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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

e _LSL occurrence estimates
—2011 and 2013 AWWA Surveys
—Recent state surveys
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Health Effects of
L ead

ACE"
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HOWE Lead Exposures and Pathways
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Lead pipes
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Consumer products
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Traditional remedies
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*Rates for ingested lead only, ATSDR.

40-70% absorption*
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Lead in Water—
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Lead Service Lines — A Persistent Risk

e 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

» |SLs are not the only lead-bearing plumbing materials, but do comprise
the largest source of lead by mass in contact with drinking water
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Washington — Governor's Directive 16-06

e Signed May 2, 2016.

e 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.
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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.

o 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.
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LSL Inventory Requirements

« Michigan (R 325.11604(c))

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

e Verified distribution system materials inventory (including service
lines) required by January 1, 2025

« Ohio (3745-81-86.9)

o Community water systems shall identify and map areas of the
system that are known or likely to contain lead service lines ...
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LSL Inventory Requirements (continued)

e California (SB-1398)

e 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 ...

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

e 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
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LSL Inventory Data Sources
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Did community stop instaliing “The federal Lead
lead service lines sooner? l Ban was effective
Focus following activities June 19, 1986, but
prior to date installation may not have
. stopped. pasted state-
HOW tO Start W|th LSI_ Is there a record of where | ] specific laws or
lead service lines were - _ ) regulations for
Invento ry installed? —+ | Where were service lines another 1 -2
‘ in <2 in. diameter years.
https://www.Isir- | installed?
collaborative.org/preparing-an-inventory- R 1
where-do-we-start.html in<2in. dialm“emter
installed? Focus following activities
on properties constructed
1 with record of lead service
lines installation.
Are tax records available to [
determine which house were | <
built when lead was used for
services? ¥
Focus following activities
1 on properties constructed
Improve inventory based on in relevant time period.
active investigation and - |
information from field
activities.
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How to Start with LSL
Inventory

https.//www.lslr-
collaborative.org/preparing-an-inventory-
where-do-we-start. html

Was community built after
your State implemented
SDWA Lead Ban?*

i

Did community stop installing
lead service lines socner?

:

"The federal Lead
Ban was effective
June 19, 1986, but
individual states
may not have
pasted state-
specific laws or
requiations for
another1-2
years.

Focus following activities
| / on properties constructed
! prior to date installation
stopped.
s there a record of where | ]
lead service lines were - _ - i
installed? -+ | Where were service lines
‘ in <2 in. diameter
1 installed?
Where were service lines 1
in <2 in. diameter
installed? Focus following activities
on properties constructed
1 with record of lead service
lines installation.
Are tax records available to I
determine which house were | <
built when lead was used for
services? v
Focus following activities
1 on properties constructed
Improve inventory based on in relevant time period.
active investigation and - |
information from field
activities.




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)
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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

CLLEEIC EEFEHINA Hf HERS

The MaNuaL
OF AMERICAN
Warer-Works, 1597

Comppriled From Syecial Kotaras

McKEESPORT, Allegheny Co. (Pop., 8,212; est., 22,000.) At junction of
Monongahela and Youghiogheny rivers, 752 ft. above sea, on hilly ground rising to
height of 300 ft. above rivers. Manufactures steel, w. i. pipe, sheet-iron. Settled in
1795; incorp. borough in '42; and its limits were extended '47 and '73. Has sewers
and electric lights.

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

Watsr Supply.—Youghiogheny river, pumping to reservoir. Well was dug on
the bank of river, 28 ft. in diam., 32 ft. deep, in bottom of which 36 perforated 4-in. c.
i. pipes are driven 10 ft. into saturated gravel. A 20-in. c. 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 "38. Natural gas is used for fuel.
A lin. pipe leads from the surface of the reservoir to the engine-house. 'When rea-
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 16-iu. pipe, rising 310 ft. from river.

Reservoir. —Cap., about 6,000,000 galls; in excavation and embankment, 210 ft.
sq. 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, '89.) Mains, c. i., 184 miles, Services, lead. Taps, 1,735.
Meters, 198. Hydrants, Mathews, 130.

