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Take Away Points

o The DC epidemiologic data (BLL association with LSLs and PLSLs) developed
1998-2006 is not indicative of a stable distribution system with optimized
corrosion control.

o LCR compliance sampling is the worst possible approach to determining lead
exposure, except for all the others. Despite the vagaries of lead monitoring, it
remains useful for determining OCCT, which was its intended use.

o0 Lead at the tap is not just a function of LSLs, PLSLRs, Solder or Brass. Lead
accumulates on all plumbing surfaces (especially iron) and is present in
particulate form in meaningful quantities across virtually all distribution systems.

o Dielectric couplings (PLSLR) are inapprpriate. The issue is not cost, it's
homeowner safety and electrical code compliance.

0 A passivated PLSLR is no more significant than a single solder sweated joint.

o Galvanic action is largely a function of cell geometry and irrelevant to a PLSLR.

The electrochemical explanation is both straightforward and subtle.
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DC Lead Levels: Then and Now

Conditions existing in 2003 are not reflective of current drinking water lead
levels. Although the BLL and drinking water lead relationship was unclear in
2003, there is likely minimal association in 2011.
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The DC System was not truly stabilized until 2008.



Lead Concentration [ppb]

FIGURE. Percentage of tests with elevated blood lead levels,
by year and water-line type — District of Columbia, January
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Tracking the source(s) of Sediment samples from 27 utilities

drinking water lead is not TR -
straightforward s |2 specmens L
2 o§ -
Particulate lead comes from - ; f' 3
multiple sources including LSLs. 5 §r.-f;
I 40% - AA
In older homes iron scales are an 4 o
important reservoir of Lead ] 5 :
Layer 2 -soft Layer 2 - hard Layer 1B Layer 1A — Mn O%o - HH% | mwl‘o | 100 | lei(!oo - ml{&;oo

goethite magnetite goethite oxide

Lead concentration (>g/g)
Distribution system sediments
are also a significant source of
lead. (wrF 3118, 2010)

Substantial variation in lead content
observed from site to site

*Range of lead content from
hundredths of a percent in some
homes to as high as 8% in another
*High lead content observed even in

deepest layers of iron scale
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An Abundance of Evidence Demonstrates the Temporary
Nature of Lead Release Associated with PLSLR

Lead Levels After DC PLSRs

Partial Lead Service Line Replacement Sampling
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Extensive Whole House Profiling Immediately Following a
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Direct Comparisons of LSL versus PLSR Lead Release
under Varying Water Quality Conditions: Laboratory Pipe
Loop Testing (WRF 3107)
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Results: Lead Release on Single-Metal (non-
coupled) Lead Pipe with Alternating Disinfectants
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Ongoing Electrochemical Studies: Cell Geometries
and Current Path Determine the Nature and Extent
of Galvanic Action

Objective

Compare potential profiles for
lead and copper surfaces

1. Jumpered (wired) metals
2. Independent metals
3. Jointed (end-to-end) metals




Independent Coupons

 Well defined and
stable electrochemical
surface potentials

0
Lead
-100 - Coupon
S
£ -200
o
=
[}
°
a -300
(¢}
(&)
@
5
D _400 Uncon_nected surface
potential
-500

14 Surface Position (cm)

Unconnected surface potential




Jointed (End-to-End) Coupons

e Produces a minor increase in
corrosion on the lead surface
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Internal coupling of
lead and copper
surfaces produces
only a minor effect on
the lead near the
junction, and no
anodic shift elsewhere.
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The cathodic shift
on the copper
surface is more
substantial than the
anodic shift on the
lead surface.
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Jumpered (Wired) Coupons

 Anodic/cathodic shifts extend
over the entire surfaces

*Shifts are substantial and
reflect a meaningful lead
corrosion increase
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Galvanic Couple Separated after
One Year of Testing




Area of Galvanic Influence on LSL Extremely limited — No
More Significant than a Solder Sweated Joint
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Existing PLSLs — 60 Years of Service and No
Ewdence of Accelerated Corrosion
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Millions of these joints remain in service nationwide.
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Are the Use of Dielectrics on PLSLs Warranted?

The Issue is not cost or
effectiveness, it's homeowner safety Insertion of a dielectric essentially removes
and electrical code compliance any trace of potential galvanic action

It has been standard practice
throughout the US for household
electrical systems to utilize a ground
path via the buried water line as a
safety measure - This is required by
the National Electrical Code
(adopted by many local
governments).
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DC PLSLR Experience: Almost All PLSLR Candidate Homes (by
Virtue of Age) Use the Service Line as the Sole Electrical Ground

In approximately 40% of the DC PLSLR homes the
private side service length is less than 3 meters.

Installation of a dielectric on a LSL with less
than 3 M of private side service requires the
utility to install a separate grounding electrode
at an additional cost of $500-1000. By Law, this
cost must be conveyed to the homeowner and
generates serious liability issues for the utility.

Central Body

Gripping RIng
Incorporates 304 across w & range. L Polypropylene provides
high resistance = 2.

Conventional dielectrics are
inadequate for LSL application
— a specialized all plastic
coupling is required
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What has been Learned?

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

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

e 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 reducing lead
levels at the tap vary by home.
« Some homes observe a temporary increase in lead
levels immediately after a partial replacement.

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

 Galvanized plumbing may be a contributory factor to elevated lead
levels in some homes but more research on a local and national level
IS needed.
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