FINAL
December 10, 2004

US EPA Lead Service Line Replacement Workshop
Airport Marriott, Atlanta, GA
October 26-27, 2004

Facilitated by R. Scott Summers, University of Colorado-Boulder

The facilitator, Scott Summers, began the meeting by welcoming the panel participants
and observers. Scott described the approach of the workshop as being designed to bring out as
many technical issues as possible related to lead service line replacement. EPA is particularly
interested in the experiences of the participants in implementing lead service line replacement
programs, including success stories, pitfalls, and new approaches. Scott explained that over the
course of the workshop the issues identified will be grouped into topic areas and then discussed
by work groups. The participants are encouraged to propose solutions on how EPA can move
forward on resolving the issues identified on lead service line replacement and to identify
information gaps.

After introductions (see Attachment A for participant list), Eric Burneson of USEPA’s
Office of Ground Water and Drinking Water (OGWDW) elaborated on the context of the
meeting. As part of the 6-year review cycle, EPA isin theinitial stages of reviewing the Lead
and Copper Rule (LCR), sparked in part by the elevated lead levels found inthe District of
Columbia drinking water and attendant health concerns. This workshop is part of a
comprehensive review of the LCR. Thisworkshop is focused on one aspect of the LCR — lead
service line replacement programs and rule requirements.  The participants for this workshop
were chosen for their expertise and experience in thisarea. EPA isinterested in hearing about
the challenges and problems encountered by the participants in implementing lead service line
replacement, as well as strategies and solutions for overcoming those difficulties. The emphasis
should be on outcomes — definitive actions to improve the implementation of the LCR for greater
protection of public health.

The broader review of the LCR consists of several components. EPA is conducting an
assessment of compliance with the LCR using the results produced from the national 90"
percentile monitoring data. Based on this assessment, approximately 3-4% of large and medium
systems exceed the action level of 15 ppb at the 90" percentile. Further efforts are ongoing to
evauate compliance for smaller systems. EPA is aso conducting an in-depth review of selected
states on ways to meet LCR requirements, monitoring, and corrosion control optimization. EPA
has also sponsored three previous expert workshops on LCR issues such as simultaneous
compliance, monitoring protocols, and public education and risk communication. In addition to
this workshop, a meeting on lead in schools is aso planned.

The issue of lead in drinking water has also received a significant amount of attention in
the form of Congressional hearings and media coverage, including one media report contending
that sampling is not being conducted in full compliance with the LCR. The Agency is evaluating
these and other concerns.
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The comprehensive review of the LCR could result in two types of actions. First, EPA
could modify the regulation itself either as part of the 6-year review process (due in 2008) or as
an off-cycle rule modification. Separate from actua rule revisions, EPA could also clarify
existing guidance or issue new guidance to assist in implementing the LCR.

The outputs of this workshop will assist EPA in both of these efforts. EPA would like to
solicit from the participants information on lead service line replacement requirements —
implementation problems, solutions devel oped, suggestions for additional guidance and training
materials, and aspects of rule that are barriers to effectively replacing lead service lines. EPA
would aso like information on data gaps. Eric Burneson emphasized that the goal of the
workshop is not to reach consensus on the issues raised, but rather to exchange information on,
and to better understand nationa problems.

Eric next proceeded to summarize the requirements of the LCR related to lead service
line replacement to provide a common understanding of existing regulatory requirements. Eric
explained that the existing lead service line replacement rule requirements are not the originally
promulgated requirements. Originaly, the Agency required that utilities had to replace the entire
lead service line, unless the utility could demonstrate that they did not have control over the line
or portions of the line. The Agency was sued and the courts sided against the Agency, holding
that the Agency had not sought comment on the definition of “control” over the lead service line.
As part of corrections to the LCR issued in 2000, the Agency revised “control” to equate it with
“ownership,” i.e., utilities are only required to replace the part of lead service lines that they own.
However, utilities are required to notify customers of upcoming lead service line replacement
and replace the customer’ s portion of the lead service line if requested, but not at the utility’s
cost.

The LCR requires mandatory lead service line replacement. Thisis triggered by failure to
comply with action level requirements. After corrosion control technology or source water
treatment has been optimized for a system, if the 90" percentile of the monitoring results exceeds
the Action Level of 15 ppb, the utility is triggered into lead service line replacement and public
education. The rationale is that once a system has optimized corrosion control treatment, and it
is still unable to maintain the 90 percentile below 15 ppb, then the next course of action isto
remove sources of lead under the control of the utility. Eric explained that the 15 ppb Action
Level is not a definitive public risk threshold, but a technology based limit. The public health
goal is reflected in the maximum contaminant level goal (MCLG) of O ppb.

The LCR requires a materials evaluation to identify lead service lines. During the
1992/1993 timeframe, utilities had to evaluate the composition of service lines to select sampling
sites. Once lead service line replacement is triggered, systems must again identify lead service
lines, this time for potential replacement.

Utilities are required to replace 7% of their lead service lines annualy, resulting in a 15-

year schedule for replacement of all lead service lines. The State can shorten this schedule. The
time frame begins when the Action Level is exceeded. The utility can cease lead service line
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replacement if their compliance monitoring levels fall below the Action Level for 2 consecutive
monitoring periods.

The Rule alows systems to “test out” alead service line. If the sample (6 hour etc.) for a
lead service line is below the Action Level, the utility does not have to replace that line and that
line still counts towards meeting the 7% requirement. A utility must sample a service line within
72 hours after completion of the replacement and provide the results to the owner.

Under the LCR, systems do not bear the cost of replacing the customer-owned portion of
alead service line. However, the system does have to notify the customer and offer replacement
of customer portion, at the customer’s expense. The utility must also provide information to the
customer about the lead service line and planned replacement. Monitoring results after the
replacement must be communicated to the customer.

EPA distributed three issue papers prior to the workshop. The three papers contain some
background and possible topics to be discussed by the participants:

Lead Service Line Replacement

Techniques, technologies and practices to minimize lead levels and lead level spikes
after full lead service line replacement

Approaches to encourage full lead service line replacement

Communication with customers before, during and after replacement

Inventory Management
Strategies to locate and identify lead service lines
Methods for updating and managing records as lead service lines are replaced
Prioritization of replacement
Communication with customers about the presence of lead service lines

Monltorlng and Testing
Procedures for taking samples
Accuracy of samples taken by customers
Test out provisions, including appropriateness of test-out procedure given potential
future changes in water
Sampling protocol after lead service line replacement, including whether the 72-hour
monitoring provides the best indication of improvement in lead levels

Kevin Dixon, of Black and Veatch, next presented the preliminary findings of a utility
survey documenting lead service line replacement practices. Kevin explained that Black &
Veatch was nearing completion of the survey to provide a national overview on how utilities are
handling lead service line replacement. The survey is being conducted under a contract with
AWWA on LCR support. The objective of the survey is to find out which methods utilities are
employing to replace lead service lines and to determine some idea of the cost of replacement to
utilities and customers. Other objectives include identifying steps to reduce exposure during
replacement and successful approaches to promote complete lead service line replacement.
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As part of a“targeted” survey, 300 utilities were contacted, of which 65 have lead service
lines or had lead service lines at onetime. Of these 65, all are in compliance with the LCR
Action Level. To date, 41 utilities have completed the survey and submitted responses, a 63%
response rate. Of the systems that responded, 21 serve populations ranging from 6,000-100,000,
and 20 serve greater than 100,000. The respondents are more prevalent in the Northeast and
Midwest, where lead service lines are more common. Further, 8 of the respondents no longer
have lead service lines.

The estimated inventory of lead service lines and replacement rates from the survey are
as follows.

Table 1. Survey Information on Lead Service Line Replacement Rates
Over theLast 10 Years

Service Line Survey Response 1992 2003 Reduction
Utility Service Line 26 (63%) 558,135 513,160 8%
Breakdown for Utility vs Customer Portion
Utility Service Line 17 (41%) 213,349 177,976 17%
Customer Service Line 17 (41%) 200,122 164,503 18%

Approximately two thirds (78%) of the respondents reported having a program for lead
service line replacement. Of those, 72% conduct partial lead service line replacemert and 28%
conduct full replacement. With regards to the approach used to target which lines to replace,
50% replace lines encountered during routine maintenance, 22% target on an as- needed basis,
and 28% have programmed replacement.

