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REBUTTAL TESTIMONY
OF
JAMES A MERCIEL, JR., PE
MISSOURI-AMERICAN WATER COMPANY

CASE NO., WR-2017-0285

Q. Pléase state your name and business address.

A, My name is James A. Merciel, Jr., PE, and my address is P. O. Box 360,
Jefferson City, Missouri, 65102,

Q. By whom are you employed and in what capacity?

A. I am employed by the Missouri Public Service Commission ("Commission™) as
a Utility Regulatory Engineering Supervisor, in the Water and Sewer Department.

Q. Canl you please describe your education, work responsibilities, and work
experience?

A, Yes. My qualifications, responsibilities, and experience, along with a list of
cases in which I have provided testimony, are included with this rebuttal testimony as

Schedule JAM-t1, and incorporated herein by reference.

EXECUTIVE SUMMARY
Q. What is the purpose of this rebuttal testimony?

A, The purpose of this rebuttal testimony is to state Staff’s disagreement with the
direct testimony of Office of the Public Counsel ("OPC") witness Dr. Geoff Marke regarding
lead water service line ("LSL'") replacements; and to address Staff’s position on future

accounting handling of L.SL replacement costs.
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LEAD WATER SERVICE LINE REPLACEMENTS
Q. . Can you briefly describe MAWC’s current I.SL replacement program?

A. Yes. During 2016, MAWC began a program on its own initiative to replace
not only company-owned LSL assets, but also customer owned LSLs as they were
encountered, primarily during main replacement projects. When planning projects designed
to replace aging obsolete water mains that leak or break frequently, MAWC rescarches its
records of water service lines that connect water mains to customers’ premises and undertakes
on-site observations to determine LSI. locations on specific properties. For customers who
have any portion of a water service line that has lead components, considered to be a LSL,
MAWC offers to enter into a contract with each involved customer to pay a plumbing
contractor to replace all or a portion, as appropriate, in order to remove all lead. Any such
customer is not required to permit MAWC to pay for replacement of a LSL and may decline
the offer.

The LSL replacement issue was addressed in greater detail in Case No.
WU-2017-0296, in which MAWC sought and obtained an accounting authority order (AAQ)
as a mechanism to record its expenditures associated with customer-owned assets for future
recovery. My rebuttal testimony in that case is included with this testimony as
Schedule JAM-r2, and that of Water and Sewer Department Staff member Jonathan Dallas is
included as Schedule JAM-13.

Q. Do you agree with Dr. Marke’s direct testimony, in which he expresses a
disagreement with MAWC undertaking its lead service line (LSL) replacement program to
pay for the replacement of customer-owned LSLs as they are encountered during main
replacement projects?

A, No, I do not agree with Dr. Marke’s position.
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Q. Why do you disagree with Dr. Marke’s position?

A. I disagree with Dr. Marke’s position as stated in his cost of service
direct testimony, beginning on page |1 line 20 and continuing through page 12 line 26, in that
he states MAWC should cease its present practice of replacing LSLs during main replacement
projects. Dr. Marke alleges the cuirent practice is “haphazard,” alleges the current practice
may not be legal and could violate MAWC’s approved tariff (ref. MAWC’s schedule of rates
and rules MO PSC No. 13 sometimes referred to as MAWC’s “consolidated water tariff),
states that MAWC did not take into consideration policy and financial implications, and
seemingly implies that before undertaking its LSL replacement program, MAWC should have
obtained the Commission’s approval before beginning the program. I also disagree that what
OPC refers to as its “proposed pilot program,” designed to study LSL replacements, as
described in Dr. Marke’s testimony from Case No. WU-2017~0296 that is attached to his
direct testimony in this case, is a reasonable course of action as proposed, and should not be
adopted by the Commission.

Q. Why should the Commission not adopt OPC’s proposed pilot program, as
outlined by Dr. Marke, regarding LSL replacements in this case?

A. While [ would agree that reasonable study of issues associated with LSL
replacements would be valuable for a comprehensive LSL replacement program, I disagree
with the implementation of OPC’s proposed pilot program for two reasons. First, any such
comprehensive LSL replacement studies should not be predicated upon MAWC cessation of
its current practice of full LSL replacement. And second, OPC’s proposed pilot program may

be overreaching, by asserting a workgroup to manage MAWC’s work such as selecting
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MAWC-hired contractors, and addressing non-jurisdictional issues such as lead in house paint
and real estate disclosure.

A. A water service line is defined in each water utility’s tariff, but it is generally a
pipeline connecting the customer’s home or building plumbing to either the water utility’s
water distribution main, most often but not always located under or near the street fronting the
property, or to a utility-owned water service line connected to the water main and ending at or
near the customers’ property line. A definition for the water service line is provided in
MAWC’s own tariff.

Q. What does MAWC’s water tariff require of customers with regard to water
service lines?

A. Customers are required to own and maintain the portion of the water service
line generally from the outdoor water meter or the propetty line to the house or building,
except in St. Louis County where customers are required to own and maintain the entire water
Servicé line from and including the connection to MAWC’s water main to the house or
building. When MAWC gets questions from customers about any problem with a
customer-owned water service line, the normal utility response would be that the customer is
responsible to correct whatever the problem might be. Also, if a customer has a problem,
such as a leak that might cause other problems that could include water pressure, an
introduction of a risk of contamination of water from a source outside the pipe, or leaking
water causing a hazard on a sidewalk ot in a street, the utility could enforce a tariff rule
stating the customer must keep customer-owned water-related assets in good repair.

Q. What impact do MAWC tariff rules have upon LSL replacements?

Page 4
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A, None. A LSL is simply a water service line that is made of lead or has

components or portions made of lead. Tariff rules regarding water service lines apply as

normal.

Q. What impact do MAWC tariff rules for service lines have upon water main
replacements?

A. None., Water main replacements do not involve tariff rules because the

practice of a water utility undertaking its main replacement projects does not require anything
of customers. Water main replacements inherently involve the utility disconnecting water
service lines from a water main and reconnecting to the new water main, and in some
situations such water service lines are owned by the customers. In that situation, it involves
the water utility working on or causing work to be done on the customer-owned asset by
cutting, shortening or extending pipeline, installing new fittings, and physically connecting
the service line to the new water main, which the utility undertakes and requires no action by
individual customers.

Q. What makes MAWC’s current LSL replacement program that is undertaken in
conjunction with water main replacements different from other service line work?

A. The difference involves MAWC completely removing any lead component of
any part of the service line whether MAWC-owned or customer-owned, while a water main
replacement is underway, as opposed to a customer undertaking setvice line work to address
their own issue, for example, a problem with repetitive leaks. When MAWC replaces a water
main, it must physically disconnect water service lines from the old water main, and
reconnect them to the new water main, and often a small portion of water service line is

replaced with new pipeline, If a LSL is involved, that would often result in a “partial LSL
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replacement,” where lead pipe might be cut and fastened to other new pipeline or fitting parts,
and portions of lead pipe remain in service. The reason for the complete removal is that
today’s accepted best practice is to undertake “full LSL replacement” as opposed to “partial
LSL replacement.” Partial LSL replacement is undesirable because, not only does lead pipe
remain in service, but a calcium inner coating that insulates lead from potentially corrosive
water can easily be dislodged by the cutting or other disturbance, exposing the lead material
to drinking water. The concept of LSL replacement is a relatively new national issue that has
social and economic implications. This topic was addressed in Case No. WU-2017-0296,
specifically in my rebuttal testimony, included as Schedule JAM-r2, as well as in the
transcript in the hearing held on Seplember 27, 2017.

Q. Why do you disagree with Dr. Marke’s statements pertaining to whether or not
MAWC’s current practice of replacing customer-owned LSLs may violate its own tariff?

A. I am not in a position to offer any legal conclusion. I am in a position to speak
about tariff compliance from the standpoint of my practical experience with tariffs, which
includes authoring proposed rules, reviewing proposed rules for reasonableness and
compliance with Commission regulations, recommending Commission approval of proposed
rules, and applying approved tariff rules to actual situations involving customer-utility
relations as questions and complaints arise. That said, | disagree with Dr. Marke’s position
regarding MAWC’s alleged tariff violation. Very simply, MAWC is not taking any action
that is not authorized by the tariff. MAWC’s actions could be a prudency issue in a future

case, depending perhaps upon the justification, but it is not a tariff violation.
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ACCOUNTING TREATMENT OF LSL REPLACEMENTS

Q. Does Staff have any recommendation on future accounting treatment of

customer-owned LSL replacement cost?

A. Yes. The accounting treatment is explained in the rebuttal testimony of Staff
witness Amanda C, McMellen. Also, as a part of its recommendation for future ongoing LSL
replacement costs, and as stated in Ms, McMelien’s testimony, Staff recommends MAWC
prepare annual plans regarding LSL replacement expectations, for evaluation of interested

parties of what MAWC’s planned action and expenses will entatil.

Q. Do you have recommendations on what MAWC’s annual plans should
include?
A. Yes. Exact details of the annual plan need to be developed by interested

parties so that meaningful information that is also readily available can be provided. Staff’s
idea is that the annual plan should be prepared and submitted to the Staff and OPC by
February 15th each year for main replacement projects expected to be undertaken during that
calendar year. Each project should be described by specific location, footage of main, number
of customer connections, the number of LSL replacements including footage of service lines
replacement, and estimated cost of LSL replacement. All of this is to be estimated based on
MAWC records. Then, as project planning is refined and actual field work begins, including
exploratory excavation related to LSL work, MAWC should update the plan report regarding
LSL activity and cost as necessary but at least quarterly.
Q. Does this conclude your rebuttal testimony?

A. Yes,

Page 7
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Qualifications of
James A. Merciel, Jr., P.E.