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

Financial —(Feb. 28, '80.) Cost, $200,050. Bonded debt, $125800: 823,809 at 6;
$102,000 at 52. Sinking fund, $15,000. Ann. op. exp.,, $6,500. Ann. rev.; consumers,
$19,089; city, none,
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ps lald preparatory Bervices lald preparatery -
INDEX before ne for use. 1:;1;::; to paving, befors needed m use. §
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trnn'b'la. ave flﬂ ife M. R {8 those ‘ot in s de-
sy lerlorate quickly 2



TABLE 1
Relative use of various service pipe malerials for 639 cities of United States

| NUMBER CITIEB HAVING BERVICE PIPE OF
‘\\ 1 8 NUMBER E - a
® BTATE OR PROVINCE crores 3= . 9 5 £,
American uemen | 225 E |2 |5 |48
Water Works 8 ¥ E 8 E g £8
Association ANNUAL CONFERENCE & EXPOSITION
Alabama.................... 8 7 1 1 1
Arizona. ........coiiiiiien.. 7 5 3 3
Arkansas.............oo0enns 9 6 1 1 1
California................... 29 10 2 2 20
Colorado.................... 11 2 6 5
Connecticut.......... R 10 5 4 1 5
Florida.............coooennt 9 2 5 1 4
Georgia. ...oovviivinunrannns 15 5 3 1 1 10
Idaho.....ovveveivnennnnnnss 9 8 1
THnois, cvveeerneienanenns 37 8 30 3 14
T h . Indians. ........oooovenone... 4 11|25 | 2] 1 13
e Action o ater on Towar L w |5 m |2 1| |
Kansas.......ccoovvvnnneenn. 26 8 16 3 18
. Kentucky......... P 13 7 7 3
S P | Louisiana................... 4 1 1 2
eerce peS Maine......ooviiieiinnnnnnns 9 4 2 1 6
Maryland................... 2 1 2 1
. . . Massachusetts............... 50 12 10 5 8 24 22
1924 — contains tabulation of various MchigS. ... vooveee-- w0 10| 2 1
. . . o innesota.........oovveuenen 7
service pipe materials for 539 cities of the MisSiSSIpDL. .o ovrere s 2 | 3| 8 1] 9
1 Missouri.....cooeviiiniannn. 12 2 9 1 7
Unlted States Montana........oveeiunnnnns 9 6 8 1 1
New Hampshire.............. 1 1
New Jersey......coovvvennn..| 1 1 1 1
New Mexico.........ooeunnn. .2 2
New York....oovvvreveennens 7 1 4 4
North Carolina.............. 5 2 4
North Dakota............... 3 3 1
Ohio. . .oiiiraeeeiaiiaannn 22 6 14 8
Oklahoma..........covvuunns 14 3 10 1 6
Oregon.....ccovveennrrnnness 7 5 1
Pennsylvania................ 14 3 7 10
Rhode Island................ 3 1 2
South Carolina.............. 2 2
South Dakota............... 3 3
Tennessee.....covveeeeeannns 6 5 2
B3 < T 16 2 10 3 9
Utah.ooooveeieniiiiaann, 1 1
Vermont.......oooovivinna. 2 1 1
Washingron................. 12 9 2 3
Total....oovvvneeeenneannn. 539 175 | 259 31 16 29 | 229
Per cent of total........... 32 48 | 5.7 3 |54 42
*Coating not stated.
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Unewd Stats Wasar Engiasiing Resesmch P B00.4-85.007
Enviranmantal Frocection Feeuary 1285