Table 2: Predominant Approach for Determining Lead Service Line Replacement

Approach Systems
Routine Maintenance 52%
As needed 25%
Programmed Replacement 23%

Criteria used to prioritize replacement efforts reported in the survey include:

Locations with at-risk populations

15 ppb exceeded at location

Concurrent with other street/road construction projects
Leaking lead service lines

Lines serving schools and day care facilities

Lines serving 20 or more people in an 8-hour day
Neighborhood-by-neighborhood replacement
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Asrequested by customer
Methods used in replacing lead service lines include:

Abandon old line in place and install new line

Pull cable, extract old line, and pull new copper line behind
Excavate entire line

Trenchless

The average cost to replace the utility portion of the lead service line is $1,400, while the
average cost to replace the customer portion of lead service linesis $1,800, although there was
considerable range in reported costs, as indicated below.

Table 3: AWWA Survey- Average Costsfor L SL Replacement (2003-2004)

Average Median Range
Utility-Owned LSL $1,400 $1,250 $300-$6,000
Customer-Owned LSL $1,800 $1,500 $450-$10,000

Measures taken to reduce exposure to lead during replacement include:

Written notification to customer

Flushing recommendations

Aggressive flushing of utility lines

Brochures

Bottled water

Offer sampling and analysis, both before and after replacement

When utilities were asked if lead service lines contribute to the highest levels of lead in
drinking water, approximately one third replied “yes’” and two thirds replied “no.” In addition,

69% reported no observed linkage between lead service lines and levels of lead in drinking
water.

Individual utility observations about the relationship between lead service lines and lead
in drinking water include:

Lead was detected in 22% of first draw samples at residences with lead service lines,
whereas lead was detected in only 8% of first draw samples at residences with copper
service lines

Twice as likely to find lead in water if home has a lead service line, lead levels 4
times higher than copper lines

Higher levels of lead with lead service lines

Lead service lines actually had lower levels of lead in the water in comparison with
copper lines due to the greater degree of passivation in lead lines than in copper lines
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Practices associated with complete lead service line replacement include:

Communications-wide range, early notification, brochures, direct mailing effort,
plumbing inspector makes contact, articles in newspaper, positive media coverage
Financia incentives-homeowner can deduct costs against property tax, reimburse
homeowner up to $1,000, deferred loan payment, low interest loans

Minimize Disruption-conduct replacement when business closed, provide temporary
interim service, phone calls directly to schedule convenient time, replacement
practices that are less intrusive such as cable pulling

A number of obstacles to complete replacement were identified, including high cost,
disruptiong/intrusions, public perception, lack of clarity of LCR (Lead and Copper Rule), lack of
linkage with health effects, sensitive subpopulations spread throughout the utility’s service area,
inefficiencies, and uncertainty of materials composition in certain aress.

Information management tools used to manage lead service line replacement include
databases, GIS, computerized work orders, and separate accounts of lead service line costs.

The workshop participants then posed questions and discussed the survey results.

One participant asked if the inventory of replacement rates could be broken out by
system size? Kevin agreed to provide this information to the group via email.

Kevin was a so asked to break out costs by system size.

One participant voiced concern that the costs in the survey might not accurately
reflect the true costs for rule-triggered lead service line replacement. Restoration
costs could double the cost estimate.

Some of the costs reported by respondents did include lines being replaced in
response to an exceedance of the Action Level. For Philadelphia, utility and total
costs are estimated at $2,200 and $4,200 respectively. These estimates include
restoration costs.

A participant asked if the utility and customer costs are additive, i.e., $3,300 for both?
Could there be cost savings if done together? Kevin responded that there are awide
array of costs and variables. Much of the cost is homeowner driven. The unit costs
from main to curb stop are rather well known, but there are far more variables in the
customer line, such as length and landscaping. Overall, the range in customer costsis
much broader.

A participant asked if new taps are being installed during replacement? A
representative from the Louisville utility explained that in his system service taps are
driven into the main. If the line is older than 1910, it requires a new tap. If thetapis
newer, then the utility will use the existing tap, if it is undamaged.

A participant asked if the survey probed the basis of the 69% response by utilities that
there are no observed linkages between lead service lines and lead levels in tap water.
Kevin responded that only the stated question was asked.
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A participant asked if costs for trenchless methods were included? Kevin responded
that trenchless costs are not part of this survey, but that other information sources
regarding this may be available.

Another participant questioned whether some trenchless methods raise environmental
concerns since the lead pipe remains in place. Isthis considered a hazard that might
fall under other regulations? For example, aline left in place near an aguifer might
release lead during groundwater percolation. The Agency should look at the impact
of technologies that |eave the existing lead service line in place. These technologies
may have other long-term environmental problems.

One participant noted that comparisons of lead contribution from the first draw with
compliance monitoring may not be appropriate.

After thisinitial discussion, three case studies were presented to the pandl.

Case Study #1: Greater Cincinnati Water Works Presented by Jack DeM ar co
Partial Lead Service Line Replacement

Jack DeMarco, of Greater Cincinnati Water Works (GCWW) presented information from
his utility to discuss the pros and cons of partial lead service line replacement. Jack asserted that
drinking water utility managers are concerned about the public health effects of lead in drinking
water, however health departments indicate that other sources of lead, such as paint dust,
contribute more to lead levels in blood.

GCWW serves a population of 800,000 in greater Cinncinati and includes some townsin
northern Kentucky. The system distributes from both surface water (80%) and groundwater
(20%). The running annual average for DBPsin the distribution is 28 ppb for TTHMs and 6 ppb
for HAAs. At theriver plant, the water is treated with sodium hex to achieve apH of 8.6. At the
groundwater plant, the water is treated with lime softening and sodium hex to achieve a pH of
9.0. GCWW estimates that there are 28,500 lead service branches that were installed from 1837-
1927 (out of 230,000 total connections).

Since 1980, GCWW has conducted 17 different lead studies. The first service branch
changeover study, conducted in 1991, sampled water before, immediately after, and 9 months
after changeover. Findingsinclude: immediately after changeover, some of the lead levels were
high, around 300 ppb; 9 months after changeover, lead levels were down; and flushing will
reduce lead levels most, but not al, of the time.

In the second branch changeover study (1999), GCWW sampled 5 sites with no
changeover, 5 sites with partial service branch changeovers, 6 sites with partial changeover with
Teflon sleeves, and 5 with complete changeover. GCWW sanpled the first draw, 3- minute
flush, and 10- minute flush, before changeover, 1 week after, and monthly after changeover for 1
year. Findingsinclude:

A big spike after partial changeover
No clear benefit of partial changeover compared with no changeover
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Much lower lead levels after complete changeover with some lead remaining in the
water

Initial spike longer than 1 week and less than 1 month after partial changeover

Results are displayed in the following graph.

30
i I
25 1
No Work
20 4 I | Partial Complete
E] Changeover Changeover
o
15 + -
§ > O First Draw
° B 3 min flush —‘
@ .
@10 u 010 min flush| | § [}
| I_‘ | I_‘ |
0 e T T T T T T T T T T T ri:"\
N\ \ \
LS PSS & &S @
& QIS RO o L & S
N & N & N N $ Q
Yy AN AN
N N N

GCWW has conducted other lead studies including:

In 1987, GCWW tested an old compound meter and found a sample with 1,130 ppb
of lead from the meter.

GCWW found 90" percentile samples greater than 15 ppb from drinking water
fountains in GCWW facilities.

GCWW conducted a meter leaching study and found large differences between old
meters (1,240 ppb) and new meters made of Envirobrass (28 ppb).

In a 1991 study of workplaces and schools, 86 of 656 samples were greater than 15
ppb.

GCWW aso compared the contribution of lead service lines and residential plumbing
to lead in drinking water. The study found a higher correlation between lead levels
and residentia plumbing.