My name is James A. Merciel, Jr. | am employed by the Missouri Public Service
Commission as a Utility Regulatory Engineering Supervisor, in the Water and Sewer
Department. My duties include reviewing and making recommendations with regard to
certification of new water and sewer utilities including development of rateé and rules,
sales of utility systems to other utilities, formal complaint cases, and technical issues
associated with water and sewer utility rate cases including quality of service matters,
utility plant utilization, costs incurred for providing utility service, and tariff rules. In
addition to formal case work, | handle informal customer complaints that are of a
technical nature, conduct inspections and evaluations of water and sewer utility systems,
and informally assist water and sewer utility companies with respect to day-to-day
operations, planning, and customer service issues. In the past, | have supervised
engineers and technicians in the water and sewer department working on the above-
described type of case work and informal matters. | frequently paftidipate in workshop
and rulemaking sessions at the Missouri Department of Natural Resources, | served on
the American Water Works Association Small Systems Committee for three years, and
have served on the National Association of Regulatory Utility Commissioners Staff
Subcommittee on Water since 1994,

| graduated from the University of Missouri at Rolla, now named the Missouri
University of Science and Technology, in 1976 with a Bachelor of Science degree in Civil
Engineering. | am a Registered Professional Engineer in the State of Missouri. 1 worked
for a construction company in 1976 as an engineer and surveyor, began employment
with the Commission in the Water and Sewer Department in 1977, and have held my

current position since approximately 1979.
Schedule JAM-r1
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Following is a partial list of cases in which | have provided written and/or live
testimony {excludes cases with filed reports or affidavit recommendations):

Algonguin Water Resources
WR-2006-0425
Aqua Missouri, inc.
SC-2007-0044 — Lake Carmel expansion complaint by a iand developer
Big iIsland — Folsom Ridge
WO-2007-0277 — Developer-owned utility
Bilt Gaold Investments, Inc.
WC-93-276 (11/5/93) — Receivership case
Biue Lagoon, LLC
S0-2008-0358 — Developer-owned utility
Cameilot Utility Co.
WA-89-1 — contested certificate case
Capital City Water Co.
WR-94-297
WR-90-118
WQ-89-76 — plant capacity study
WR-88-215
WR-83-165
Central Rivers Wastewater Utility, Inc.
SR-2014-0247
Davis Water Company
WC-87-125 and WC-88-288 - quality of service, lack of needed upgrades
Along with a proceeding in the Circuit Court in Wayne County approx 1988
The Empire District Electric Company and Liberty Utilities
EM-2016-0213 — merger/stock acquisition
Environmental Utilities, LLC
WA-2002-65 (11/2001) Certificate case
Finley Valley Water Company / Public Funding Corporation, City of Ozark
WM-856-423 — sale case
Gascony Water Company, Inc.
WA-97-510
House Springs Sewer Co.
S(C-2008-0409 — customer formal complaint
Lake Region Water and Sewer Co.
SR-2010-0110 and WR-2010-0111
WR-2014-0461
Lake Saint Louis Sewer Co.
SR-78-142
SA-78-147 - expansion of service area
S(C-78-257 - The Nine-Twelve investment Co., et al Oak Bluff Preserve vs. Lake
Saint Louis Sewer ¢o, regarding method of providing service.
S0-81-55 and Circuit Court in St. Charles County - alleged improper
discontinuance of service along with injunction, approx 1980 or
1981

Schedule JAM-r1
Page 2 of 4
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Lincoln County Sewer & Water, LLC
SR-2013-0321 and WR-2013-0322
Merriam Woods Water Company
WC-91-18 and WC-91-268 — quality of service
Mill Creek Sewer System, inc.
- Proceeding by MO Attorney General in Gircuit court in St. Louis County, Cause
No. 811261, 1998 DNR water pollution violations
Miller County Water Authority
WC-95-252 and Circuit Court in Camden County approx 1995 - Complaint by
Staff regarding operating without a certificate
Missouri American Water Company
WU-2017-0296 — Lead Service Line replacements
WR-2015-0301
SA-2012-0066 - Certificate case, Saddlebrooke
WR-2011-0337
WR-2008-0311 and SR-2008-0312
WR-2007-0216
WC-2006-0345 - Dione C. Joyner, Complainant
WR-2003-0500
WR-2000-281
WR-97-237/SR-97-206
WT-97-227 } WA-97-45 / WC-96-441 - Complaint by Water District 2 regarding
customers outside of the service area, and service area expansion
WA-07-46 — certificate case for St. Joseph welifield
WR-95-205
WR-95-174
WR-93-212
WR-91-211
WR-89-265
WR-87-177
WR-85-16
Missouri Cities Water Company
WR-95-172/SR-85-173
WR-92-207
Proceeding in Circuit Court in Audrain County, CV192-408CC approx 1992, city
of Mexico attempted acquire by condemnation of water system
WR-81-172/SR-91-174
WR-80-236
WR-89-178/SR-89-179
WC-88-280 — William J. Fox d/b/a Fox Plumbing vs MO Cities, service line/main
extension matter
WR-86-111/SR-86-112
WC-86-20 — Mexico Doctor’'s park, main extension
WR-85-157
WR-84-51
WR-83-15/SR-83-14
North Oak Sewer District, Inc.
SR-2004-0306

Schedule JAM-r1
Page 3 of 4
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Osage Water Co.
WA-99-256 (8/5/99) - Lakeview Beach certificate case
WC-2003-6134 (10/31/02) - Recelvershlp case
Raytown Water Company
WR-92-85 / WR-92-88
WR-94-211
Saline Sewer Co.
SR-79-187
SR-81-192
SR-82-206/SR-82-262
Southwest Village Water Company
WO-88-187 — quality of service
WC-89-138 (included testimony in Circuit Couit in Greene County 1989)
St. Louis County Sewer Co.
SC-83-255 — compilaints about stormwater inflow/infiltration
St. Louis County Water Company
WR-97-382
WR-96-263
WR-95-145
WR-94-166
WR-03-204
WR-91-361
WR-88-5
WR-87-2
WR-85-243
WC-84-29 — Dewey Eberhardt vs St. Louis County Water Co., fire protection
WR-83-264
WR-82-249
WC-79-251-Natural Bridge Development Corp vs. St. Louis County Water Co., -
meter accuracy/testing
Stoddard County Sewer Co.
S0O-2008-0289 - receivership, transfer, etc.
Suburban Water and Sewer Co.
Injunction hearing, Circuit Court in Boone County 07BA-CV02632, June 2007
WC-2007-0452
WC-84-19 — service issues
United Water Missouri
WR-99-326
Villa Park Heighis Water Co.
WA-86-58
Warren County Water and Sewer Co. -
Circuit court case in Warren County CV597-134CC, Septembert1997 dispute with
homeowners over a lot proposed to be a tank site
WC-2002-155 / SC-2002-260 - March 2002 Receivership case filed by the Office
of the Public Counsel
West Elm Place Corporation
Circuit court lawstuit case in Jefferson County, approx 1988 Customer's lawsLit
for damage from sewage backup

Schedule JAM-r1
Page 4 of 4
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CASE NO., WU-2017-0296
Please state your name and business address.
My name is James A. Mercicl, Jr, PE, and my address is P. O. Box 360,

Jefferson City, Missouri, 65102,

Q. By whom are you employed and in what capacity?

A, I am employed by the Missouri Public Setvice Commission (Commission) as a
Utility Regulatory Engineering Supervisor, in the Water and Sewer Department,

Q. Can you please describe your education, work responsibilities, and work
expe-rience‘?

A, Yes, My qualifications, responsibilitics, and experience, along with a list of
cases in which I have provided testimony, are included with this rebuttal testimony as
Schedule JAM-r1, and incorporated herein by reference.

EXECUTIVE SUMMARY
Q. What is the purpose of this rebultal testimony?
A, The purpose of this rebuttal testimony is to explain the scientific and policy

justification for full replacement of customer-owned lead water service lines (LLSL), referved
to as “full LSL replacement” as well as the practical benefits; to explain Staff’s support of
Missouri-American Water Company’s (MAWC) existing activities and plans to voluntarily

undertake full LSL replacement; and to explain some of S$taff’s concerns with the position of

Schedule JAM-r2
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the Office of the Public Counsel (OPC) for purposes of this AAO Case, as outlined in the

direct testimony of OPC witness Geoff Marke.

OVERVIEW OF LEAD SERVICLE LINES

Q. What is a LSL?

A. A LSL is simply a water service line that uses pipe made of lead. Details
regarding water service lines, including customer or MAW_(; ownetship and maintenance
responsibility, is in the rebuttal testimony of Staff witness Jonathan Dallas.

Q. How does lead get into a customer’s water supply?

A.  There are two main ways for lead to enter the water supply. One, which is
very uncommon, is when lead is found in the water utility’s source of supply. The second
way is when lead is in contact with drinking water within the water distribution syslem or
within customers’ premises. When such contact occurs, it is possible for lead to leach into the
drinking water, depending upon the chemical characteristics of the water. The existence of
LSLs are considered a major risk of possible leaching of lead into the drinking water. When
such leaching occurs, the resulting human ingestion of lead is a health hazard.!

Q. Then, is leaching of lead into water a concern?

A. Yes. The negative health effects of lead have been studied for a long time,
Lead in drinking water specifically was studied .and addressed by the ‘United States
Environmental Protection Agency (EPA) when it finalized what is called the “Lead and
Copper Rule” in 1991. After enactment of EPA’s rule, the Missouri Department of Natural

Resources (DNR) promulgated rules to conform with EPA’s new standards,

! See Sco the Environntental Protection Agency (EPA) “Leam About Lead” site, particularly the health eftects of
lead, accessed at https:i/www.cpa.govilead/learn-about-feadfeffects ; and the Agency for Toxic Substances and
Disease Registry, “Lead”, accessed at hitps:/ivww alsdr.cde.povitox faqs/TF.asp?id=93 & tid=22 .

Schedule JAM-r2
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Q. Are there other ways for lead to tmpact customers?

A. Yes. Besides LSLs, lead can leach into the water from building plumbing. pipe
joints and water fixtures. Lead also is a component in many other houschold items not related
to the drinking water supply such as paint and leaded gasoline. There ave laws and
regulations to address these other situations, However, the purpose of MAWC’s AAO
proposal is solely for the purpose of addressing lead in existing water service lines.

Q. What is the significance of the focus upon LSL replacement?

A.  LSLs are considered to be one of the greatest risks of lead contamination in
drinking water., EPA, the trade organization American Water Works Association (AWWA)
and other organizations encowrage LSL replacement primarily for this veason. One such
organization is named the Lead Service Line Replacement Colltaborative, or “LSLRC.” This
organization exists for the purpose of promoting LSL replacements by using whalever
programs, policies and resources that may be available for individual local circumstances.
This collaborative organization consists of a number of organizations with an interest in
drinking water quality. A copy of a PowerPoint presentation by the LSLRC, which includes a
listing of the collaborative members, is included with this testimony as Schedule JAM-12.

