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District District ofof Columbia Columbia 
Water Water andand Sewer AuthoritySewer Authority

Presented to Presented to 
AdAd--Hoc Water Quality Hoc Water Quality 
Committee MeetingCommittee Meeting
Monday June 30Monday June 30thth, 2008, 2008
Thursday, July 17Thursday, July 17thth, 2008, 2008

Lead Service Replacement Lead Service Replacement 
Program Options and Program Options and 
Recommendation Recommendation 
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Presentation OverviewPresentation Overview

•• Existing BOD Policy (Resolutions)  Existing BOD Policy (Resolutions)  

•• Status of the current program Status of the current program 

•• What we have learned What we have learned 

•• Health considerations Health considerations 

•• Public outreach reportPublic outreach report

•• Alternatives for considerationAlternatives for consideration

•• Recommendation Recommendation 

•• Plan to rePlan to re--allocate savings from the lead allocate savings from the lead 
program program 

•• Next steps Next steps 
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Current WASA BOD Current WASA BOD 
Resolutions SummaryResolutions Summary

#04-39 Private replacement fees
Established private side replacement fees, and arranged 
for loan facilitation.

#04-51 Ratifies Administrative Order from EPA

#04-60 LSR Policy
By 2010 remove the then estimated 23,000 lead service 
lines.

#04-61  Revised private replacement fees 
policy

#06-27 Revised LSR Policy
By 2016, remove all remaining lead service lines above 
the originally estimated 23,000. 

By 2015, test pit to identify materials of all “unknown”
services.

Recommended changes in DC law to encourage private 
lead service replacement on property sale.
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Status of current programStatus of current program
As of 2nd Quarter of FY08As of 2nd Quarter of FY08

Completed 15,009 LSRs, of which;
• 9,289 Partial Replacements 
• 5,720 Full Replacements 

Private Sides Replaced 2,242
Private Side Already Non-lead 3,478 

Total of 508,627 Feet of lead pipe replaced 
out of approximately 647,962 (78%) 
encountered.

Remaining 22% represents lead pipe not 
replaced on private property due to home 
owners not participating.
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• Cost to date $109M.

• Cost to complete $293M.

• Current Inventory: 
16,585 Lead 
23,436 Unknowns

Status of current programStatus of current program
As of 2nd Quarter of FY08As of 2nd Quarter of FY08
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On target to reach the Board Of Directors 
Goal of 23,000 by the end of 2010.

Lead Service Replacements to Date
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Lead Level HistoryLead Level History
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Lead Profile Full ReplacementLead Profile Full Replacement
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Full LSR Replacement ResultsFull LSR Replacement Results

35 full replacement dataset from 200635 full replacement dataset from 2006
Samples collected during 2008 studySamples collected during 2008 study

Sample Results (ppb)Sample Results (ppb)

9090thth MedianMedian
PercentilePercentile ValueValue AverageAverage

1st Draw 1st Draw 44 11 11
2nd Draw2nd Draw 11 00 11
3rd Draw3rd Draw 00 00 00
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Lead Levels After Partial Lead Lead Levels After Partial Lead 
Service Line Replacement (PLSR)Service Line Replacement (PLSR)

Partial Lead Service Line Replacement Sampling
2006 Data
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LCR AND PLSR DATA COMPARISONLCR AND PLSR DATA COMPARISON

2 ppb2 ppb1 ppb1 ppb3 ppb3 ppb3rd Draw3rd Draw

5 ppb5 ppb2 ppb2 ppb16 ppb16 ppb2nd Draw2nd Draw

5 ppb5 ppb2 ppb2 ppb12 ppb12 ppb1st Draw1st Draw

Partial LSR Study Data collected in 2008 Partial LSR Study Data collected in 2008 
( ( ≈≈ 75 samples)*75 samples)*

7 ppb7 ppb3 ppb3 ppb10 ppb10 ppb2nd Draw2nd Draw

6 ppb6 ppb3 ppb3 ppb12 ppb12 ppb1st Draw 1st Draw 

LCR Compliance Data 2006LCR Compliance Data 2006--2007 ( 104 samples)2007 ( 104 samples)