GCWW worked with the Health Department to overlay maps of blood- lead levels
with areas served by lead service lines. Areas with higher blood lead levels do seem
to coincide with areas served by lead service lines, however these are also older,
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urban areas that are likely to have higher alternative sources of lead, such as lead
paint.

Jack also presented information derived from GCWW'’ s compliance monitoring. Jack
noted that analysis of this database, over time and across categories (such as material
composition of service lines) can be a valuable resource for evaluating lead levels in drinking
water.

Jack then posed the question of whether partial lead service line replacement is worth it?
In 2002-2003, GCWW replaced 1,342 utility lead service branches. Of those 1,342 branches,
only 84 customers chose to replace their portion of the lead service line. He said that financial
help for customers is needed to get the job done right. The cost for replacing the utility service
branch is $2,500 per branch and the cost for the customer branch is $3,600 per branch, resulting
in an estimate of $173 million total cost for full replacement. Jack then summarized the
provisions of the proposed Jeffords Bill and the cost implications, as well as the steps that
GCWW takes when a high lead level is detected.

Jack concluded his presentation by suggesting that more information is needed on the
lead reductions and health significance of partia vs. full lead service line replacement. The
guestion remains whether the public is getting the biggest bang for the buck with partia lead
service line replacement.

The participants then posed questions and discussed the presentation.

One participant asked how sampling upstream and downstream of a project was
taken. Jack responded that the sample was taken at the water main.

Another participant asked how the second draw sample is determined. Jack
responded that knowing volume displacement is the most accurate method. Using
temperature change is more difficult.

In response to a question, Jack explained that the cost estimate presented included the
cost for restoration and trenching.

Case Study #2: Madison, Wisconsin Presented by David Denig-Chakr off
Full Lead Service Line Replacement

David Denig-Chakroff described the full lead service line replacement program being
undertaken in Madison, WI. David explained that Madison arrived at a full lead service line
replacement program through a “back door” in the Lead and Copper Rule. Essentialy lead
service line replacement was the optimal corrosioncontrol strategy to reduce lead levelsin
drinking water.

In 1992, Madison’s 90" percentile monitoring data at 16 ppb exceeded the Action Level.
This triggered corrosion control studies that were conducted in 1993-1998. Madison analyzed a
range of corrosion control treatments include pH adjustment, use of polyphosphates, and use of
orthophosphates. At the same time, Madison also determined that high lead levels in drinking
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water were directly related to the lead service lines. The findings of the corrosion control studies
were that standard treatments, except orthophosphate, were ineffective. Madison could not find
acorrosion control treatment that worked in their system. The treatments tested resulted in
higher lead levels or other serious side effects. Orthophosphate was found to lower lead levels,
but would have severe impacts on wastewater treatment. 1t would also have a detrimental effect
on environmental quality in the Great Lakes, due to the increased nutrient loading. The area
wastewater treatment plant had just completed building a biological removal system for
phosphate. The use of orthophosphate would mean building a new treatment system to remove
the significant additional phosphate. The wastewater authority felt that these costs should be
passed on to the customers of the water utility. Madison determined that the long-term costs of
orthophosphate would be greater than lead service line replacement, and that replacing lead
service lines would reduce lead levels more than orthophosphate could. When they made this
determination, Madison had between 5,000-9,000 lead service lines remaining.

Based on the comparison of orthophosphate for corrosion control and lead service line
replacement, an agreement was reached with the State that lead service line replacement was the
better option. The challenge was getting that option through the LCR by emphasizing the
wastewater problems of achemical corrosion control approach, and demonstrating that lead
service line replacement was in fact an activity equivaent to optimum corrosion control.
Madison relied on the following two provisions of the LCR to support their choice of alead
service line replacement solution:

“When approving optimal treatment, the department shall consider the effects that
additional corrosion control treatment will have on water quality parameters and on
other water quality treatment processes.” (NR 809.543(4)(a)).

“A system is deemed to have optimized corrosion control and is not required to
complete the applicable corrosion control treatment steps if the system demonstrates
to the satisfaction of the department that it has conducted activities equivaent to
[chemical treatment].” (NR 809.542(2)(b)).

According to a compliance agreement, in order for lead service line replacement to be
deemed “equivalent,” the program had to:

Provide public health protection to water consumers equivalent to chemical treatment
Be mandatory for both city-owned and customer-owned portions of service line

Address health risk reductions comparable to a 2 to 3 year implementation schedule
for chemical treatment

Ensure completion of lead service replacements in 10 years
Be enforceable by the City through adoption of an ordinance

The City of Madison passed an ordinance including the following.

Utility must replace al its lead service lines by 2011
Replacements must be prioritized to expedite health risk reduction
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Customersin “lead service area’ must conduct self-inspection and report service type
to the utility

Customers must replace their lead service lines at the same time as utility or on a
schedule established by the utility

There was, however, disagreement on who should pay for the replacement of customer
lead service lines. Customers with lead service lines held the opinion that since thiswas a
mandate from the utility, the utility (i.e., all customers through future billing) should pay. In
addition, if corrosion control treatment were alternatively implemented, all customers would pay.
Customers without lead service lines felt that removing the lead service lines was an
improvement to private property and therefore the customers with the lead service lines should

pay.

Madison developed afinancial program under which the City reimburses customers for
half of the cost of replacing the customer’s lead service line, up to $1,000. For low-income
customers, the City provides aloan for half the cost with repayment deferred until the property is
transferred, recorded on the deed as aliability. The ordinance and finance program was widely
covered by the press and was approved by only 1 or 2 votes.

The utility set up a saf-inspection and reporting program that offers guidance and a form
for customers to complete and send back. Madison is not relying solely on self- inspection.
Madison has a 10- year cycle for water meter replacement. During replacement, mechanics are
trained to inspect lines and report on the composition.

The schedule for replacement is as follows. All projects are closely coordinated with
area plumbers/contractors.

Year 1: Schools and Day Care Centers.

Year 2: Locations with tests over 15 ppb.

Year 3: Locations serving >20 people.

Neighborhoods with scheduled street resurfacing/reconstruction projects.
Other neighborhoods.

Notices sent out to customers include:

6-month—1- year notice

60-90 day notice

Overdue notices

Annual lead information

Annua water quality (CCR) report

Customers are reimbursed using a simple application form that is sent to the customer
when the plumber applies for the permit to do the lead service line replacement. The application
isreturned along with a paid receipt from the plumber after the work has been performed. The
application is processed and the customer receives a check for half of the cost, up to $1,000.
Costs have run at about $2,000 for the utility portion of the line and $1,400 for the customer
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portion of the line. There are penalties if the customer does not apply: they become ineligible for
reimbursement and are subject to fines. Very few people have refused because they want to be
eligible for reimbursement.

The procedure Madison is using involves digging a ditch at curb stop and second hole
near the building. Then aboring tool is run between the ditch and the hole. Copper pipeisfed
through behind the boring tool. The old lead pipes are l€eft in place.

To date, 3,500 utility lead service lines have been replaced or abandoned and 3,100
customer lines have been replaced. Less than 3,000 utility lines and 2,100 customer lines remain
in place. Madison is about half-way through replacement and is on schedule.

A preliminary post-replacement monitoring study sampled 16 sites where lead service
lines were replaced between 16 days and 27 years ago. Both particulate and total lead levels
were analyzed and compared to levels before lead service lines were replaced. The 90"
percentile for the sampling program was 22 ppb. The 90" percentile of dissolved lead was 5
ppb, indicating that the high lead levels were due to particulate lead. Essentially removing lead
service lines removes one source of lead, but sediments that were entrained in home plumbing
may have broken loose due to replacement activities. Data suggests that |ead particulate levels
diminish over time after lead pipe is removed, although it could take 4-8 years to reduce
particulate lead levels.

David concluded that there is no one solution to every situation, no “silver bullet,” to
reducing lead levels. Sound scienceis still relevant and important, but sound science does not
necessarily mean conclusive science (to quote Ephraim King). The LCR should alow more
flexibility in addressing specific situations. Keeping communication lines open and information
flowing is important.