-

Q. k What {s meant by “full” LSL replacement?

A, “Fyll LSL replacement,” as opposed to “partial LSL replacement,” refers to
replacement of the entire lead-based portion of the water service line regardiess of who owns
it. A “partial LSL replacement” refers to replacement of only a portion of the LSL, for
example only replacement that is needed for connection to a new replacement water main.
After a partial LSL replacement, portion(s) of the LSL, which could be owned by the water

utility or the customer, remains in service even if it is lead-based.

Schedule JAM-r2

Page 3 Page 5 of 276



10

I

12

13

15

6

17

18

19

20

21

22

Rebuttal Testimony of
James A. Merciel, Jr., PE

Q. What is the advantage of full LSL replacement during the water main
replacement?

A. The advantage of full LSL replacement is that it removes an inereased risk of
lead contamination exposure that would exist during partial LSL rcplacements.  That
increased risk associated with partial LSL replacement is due to disruption and damage to
LSLs while connecting them to other new piping in conjunction with comnections to the
replacement water mains, The reason lead exposure risk could be increased with this type of
work involving partial LSL replacement is that most all water pipe, including LSLs, altain
internal calcium scaling that serves as an insulator between the pipe material and the water,
For LSLs, the scaling insulates the lead pipe material from the water thereby largely
eliminating the chance of lead leaching into the water. If that sealing is broken off, which is
likely to happen while working on the pipe fér pattial LSL replacement, then the water would
be directly exposed to the lead, resulting in & much greater risk of lead leaching into the water.
‘Therefore, not only is it more convenient to replace the entire LSLs while undertaking main

replacement projects, it also helps keep the potential for Jead exposure to 2 minimum.

Q. Has the EPA made any statements regarding the removal of LSLs, and full
versus partial LSL replacement?

A, Yes. In response to the events of Flint, Michigan, the EPA commissioned a
white paper to discuss potential changes to the Lead and Copper Rule. This while paper,
entitled, “Lead and Copper Rule Revisions” and inciuded with this testimony as Schedule
JAM-13, was published in October, 2016. Among points that were made in this paper, EPA

noted that its Scienice Advisory Board (SAB) concluded that full LSL replacement, not partial

Schedule JAM-r2
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LSL replacement should be standard. ‘This is noted beginning on page 8 of the white paper

(“PLSL replacement” means partial LSL replacement):

...PLSLRs have not been shown to reliably reduce drinking
waier lead levels in the short term, ranging from days to
months, and potentially even longer, Additionatly, PLSLR is
frequently associated with short-term elevated drinking water
lead levels for some period of time after replacement,
suggesting the potential for harm, rather than benefit during that
time period. Available data suggest that the elevated tap water
lead levels fend to then gradually stabilize over time following
PLSLR, sometimes at levels below and sometimes at levels
similar to those observed prior to PLSLR.” (underline added)

A footnote at the end of this paragraph that appears in the white papert is a reference to a

letter and a report from the SAB to the EPA administrator, included with this festimony as

Schedule JAM-14.
Furthermore, the EPA also noted in the white paper that:
Much of the discussion regarding potential LCR (lead and
copper rule) revisions has focused on mandatory, proactive LSL
removal, as a potential opportunity to eliminatc one of the

primary sources of lead in drinking water, thus recucing
reliance on corrosion control to reduce lead in drinking water at

the tap.

The quotes herein appear on pages 8 through 10 of the white paper, and was based on what is
swnmatized in the 3rd paragraph of the Ieﬁér from the SAB along with information primarily
on pages 5 through 23 of the attached report. The SAB noted at the beginning of the 3rd
paragraph in the Jetter that minimal or inadequate data exists regarding studies of partial LSL
replacements and more study is desirable, but it nevertheless arrived at a conclusion that

partial LSL replacements are potentially harmiul, as stated in the underlined portion of the

first quoted section, above.
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MAWC’S PROPOSAL

Q. Can you briefly describe MAWC's current LSL replacement program?

A, Yes. MAWC is voluntarily undertaking full LSL replacements as it discovers
LSLs during water main replacement projects. If an entire water service is found to be a LSL,
then MAWC will replace the entire water service line, regardless of ownership. If only a
portion of the customer’s water service line is lead and the remainder made of non-lead
material, then MAWC would replace the lead portion(s) of the water service line. If the
program and this AAQ case is discontinued, then regarding customer owned LSL replacement
MAWC would likely only complete a partial LSL replacement as needed for the specific
project.” _

Q. Is MAWC’s program designed to replace all LSLs in MAWC’s water systems?

A. No. MAWC is not proposing a comprehensive program to replace all LSLs.
MAWC’s proposed program in this AAO case is a limited LSL replacement program to take
advantage of accessibility during water main excavation, and is designed to eliminate a
potential source of lead contamination with limited service disruption to the customet.

Q. Have you seen MAWC'’s plan in action?

A, Yes. Staff expert Jonathan Dallas and 1 were recently on-site to observe a
main replacement project with LSL replacements in St. Louis County. Please refer to
Mr. Dallas’ rebuttal testimony for a thorough description of MAWC’s practice.

Q.  Are other water utilities in the United States undertaking LSL replacement

programs?

2MAWC would continue to replace LSL it owns as a norimal course of business, but likely would likely
undertake partinl LSL replacement of customer-owned water service lines as necessary, such as that required fo

connect a water service line {0 a newly replaced water main.

Do 6 Schedule JAM-r2
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A. Yes, MAWC witness Brian LaGrand also identified, in a data request
response, some American Water Works Corp. systems that are undertaking replacement
programs. Also, I am aware of several programs through our contacts with the National
Association of Regulatory Utility Commission (“NARUC”) Staff Water Subcommittee and
through news articles over the past several months. Some programs consist of little more than
notices fo customers about lead in their water service lines and associated risks. Other
programs offer either financial resources or finaucial assistance to customers who undertake
LSL replacement. A few utilities are undertaking full LSL replacements. A collection of a
few news articles detailing LSL issues and programs is included as Schedule JAM-t5,

Q. Have you reviewed information pertaining to the cost of LSL replacements?

A.  Yes. Besides an estimated cost range of $3,000 to $5,500 as stated by MAWC
in its filings in this case, MAWC also provided Staff with some example plumbing contractor
invoices for service line work in a data request from Staff to MAWC.? Copies of the invoices
are included here as Schedule JAM-16.

Q. Do you think MAWCs stated estimated cost range is realistic?

A. For MAWC’s service areas, except for St. Louis County, based generally on
trenching costs, the cost of materials, and review of provided invoices, the stated cost range
for LSL replacements is probably realistic for LSL replacements between the outdoor meter
setting and the house/structure. There likely could be some situations where the cost could be
outside this range due to unusual property restoration needs or difficult work conditions,

However, the stated cost range is probably not realistic for the St. Louis County service area.

? Due to county plumbing regulations in St. Louis along with labor considerations, MAWC must hire plumbing
contractors for water scrvice line work it undertakes. In other service areas MAWC could choese to hire
phimbing conitractors for management of jts personnel workload.

Schedule JAM-r2
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The replacements at issue in St. Louis for this AAQ cas¢ not only involve the
cusfomer-owned portion of - water service lines between the property line and the
house/structare, but in St. Louis County they also involve the customer-owned portion of
water service lines between the water main and the property line including the connections to
the main, the pipeline under street pavement, and connections to the outdoor water meter
iocatfon, along with associated street pavement repair or boring under pavement, and permits
for plumbing work under streets. Based on expected costs for this additional service line
work, the cost range for LSL replacements in the St. Louis County service area could be more

than twice MAWC’s stated general costs.

Q. In Staffs opinion, considering the wide range of cost estimates, is MAWC’s
replacement program reasonable?

A Yes. Ordinarily, Staff would not be in favor of this type of program.
However, given the national concern over the potential risk of lead contamination, the overall
disruption of replacing individual LSLs, and the cost of replacement to any given homeowner,

MAWC’s proposal is a reasonable approach and is consistent with current EPA

recommendations.  Further, Staff, OPC, and ultimately, the Commission will have the

opportunity to review MAWC’s actions prior to any recovery being included in rates.

OPC’S PROPOSAL

Q. Briefly describe OPC’s proposal.

A. In OPC witness Geoff Marke's direct testimony, OPC has a two-fold
recommendation. The first part is for the Commission to reject MAWC’s current application.

The second part is for a two-year pilot program with a maximum of $8 million expended on

LSL replacement.

Schedule JAM.r2
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Q. | Does Staff have concerns with the first prong of OPC’s position?

A, Yes. Staff disagrees with OPC’s position with respect to its recommendation
that MAWC withdraw thi; AAOQ case, and effectively abandon and discontinue its relatively
new practice of replacing LSLs. As discussed above, Siaff firmly believes that the public
benefit of removing any lead-based water service lines outweighs the estimated costs
assoctated with these removals.

Q. Does Staff have any concerns with the pilot study OPC is. recommending?

A, Staff does not have any fundamental disagreement with the Commission
creating a workgroup for the limited purpose of studying the issue of lead in drinking water”.
However, the potential for lead in the drinking water of Missouri citizens is much broader
than just MAWC, In fact, most citizens in Missouri receive their drinking water from entities
not regulated by the Commission. If the Comimission establishes such a working group, Staff
requests the Commission provide guidance on such issues as: if such a workgroup would only
involve MAWC, or involve all regulated water utilities; how to include/address potential fead
in drvinking water issues related to non-regulated entitics; and, how to avoid or minimize

consumer fear that a study means there js lead in Missouri’s drinking water,

CONCLUSION

Q. Can you sunumarize your rebuttal testimony?
A. Yes. In this proceeding, MAWC is proposing an immediate slep to assist in
in

alleviating a potential lead contamination risk in an economically beneficial manner,

Staff’s opinion, full LSL replacement in the limited situation as proposed by MAWC is a

4 OPC's proposal includes other topics ouiside or beyond the Commission’s jurisdiction such as: “real estate and
legal implications of Missouri’s Seller Disclosure Statement™; obligalions to inform homeowners; and,

priorilizing projects,
Schedule JAM-r2
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Rebuttal Testimony of
James A. Merciel, Ji., PE

reasonable approach to remove a potential source for lead contamination in customers’
drinking waler. Staff is also of the opinjon that MAWC’s current plan and proposal is in the
public’s interest. Therefore, Staff recommends MAWC be anthorized to continue with its
voluntary full LSL replacement program in conjunction with water main replacements, with
exiraordinary accounting treatment as recommended by Staff expert Amanda C. McMellen,

Q. Daoes this conclude your rebuttal testimony?

A. Yes,

Schedule JAM-r2
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BEFORE THE PUBLIC SERVICE COMMISSION
OF THE STATE OF MISSOURI

in the Matter of the Application of Missouri-American
Water Company for an Accounting Order
Concerning MAWC's Lead Service Line
Reptacement Program :

Case No. WU-2017-0298

i Nassne Pt it

AFFIDAVIT OF JAMES A MERCIEL, JR.