AvgAvgMedianMedian
9090thth

percentilepercentileProgramProgram

* Sample pool comprises homes that tested >= 15 PPB 
immediately after 2006 PLSRs (90th percentile was interpolated 
using EPA approved method)
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LCR Compliance Data Before and LCR Compliance Data Before and 
After a Partial ReplacementAfter a Partial Replacement

Data are from 1Data are from 1stst and 2and 2ndnd draw samplesdraw samples

House House ““BB”” contained elevated iron levelscontained elevated iron levels

House House ““MM”” was collected 7 days after replacementwas collected 7 days after replacement

669933MM

1414882222LL

331144KK

440044JJ

442266II

99331212HH

331144GG

443377FF

00005555EE

224422DD

117766CC

13113113713766BB

171715153232AA

IncreaseIncreaseDecreaseDecreaseAfterAfterBeforeBefore

Average Lead Level (ppb)Average Lead Level (ppb)

HomeHome
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What Have We Learned?What Have We Learned?

Water treatment continues to be an effective method of Water treatment continues to be an effective method of 
reducing lead levels in service linesreducing lead levels in service lines

Full LSR is an effective method of reducing lead at the Full LSR is an effective method of reducing lead at the 
tap by:tap by:

• Removal of a direct source of lead released into the 
water

• Removal of a lead seeding source to downstream 
piping and appurtenances. 

Impact of partial lead service line replacements in Impact of partial lead service line replacements in 
reducing lead levels at the tap vary by home. reducing lead levels at the tap vary by home. 

• Many homes observed a temporary increase in lead 
levels immediately after a partial replacement.  

• Research shows that increase typically lasts for 
less than 2 weeks.   

Effectiveness of flushing recommendations are Effectiveness of flushing recommendations are 
confirmed based on PLSR 3confirmed based on PLSR 3rdrd draw sample results. draw sample results. 

Galvanized plumbing may be a contributory factor to Galvanized plumbing may be a contributory factor to 
elevated lead levels in some homes elevated lead levels in some homes butbut more research more research 
on a local and national level is needed.on a local and national level is needed.
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Health ConsiderationsHealth Considerations
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Why is Lead a Health Why is Lead a Health 
Concern?Concern?

Recent studies have Recent studies have 
changed perspective:changed perspective:

Neurodevelopmental effects 
drive issue.

Manifested as lower 
intelligence (IQ), impulsive 
behavior

“No threshold” observation: 
“first molecule”

Effect may be 
disproportionate at lower 
exposure levels.

This is why so much attention 
is now given to all sources. 

Overall, drinking water is Overall, drinking water is 
a minor source of intake. a minor source of intake. 
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BackgroundBackground
Blood lead levels (BLL) in children have Blood lead levels (BLL) in children have 
been going down in US for decades.been going down in US for decades.

US geometric mean 1.6 µg/dL

DC geometric mean 2.3 µg/dL

Residual levels (not elevated Residual levels (not elevated BLLsBLLs) in ) in 
DC driven by:DC driven by:

Legacy of leaded gasoline

Legacy of lead paint in dust

Secondary sources 

Food
– Drinking water? That is the question. 

However, frequency of elevated BLL However, frequency of elevated BLL 
(>10 (>10 µµg/dLg/dL) ) in DC remains high: in DC remains high: 

Approximately 200 cases/y BLL out of 36,500 
children <6 yo, consistent until about 2004.  

Reduced to about 150 in recent years. 

All source lead (e.g. dust) exposure tends All source lead (e.g. dust) exposure tends 
to drive the mean for the population. to drive the mean for the population. 

Opportunity for contact with lead paint or Opportunity for contact with lead paint or 
leadlead--containing toys drives the frequency containing toys drives the frequency 
of elevated BLL. of elevated BLL. 
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ConclusionsConclusions
Weight of evidence: Weight of evidence: 

Lead in drinking water under circumstances Lead in drinking water under circumstances 
encountered in DC incident did not appear to encountered in DC incident did not appear to 
be associated with elevated BLL on a be associated with elevated BLL on a 
population or individual basis. population or individual basis. 

This does not necessarily mean that lead in This does not necessarily mean that lead in 
drinking water is insignificant. drinking water is insignificant. 