The participants then posed questions and discussed the presentation.

One participant asked if Madison flushed lines after reconnection. Madison did not.
Louisville utility found that high level of particulates can be reduced by flushing for
60 minutes after replacement.

One participant asked if there have been any impacts of replacing lead with copper,
such as pitting. David replied that they have had not such problems.

In response to a question, David noted that they had not noticed an increase in
turbidity when looking at particulates.

A participant asked if there were issues with finding enough tier 1 homes for LCR
compliance monitoring. David replied that according to Madison’ s agreement with
DNR, they are not required to conduct compliance monitoring during the 10-year
replacement program.

One participant thought it was important to recommend to homeowners that they
clean aerators and filters after replacement to reduce entrained particul ates.
Madison provides post-replacement flushing recommendations to customers - for 1
minute after water turns noticeably colder. Thisisreatively reliable because the cold
groundwater used by Madison is easy to detect.
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Madisonis hoping to continue sampling for 3-5 years after replacement is completed
to get better information.
David confirmed that the old lead line is l€ft in place.

Case Study #3: Lead Pipe Rehabilitation and Replacement Technologies Presented by Glen
Boyd

Glen Boyd of Tulane University presented information on work sponsored by AWWARF
from 1997-2000 with collaborators from HDR/EES and the Water Research Center. The overal
goal of the research was to look at trenchless technologies for small diameter pipes, field test and
compare the techniques, develop some guidelines for selecting technologies, and develop cost
estimates and planning tools. A number of utilities participated, as well as vendors and
manufacturers.

The project involved a literature review and utility survey, followed by field-testing of
techniques and preparation of guidelines and reports. Technologies evaluated include:

Open trench

Replacement along a new route using impact moling
Replacement along a new route using guided boring
Replacement along an existing route using pipe-pulling
Replacement along an existing route using pipe-splitting
Pipe coating

Slip lining

Open trench methods required excavating along the entire length of pipe. The disruption
to the site, particularly to streets and landscaping, and restoration cost can be very high but this
technique can be used in any situation.

The advantage of the technologies that replace along a new route is not having to dig a
trench. Two access pits are dug and then some kind of boring or moling tool is sent from one pit
to another. The replacement pipe is attached to the tool and pulled through. These technologies
are considerably less disruptive, but can interfere with other utilities and may not work for al
situations (for example, soil heterogeneity can divert tool).

Technologies that replace pipe using an existing route are similar, in that a cable is fed
through the existing lines, extracting the old pipe and pulling in new pipe. These technologies
eliminate interference with other utilities, but existing pipe condition can cause problems.

The pipe coat rehabilitation technology involves cleaning out an existing pipe and then
applying a liquid epoxy to coat the inside of the pipe. Pipe condition is an issue, asis long-term
reliability and how long water service isturned off. It can aso be difficult to get the pipe clean
enough for epoxy to adhere.
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Slip lining technology has been used on lead service lines in Europe, but not North
America. There were 2 or 3 successful installations reported in Europe as part of the AWWARF
study, but some liners tended to fail after a period of time.

For the utility survey, the project team contacted utilities with 90" percentile compliance
values above the Action Level. They received responses from 13 US utilities and 10 utilitiesin
other countries. For the US utilities, one third use open trench methods and the other two thirds
use a trenchless replacement technology such as moling.

Cost estimates for the various technologies are as follows.

Table 4: Costsfor Lead Service Line Replacement Technologies from AWWARF Research

Replacement

Open Pull- Slip Pipe

Trench Moling Through Lining Coating
Labor $700 - $1,000 $600 - $800 $600 - $800 $600 - $800 $600 -$700
Equipment $270 - $550 $300 - $350 $200 - $400 $200 - $600 $300- $400
Material $80 - $120 $100 - $150 $100 - $200 $50 - $90 $100 - $150
Restoration  $800 - $1,000 $600 - $700 $600 - $1,200 $600 - $700 $400 - $600
Total $1,850 - $2,670 $1,600 - $2,000 $1,500 - $2,600 $1,450 - $2,190 $1,400 - $1,850

Factors affecting selection include noncontrollable factors — such as features of the site
that are not easily altered or controlled (soil, landscaping, paving, pipe conditions) —and
controllable factors — such as conditions that can be altered or controlled (operator activities,
costs, customer impacts).

As part of the project, a step-wise method and checklist were prepared to assist in the

selection of the appropriate technology. Glen offered to send copies of the publications if
requested.

The participants then posed questions and discussed the presentation.

One participant mentioned that there can be other customer-recognized benefits after
replacement such as improved water pressure that might not be achieved with dlip
lining or coating.

Some vendors are working on splitting techniques that worked better for other types
of materials.

One participant noted the length of pipe for the pull through technique is often limited
by the condition of the pipe.

Carrying capacity can be an issue for lining techniques.

All costs for labor time are included in the cost estimates for Toronto and Louisville.
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One participant noted that epoxy lining can be done quickly, 1 hour instead of 4
hours.

The participants felt that additional information was needed on epoxies, such as VOC
emissions, reliability, service life, and performance under various water quality
conditions.

The facilitator next opened the floor up to solicit comments from meeting observers (see
list).

Tracey Case from AWWARF described ongoing research on LCR issues. A paper titled
“Distribution System Corrosion and the Lead and Copper Rule: An Overview of AwwaRF
Research” is available on the AWWA RF website (www.awwarf.org). This paper summarizes
the objectives, general research approach, and magjor findings of 15 AWWAREF projects that
examined various aspects of the lead and copper corrosion issue. In addition, two RFPs were
recently awarded — a copper pitting assessment project to Marc Edwards and a project looking at
the contributions of lead service lines and plumbing fixtures to a project team lead by HDR/EES.
The survey results described by Kevin Dixon should be available in July 2005. Also, a handful
of new projects have been recommended by the research advisory council and will be described
on the website in February.

Steve Mori, of American Pipe Lining, Inc., provided additional information on epoxy
lining. Steve explained that epoxy lining should not restrict flow in lead service lines because
the pipes are cleaned first to take off residue and the coating itself isonly 7-12 mils. In fact, the
dick coating may increase flow. Steve noted that the actual costs of epoxy lining may be less
than indicated in the AWWARF study described by Glen Boyd because more lines can be
completed in a given day, reducing the cost per line. The only limiting factor is the number of
small holes that need to be dug. Steve explained the new resins used do not emit VOCs and are
quick-drying to cut down on the amount of customer disruption. Epoxy coating does not work
well with cold ground temperatures, but pipes can be kept warm. The life span of epoxy coating
is estimated at 50-70 years. The coatings have been in use on aircraft carriers for sewage lines
for 15 years with no failures. Also, epoxy coating have been in use in the UK and Japan for
about that amount of time. The coatings have been tested at pressures up to 10,000 PSI, so they
are pretty rigorous. In retrospect, there have been concerns that the uniform coating of pipesis
hard to verify.

Jodye Russdll with DC WASA is managing the replacement of lead service linesin
Washington, DC. DC is estimated to have 23,000 lead service lines, with an additional 27,000
lines of unknown materials. The WASA Board of Directors passed a resolution to replace lead
service lines over 6 years at an estimated cost of $300 million. Jodye expressed concern over the
effectiveness of partial lead service line replacement. WASA has a diverse customer base,
consisting of the very affluent and the poor. It is not clear whether public health goals can be
accomplished with only partial replacement. The Department of Housing has developed a grant
program and low- income loans with Wachovia Bank. WASA is aso proposing standard fees per
foot of replacement so customers are not subject to contractor costs differences. The standard
fee is $100/linear foot and $500 for digging the hole near the building, for an average cost of
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$2,500 per customer lead service line. There has been increased interest in private side
replacement, but the redlity is that there is not too much money in hand.

Jodye is focusing intently on the possibility of epoxy or dip lining. Epoxy lining might
be encouraging. WASA serves avery urbanized area with high traffic volume, so disruption is
an issue. Also, the 6-year time frame for the program is afactor. Jodye would like to have
commitment from BPA to develop a plan to look into epoxy lining and implementation
schedules. She would hate to go forward without taking advantage of new technologies and is
amenable to taking part in a pilot test. These experts can be reconvened to evaluate the resultsof
the plan. Itisunlikely that WASA can pass an ordinance similar to Madison. WASA could
offer no interest loans, but there are some legal issues associated with using public funds for
private welfare.