State of Missouri )
) ss.
County of Gole )

COMES NOW James A. Merciel, Jr., and on his oafh declares that he Is of sound mind
and lawful age; that he contrbuted to the foregoing Rebuftal Testimony; and that the
same is frue and correct according to his best knowledge and belief.

Further the Affiant sayeth not,

JURAT

Subscribed and sworn before me, a duly constituled and authorized
Notary Public, in and for the Counly of Gole, State of Missourl, at my office in
Jefferson CHy, on this A3y day of August, 2017.

rb\&n o L. Vo=,

NOTARY PUB(JC

My commission expires: ()r’d:k&. Ab 2ol

DIALTA L, VAUGHT
alary Public - Holary Seat
B
Cotarndsstoned 16 0
dscion Eplres: Jute 28, 20
nggz?mésmn Hu‘:nhar: 15207377
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Qualifications of

James A. Merciel, Jr., P.E.

My name is James A. Merclel, Jr. | am employed by the Missouri Public Service
Cormmission as a Ulility Regulatery Engineering Supervisor, in the Water and Sewer
Department. My duties include reviewing and making recommendations with regard to
certification of new water and sewer wtilities including development of rates and rules,
sales of ulility systems to other utilities, formal complaint cases, and technical issues
associatad with water and sewer utility rate cases including quality of service matters,
utifity plant utilization, costs incurred for providing ulility service, and ftariff rules, In
addition to forma! case wotk, | handie informal customer complaints that aré of a
technical nature, conduct inspections and evaluations of water and sewer utility systems,
and informally assist water and sewer ulility companies with respect to day-to-day
operations, planning, and customer service issues. In the past, | have supervised
engineers and technicians in the water and sewer department working on the above-
described type of case work and informal malters. | frequently participate in workshop
and rulemaking sessions at the Missouri Department of Nalural Resources, | served on
the American Water Works Association Small Systems Committee for three years, and

have served on the National Association of Regulatory Utility Commissioners Staff

Subcommitiee on Waler since 1994,

| graduated from the University of Missouri at Rolla, now named the Missouri
University of Science and Technology, in 1976 with a Bachelor of Science degree in Civil
Engineering. | am a Registered Professional Engineer in the Stale of Missouri. | worked
for a conslruction company in 1976 as an engineer and surveyor, began employment
with the Commission in the Water and Sewer Department in 1877, and have held my

current posilion since approximately 1979.

Schiedule JAM-1
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cont'd James A. Merciel, Jr., P.E.

Following is a partial list of cases in which | have provided wrillen and/or live
testimony (excludes cases with filed reports or affidavil recommendations):

Algonguin Water Resources

WR-2006-0425
Agqua Missouri, Inc.

SC-2007-0044 — Lake Carmel expansion complaint by a land developer
Big Island ~ Folsom Ridge

WO-2007-0277 — Developer-owned ulility
Bill Gold nvestments, Inc.

WC-93-276 (11/5/93) — Receivership case
Blue Lagoon, LLC

S0-2008-0358 — Developer-owned utility
Camelot Ulility Co.

WA-84-1 -- contested cerlificate case
Capital City Water Co.

WR-84-297

WR-90-118

WO-89-76 — plani capacity study

WR-88-215

WR-83-1658
Central Rivers Waslewater Ulilily, Inc.

SR-2014-0247

Davis Water Company
WC-87-125 and WC-88-288 - quality of service, lack of needed upgrades

Along with a proceeding in the Circuit Court in Wayne County approx 1988
The Empire District Electric Company and Liberty Utilities
EM-2016-0213 — merger/stock acquisition
Environmental Utilities, LLC
WA-2002-65 (11/2001) Cerlificate case
Finley Valley Water Company / Public Funding Corporation, City of Ozark
Wii-85-423 — sale case
Gascony Water Company, Inc.
WA-97-510
House Springs Sewer Co.
SC-2008-0409 — customer formal complaint
Lake Region Water and Sewer Co,
SR-2010-0110 and WR-2010-0111
WR-2014-0461
Lake Saint Louis Sewer Co,

SR-78-142
SA-78-147 - expansion of service area
S0-78-257 - The Nine-Twelve investment Co., et al Oak Bluff Preserve vs. Lake

Saint Louis Sewer c¢o, regarding method of providing service.
80-81-55 and Circuil Court in St. Charles County - alleged improper
discontinuance of service along with injunclion, approx 1980 or
1981
Lincoln County Sewer & Water, LLG
SR-2013-0321 and WR-2013-0322
Merriam Woods Water Company
WC-91-18 and WC-91-268 ~ quality of service

Schedule JAM-rl
Page 2 of 4
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conf'd Janies A, Merciel, Jr., P.E,

Mill Creek Sewer System, Inc.
Proceeding by MO Attorney General in Circuit court in 5t. Louis County, Cause

No. 811261, 1998 DNR water poliution viofalions
Miller County Water Authority
WG-95-252 and Circuit Courd in Camden County approx 1995 - Complaint by
Staff regarding operaling without a certificate
Missouri American Water Gompany '
WR-2015-0301
SA-2012-00686 - Certificate case, Saddlebrooke
WR-2011.0337
WR-2008-0311 and SR-2008-0312
WR-2007-0216
WC-20086-0345 - Dione C. Joyner, Complainant
WR-2003-0500
WR-2000-281
WR-97-237/SR-97-206
WT-97-227 | WA-97-45 / WC-96-441 - Complaint by Water District 2 regarding
customers outside of the service area, and service area expansion
WA-97-46 — cettificate case for St. Joseph wellfield
WR-95-205
WR-05-174
WR-93-212
WR-91-211
WR-89-265
WR-87-177
WR-85-16
Missouri Cities Walter Company
WR-05-172/SR-95-173

WR-92-207
Proceeding in Circuit Court in Audrain County, CV192-40SCC approx 1992, city

of Mexico attempled acquire by condemnation of water system
WR-91-172/5R-81-174
WR-9(-236

WR-89-178/SR-88-179
WGC-88-280 — William J. Fox dibfa Fox Plumbing vs MO Cities, service line/main

extension matter
WR-86-111/5R-86-112
WOC-86-20 - Mexico Doctor's park, main extension
WR-85-157
WR-84-51
WR-83-15/SR-83-14
Noith Oak Sewer District, Inc.
SR-2004-0306

(Osage Water Co,
WA-09-256 (8/5/99) - Lakeview Beach cerlificate case

WC-2003-0134 {10/31/02) - Receivership case

Raytown Waler Company
WR-92-85 f WR-92-88
WR-94-211

Schedule JAM-rl
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cont'd James A, Mereiel, Jr., P.I.

Saline Sewer Co.
8R-79-187
SR-81-192
SR-82-206/SR-82-262
Saouthwest Village Water Company
WO-89-187 ~ qualily of service
WG-89-138 (included testimony in Circuit Court in Greene County 1989)

St. Louis Counly Sewer Co.

$C-83-255 — complaints about stormwater inflow/infillration
St. Louis County Waler Company

WR-97-382

WR-96-263 -

WR-95-145

WR-04-166

WR-93-204

WR-91-361

WR-88-5

WR-87-2

WR-85-243

WC-84-29 - Dewey Eberhardt vs St. Louis County Water Co., fire protection

WR-83-264

WR-82-249
WC-78-251-Natural Bridge Development Corp vs. St. Louis County Water Co,, -

meler accuracy/testing

Stoddard County Sewer Co.
S0-2008-0288 ~ receivership, fransfer, ete.

Subtrban Water and Sewer Co,
tnjunction hearing, Circuit Court in Boone County 07BA-CV(02632, June 2007

WC-2007-04562
WC-84-19 - service Issues
United Water Missouri
WR-98-326
Villa Park Heights Water Co.
WA-86-58

Warren Counly Water and Sewer Co, ~
Circuit court case in Warren Gounty CV597-134CC, September1697 dispute with

homeowners over a lot proposed to be a tank sile
WC-2002-155 / SC-2002-260 - March 2002 Rsceivership case filed by the Office

of the Public Counsel

West Eim Place Garporation
Circuit court lawsuit case in Jefferson County, approx 1988 Gustomer's lawsuil

for damage from sewage backup

Schedule JAM-rl
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| LEAD AND COPPER RULE REVISIONS
WHITE PAPER |

October 2016

U. S. Environmental Protection Agency

Office of Water
Washington, DC 20460
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Lead and Copper Rule Revisions White Paper
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Lead and Copper Rule Revisions White Paper

l. Executive Summary

Exposure to lead Is known to present serious health risks to the braln and nervous system of children.
The recent crisis In Flint, Michigan, has brought increased attention to the challenge of lead in drinking
waler systems across the country. It is Important to recognize that major reductions in heen achieved in
childhood exposure to lead in the United States. Data show that from 1976 -- 1980 the median bload
lead fevel of a child (1-5 years old} was 15 micrograms per deciliter, That medlan level has been reduced
dramatically since then, to 1 microgram per deciliter, based on the most recent data. Further, over the
last twenty-five years, the percentage of children aged 1-5 years with blood lead levels less than or
equal to 5 micrograms per declliter declined maore than ten-fold, and blood lead Jevels fell dramatically
for all racial and ethnic groups. These improvements were made by removing lead from toys and lead
solder in cans, taking lead out of gasoline, reducing exposure to lead in paint and dust in homes and
during renovatlons, greatiy reducing the allowable content of lead in plumbing materials in homes and
other buildings, and further reducing lead in drinking water through the federal Lead and Copper Rule
{LCR). Although we have taken significant steps to protect our children from the detrimental effects of

lead poisoning, there is more to do.

tead and copper enter drinking water mainly from cotrosien of lead and copper containing plumbing
materials, Lead was widely used in plumbing materials until Cangress banned Its use in 1986, and there
are an estimated 6.5 to 10 million homes served by lead service lines {L5Ls) in thousands of communities
nationwide, in addition to milions of older bulldings with lead solder across the U.S. Lead exposure,
whether through drinking water, soil, dust or alr, can result in serious adverse health effects, particularly
for young chlldren. Infants and chiidren exposed to lead may experlence delays In physical and mental
development and may show deficits in attention span and learning disabilities. In adults, lead exposure
can cause kidney problems and high blood pressure. Copper exposure can cause stomach and intestinal
distress, liver and kidney damage, and complications of Wiison's disease in geneticatly predisposed

people.