U S E PA P | um b | N g SEPA :‘b:‘i'i]mbingt?:::t:ials and

Drinking Water Quality:
Proceedings of a

Materials and Drinking

Cincinnati, Ohio

Water Qua“ty Sem|nar May 16-17, 1984

Name of Utility | Estimated | Total |Service line |Service line |Use of lead|Use of lead|Use of lead| pH in the
or & of people| # of material material services |goosenecks |sweatjoints|distribution
H H H Public wWater Supply| served services |used for old |used for new 4 or# % or # % oar # system and if
1984 — contains tabulated |ﬂformat|0ﬂ on installations|installations| still left| still left| still left| adjusted
copper
H | -t H | d b f Portland, Oregon 650,000 120,000| galvanized is used up | Yes, # Yes, Yes 6.8
service line material and numober o to the meter| unknown | 10,000 | 20,000 o adjustment
. . some, § un-
SerVICeS/gooseneCkS for‘ 1 53 Cl'tleS Salem, Oregon 120,000 45,000 code accepted|code accepted| unknown |none found |known,still low 6's
in use No ad justment
copper, 2% remain used until
Erie, Pennsylvania 205,000 52,000] galvanized Type k none known | Eram 1920°s early 7.3 - 1.6
Bureau of Water iron copper service area
Philadelphia, copper,
Pennsylvania 1,685,000 | 522,000|galvanized & copper Yes, # Yes, # joints used; 7.0 - 8,5
Water Department black iron Nk Nown unknown  most replaced
Pniladelphia, PA
Suburban 902,000 | 287,000 N/A copper <200 none  known NA 7.0 = 7.6
< Water Company
\ Pittsburgh,
Pennsylvania 424,000 89,000 copper copper ans none known | Yes, 5% 7.6 - 7.8
Water Department remain
> Western Pennsylvania galvanized,
Water Company of 500,000 | 126,512| cast and copper and Yes Yes, # Yes, # 1.1
/ Pittshurgh, PA wrought iron |ductile iron 5,318 Unknown unknown
‘ Metropolitano A
San Juan, 711,999 | 178,000 N/A copper, PO, |none known [none known N/A 7.4 - 8,2
Puerto Rico ductile iron
Enrigque Ortega .
La Plata, 363,936 90,984 N/A copper, FVC,[none known |none known NSA 7.4 - 8.0
Puerto Rico ductile iron
Ponce Urbano, 241,540 60,385 NA copper, PVC, |none known ] none Known NSA 7.4 - 8.0
Puerto Rico ductile iron
Aqua Dilla, 114,497 28,624 NAA copper, PVC, |none known | none known N/A 7.8 - 8,2
Puerto Rico ductile iron
Caquas, 109,236 27,309 MR ] copper, PVC,|none known , none known N/R 7.2 = 1.6
Puerto Rico ductile iron
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Ametican Water Works A 4 F Gioup 2, Fege 4
ol Inlsrnal C.

‘Waler Uhility Qusstionnaire Fesuhe

20 December, 1988

2 Pios longth . Marropolitan Weier Disiict of S.C Philadeiphia Waler Depit Tampa Waier Depi, . Hovede W.Syerem Indlanapolls Water Compeny
. @ Siesl 86.0 <)
Economics of Internal e =
Corrosion Control e -
1990 — Contains data from a 1988 survey T e - o - o .
of ~20 systems. o Cooy Y - .
D e e T S =
Lists service material anc ™ o " - Mo
number service lines s - . * =
$ Economics of W0 Pumping con
g Internal Corrosion o e Ho Yor N Mo !
AT Serv Malll % HA HA Hol lsbulalsd
+ Copper . 50-80%
< o Sy -
: r:.:: " 10-20%
e o m..,.... wo - » 2 ’
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| SL Occurrence Estimates
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« AWWA Estimate (1990)

| SLs—Number and e 3.3 million lead service lines.

| ocation e 6.4 million lead service connections.
(Ref. Weston and EES 1990 Report to AWWA.)

« EPA Estimate (2015)
e 10.5 million lead service lines in 1988.

e 7.3 million lead service lines (currently).
(Ref. LCRWG Report to NDWAC 8/24/15.)

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

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

Guam
Trust Territories
~ American Samoa
Northern Mariana Islands
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Washington State LSL Occurence

e 20716 LSL and Lead Component Survey

e 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
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Indiana LSL Occurrence

e 270176 Journal AWWA estimate of 290,000 LSLs

* Indiana Department of Environmental Management surveyed
water systems in 2016 to assess humber of LSLs in service

e Estimated 205,557 LSLs based on survey results

e Survey responses either based on esimtates or records, and systems

provided an estimate of confidence in estimate or records ranging from
1to 10



Colorado LSL Occurrence

e 2016 Journal AWWA estimates 58,000 LSLs in Colorado

e Since the 2011 and 2013 surveys were completed, Denver has
estimated that 60,000 LSLs remain in distribution system
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summary

e Removal of LSLs is desirable to reduce lead in water

e Several states are requiring development of LSL inventories
« Anticipate this to be more prevalent in future, possibly required by LCR
Long-Term revisions

e Historic records can be a useful source of information for past
| SL usage

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

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

Washington State Department of ("
A


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