Would an initiative on epoxy be supported? There are industry concerns about reliability,
longevity (after 10 years) and applicability for pipesthissize. Thereisalso very little data
available on long-term efficacy of the epoxy lining approach. According to Steve Mori, the
Army Corps of Engineers has done testing down to a half inch and the technology is now in use
a the Cheyenne Air Force Base, where the lead levels dropped from 100 ppb to 5 ppb. Steve
also noted that companies offer a 10-year guarantee (will recoat if epoxy failsin 10 years).

| ssues
The facilitator next solicited specific comments from the panel. Attachment B contains
the list of comments. The comments were then sorted by into four issue groups for further

discussion.

Monitoring

Customer Communications
Replacement technologies
Managing Inventory

The panel was broken up into four workgroups, with each workgroup discussing one
issue.
Reportsfrom Issue Breakout Groups

After discussing and considering the issues, each panel group summarized their topic for
the full pandl.
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Discussion of Lead Service Line Inventory Management |Issues

The first group to present their discussion focused on inventory management issues
related to lead service line replacement. The first step in inventory management is to determine
the composition of service lines in the ground. Techniques include the following.

Test pits, excavation

“No dig magic box” — electric potential

Analytical approach using records — date of construction, size, water test results
Video short sections — the technology needs further development

Lead test kits— swab method for confirmation

Record keeping should track techniques used. When in doubt about the composition of the line,
replace it if the cost of evaluating the composition is comparable to the replacement cost.

The group offered these suggestions for guidance.

Lead service line issues with larger buildings — nontransient, schools, multifamily
residential and commercia buildings present more of a challenge because thereisn’'t a
good mechanism to alert residents about lead issues. Issues with larger buildings
include identification by pipe size (i.e., larger pipe size could serve as a screen);
notification procedures when the user may not be the customer; and guidance on
flushing and post-replacement sampling. Commercia buildings may be lower
priority than multifamily residential buildings.

|dentification of lead service lines during routine maintenance. An electronic
checklist for crews to use during meter changeout/conversions or service calls would
be useful, as would guidance on the use of lead field test kits.

Data gaps included a national clearinghouse for lead service line data, studies on
exemplary inventory management systems, evaluation of pipes that have been coated, and the
accuracy of databases on partial and complete lead service lines replacements.

The group questioned whether the national clearinghouse should be in the form of a
database or a more traditional clearinghouse. If a database is developed, the design of the
database should be useful with both partial and complete replacements. The contents of the
database must go beyond information required by regulation. The UCMR database may be good
starting template. There are issues as to who should own the database, perhaps AWWA or
AWWAREF. The database should use a standardized format that alows for easy retrieval, but
should not be overly complex.

If amore traditional clearinghouse or repository is developed, it should accept all types of
documents and existing information in various formats. It could be structured by categories and
key words. The existence of the clearinghouse should be widely publicized, through EPA’s
website, AWWA, and other professional organizations. The clearinghouse would not necessarily
contain an inventory of lead service lines, but would rather contain information on methods used,
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lessons learned, and guidance. The moativation for contributing to the clearinghouse would be
professional courtesy and the clearinghouse should be voluntary (not required by regulation).

The group thought that guidance on exemplary inventory management systems would be
useful in sharing information on the number of utilities doing innovative inventory management
systems. Studies that provide quick answers could be done by EPA or AWWA WITAF.

The group identified a need for the evaluation of pipes that have been rehabilitated. The
evaluation could examine existing data from England, Japan, and Cheyenne Air Force Base.
These efforts will likely be monitoring-intensive with profiling to evaluate effectiveness and
uniformity, and both short term and long term impacts. This could perhaps be an AWWARF

study.

Finally, guidance on ensuring the accuracy of inventory information, particularly for
customer lead service lines and replacements is needed. EPA or AWWA could identify utilities
that have databases and create a template from these existing databases to track information on
the material composition of service lines.

Discussion of Lead Service Line Replacement Strategies | ssues

The next group presented on issues related to lead service line replacement strategies.
The group first discussed some problems and potential solutions of lead service line replacement.
The fact that lead service lines are not fully-owned by systems is a big problem with limited
solutions. The primary solution is State or local mandate for private property replacement,
which can be difficult to implement because of equity and political concerns. There needs to be
consideration of strategies for encouraging or enforcing full replacement. Funding for
replacement and utility management/coordination is needed.

Another challenge is reducing lead levels after lead service line replacement. Guidance on
flushing would be helpful. Galvanic corrosion can cause problems, as dissimilar metals are
added or removed. This could be regulated through State or local plumbing codes.

The group discussed whether the 15-year schedule is too long for replacement. Should
there be interim solutions, such as linings? How should utilities prioritize replacements and then
communicate the prioritization to customers scheduled for replacement years in the future?

Data sharing is another issue, with recordkeeping and GIS systems shared by all utility
departments important considerations.

The group next offered suggestions for EPA guidance with respect to lead service line
replacement strategies. The group felt that guidance on reducing spikesin lead levels and lead
particul ates after replacement is needed. The guidance should include information on the
definition and factors effecting spikes and particulates and methods to reduce spikes. These
methods include flushing single family and multi- family home plumbing with such factors as
velocity, duration and pigging described. Guidance on alternative conditioning treatmentsis
needed.
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Another topic includes guidance on strategies to encourage or enforce full lead service
line replacement. Strategies to be described include financial incentives to customers, mortgage
requirements, property sales disclosure, and better health effects information.

Guidance on alternative POU/POE treatments would be helpful, including temporary
control (filters), appropriate use of these devices, and enforcement. Issues could include
implementation of POE devices in schools or businesses that could be considered “treatment”
and therefore trigger definition as a public water system (PWS).

Guidance that clearly defines replacement strategies under various ownership scenarios
was suggested. These ownership scenarios include no ownership, main to curb stop, main to
property line, and main to meter (complete ownership). Complete ownership by property owner
may pose particular requirements.

Guidance should aso focus on standardizing prioritization. The prioritization should
balance flexibility and efficiency, should define “at risk” populations, and be based on sound
science. Additional topics for guidance include aternatives to lead service line replacement and
documerting replacements.

The 15-year replacement schedule is a challenge for private utilities to get rates approved
by a public service commission. Even public utilities have to demonstrate and convince policy-
makers that replacement is a public rather than private good.

The group next identified potential revisions to the LCR. The LCR should accommodate
rehabilitation strategies in lieu of lead service line replacement, including alternative methods,
further review of optimal corrosion control treatment in lieu of immediate replacement, and
demonstration that treatment is equivalent to rehabilitation and replacement. These alternatives
should have an equal playing field with respect to rule compliance. The rule should aso remove
barriers to unanticipated solutions. There should be provisions that provide flexibility if an
emerging technology is proven good or better than existing technol ogies.

The rule should also allow stopping optimal corrosion control treatment after full
replacement, if the utility can prove that the treatment is no longer necessary. Also, more
Federal funding is needed for many things, including private property incentives, research on
new technologies, and assisting utilities with replacement costs.

Data gaps identified include the following.

Research on reducing lead spikes and particulates, causes and solutions, rel eases over
time, methods for dislodging entrained particulates, and flushing/pigging.

Evaluation of alternative methods to replacement including epoxy coating and slip
lining, especially longevity.

Galvanic corrosion (dissimilar materials).

Should brass be replaced when encountered?
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Is abandoning lead lines in place a hazard? Additional data will hopefully show thisis
not a problem because removal could be quite anexpense.

Lead contribution from different sources although this may be different for each
utility.

Alternative materials could cause other problems.

The full panel discussed the presentation and issues related to replacement strategies.

The abandoned in place is an interesting question. This could drive the feasibility of
rehabilitation techniques. Are hazards in place already? Lead service lines have
been in use for hundreds of years, with no lead in source water. Participants would
like to have data that leaving the lines in place doesn’t make a difference.