In 1991, EPA promulgated the LCR — a treatment technigue regulation under the Safe Drinking Water
Act (SDWA]} — to protect public health by minimizing lead and copper levels in drinking water, primarily
by reducing water corroslvity through corrosion control treatment. This rule appites to 68,000 public
water systems nationwide. EPA has continued to work ta make the LCR more effective through Interim

revisions promulgated in 2000 and 2007.

jmplementation of the LCR over the past twenty-five years has resulted in major improvements in public
health; the number of the nation’s large drinking water systems with a 90™ percentile sample value
exceeding the LCR action level of 15 parts per billion has decreased by over 90 percent since the initlal
implementation of the LCR. However, the regulation and its implementation are in urgent need of an
overhaul. Lead crises in Washington, DC, and in Flint, Michigan, and the subsequent national attention
focused on lead in drinking water in other comniunities, have underscored significant chalienges in the
implementation of the current rule, including a rule structure that for many systems only compels
protective actions after public health threats have been identified. Key challenges include the ruie’s
complexity, the degree of discretion it affords with regard to optimization of corrosion control
treatment and compliance sampling practices that in some cases, may not adequately protect from lead
exposure, and limited specific focus on key areas of concern such as schools, There is a compelling need
to modernize and strengthep implementation of the rule - to strengthen its public health protections
and to clarify its implementation requirements to make it more effective and more readily enforceable.

3
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Lead and Copper Rule Revisions White Paper

EPA has conducted extensive engagement with stakeholder groups and the public to inform revisions to
the LCR. In December of 2015, EPA received comprehensive recommendations from the National
Drinking Water Advisory Councl! (NDWAC) and other concerned stakeholders on potential steps to
strengthen the LCR. FPA Is carefully evaluating the recommendations from these groups. In addition,
EPA is giving extensive consideration to the national experience in implementing the rule as well as the
experlence In Flint, M, as we develop proposed revisions to the rule. ‘

Key Principles for LCR Revisions

EPA’s goal for the LCR revisions s to improve public health protection while ensuring effective

implementation by the 68,000 drinking water systems that are covered by the rule. This includes

strengthening corroslon control treatment in drinking water systems to further reduce exposure to lead

and copper and identifying additional actions that wilt equitably reduce the public’s exposure to lead

and copper when corrosion control treatment alone is not effective. In developing proposed revisions to

the LCR, EPA will be guided by several key principles, including: _

»  Focus on Minimizine Exposure to Lead in Drinking Water: improve public health protection by

reducing exposure to lead In drinking water to the maximum amount possible through proactive
measures to remove sources of lead and educating consumers about the health effects of lead

and actions to reduce exposure.

¢ Clear and Enforceable Requirements: improve implementation by designing a more prescriptive
regulation with fewer discretionary decision points that rely on the judgment of individuals in

states and drinking water utilities that may fack expertise in the complexities of corrosion
control treatment and distribution system management.

o Transparency: Stronger programs to educate consumers about health risks and actions to
reduce expostre to lead In drinking water, better access for consumers to information related to
the location of LSLs, and more rapid test resuits of ali tap samples and water quality parameter
monitoring.

« Environmental Justice and Children's Health: Because of disparities in the quality of housing,

community economic status, and access to medical care, lead in drinking water (and other

media) disproportionately affects lower-income people. in addition, lead has disprogortionate

health effects on infants and children. in revising the LCR, EPA seeks to address environmental

justice concerns and to prioritize protection of infants and children who are most vuinerable to
the harmful effects of lead exposure.

nitearating Drinking Water with Cross-Media Lead Reduction Efforts: Leveraging efforts of state

and local public health authorities to provide integrated approaches to comprehensively reduce

exposure to lead from drinking water, paint, dust, soil and other potential sources of exposure.

EPA Is carefully considering NDWAC advice and other stakeholder input and is undertaking key analytical
work to develop proposed revisions to the LCR. We are considering an approach that will incorporate
both technology- based and health-based elements —to ensure effective reductions of lead in drinking
water at the water system level, while at the same time providing consumers with the information, toois
and protections needed to address remaining risks. We anticipate that these elements will be supported
by clear and robust revised sampling requirements, strengthened reporting, transparency provistons
that ensure consumers have rapid access to relevant information and public education materials. Key
potential elements under consideration are discussed in Section 3; these elements are highly
interdependent, and potential revisions to the rule must be considered in an integrated perspective,

4
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il. Background

Health Effects of Lead

Over the past decade, epidemiclogic studies have consistently demonstrated that there is no safe level
of lead. In particular, studies conducted in diverse populations of children consistently demonstrate the
harmful effects of lead exposure on cognitive function, as measured by 1Q decrements, decreased
academlc performance and poorer performance on tests of executive function. Lead exposure is also
associated with decreased attention, and increased impulsivity and hyperactivity in children. In adufts,
long-term lead exposure results in increased blood pressure and hypertension. In addition to its effect
on blood pressure, lead exposure can also fead to coronary heart disease and death from cardiovascular
causes and is associated with cognitive function decrements, symptoms of depression and anxiety, and

immune effects in adults,

Health Effects of Copper
Copper has been demonstrated to cause gastrointestinal distress following short term exposure and can
cause liver and kidney damage during longer term exposures, Copper exposures are of particular

toncern for people with Wilson’s disease.

Lead in Plumbing Materials

The extent to which leaded materials occur in drinking water distribution systems and plumbing
materials in hames and buildings {premise plumbing) varies across the U.5. Much of the variation is due
to the quality and age of the housing stock; older homes are more likely to have pipes and plumbing
materials containing lead. Where they are present, the most significant source of lead in drinking water
are leaded pipes that extend from the water main underneath the street to the residence {iead service
lines, or LSLs} however, faucets and fixtures with leaded brass and pipes with lead solder ean aiso
contribute to the presence of lead In drinking water. Water chemistry also plays a role in lead levels,
hecause some water sources are more corrosive to leaded plumbing materials if not treated for

corrosion control.

tn 1986, Congress amented the Safe Drinking Water Act, prohibiting the use of pipes, solder or flux that
are not “lead free” in public water systems or plumbing in facilities providing water for human
consumption. Atthe time, "lead free” was defined as solder and flux with no mare than 0.2% lead and
pipes with no more than 8%. Prior to this, leaded materials were cammonly used in plumbing materials
and for service lines connecting residences and bisildings to water mains. In 1896, Congress further
amended SOWA to expand the prohibition to encompass plumbing fittings and fixtures and to prohibit
the Introduction into commerce of pipes, fitting, and fixtures, solder or flux that is not lead free. The
Reduction of Lead in Drinking Water Act of 2011 created exemptions to the prohibitions and revised the
maximum alfowable lead cantent from not more than 8% to not more than a weighted average of 0.25%
tead on the wetted surface; further reducing the amount of lead in contact with drinking water when
that law became effective in January 2014. While these prohibitions have reduced the amount of lead
allowed it covered plumbing materlals after they went into effect, there are many bulldings that still
have 1SLs and/or plumbing materials made with a higher percentage of fead than currently allowed for

new installations or repairs of existing plumbing.
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Summary of the Current Lead and Copper Rule

Under SDWA, EPA establishes national primary drinking water regulations (NPDWRs) which either
establish a maximum contaminant level {MCL) or a treatment technigue “to prevent known or
anticipated adverse effects on the health of persons to the extent feasible.” The Lead and Copper Rule
{LCR) is a treatment technique rule, first promulgated in 1991 and revised in 2000 and 2007, which
requires water systems to conduct tap sampling for lead and copper te determine the actions water
systems must take to reduce exposure to lead and copper. Recognizing that there s no safe level of lead
in drinking water, the LCR set a health-based maximum contaminant level goal of zero. Under the LCR,
water systems must work with their customers to collect samples from locations with LSLs and/or
leaded plumbing materials. The LCR established action levels of 0.015 mg/L {15 ppb} for lead and 1.3
mg/L {ppm) for copper, based on the 80 percentile sample level.

The action level for copper is set at the health-based maximum contaminant level goal for capper. The
action level for lead is based upon EPA's evaluation of available data on corrosion controf’s ability to
reduce tead fevels at the tap, Corrosion control treatment (CCT} typically involves the addition of
chemicals such as orthophosphate, or chemical adjustiment of drinking water pH, to reduce the
corrosivity of drinking water and thus the level of leaching of lead and copper from plumbing materials,
Whereas an MCL s an enforceable level that drinking water cannot exceed without violation, an action
level Is a screening tool for determining when certain treatiment technique actions are needed. If the
lead or copper action level is exceeded in mare than ten percent of tap water samples collected during
any monitoring perlod {i.e., if the 90" percentile level s greater than the action level), a water system

must take certain actions.

