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Agenda
• Why are we talking about lead service lines (LSLs)?

–Brief health background
–Washington Governor’s Directive 16-06
–LSL Inventory Requirements from other states

• How to develop LSL Inventory?
–Historic survey data

• LSL occurrence estimates
–2011 and 2013 AWWA Surveys
–Recent state surveys
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Lead in Water―
LCR has lowered 
exposure
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Lead Service Lines – A Persistent Risk

• Even with corrosion control treatment, there is a risk any time 
that lead-bearing materials contact drinking water

• NDWAC recommendations to USEPA include proactive lead 
service line (LSL) replacement programs

• LSLs are not the only lead-bearing plumbing materials, but do comprise 
the largest source of lead by mass in contact with drinking water



Washington – Governor’s Directive 16-06

• Signed May 2, 2016.
• Comprehensive approach to lead exposure directed at state 

agencies to work on:
1. School Rule―review potential revisions; focus on lead exposure.
2. Lead Rental Inspection and Registry Program 
3. Child care providers in pre-1978 buildings to evaluate lead exposure.
4. Blood lead monitoring program―system improvements.



Washington – Governor’s Directive 16-06 
(continued)

5. Blood lead monitoring―screening rates.
6. Lead service lines and other lead components.
7. Work with federal partners to support efforts to 

reduce lead exposure.



Governor’s Directive 16-06:  Item 6 

Requires DOH to:
• Work with each water system to identify all lead service lines and 

lead components within two years. 

• Work with stakeholders to develop policy and budgetary 
proposals with a goal of removing all lead service lines and lead 
service components in water systems within 15 years. 



LSL Inventory Requirements

• Michigan (R 325.11604(c))
• Preliminary distribution system materials inventory (including 

service lines) required by January 1, 2020
• Verified distribution system materials inventory (including service 

lines) required by January 1, 2025
• Ohio (3745-81-86.9)

• Community water systems shall identify and map areas of the 
system that are known or likely to contain lead service lines …



LSL Inventory Requirements (continued)

• California (SB-1398)
• By July 1, 2018 a public water system shall compile an inventory of 

known lead user service lines in its distribution system and identify 
areas that may have lead user service lines …

• By July 1, 2020 a public water system with areas that may have lead 
user service lines in use in its distribution system shall

• Determine the existence or absence of lead user service lines
• Provide a timeline to the board for replacement of user service lines whose 

content cannot be determined



LSL Inventory Data Sources



How to Start with LSL 
Inventory
https://www.lslr-
collaborative.org/preparing-an-inventory-
where-do-we-start.html
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Sources of Data to Assess If/When LSLs Were 
Installed
1897 – The Manual of American Water-Works
1922 – Municipal Journal & Public Works
1924 – Donaldson. 1924. “The Action of Water on Service Pipes”. 

Journal AWWA 11(3): 649-662
1985 – USEPA Plumbing Materials and Drinking Water Quality 

Seminar 
1988 – AwwaRF Questionnaire in Economics of Corrosion Control 

(EES 1990) 



The Manual of 
American Water-Works
Intended to be a complete collection of 
water-works information.

Contains information regarding service 
line materials approved/used by many 
utilities



Municipal Journal & 
Public Works
1922 – contains tables of information 
collected from superintendents in nearly 
800 cities, including typical service line 
material used.



The Action of Water on 
Service PIpes
1924 – contains tabulation of various 
service pipe materials for 539 cities of the 
United States



USEPA Plumbing 
Materials and Drinking 
Water Quality Seminar
1984 – contains tabulated information on 
service line material and number of 
services/goosenecks for 153 cities 



Economics of Internal 
Corrosion Control
1990 – Contains data from a 1988 survey 
of ~20 systems.

Lists service material and 
number service lines 



LSL Occurrence Estimates



LSLs—Number and 
Location

• AWWA Estimate (1990)
• 3.3 million lead service lines. 
• 6.4 million lead service connections.

(Ref. Weston and EES 1990 Report to AWWA.)

• EPA Estimate (2015)
• 10.5 million lead service lines in 1988.
• 7.3 million lead service lines (currently).

(Ref. LCRWG Report to NDWAC 8/24/15.)

• Journal AWWA Estimate (2016)
• 6.1 million full or partial lead service lines. 
• 27,000 estimated in Washington State. 

(Ref. Cornwell et al. 2/2016.)



2016 Journal AWWA 
Estimate
Data were grouped by multiple EPA 
regions to allow for statistically-valid 
analysis

Estimate on a state-to-state-basis likely to 
be inaccurate



Washington State LSL Occurence

• 2016 LSL and Lead Component Survey
• DOH surveyed 686 systems, representing 90.3% of Group A 

connections in Washington
• Five systems reported LSLs remaining in use, with 917 total LSLs 

remaining in service



Indiana LSL Occurrence

• 2016 Journal AWWA estimate of 290,000 LSLs
• Indiana Department of Environmental Management surveyed 

water systems in 2016 to assess number of LSLs in service
• Estimated 205,557 LSLs based on survey results

• Survey responses either based on esimtates or records, and systems 
provided an estimate of confidence in estimate or records ranging from 
1 to 10



Colorado LSL Occurrence

• 2016 Journal AWWA estimates 58,000 LSLs in Colorado
• Since the 2011 and 2013 surveys were completed, Denver has 

estimated that 60,000 LSLs remain in distribution system



Summary

• Removal of LSLs is desirable to reduce lead in water
• Several states are requiring development of LSL inventories

• Anticipate this to be more prevalent in future, possibly required by LCR 
Long-Term revisions

• Historic records can be a useful source of information for past 
LSL usage

• Even the latest estimate of LSL occurrence can vary when a 
system-by-system inventory is performed



Questions?

Samuel A. L. Perry, PE  Damon K. Roth, PE BCEE
Sam.Perry@DOH.WA.GOV droth@cornwell.engineering

mailto:Sam.Perry@DOH.WA.GOV
mailto:droth@cornwell.engineering

	Digging Deep – Searching Decades of National Records to Find Lead Service Lines and Goosenecks
	Acknowledgements
	Agenda
	Health Effects of Lead
	Slide Number 5
	Lead in Water―�LCR has lowered exposure
	Lead Service Lines – A Persistent Risk
	Washington – Governor’s Directive 16-06
	Washington – Governor’s Directive 16-06 �(continued)
	Governor’s Directive 16-06:  Item 6 
	LSL Inventory Requirements
	LSL Inventory Requirements (continued)
	LSL Inventory Data Sources
	How to Start with LSL Inventory
	How to Start with LSL Inventory
	Sources of Data to Assess If/When LSLs Were Installed
	The Manual of American Water-Works
	Municipal Journal & Public Works
	The Action of Water on Service PIpes
	USEPA Plumbing Materials and Drinking Water Quality Seminar
	Economics of Internal Corrosion Control
	LSL Occurrence Estimates
	LSLs—Number and Location
	2016 Journal AWWA Estimate
	Washington State LSL Occurence
	Indiana LSL Occurrence
	Colorado LSL Occurrence
	Summary
	Questions?