Galvanized plumbing and piping could aso be a source of lead. State and local
plumbing codes may be the best solutions to galvanic corrosion. Hundreds of local
codes need to be changed. Why ot federal guidelines? If the issue is inside home or
on private property it makes sense for the EPA ruleto drive. Perhapsitisa
combination of EPA rule and electric industry if grounded electric exacerbates
problem.

Stopping treatment after replacement, in relatively corrosive water, could result in
increased lead levels if brass fittings in homes are a source. There is an ongoing need
to ensure that water is not corrosive. There is no way to demonstrate that treatment is
not necessary without risking increased lead levels. Some suggested loop studies to
assess the issue and felt that ratepayers should not have to pay for treatment that is no
longer necessary. The utility might be able to stop treatment, but if during routine
compliance monitoring the Action Level is exceeded again, then the utility needs to
re-evauate. Also, using existing compliance data to compare impacts on lead and
copper lines may be helpful in evaluating impacts after changes. Perhaps the utility
must prove no adverse conditions. EPA responded that rule change might not be
appropriate for a situation that is relatively rare. However, as more systems opt for
full lead service line replacement, this may become a more prevalent issue. The use
of inhibitors may provide benefit to the structure itself, but also may be a detriment in
the form of sedimentation in a system.

Discussion of Lead Service Line Monitoring Issues

The next discussion group presented on issues related to monitoring before, during, and
after lead service line replacement. The group began with issues related to the first draw sample.
The first draw sample may or not test water that is from the lead service line. Thus, the
regulatory tap sampling may or may not be testing the lead levels from the lead service lines. A
focused lead service line monitoring protocol is needed.

With regards to diagnostic (test-out and follow-up) monitoring and testing, three methods
are approved to ensure that the draw reaches the lead service line: flushing a specified volume,
sampling directly from the service line, and water temperature variation. For the flushing
specified volume method, improved guidance is needed, as exemplified by DC WASA’s
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approach of using sequential samples. Taking samples directly from the service line is more
intrusive and difficult, but is the best method of ensuring that the lead service line is represented.
Service line testing does still require cooperation from the customer. The water temperature
change method is highly variable and the least desirable for test out. Should the temperature
change method till be left in rule at al or in guidance?

Communications with customers of sampling protocol during test-out is particularly
important because of the “pass/fail” nature of the testing. It is essential to provide customers
with an easy-to-use sampling technique. Consideration should also be given to direct utility
involvement (i.e., utility personnel taking the samples) because of the consequences of the
testing (i.e., ability to opt out of replacement for each line).

Questions related to the post-replacement sampling are whether asingle sampleis
appropriate and whether there is a lead concentration that triggers customer action. Post-
replacement standard operating procedures are key to minimizing exposure to lead spikes.
Guidance or regulatory action may be appropriate for immediate flushing procedures by crews.
Also, guidance on ongoing flushing by customers, the use of POU filters, and cleaning aerators

at the end of faucets would be useful.

For avoluntary lead service line replacement program (either partial or full), should
utilities be required to sample post-replacement as per the regulation? Should customers be
notified of results? It is good practice to sample and notify, but it is not clear in the Rule if thisis

required.

The group identified the following problems and solutions with regards to sampling

monitoring and analysis.

Problem

Solution

Need reliable lead field test (current technologies
don’t capture lead)

Develop new field test methods for total lead

Need screening/diagnostic method to distinguish
particulate from dissolved lead

Research to improve speed and accuracy of
particulate/total lead

Need reliable filtration protocol

Research, standardize filtration protocol

Epoxy coverage complete?

Need to verify epoxy coverage

Epoxy works on lead service lines?

Need to verify that epoxy works for lead service
lines

Standards for epoxy application, operators?

Need standards for epoxy application and
operators

Long-term epoxy testing/verification

Need long-term verification

NSF standards for VOC contaminants adequate?

Need to review adequacy

Guidance from EPA is needed to ensure that sample collection is correct, perhaps as a
standardized form. EPA should reiterate the limitations on invalidation of samples under the

Rule.
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With regards to potential rule revisions, EPA should review the requirement to digest the
sample only if >1 NTU. Should all samples be digested to ensure that |ead particulates are
detected? Also, after partial lead service lines replacement all samples should be digested
because the contaminants are most likely to be particul ates.

On the issue of a standard form to have customers compl ete as part of the monitoring
protocol, there is already aform that covers issues such as icemakers and requirements for
sampling. Having aform that covers all topics to help determine validity of samples may be
tough to get participants to fill out. Utilities may need to pay for samples or mandate
cooperation. EPA reviewed one utility’s form and it is now 2 pages. There was even a
discussion on the correct sizing of words. There is some trouble because of an invalid sample, so
you have assure that it is done right with one shot.

Data gaps for which research is needed include the following.

Seasona/WQ effect on test-out timing. One participant noted that DC did not see a
difference in summer or winter. Lead levels were still high in winter. Phosphates
don't react asfast in winter. This may be system specific and needs to be looked at
more carefully.

Isthe 72-hour resample sufficient for stabilization? Is 1 sample sufficient or are more
samples needed? What time frame (over 12 months?) is appropriate and what draw is
the most indicative? What are the best practices with respect to customer flushing?
Particulate lead analysis methods, including sample preparation and filtration
methods (the same size filter can produce different results)

Data on epoxy performance including byproducts, application verification, VOCSs,
taste, flow restriction, and long term monitoring.

The full panel discussed the presentation and issues related to monitoring.

On the topic of test-out solutions, WASA has conducted extensive lead profiling in
which a customer takes a sequence of samples, i.e., one liter samples for the first six
liters. WASA then determines how many liters represent the sample to the main so
they know exactly where each sample is testing.

Other linings would fall into the same category as epoxy. These technologies are in
development, but are further advanced in Europe. Some protocol is needed to test,
perhaps from NSF.

Sampling. One approach may be to include sampling points adjacent to valves or
meters as part of permit programs.

Epoxy. Thereis some positive experience in the US on large lines that take external
stresses and loading. Thereis aso VOC data out there. The data doesn’t need to be
specific to lead pipe. Some water tanks have epoxy linings, so that water has been in
contact with epoxy for years with no ill effects. The NSF-tested protocol is pretty
rigorous. Research should look at materials of epoxy to see what variables impact
use. Arethere AWWA standards?
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A participant noted a sample of epoxy on copper that was distributed at the meeting.
The epoxy coating on copper was smooth, but the coating on lead may not be as
smooth because of the condition of pipes.

Discussion of Public and M edia Communication

The final group presented on issues related to public and media communication,
specifically in the areas of customer and public mativation, public health-benefits and risks, and
guidance for customers for full and partial lead service line replacement.

Issues related to customer and public motivation include the following.

How do we sustain customer participation in sampling programs?

How do we encourage full lead service line replacement given the financial and
practical constraints?

What are the community- wide benefits to generate support from the community for
the program and rate increases?

Strategies to address these include the following.

Public communications campaigns that include media strategies, strong fact-based
approaches, information on health effects and other customer benefits such as
improved flow

Financial incentives such as incentive plans/discounts/low interest loans, credit on bill
for sampling, or fines

Local ordinances on mandatory participation or requirements for disclosure during
property transfer

Recommendations related to customer and public mativation include the following.

More information to demonstrate the value of lead service line replacement

Fill data gaps on health effects, benefits to homeowners, and which customer
communications strategies work/don’t work

Improved guidance on customer retention strategies, customer’ s role in identifying
lead service lines, helping utilities understand the benefits of consistent sampling,
suggested customer information before/during/after lead service line replacement, and
specia needs for small systems

Rule revision related to the 72- hour sample after partial replacement (timing interval
plus sampling for full replacement)

Communicating about public health issues, particularly risks and benefits, is important.
For example, what can we say about the benefits of replacement and the health risks of being
above or below the Action Level? These communications should be fact-based.