The type of action that is triggered depends upon the size of the system and the actions it has taken
previously. All water systems serving more than 50,000 people were required to Install corrosion control
treatment soon after the LCR went into effect, Systems serving less than 50,000 people are not required
to install corrosion treatment if the system meets the lead and copper action levels during each of two
consecutive six-month monitoring periods. Systems serving Jess than 50,000 people that exceed the
action level and have not yet installed CCT must begin working with their state to monitor water quality
parameters and install and malntain CCT. Any system that exceeds the lead action level must canduct
public education. Any system with LSLs that exceeds the lead action level after installing CCT must begin
LSL replacement (LSLR). Although LSLR programs are conducted by public water systems, in many cases,
the portion of the L5L that extends from the water maln to the residential property line is owned by the
water system, while the portian of the line that extends from the property line te the home is solely
owned by the homeowner, Under the current rule, water systems conducting LSLR must offer buliding
owners the opporiunity to replace their portion of the line at the time the system is replacing the
portion of the service line owned by the system, but the system is not obligated to pay for replacing the

portion of the line it does not own,

Key Challenges with the Current Lead and Copper Rule

The LCR s one of thie most complicated drinking water regulations for states and drinking water utilities
to implement due to the need to control corrosivity of treated drinking water as it travels through often
antiquated distribution and plumbing systems on the way to the consumer’s tap. The LCR is the only
NPDWR that requires sampling in homes, often by the consumers themselves. The rute includes complex
sampling and treatment technique requirements intended to protect against exposure 16 Jead and
copper in drinking water. States and public water systems must have expertise and resources to Identify
the sampling locations and to collect and analyze samples correctly. Even greater expentise is needed for

6

d -¥
Schedule JAM-r2 ehe g;ei:ﬁ;g
Page 43 of 276 &

October 2016



Lead and Copper Rule Revisions White Paper

systems and states to identify on a system-specific basis the optimal CCT and water quality parameter
monitoring to assure effective operation, The current structure of the rule compels additional protective
actions on the part of a water system anly after a potential problem has been identified, which may
create a disincentive for utilitles to identify potential problems with lead and copper in the drinking
water system. It is also worth noting that road construction activities or maintenance of gas or buried
power lines can cause disturbance of LSLs, in some cases introducing high levels of lead into drinking
water through the release of lead particulates into the drinking water distribution system.

When corrosion control alone is not sufficient, LSLR, public education, and further actions on the part of
consumers to reduce their exposure to lead are necessary. Consumers’ ability to understand and afford
these actions can pose challenges. In most communities, LSLs are partially owned by the utility and
partially owned by the homeownaer; the cost of full LSLRs has been estimated to be $2,500-$5,500 per
line, but some industry estimates for an average replacement are as high as $8,700 per line.

Summary of National Drinking Water Advisory Council Recommendations

The National Drinking Water Advisory Council (NDWAC} is a Federal Advisory Committee that supporis
EPA In performing its duties and responsibilities related to the national drinking water program. The
councll was created through a provision in the SDWA of 1974. The NDWAC LCR Working Group was
formed to provide advice to EPA in considering potential revisions to the LCR. in December 2015, the
NDWAC provided specific recommendations to the Administrator for LCR revisions including:

s Require proactive LSLR programs, which set replacement goals, effectively engage customers in
implementing those goals, and provide improved access to informatton about LSLs, in place of
current requirements in which LSLs must be replaced only after a lead action level exceedance
(ALE);

«  Establish more robust public education requirements for lead and LSLs, by updating the
Consumer Canfidence Report (CCR}; adding targeted outreach to consumers with LSLs and other
vulnerable populations (pregnant women and families with infants and young children}, and
increasing the information available to the public;

+ Strengthen CCT, retaining the current rule requirements ta re-assess CCT if changes to source
water or treatment are planned, adding a requirement to review updates to EPA guidance to
determine If new scientific Information warrants changes;

»  Modify monitoring requirements to provide for consumer requested tap samples for lead and to
utilize results of tap samples for lead to infarm consumer action to reduce the risks in their
homes, to inform the appropriate public health agency when results are above a designated
household action level, and to assess the effectiveness of CCT and/or other reasons for elevated
lead results;

s Tallor water quality parameters (WQPs) to the specific CCT plan for each system, and increase
the frequency of WOP monitoring for process control;

+  Establish a health-based, household action level that triggers a report to the consumer and to
the applicable health agency for follow up;

» Separate the requirements for copper from those for lead and focus new requirements where
water is corrosive to copper; and

« Establish appropriate compliance and enforcement mechanisms.

Summary of Other Stakeholder Input
EPA has also received recommendations for revisions to the LCR from other stakeholders including 2
NDWAC Working Group member who dissented on a number of the NDWAC recommendations, the
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Flint Water Interagency Coordinating Committee, and local citizens impacted by the experience in Flint.
These recommendations emphasize the importance of enforceable goals for LSLR, recognize the
significant lead exposure risks that can accompany partial service line replacements (PLSLRs) and
provide clearer and more prescriptive requirements for sampling and corrosion contro! protocols that
reduce the opportunities for systems to generate hiased sampling results or improperly implement
corroston contro] procedures. EPA has received input from other stakeholders simifarly concerned with
eliminating PLSLRs and strengthening the sampling and corresion contro} provisions of the LCR. In
addition, the Board of the American Water Works Association (AWWA), which represents drinking water
utilities, voted unanimously in March of 2016 to support the NDWAC recommendations, including those

that would uitimately lead to complete replacement of LSts,
1. Key Issues and Potential Elements under Consideration

EPA expects that proposed revisions to the LCR will include hoth technology-driven and health-based
elements that focus on proactive, preventative actions to-avoid high fead levels and health risks. In
addition, we expect to propose rabust and ongoing communication and information sharing with
consuimers that will foster actions by consumers to reduce risks. The potential elements under
consideration are interconnested components that together will address the challenges with the current

rule and improve public health protection In the revised rule,

In developing revisions to the LCR, EPA must adhere to the SDWA’s statutory requirements and achleve
the greatest public health protection feasible. The SDWA requires that any treatment technigue rule
must prevent known or anticipated adverse effects on the health of persons to the extent feasible and
revisions to any NPDWR must malntain or strengthen public health protection. In addition, EPA must
prepare a Health Risk Reduction Cost Analysis to evaluate If the benefits justify the costs of the rule, EPA
is committed to using the best available science. As knowledge about lead contamination in drinking
water evolves, we wilf continue to engage with stakeholders and consider their viewpaints and relevant

sclence In developing revisions to the LCR.

Lead Service Line Replacement

As noted above, 15Ls, which connect a residence or bullding to the water main, can be a significant
source of lead in drinking water. The total humber of LSLs currently in use in the US is unknown;
estimates range from 6.5 million to greater than 10 million homes that have service lines that are at
least partially made of lead. The current LCR requlres LSLR only after a lead ALE, and allows partial LSLR
when an owner of a home or building is unable or unwilling to pay for replacement of the portion of the

service line not owned by the water system.

In 2010, EPA asked Its Science Advisory Board to evaluate the data regarding the effectiveness of the
partial LSLR, In comparison to full line replacement. The EPA Sclence Adwsory Board conciuded in its

2011 report to EPA that:

PLSLRs have not been shown to reliably reduce drinking water lead levels in the short
term, ranging from days to months, and potentially even longer. Additionally, PLSIR is
frequently associated with short-term elevated drinking water lead levels for some
period of time after replacement, suggesting the potential for harm, rather than benefit
during that time period. Avalilable data suggest that the elevated tap water lead levels
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tend to then gradually stabilize over time following PLSLR, sometimes at fevels below
and sometimes at levels similar to those observed prior to PLSLR.*

Much of the discussion regarding potential LCR revisions has focused on mandatory, proactive LSER, as a
potential opportunity to eliminate one of the primary sources of fead in drinking water, thus reducing
reliance on corrosian control to reduce lead in drinking water at the tap.

The NDWAC has recommended that the Agency require proactive full LSLR programs with the following
elements:

»  Requiring all PWSs to establish a LSLR program that effectively informs and engages customers
to encourage them to share appropriately in fully removing LSLs, unless the system can
demonstrate that LSLs are not present in their system;

+ Targeted outreach to customers with LSLs, with information about the risks of Iead exposure, an
offer to test a tap sample, and information about and encouragement to participate in the LSLR
program;

¢ Dates by which systems should have met interim goals and completed replacement of all L5ts
and partial LSis, without penalty to the water system for those homeowners who refuse to
participate in the replacement program as long as the water system has made a meaningful
effort to work with such 3 homeowner;

. Creating incentives for understanding where LSLs and PLSLs exist, while making action on full
replacement, rather than on investigation of the location of LSLs and PLSLs the priority;

+ Maintalning ongoing-outreach to homeowners where LSLs or PLSLs still exist;

s Implementation of standard operating procedures {50Ps), either from EPA guidance or tailored
to the system, that helps define operations that disturb LSts and practices to minimize
disturbance and consumer exposure to lead; and

¢ Stronger programs io educate consumers, and to provide test results of fap samples at the

request of consumers.

It is important to recognize that LSLR presents substantial economic, legal, technical and environmental
justice challenges, First, it is costly. Estimated costs for LSLRs range from $2500 to more than $8000 per
line, suggesting an estimated cost of eliminating all 6.5 1o 10 million L5Ls nationwide ranging from 16 to
80 billion dollars. Potential costs may be disproportionately borne by specific low-income localities,
such as Detroit, which has an estimated 100,000 LSLs and where 40 percent of the population is below
the poverty line, Second, LSLs are often partially or totally owned by private homeowners. Under the
current LCR, public water systems are responsible for replacement of LSL or the portion of the LSL it
owns. This is typically the portion of the line from the water main to the property line. There are
Important legal questions about EPA’s authority to mandate replacement of privately owned portions of
lines and about water systems’ authority under state or local law to require and/or pay for such
replacement. To the extent water systems rely on homeowners to pay for replacement of privately
ovmed portlons of lines, there are concerns about consumer’s ability to pay and the possibility that
lower-income hoimeowners will be unable to replace lines, resuiting in disparate levelks of protection.
However, a number of cities and towns across the nation have successfully implemented full ESLR and
have developed innovative approaches to addressing these challenges, including Lansing, Michigan;
Madison, Wisconsin; antd more recently Boston, Massachusetts — and EPA is looking at this experience in

the context of developing proposed revisions to the LCR.

1 Sdlence Advisory Board, U.S, Environmental Protedion Agency, “Evaluation of the Effectiveness of Partial Lead Sesvice Line Replacements,”
transmittad o Lisa Jackson, EPA Adminisirator, September 28, 2011,
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EPA is considering proposing full LSLR programs, In assessing options for an LCR revision proposai, EPA
Is evaluating a number of important issues, including: ’

s The appropriate pace of LSLR and the mechanism for implementing and enforcing any LSLR
program requirements, Consideration of number of LSLs that can feasibly be replaced on an
annval basis will need to be considered as well as water system size,

s Costs and benefits of L5LR for reducing lead exposures, National costs could range from 16 t0 80
hillion doliars. Beneflts will he estimated hased upon avoided effects of lead exposure such as iQ
loss in developing children, EPA will evaluate how much additional lead exposure reduction can
be achleved in removing LSLs from water systems with optimized corrosion control. EPA will
also evaluate other measures that can reduce lead exposure to assure that resources are
focused on reducing the most significant sources of lead.