Levels encountered may not have been sufficiently high 
for an effect. 

Intake and personal exposure is not reflected by 
sampling protocol under LCR. (However, LCR is an 
overestimate of personal exposure. )

Public health interventions may have prevented an 
effect from appearing. 

Desirable to reduce lead exposure from any source.

If exposure is very low or absent, there are If exposure is very low or absent, there are 
no public health implications to any option. no public health implications to any option. 
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Informational Meetings & Briefings (Jan – May 2008)

• Four quadrant meetings.

• One public hearing.

• One stakeholder meeting.

• Two neighborhood meetings. 

• Editorial Boards & Elected Officials (staff).

Public Notification

• Citywide and community newspaper ads.  

• Notification flyers  - ANC meetings & community-
based listservs.

• Articles in “What’s on Tap” newsletters  & WASA 
website postings.

Public Outreach ReportPublic Outreach Report
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Concerns/comments from Concerns/comments from 
the publicthe public
• Questions regarding the effectiveness of partial 

replacements. 

• Concern with spikes in lead after partial LSR.

• Continue current accelerated program.

• Continue LSR Program with full LSRs.

• Provide funding for private side LSRs.

• WASA needs to be more open with information.

• WASA outreach does not adequately convey 
information on health risks, thus owners do not 
participate in private side LSR.

• There needs to be more education provided by 
WASA to the public.

• Difficulties with WASA on program coordination.

• Satisfaction with how the work was done.
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Program Alternatives for Program Alternatives for 
ConsiderationConsideration
#1 - Continue current program 23,000 LSRs by 

2010 (8,000 LSRs remaining) and ≈ 35,000 
by 2016.

#2 - Follow DDOT paving program, estimate 
complete by 2040.

#3 - Modified current program with replacement of 
only those services where owner agrees to 
participate or private side already non-lead 
(includes test-pitting to identify unknowns)

#4 - Modified current program with replacement of 
only those services where owner agrees to 
participate (does not include test-pitting to 
identify unknowns).
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Program Alternatives for Program Alternatives for 
ConsiderationConsideration

#5 - Minimal program, (replace only when water mains 
are replaced).  No private side replacements (as 
existed before 2004).

#6 - Continuation of test pit program – to accomplish 
resolution of inventory “unknowns” by 2015.  
Does not include any actual LSRs.

#7 - Options for response to customer initiated request 
for a full lead service replacement (outside of 
WASA planned program).

• Individual Address - WASA would replace the 
public side, and coordinate the repaving, but 
petitioner would be responsible for repaving 
cost.

or
• Block Project - Petitioner would be asked to 

coordinate with neighbors in the block, and if 
50% agreed to participate in private side 
replacement, then WASA would replace public 
side and pay for repaving.

A maximum cost per year would be allocated in 
the LSR budget for this activity.
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#8 - Legislative options to accomplish full pipe replacement:

• District government (not WASA rate payer) or property 
owner pays for private side replacement.

• Repeal District Law 1-98, make entire service line the 
responsibility of the property owner.

#9 – Recommended Alternative:

• Replace with water main replacements 

• Replace when customer agrees to participate (primarily 
in advance of DDOT).

• Pursue legislative agenda previously recommended.

• Continue customer water testing.

• Continue WASA relationships with GWU, WAD, and EPA.

Program Alternatives for Program Alternatives for 
ConsiderationConsideration
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LSR Programs in Other US CitiesLSR Programs in Other US Cities

(1) From 2007 EPA SIDWIS query and follow-up telephone contacts

City Mandatory (7%) / Voluntary City Pays 
for Full 

LSR

City Pays 
for Public 

Side

Homeowner 
Pays for 
Private

Homeowner 
Pays for Entire 

Service

Number of services Annual 
cost

Comments

Washington DC Initially mandatory; however, 
now voluntary X X

~ 35,000 initially;
~ 16,600 remain, 

+ 23,400 unknowns

~ $24M Ongoing

Boston Initially mandatory; however, 
now voluntary X X

1500 initially, 
~ 1074 remain

~ $300k - 
$500k

Ongoing

Providence Mandatory X X ~ 25,600 initially, 
~ 2800 replaced

$15M, 
1st year

Ongoing

Cincinnati Voluntary X X ~ 100 per year ~$200k Ongoing

St. Paul Voluntary X X ~ 500 per year Ongoing 

Louisville Voluntary X X ~ $2M Ongoing;  
2017 target

Lansing Voluntary 
(City is paying for private 
side LSLRs also.)