Recommendations related to public health — risks and benefits — include the following.
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Data gaps. information is needed on health risks of lead exposure, both above and
below the Action Level; exposures of sensitive subpopulations, chronic vs acute
exposures, relative source contributions of other water and nonrwater sources, and the
appropriateness of the MCLG of 0.

Rule revisionreevaluate the LCR to examine whether it is achieving appropriate
public hedlth risk goals.

Issues related to customer guidance for lead service line replacement include how much
advance notice is appropriate, content of message before, during and after, if the message is
different for full and partia replacement, and what is the significance of the 72-hour sample.
Again, fact-based communications are the best strategy.

Recommendations on customer guidance include the following.

Data gaps include communication strategies that work vs don’t work, pre-
replacement customer measures, post-replacement customer maintenance, the
benefits of replacement, and timing for stabilization of lead levels after replacement.
Improved guidance includes customer communication strategies, customer actions,
suggested aternative sampling strategies, and special needs for small systems and
non-owner occupied residences.

Rule revisions include the 45-day minimum notice (too short, 6 months may be
better), changes to the 72- hour post-replacement sample, 3-day reporting requirement
(too short) and the mandatory language on flushing needs to be reexamined.

The full panel discussed the presentation and issues related to customer and media
communications.

One participant, Glen Boyd, mentioned an upcoming journa article on partial
replacement. The article describes a smulated study of partial replacement using
segments of lead pipe that monitored lead levels. The results are in the October issue
of the Journal of Environmental Engineering (citation: Boyd et a, “Pb in Tap Water
Following Simulated Partial Lead Pipe Replacements,” Journal of Environmental
Engineering, October 2004, pages 1188-1197).

One participant urged caution on running studies because the time of year can make a
difference. Use monthly dataif available.

Time frames are critical. There is abig gap between 72- hour, 3-day, when it takes
months to run analysis.

One participant thought that you could not extend the 45-day notification too much
longer because you only have one year to replace 7% of lines. You could lose half of
the construction in the first year. Initial outreach isimportant. A longer time for
initial outreach could encourage full lead service line replacement.

As soon as a customer has been identified for partia replacement, the utility should
send notice to allow more time for participation.

Perhaps this should be a two-step process, with an initial notice and then one 45 days
before.
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Summary and Conclusion

The panel discussed how schools and day-care centers should be prioritized and which
replacement strategies are appropriate. EPA mentioned that an upcoming summit will deal
exclusively with school issues, scheduled for December 7, 2004.

The facilitator next opened the floor up to solicit comments from meeting observers (see
Attachment B).

Alan Carroll, of the Lansing Board of Water and Light, noted that they got from the State
alist of licensed day care providers. This information can be hard to get because providers self-
identify.

Jodye Russell of WASA offered to form an informal support group to talk about specific
issues with regards to replacement, including practices that may help others. (See contact
information in Attachment B.)

Some participants brought up broader questions to be discussed.

For example, one participant discussed the determination by EPA that defined “control”
to mean only those lines that utilities owned (as a result of litigation). The organization
represented by the participant, NRDC, does not agree with this determination. As shown in this
workshop, partial lead service line replacement is not a complete solution and may not be a great
investment. This definition ought to be revisited in the lead rule so that full replacements are
possible under utility control. Other participants didn’t necessarily disagree, but were unsure if
there was enough information on health effects and the contribution of other sources to justify
full replacement. We could spend hillions and still have a problem. It will not be easy to come
up with funding lead service line replacement if it is an incomplete solution. Other strategies,
such as reducing lead in fixtures, should also be pursued. Also, there may be a growing
awareness of other corrosion byproducts, such as cadmium, as found in samples taken from
Seattle schools. We should learn from our experience gained and be open minded in finding
solutions to reduce exposure to lead and other corrosion byproducts.

Eric Burneson of EPA concluded the workshop by once again thanking the panel for their
participation. A draft summary of the workshop will be circulated to the panel for comments.
The summary will then be made available to the public. EPA will continue to gather information
on lead and copper issues, such as an assessment of compliance and detailed eval uations of
systems that have had success in reducing lead levels. A future summit is planned on schools.

In the longer term, EPA will make a determination if there are national problems with
compliance or the rule itself, depending on information collected, and consider rule revision for
the 2008 6-year review or an off-cycle review. For quicker action, EPA will also consider to
what extent national problems should be addressed through dissemination, modification, or
development of guidance and training. The data gaps identified will be considered for future
research, either through EPA’ s research program or other research mechanisms.

Scott again thanked participants and concluded the workshop.
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Participant Name

Affiliation

Address

Phone

Fax

E-mail

Glen Boyd

Tulane University

Dept. of Civil & Env Engineering
New Orleans, LA 70118

504-862-3266

504-862-8941

gboyd@tulane.edu

Keith Coombs

Louisville Water

550 South 3rd Street
Louisville, KY 40205

502-569-3682

502-569-3692

kcoombs@lwcky.com

Jack DeMarco

Cincinnati Water Works

5651 Kellogg Ave.
Cincinnati, OH 45228

513-624-5660

513-624-5670

jack.demarco@gcww.Cincinnati-oh.gov

David Denig- . - 523 East Main Street . . .
Chakroff Madison Water Utility Madison, WI 53703 608-266-4652 |608-266-4426 |ddenigchakroff@cityofmadison.com
The Curtis Center
o 601 Walnut Street, .
Kevin Dixon Black and Veatch Suite 550 W 215-928-2241 |215-928-1780 |dixonKL@bv.com

Philadelphia, PA 19106

Ralph J Donofrio

Boston Water and
Sewer Commission

980 Harrison Ave,
Boston, MA 02119

617-989-7292

donofriorj@bwsc.org

Carlton Gardner

Maine Rural Water

14 Main Street
Box 36
Brunswick, ME 04011

207-729-6569

207-725-1497

cgardner@mainerwa.orq

Rich Giani

WASA

3900 Donaldson Place NW
Washington DC 20016

202-812-0352

202-612-3597

richard.giani@dcwasa.com

Steve Gleason

St. Paul Regional Water
Services

651-917-4794

651-266-1630

steve.gleason@ci.stpaul.mn.us

Robbie Gonzalez

Boyle Engineering

320 E. South Street
FL 32806

Orlando,

407-425-1100

407-422-3866

rgonzalez@boyleengineering.com
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Participant Name

Affiliation

Address

Phone

Fax

E-mail

Gregory Hope

WA DC DOH

51 N Street, NE
Washington DC, 20002

202-535-1603

Gregory.hope@dc.gov

Jeff Kempic

USEPA-DC

4607M

USEPA Headquarters

Ariel Rios Building

1200 Pennsylvania Avenue, N. W.
Washington, DC 20460

202-564-4880

kempic.jeffrey@epamail.epa.gov

Gregory Kirmeyer

HDR/EES

10900 NE 4th Street
Suite 1110
Bellevue, WA 97004

425-452-8100

425-454-4189

g.kirmeyer@hdrinc.com

Mark Knudsen

Portland Water Bureau

503-823-7499

mknudson@water.ci.portland.or.us

Chuck Larson

NEWWA

15 Rolling Lane Needham,

MA 02492-1322

508-893-7979

508-893-9898

clarson@newwa.org

Natural Resource 1200 New York Ave NW  Suite
Erik Olson Defense Council 400 202-289-6868 |202-289-1060 |eolson@nrdc.org
u Washington DC 20005
Georgia Dept of Natural . .
John Otto Resources and Env. éXL King Drive Atlanta, 404-651-8708 |404-651-9590 |john_otto@dnr.state.ga.us
Protect.
USEPA-WSWRD
Mike Schock USEPA-Cincinnati 26 W. M.L. King Drive Cincinnati, |513-569-7412 |513-569-7172 |schock.michael@epamail.epa.gov
OH 45268
. . 1101 Market Street
Matthew Smith Ez"?de'ph'a water 15 nd Floor 215-685-6318 [215-685-6312 |matthew.smith@phila.qov
Pt Philadelphia, PA 19111
John Wujek Hatch, Mott, and 5000 Overlook Ave SW 973-379-3400 [202-787-2582 |iohn.wujek@hatchmott.com

