Fe in samples to plumbing volumes/distance from tap and location of leaded materials


https://awwa.onlinelibrary.wiley.com/doi/abs/10.5991/OPF.2018.44.0027
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Diagnostic sampling allows identification of lead plumbing sources (lead service lines, lead 
goosenecks, lead soldered joints, leaded brass faucets, valves, and other leaded brass plumbing 
fittings) and their locations
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Exposure assessment

Automatic Composite Sampling
• Device is affixed to the tap & consumer operated (not entirely automatic)
• 5% of every draw meant for consumption is routed into collection vessel
• Cumulative water sample in collection vessel analyzed for lead

Triantafyllidou et al. 2021 reprint from van den Hoven, 1987 Deshommes et al, 2017

Composite (i.e., cumulative) sampling
• collects lead under normal use conditions, capturing a range of flow rates, stagnation times, flow 

durations, and temperatures
• May be:

o“Automatic”
o“Manual”

16



Manual Composite Sampling
• Of all water drawn for consumption, the consumer pours a small 

volume into a collecting vessel, each time water is consumed
• Collecting vessel incrementally fills up, over a day’s water use, few 

days, week (duration customized to meet needs/constraints) 
• Composite (i.e., cumulative) water sample in collection vessel 

analyzed for lead after a day, few days, week (duration customized 
to meet needs/constraints) 

Tuesday 5:45pm- Glass of water

Tuesday 8:15am- Water for oatmeal

Tuesday 7:30am- Water for coffee

Exposure assessment

17



Environmental assessments of lead-poisoned children by Health 
Departments:
• Is water tested?
• If yes, what is the sampling protocol?
• What can the sampling protocol tell us?

Exposure assessment

18



https://www.astho.org/topic/report/going-beyond-regulatory-compliance-for-lead-testing-in-water/

The Association of State and Territorial Health Officials 
(ASTHO) published a report in September 2022 

ASTHO 2022 report goes over:
• Regulatory sampling for lead in water
• Diagnostic and exposure sampling for lead in water
• Differences among sampling types
• Considerations for adding diagnostic and exposure 

sampling protocols
• Summary of survey results from fourteen 

jurisdictions about environmental assessments:
o Requirements for testing drinking water sources, 

if any
o Contaminants tested
o Partners engaged

• Additional Resources

19

https://www.astho.org/topic/report/going-beyond-regulatory-compliance-for-lead-testing-in-water/


Is my water safe to drink?

• “Consumers may be unaware that drinking water is another source of lead in the home. To assess water lead 
exposure of individuals, S/THAs could consider exposure sampling protocols. S/THAs may collect these samples 
during environmental assessments for cases of known childhood lead exposures.”

• “Moving forward, collaboration between S/THAs, drinking water primacy agencies, public water systems, and 
the public to identify and remove lead service lines and assess this and other water lead exposures will be 
critical.”

• “In all cases, answering the question “is my water safe” should be qualified by an explanation of the specific 
water sampling protocol used, and the information it can or cannot provide.”

ASTHO 2022
https://www.astho.org/topic/report/going-beyond-regulatory-compliance-for-lead-testing-in-water/ 20

https://www.astho.org/topic/report/going-beyond-regulatory-compliance-for-lead-testing-in-water/


• Elevated lead in tap water can still contribute or even cause elevated lead in 
children’s blood, in cases of sub-optimal corrosion control in the presence of 
leaded plumbing

• Sampling tap water at homes, schools and other buildings can allow for 
assessment of lead through water consumption

• Lead in tap water can be highly variable (spatially and temporally)
• Therefore, different tap water sampling protocols may yield different lead 

concentrations and sample different sources/forms of lead
• Regulatory compliance sampling under the LCR (and upcoming LCRR/LCRI) 

does not diagnose lead plumbing sources like diagnostic sampling does
• Regulatory compliance sampling under the LCR (and upcoming LCRR/LCRI) 

does not assess water lead exposure like exposure sampling does

Summary

21



• Many health departments do not sample drinking water during environmental 
assessments

• The cost, logistics, timeliness, and consumer participation are all practical 
considerations. But individuals may be exposed to elevated water lead, even if 
the drinking water utility meets the federal LCR water lead requirements

• Understanding the differences between sampling protocols (regulatory, 
diagnostic, exposure) for lead in water can help customize and implement the 
appropriate sampling protocol to meet specific needs/objectives

• In all cases, answering the question “is my water safe” should be qualified by 
an explanation of the specific water sampling protocol used, and the 
information it can or cannot provide

Summary
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Resources

ASTHO 2022 https://www.astho.org/topic/report/going-beyond-regulatory-
compliance-for-lead-testing-in-water/

Triantafyllidou et al., 2021 Variability and sampling of lead (Pb) in drinking water. 23

https://www.astho.org/topic/report/going-beyond-regulatory-compliance-for-lead-testing-in-water/
https://www.sciencedirect.com/science/article/pii/S0160412020322145
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Thank you

Simoni Triantafyllidou
Triantafyllidou.simoni@epa.gov

Disclaimers
The information in this presentation has been reviewed and approved for public dissemination in 
accordance with U.S. Environmental Protection Agency (EPA). The views expressed in this 
presentation are those of the author(s) and do not necessarily represent the views or policies of 
the Agency. Any mention of trade names or commercial products does not constitute EPA 
endorsement or recommendation for use.
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