X
~ 14,000 initially;
~ 8,000 remain

~ $6M Ongoing;  
2013 target

Madison Mandatory 
(City is replacing all lead 
services in lieu of 
implementation of optimized 
corrosion control)

X X

~ 6000 initially;
~ 200 remain

~$1M Ongoing, (city 
ordinance requires 
homeowner to 
replace private side.)

New York City Mandatory 
(applies to 52 city buildings 
only)

Ongoing. Homeowner 
owns entire service 
line

City determined that the building owner owns entire service line.  
City owns 52 buildings with lead services to be replaced.

X Homeowner owns 
entire service line 

Philadelphia No active program 
(No LCR violation)
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$97 million$97 million

$113 million$113 million

$255 million$255 million

Disbursements Disbursements 
FY09 thru FY16FY09 thru FY16

$97 million$97 million

(38% of (38% of 
remaining remaining 

LSLsLSLs) ) 

$207 million $207 million 

$255 million$255 million

Total Future Total Future 
DisbursementsDisbursements

$11 $11 
millionmillion

$34 $34 
millionmillion

$42 $42 
millionmillion

Annual Annual 
CostCost

(FY 09)(FY 09)

201620163. F3. Full LSRs 
only (private 
side 
participation 
and non-lead 
private, test-
pit 
unknowns)

2040**2040**2. In Advance 2. In Advance 
of DDOTof DDOT

201620161. Current 1. Current 
ProgramProgram

Projected Projected 
Completion Completion 
TimeframeTimeframe

AlternativesAlternatives

Program Alternatives for Program Alternatives for 
Consideration Consideration -- CostsCosts

**  Majority of work completed by 2025
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Program Alternatives for Program Alternatives for 
Consideration Consideration -- CostsCosts

$2 million$2 million

$3 million

$5 million

Annual Annual 
CostCost

(FY 09)(FY 09)

$15 million$15 million

$37 million$37 million

$51 million$51 million

Disbursements Disbursements 
FY09 thru FY16FY09 thru FY16

2015 2015 

(test(test--pits pits 
only)only)

$15 million$15 million6. 6. Test pit 
program

20702070Unknown Unknown 5. 5. Minimal 
program (as 
existed 
before 2004)

20162016$51 million$51 million

(20% of (20% of 
remaining  remaining  

LSLsLSLs))

4. Full LSRs 4. Full LSRs 
only (private only (private 
side side 
participation participation 
only)only)

Projected Projected 
Completion Completion 
TimeframeTimeframe

Total Future Total Future 
DisbursementsDisbursements

AlternativesAlternatives
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Program Alternatives for Program Alternatives for 
Consideration Consideration -- CostsCosts

$5 million

N/A

$2 million

Annual Annual 
CostCost

(FY 09)(FY 09)

$58 million$58 million

N/AN/A

$18 million$18 million

Disbursements Disbursements 
FY09 thru FY09 thru 

FY16FY16

FY2050FY2050

(Approx.)(Approx.)

$414 million$414 million

((≈500 LSRs LSRs 
per year)per year)

9. 
Recommended 
Option

N/AN/AN/AN/A8.  Legislative 
Options

IndefiniteIndefiniteUnknownUnknown7. 7. 
Homeowners Homeowners 
request for request for 
LSR LSR -- set set 
budget limitbudget limit

Projected Projected 
Completion Completion 
TimeframeTimeframe

Total Future Total Future 
DisbursementsDisbursements

AlternativesAlternatives
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Recommended Program Recommended Program 
GoalsGoals

• Maximize full replacements.

• Minimize partial replacements.

• Manage program and costs to ensure 
predictability.
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Recommended Program Recommended Program 
ElementsElements

1) Replace lead services in conjunction with 
water main replacements – not optional.

2) Additionally, replace lead services when 
customer agrees to participate (primarily 
in advance of DDOT).