« How to provide for full LSLR where the utility does not own the full fine, including an evaluation
of whether a potential change to the definition of “control” under the SDWA would facilitate fult

L5LR.2
Requiring drinking water utilities to update thelr distribution system materials inventory to

identify the number and location of LSLs in their system.

How to address potential equity concerns with LSLR requirements and consamers ability to pay
for replacement of their portion of the LSL. Identifying and evaluating incentive and creative
funding mechanisms are critical as is encouraging use of Drinking Water State Revolving Fund to
the extent possible,

¢ How to address LSLR in rental properties, particularly where low income residents do not
control the property ar have the ability to contribute to the cost of LSLR.

Whether to prohibit or otherwise limit partial LSLR, and how to address concerns related to
potential disturbance of LSts during emergency repairs to water mains that are conpected to

LSis.
How to address the short term ncreases in lead levels that can follow LSULRs (i.e., requiring water

systems to provide filters when lines, or enhanced household flushing recommendations).

improved Optimal Corrosion Control Treatmerit Requirements

Optimal Corrosion Contral Treatment (OCCT) is the primary treatment tachnique on which the LCR
focuses, and as noted above, it has been successful on a national basis in reducing tead and copper
levels at the tap, Even if the revised LCR includes requirements for full LSLR, full replacement of LSLs
would likely take decades to complete, and LSLR will not address potential risks from tead and copper
materials present in premise plumbing in tens of millions of homes across the U.S. As a result, CCT
requirements will continue to be a key element of a revised LCR, '

Since the inltial implementation of the LCR, systems have faced ongoing challenges of continuing to
maintain optimal corrosion control while making necessary adjustments to treatment processes or
system operations unrelated to corrosion control to comply with other NPDWASs. Determining whether
treatment is optimized can be challenging for individual systems, given the wide variabllity in

2The Safe Drinking Water Act defines the term public waler system a5 “..a System for the provislon e the public of water for human
consumgtion through pipes or other constiucted conveyances, if such systern has at least fifteen service connections of regularly serves at least
twenty-five individuals. Such term includes {f) any collection, treatment, storage, and distaibution facllities vader the controf of the operator of

such system and used primarity In conreclion with such system, and any collection or pretreatment stofage factities not under such control
which are used primarily ta connection with such system.”
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distribution system composition, source water characteristics and approaches to complying with other
NPDWRs, such as the surface water treatment rules, While the impact of changes in some water quality
parameters on lead and copper levels are well understood, such as fluctuations in pH or alkatinity,
others are more complex, such as the quantity and type of disinfectant used or the chemical
composition of the protective scales within the LSLs. Small and medium systems {those serving <50,000
persons) are not required to commence development of a CCT plan under the existing LCR uniess they

have a lead ALE.

The NDWAC recommends that:
e  EPA release a revised CCT guidance manual as soon as possible and update this manual every six

years, so that PWS$s and primacy agencies can take advantage of improvements in the science;

s EPA provide increased expert assistance on CCT to PWSs and primacy agencies;

The LCR continue to require re-evaluation of CCT when a PWS makes a change In treatment or

source water;

» The LCR continue to require water quality parameter monitoring to ensure that the OCCT is
achleving the treatment objectives and that EPA consider requiring such monitoring on a mare
frequent hasis with additional guidance on process controf methods; and

s lLarge systems review their existing CCT plan in light of current science in a newly revised
guidance manual with their primacy agency to determine whether the WQPs reflect the best

available current science,

Recognizing the continuing central importance of CCT in reducing lead exposures, EPA is considering a
range of options for strengthening CCT requirements in the proposed rule that could help to provide
clearer requirements, reduce uncertainty, and ensure broader and more consistent proactive
application of CCT to avoid high lead levels. Options under consideration include:

Requiring large water systems {serving > 50,000 persons) to evaluate andt re-optimize CCT when
EPA publishes updated CCT guidance. This option would provide a mechanism to ensure water
systems are considering the best available science to inform treatment decisions.

Given that CCTis also effective at reducing lead leaching in premise plumbing (not just 15ts),
requiring all systems in the U.S. to implement CCT, regardless of system size, tap sampling
results, or the presence of LSLs; or alternatively, broadening the categories of systems for which
CCT is required; requiring all systems to assume that their distribution system includes the
presence of LSLs unless or untli they provide the primacy agency with a robust distribution
system materials evaluation that demonstrates that this is not the case.

Requiring water systems that are already applying CCT that exceed the lead action level to

evaluate and re-optimize CCT.

incorporating a Health-Based Benchmark to Strengthen Protection

Although the current LCR is focused on protecting public health by reducing lead and copper exposures,
it does so through “technology-based” requirements. The 1991 LCR established an action level for lead
of 15 ppb {for the 90th percentile sample) based on an assessment that it was generally representative
of effective CCT. Although public discussion often mistakes the action level as having significance in
terms of health impacts, EPA has consistently emphasized that the health-based maximum contaminant
level goal [MCLG) for lead in the current LCR Is zero and that there Is no safe level of lead exposure. '
While the future LCR will maintain treatment technique requlrements {e.g., CCT, public education and
LSLR) to reduce lead exposures, a health-based benchmark for iead in drinking water could help to guide
appropriate actions to communicate and mitigate risk, particularly at the household level.
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As part of its 2015 recommendations, the NDWAC suggested that EPA establish a “household action
level” based on the amount of lead in drinking water that would raise an average, healthy infant’s bicod
lead level to greater than five micrograms per declliter based on consumption of infant forniula made
with water. According to the NDWAC recommendations, water systems would be reguired to notify the .
consumer and the local public health agency if this level were exceeded - with the expectation that
individuals and local officials will use this information to take prompt actions at the household level to

mitigate lead risks:

While EPA has not yet determined the specific role of a health based benchmark for lead in drinking
water in the new rule, the Agency sees value in providing states, drinking water systems and the public
with a greater understanding of the potential health implications for vulnerable populations of specific
levels of lead In drinking water, EPA Is currently developing up-to-date scientific modeling of the
relationship between lead levels In drinking water and blood lead levels - particularly for sensitive
fifestages such as formula-fed infants and children under age 6. EPA expects to conduct an expert peer
review panel to identify approaches to derive a health based value for lead in drinking water. Following
this public peer raview process, EPA expects to evaluate and determine what specific role or roles a
health-based value may play In the revised LCR. EPA anticipates that the proposal will consider the
“household action leve!” approach recommended by the NDWAC, but a health-based value could also
help to inform other potential elements of a revised LCR — including public education requirements,
prioritization of households for LSLR or other risk mitigation actions at the household fevel, and
potentiat requirements related to schools or other priority locations.

Considering the Potential Role of Point of Use Filters

One of the insights that bas emerged from work in response to the crisis in Fimt Michigan, Is the
efficacy of point-of-use household filters in reducing lead levels at the tap. There are a broad array of
point-of-use filters that are certified by independent third party Jabs for lead reduction. Recently, EPA
collected samples from these filters installed on taps in Flint, Michigan, and verified that these filters are
effective in reducing lead levels. Filters require periodic replacement of cartridges to remain effective.
The SDWA requires point of use devices specified as a feasible technology to achieve compliance with an
MCL or treatment technique requirements to be owned, controlled, and maintained by the water utility,
While fliters are not an appropriate substitute for CCT, LSLR, or other actions to properly manage and
reduce Jead levels at the system level, EPA is considering role for filters in addressing risks from lead and
copyer at the household level. Potential roles include requiring point of use filters where there has
been a disturbance of a LSk or where tap sampling Indicates an exceedance of a health-based

benchimark or action level.

Clarify and Strengthen Sampling Requirements

The goal of the LCR sampling requirements ~ including site sefection criteria and tap sampling
procedures — is to cost effectively assess the effectiveness of a water systam’s CCT and to trigger
additional actions to reduce exposure when necessaty. The target locations in the LCR are focused on
the homes that are likely ta have the highest risk for lead exposure. The lead sampling protocol requires
a one liter first draw sample collected after water has remained stagnant for at least 6 hours.
implementation of the sample site selection ciiteria and the sampling protocol are challenging and
provide opportunity for errar, particularly given that samples are collected by the residents themselves.
in addition, numerous stakeholders have criticized the current rule as providing too much discretion in
sampling approaches and providing opportunities for systems to implement their sampling procedures
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to avoid exceeding the action level, even in clircumstances where corrosion control has not been
optimized.

On February 29, 2016, EPA issued a memoranduin encouraging states and drinking water utillties to
Implement protective LCR sampling procedures, based on lessons learned in Fiint, Michigan, and other
communities. These sampling procedures include eliminating the practice of flushing the tap prior to the
mandatory 6-8 hour stagnation period {pre-stagnation flushing), ensuring that faucel aerators are not
removed prior to conducting tap sampling under the LCR, and encouraging the use of wide mouth
bottles for collection of tap samples to avoid the loss of any of the first draw sample, EPA expects to
incorporate each of these recommended sampling procedures as proposed requirements in the

proposal for the revised LCR.

In addition, EPA has increased oversight of state programs to ensure effective implementation of the
LCR. As part of these efforts, EPA sent letters on February 29, 2016, to state commissioners ta ensure
consistency with EPA regulations and guidance. The letter requested that primacy agencies work
collaboratively with EPA to ensure national consistency and improve transparency and public
information regarding the implementation of the rule.

The majority of the states confirmed that they have been consistent with EPA guidance and the LCR.
Some primacy agencies specifically stated in thelr response that they would be undertaking steps to
ensure that their protocols and procedures follow the LCR and applicable guidance. Regarding the use of
EPA guldance on LCR sampling protocols and optimization corrosion control procedures, the majority of
the primacy agencies confirmed that they use relevant guidance and protocals for sampling and
carrosion control. Some primacy agencies had previously encouraged pre-flushing but stated they would
update their protocols to ensure consistency with the recently published EPA sampling memo.

The NDWAC recommends that a voluntary customer-lnitiated sampling program based on a more rohust
and targeted public education be substituted for the current LCR tap sampling requirements,
The resuits of the voluntary tap sampling program would be used for three separate purposes:
» Informing and empowering individual households to take action to reduce risk;
Reporting to health officials when monitoring results exceed a “household action level”; and

-
Providing an ongoing source of information to the utility to assess effectiveness of CCT.