MacDonald

Washington, DC 20032
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Observer Name Affiliation Address Phone Fax E-mail

4601M
USEPA Headquarters

Veronica Blette USEPA-OGWDW Ariel Rios Building 202-564-4094 blette.veronica@epa.gov
1200 Pennsylvania Avenue, NW
Washington, DC 20460

Erica Michaels 1620 | St. NW, #500

Brown AMWA Washington, DC 20006 202-331-2820 brown@amwa.net
4607M
USEPA Headquarters

Eric Burneson USEPA-OGWDW Ariel Rios Building 202-564-5250 burneson.eric@epa.gov

1200 Pennsylvania Avenue, N W
Washington, DC 20460

Lansing Board of Water

730 Hazel Street

Alan Carroll and Light PO Box 13007 517-702-6091 alan@Ibwl.com
9 Lansing, MI 48901
. 6666 W. Quincy Ave
Traci Case AwwaRF Denver, Co 80235 303-347-6120 tcase@awwarf.com
. 1621 Woodstall Court
Thomas Degaetano |[USEPA Region 4 Marietta, GA 30062 404-562-9479 |404-562-9439 |degaetano.thomas@epa.gov
4607M
USEPA Headquarters
Kylee Dewis USEPA-OGWDW Ariel Rios Building 202-564-2072 dewis.kylee@epa.gov

1200 Pennsylvania Avenue, N. W
Washington, DC 20460

Laura Dufresne

The Cadmus Group

1901 N. Fort Meyer Drive Ste.
900 Arlington, VA 222209

703-247-6152

Ldufresne@cadmusgroup.com

Josh Habib

US Government
Accountability Office

10 Causeway Street
Boston, MA 02222

617-788-0586

habibj@gao.gov

James Jarpe

USEPA/NAHE

203 Holly Court
MD 21666

Stevensville,

410-643-6346

410-643-6346

jerpe@intercom.net

Alex Karafilidis

EPA Thermo Electron
Corp.

27 Forge Parkway
Franklin, MA 02038

508-553-1567

Alex.Karafilidis@thermo.com
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Observer Name Affiliation Address Phone Fax E-mail
AFC-USEPA 61 Forsyth
Paul Lad USEPA Region 4 Street Atlanta, GA 404-52-9458 lad.paul@epa.gov
30303
A 3600 First Ave North PO
Derrick Maye Birmingham Water Box 830110 Birmingham, AL |205-244-4259 dmaye@bwwsd.com
Works Board
35283
. American Pipe Lining, [7945 Dunbrook Rd, Ste. C .
. - = - - .
Steve Mori Inc. San Diego, CA 97126 858-578-2777 |858-549-4698 |aplpipe@cts.com
American Supply Association
American Suppl Kent & O'Connor
Pat O'Connor A can Supply 1990 M St., NW 202-223-6222 |202-785-0687 |patoconnor@kentoconnor.com
ssociation -
Suite 340
Washington, DC 20036
DC Water & Sewer 5000 Overlook Ave SW .
Jodye Russell Authority Washington, DC 20032 202-787-2248 |202-787-2453 |jodye.russell@dcwasa.com

Judith Squire
President

J.L. Squire & Associates, Inc.

Judi Squire Squire Consulting Business development & 212-628-0710 | 212-452-1669 [judi@squireconsulting.com
marketing services
315 East 68th Street
New York, NY 10021
William Stapp, President 510-499-6152
AS Inc. (direct) . :
William Stapp Innovative Water Protection 800-399-8141 | 707-545-5199 ?n Osttgpé’[ﬁ’)nﬁrgggroesiggg‘;?tm"com
3825 Moss Hollow Court (phone) :
Santa Rosa, CA 95404
Environmental 2155 Eagle Drive North .
Mark Taylor Engineer- US Navy Charleston, SC 29406 843-820-5573 mark.r.taylor@navy.mil
1401 New York Avenue NW
Steve Via AWWA #640 Washington,|202-628-8303 |202-628-2846 |(svia@awwa.org
DC
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Affiliation
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Phone

Fax

E-mail

Rod & Bar Products -

P.O. 2504

Robert Weed Copper Development Birmingham, MI 48012 rweed@-cda.copper.org
Association !
Greg Welter O'Brien & Gere 8401 Corporate Drive #4034, 731 1140 [301-577-4737 |welterg@obg.com

Engineers

Landover, MD
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ATTACHMENT C: ISSUES
Inventory Management | ssues

How best to determine what material is in the ground

Balance choice of material with plumbing, electrical code, and water quality
Opportunities and obligations to identify lead service lines during routine maintenance
Are there lead service line issues with non-transient systems

Innovative techniques to identify materials of construction

Data clearinghouse of lead service line data

Look at pipes that have been rehabilitated and evaluate

What is the accuracy of the database on partial and complete lead service line
replacement

Customer, Media, and Public Communication | ssues

Methods of customer empowerment/actions

Managing customer expectations before, during, and after lead service line replacement
Motivation to customer to be interested in lead service line replacement

Need to understand and articulate the benefits of lead service line replacement
Specific language after partial lead service line replacement

How to motivate absentee owners of multi-family dwellings

Innovative techniques to encourage owners to continue monitoring

Customer participation in epoxy coating of full lead service line

How to maintain required sites or develop alternatives

What can we tell customers about health risk of action level

Is there guidance for customers if there is a post replacement spike
Communicating benefits of replacement to entire community (rates) including
wastewater community

What is impact of chronic exposure (even under action level) on a child
Re-evaluating LCR with regards to the MCLG of O

Appropriate notification for full lead service line replacement

Is chronic vs acute exposure of concern well defined

Changes to existing mandatory language/lead education

Monitoring I ssues

Modify/evaluate lead concentration monitoring to assess where problem exists

Is there method to verify complete epoxy adherence

Evauate laboratory quality control activities

Re-evaluate sample collection methods to determine if lead service line is being tested
Appropriate monitoring techniques to measure lead in service line

Post replacement monitoring (protocol and timing)
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Monitoring and analysis methods for epoxy and particulate lead

Methods to get proper samples from customers

Should we acidify all samples above 1 NTU

What are monitoring actions following spike in 72- hour sample

Water quality dependence on elevated lead duration

Are there innovative/reliable lead field (in home) monitoring technologies
What is the importance of lead level corsistently just below Action Level
Is there a relationship between lead lines and lead in drinking water
Improve sampling to determine lead concentration in lead service lines
Appropriateness of monitoring to balance exposure/protection/treatment
Is 72-hour partial replacement monitoring necessary when the utility is voluntarily
performing replacement

Site test-out during June- September

Reliability of customer-collected 72-hour post replacement monitoring
First samples don’t represent lead service line

Should testing separate dissolved/particul ate lead

Is colloidal lead significant

Need to tailor sample relative to property

Doestier-1 sampling apply post partial lead service line replacement
Consider sample location at meter

Profile monitoring to show impact of partial/compete lead service line replacement
Monitoring for voluntary lead service line replacement — is it mandated

Replacement Strategies | ssues

How do we best remove particulates during lead service line replacement

Role of POU/POE treatment devices during replacement

Develop draft criteria for accepting rehabilitation in lieu of replacement

Flushing techniques after lead service line replacement

Brass service lines issue?

Minimize galvanic corrosion after replacement

Ease of language on definition of ownership

Rule barriers to allowing unanticipated solutions

Should lead service lines be abandoned in place

Need to evaluate epoxy coatings and lining materials under spectrum of water and
loading conditions

Relative contribution of lead service lines vs meters, plumbing, etc.

Rule barriers to stopping treatment post replacement

Accelerated lab testing of pipe rehabilitation materials to predict longevity
Optimize field techniques to reduce lead spikes following replacement

What is appropriate replacement approach when the PWS does not own the service line
How do we encourage/ensure full lead service line replacement

Are there other methods to reduce lead exposure
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Is 15 years too long

Standardize priority of lead service line replacement

Customer finarcia incentives for full replacement

How can Rule address unique water quality conditions without going to full lead service
line replacement

Materials being used for lead service line replacement creating other problems

Sharing information between monitoring group and replacement group
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