3) Pursue legislative agenda previously 
recommended in resolution #06-27.

4) Continue annual water testing at customer 
request.

5) Continue WASA relationships with GWU, 
WAD, and EPA.



29

Program Recommendation Element #1Program Recommendation Element #1
Replace lead services in conjunction with Replace lead services in conjunction with 
water main replacementswater main replacements

• Cost effective approach; paving performed 
as part of water main replacement.

• Outreach efforts to encourage coordinated  
private side replacements would be 
continued.

• Replaces all known lead services (public 
side) over 40 years.

• Estimated cost $3 M per year (average cost 
thru FY09-16), total cost $267 M over 40 
years.
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Program Recommendation Element #2Program Recommendation Element #2
Replace lead services when customer agrees Replace lead services when customer agrees 
to participate.  Manage program for full to participate.  Manage program for full 
replacements and cost predictability.  replacements and cost predictability.  

• Selection of addresses similar to system 
currently in use:

Coordinate with DDOT Paving Plan. 

Mail to all customers in geographically 
diverse blocks with Leads/Unknowns.

Schedule and test-pit replacements only
of those willing to replace private side. 

• Pre-established funding level suggested 
$2 M annually.
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Program Recommendation Element #3Program Recommendation Element #3
Pursue legislative agenda previously Pursue legislative agenda previously 
recommended in Resolution #06recommended in Resolution #06--2727

• Daycare centers - require certification that 
service line is not lead as part of licensing.

• Property sales #1 - require certified 
plumber inspection of service material, and 
disclosure of material type as part of sales 
closure documentation.

• Property sales #2 - require documented 
elimination of lead service line on private 
property as part of any real property 
transfer..
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Program Recommendation Element #4Program Recommendation Element #4
Continue annual water testing at customer Continue annual water testing at customer 
requestrequest

•• Customer initiated request (demand Customer initiated request (demand 
sample).sample).

•• Sample bottles delivered and picked up by Sample bottles delivered and picked up by 
WASA, customer collects sample.WASA, customer collects sample.

•• One test per house, per year.One test per house, per year.



33

Program Recommendation Element #5Program Recommendation Element #5

•• WASA will continue our relationship with GWU to WASA will continue our relationship with GWU to 
provide:provide:

Health advice. 

Review of water quality research. 

Risk communication.

•• WASA will continue relationship with WAD regarding:WASA will continue relationship with WAD regarding:

Pipe loop analysis. 

Optimum corrosion control evaluation.

•• WASA will continue to participate in research and WASA will continue to participate in research and 
studies on lead in drinking water.studies on lead in drinking water.

•• WASA will continue to work with EPA Technical WASA will continue to work with EPA Technical 
Expert Working Group.Expert Working Group.

•• WASA will continue a rigorous monitoring regime.WASA will continue a rigorous monitoring regime.

•• WASA supports independent, comprehensive water WASA supports independent, comprehensive water 
quality review of water supply system (source to tap).quality review of water supply system (source to tap).

•• WASA will accommodate DHCD grant and loans for WASA will accommodate DHCD grant and loans for 
lowlow--income homeowners.income homeowners.
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Plan to rePlan to re--allocate savings allocate savings 
from lead program from lead program 
• Significant water and sewer system capital 

needs.
• Options for consideration:

Small diameter water main 
replacements.
Sewer system needs assessment.

About 60% of the system 
is more than   75 years 
old
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Plan to Plan to ““Wrap UpWrap Up”” Current Current 
Program by End of FY08Program by End of FY08

• Termination costs for contracts: 
LSR-12* can be closed out with no ‘penalty’
cost impact
LSR-13* and 14* are estimated to reach >50% 
so no ‘penalty’ cost impact

• Cost of remaining tasks for LSR PM:
Minimal costs
Closeouts/Document Archival

• Honor commitments currently made to public**.

• Complete all commitments regarding repaving**.

• Complete all commitments regarding private 
property restoration**.

*Current construction contracts
**This work extends into FY09
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Next steps Next steps 

• Advance Management 
Recommendation to Full 
Board.

• Implement Transition Plan.

• Define Priorities for FY09 and 
FY10 Budgets.
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