In the proposed LCR revisions, EPA intends to propose clear and robust sampling requirements to serve
the goals of: {1) providing appropriately robust information on how the overall system is performing in
reducing lead tevels; and (2) providing information on household levels that can be compared to health-
hased levels, to help guide mitigation actions at individual homes. '

EPA is continuing to evaluate specific pracedures for tap sampling, including:

The continued use of “first draw” tap samples, sequential sampling to characterize lead levels in
drinking water that has been In contact with premise plumbing and the LSL, random daytime
samples, whether the rule should include a variety of tap sampling protocols to meet different
needs for customers and the system, and whether the rule should provide for systeins to sample
customer’s taps on request.

Mandatory sampling for schools that are not public water systems in the revised LCR, given the
presence of vulnerable populations in the school environment and the ongoing challenges that
schools continue to encounter with efevated lead levels In drinking water.

*
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s ORD partnering with technology developers in Industry and academia to identify available
technologies that can be used to support real-time monitoring of water quality parameters for
measuring the effactiveness of corrosion control in the distribution system.

increased Transparency and infarmation Sharing
Transparency and public sharing of data and information is a cornerstone of EPA’s efforts to strengthen
the effactiveness of its rules. The drinking water crisis in Flint, Michigan, and subsequent focus on lead
issues in other communities has underscored the need for fransparency with the public in implementing
actions to reduce lead in drinking water, EPA took important steps to advance these efforts on February
29, 2016, when the Agency sent letters to every governor and drinking water primacy agency
responsible for implementing the LCR, urging a series of actions to address risks from lead in drinking
water. The Agency calied an primacy agencies to work with public water systems to increase
transparency in implementation of the LCR by posting on their public websites:

s the materials inventory that systems were required to complete under the LCR, including the

locations of LSLs, together with any more updated inventory or map of LSLs and iead plumbing

in the system; and
+ LCR compliance sampling resuits collected by the system, as well as justifications for invalidation

of LCR samples.

The Agency also asked that states enhance efforts to ensure that residents promptly receive lead
sampling results from their homes, together with clear information on lead risks and how to abate them,
and that the general public receives prompt information on high lead levels in drinking water systems.

Many of the responses from state commissioners Identified practices and policies that ephance the
implementation of the LCR and increase public transparency. States ldentified opportunities to promote
transparency at the state level by posting individual lead compliance samples, and not just the 90
percentile values on thelr public websites utilizing the Drinking Water Watch or simllar tools. To
complement this effort, some public water systems are providing online searchable databases that
provide information on known locations of LSLs, or providing videos that show homeowners how to

determine whether their home is served by a LSL.

To shorten reporting and notice timeframes, some states have adopted more stringent timelines for
water systems to provide consumer notices to all who recelve water frorm sites that were sampled and
resulted In a lead ALE, While the LCR allows up to 30 days, some states are requlring notlce to
consumers as quickly as 48 hours after sampling. In addition, some states requlre fahoratories that
analyze lead compliance samples to contact the state within 24 hours of confirming that a sample
analysls has exceeded the 15 parts per billion action levet for lead. Consistent with the EPA's 2013 E-
Reporting Policy’ the agency intends to use, to the maximum extent practicable, common agency toals,
information systems, and data sets for E-Reporting for the revised LCR. E-Reporting can facilitate faster
access to data and other information critical to consumers to understand lead and copper levels in their
drinking water and within the water system and to make informed decisions regarding actions they may

take to reduce exposure from lead in drinking water.

The NDWAC racommends that_ EPA strengthen requirements for public access to information about LSts,
tap monitoring results and other refevant information. Enhanced requirements for sharing compliance

¥ httpss/fvoarveapa gov/compliance/policy-statement-e-reporting-epa-regulations
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data and other information with the public can play a critical role in strengthening the protections
provided by the LCR. By providing individuals and cammunities with prompt and accurate information,
the LCR can help to leverage broader public involvement and engagement in ensuring accountability,
consistency in meeting regulatory requirements, and prompt action to mitigate high lead levels or other
risks, both at the system and household level, ‘

Accordingly, the agency expects to propose stronger public transparency elements for the revised LCR.
iteasures under consideration include:

s Requiring drinking water utilities to post alf LCR sampling results and sample invalidation
justifications on their publicly accessible website in a form that protects the privacy of
customers;

« Mandating shorter time frames for providing lead sampling results to consumers;

»  Mandating shorter time frames for providing the public with public health education when high
lead levels are detected in their drinking water system;

« Ephanced requirements for sharing the results of the materials evaluation conducted by
drinking water system, including publicly identifying the location of LSLs within the community
in a way that protects ptivacy of homeowners;

s Enhanced reguirements for states to publicly identify each system within their state that is
currently or has recently experienced an ALE, along with the specific steps the system is
required to fulfill and their progress in implementing these requirements

e Requiring systeins to provide information on the number of lead tap samples collected, number
of samples that exceed the lead action level, information about voluntary sample results and
any recent changes to CCT or water quality parameters that might affect lead levels In their

water; and
s+ Requiring more timely electronic reporting of sampling resuits to primacy agencles and EPA.

Public Education Requirements

A critical element of the LCR is public health education to ensure that the public has easy access to clear
information on Jead and copper risks in drinking water and how to mitigate them. The current LCR
requires public heaith education in response to a lead ALEs. One concern with this approach is that
systems can have up to 10 percent of homes with highly elevated levels of {ead in drinking water
without causing an ALE and triggering the public health education requirements of the rule.

The NDWAC recommends that:
EPA establish an easily accessibie, national clearinghouse of information ahout tead in drinking

water to serve the needs of the public and of public water systems;
»  Require information be sent to all new customers on the potential risks of lead in drinking

»

water;
+ Revise the current CCR language to address LSLs and update the heaith statements;

»  Add requirements for targeted outreach to customers with LSLs; and
« Expand the current requirements for outreach to caregivers/health care provide

populations.

rs of vulnerable

EPA is considering modifications to the rule to strengthen the public education requirements by
requiring ongoing, proactive and targeted public education to effectively communicate drinking water
lead risks, promote tap sampling, and provide actions consumers can take to reduce lead exposures

regardless of ALEs by the system. '
15
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The Agency is also considering requiring water utiities to provide information on lead risks to all new
customers at the time of service connection, expanding the current LCR requirements-for public
outreach to caregivers and healthcare providers for vulnerable populations, and revising the current
requirement for CCRs so that these reports address the status of LSLs in each city.

Customers with LSis are at heightened risk for lead exposures in drinking water. EPA is considering a
number of potential public education requirements In the proposed LCR revisions to heip mitigate these
risks, including:

« Requiring water systems to provide targeted outreach to customers with LSLs and to provide
these customers with Invitations to have their water tested and to participate in a LSLR program,
regardiess of ALEs In the system;

+ Requiring water system to provide public access for LSL inventorles, which would include the
locations of those service lines;

« Requiring that customers be notified of emergency or planned maintenance that may disrupt
LSLs, therefore increasing lead Jevels, and be provided with information on actions that can be
used to mitigate exposure; and

« Requiring a standard operating procedure be prepared and provided to other utilities who may
disturb LSLs for maintenance or capital improvements.

Potential Revised Copper Requirements

Published corrosion literature since 1991 on copper has shown that copper and lead leaching patterns
differ. The current LCR sample site selection criteria targets highest-risk lead sites, and tap samples for
hoth lead and copper are collected at these locations, Some stakeholders have expressed concerns that
elevated levels of copper may be missed using this approach.

The NDWAC Recommends:
+ Instead of basing actlon on the results of routing, in-home copper sampling, actions should be

based on the aggressiveness of the water to copper. Systems can determine If their water is
aggressive to copper by doing WGP monitoring in the distribution system, All PWSs should be
assumed to have water that is aggressive to copper unless they demonstrate that it is not.

» EPA should develop criteria to define water that is not aggressive to copper for the purpose of
establishing whether a system falls into that category {or “bin”) for the purposes of the LCR. EPA
should consider the accuracy and potential variability of pH and atkafinity monitoring as well as
corrosivity to copper In establishing pH and alkalinity ranges. The criteria also should include

consideration of passivation time.
PWSs can choose one of several approaches to demonstrate that their water is not aggressive to

copper.
PWSs with water classified as non-aggressive to copper must continue to demonstrate that the
water is pon-aggressive. PWS’'s can chaose to:
+ Maintain those WQPs that demonstrate it maintains non-aggressive water, of
¢ Conduct copper sampling at vulnerable homes (houses < 2 years old with new copper
plumbing) to dermonstrate that water chemistry Is non-aggressive cooper levels fall

under the AL/MCL).

EPA is considering modifications to the LCR requirements to provide greater attention to the potential
risks associated with elevated levels of copper in drinking water, Options that are being considered
include modifications to the sample site selection criteria to Include sites that are at greatest risk of
producing elevated levels of copper, and developing water quality parameters designed to identify
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systems that have water aggressive to copper. Systems with aggressive water could be required to
install CCT and/or conduct public education for copper, while systems with nonaggressive water could
be required to periodically demonstrate that feaching of copper is not a concern for the water system,

Relationship with Broader Lead Issues
While the LCR revisions are focused on lead in drinking water, EPA recognizes that the ultimate goal is
comprehensive reduction in exposures to lead from all contaminated media, some of which may present

greater risks than drinking water in individual communities or homes.

Lead can be ingested from various sources, including lead paint and house dust contaminated by lead
palnt, as well as soil, drinking water, and food. The effects of lead exposure are generally measured by
blood lead levels. As a result of the muititude of possible exposure pathways, the contribution from
specific pathways {e.g., constmer products, diet, soil, ambient air) to blood lead concentrations can vary

widely for each indlvidual.

Young children, infants, and fetuses are particularly vulnerable to lead because thelr behavior patterns

typically lead to higher exposures, they absorb a greater proportion of the lead they ingest than aduls,
physical and behavioral effects of lead occur at lower exposure Jevels in children than in adults, and the
central nervous system of children undergoes rapid develapment and impacts during this period can

have lifelong effects.

EPA estimates that drinking water can make up 20 percent or more of a total exposure to lead. In some
circumstances, infants who consume mostly mixed formula can receive 40 percent to 60 percent of their
exposure to lead from drinking water. Current water sampling protocols were designed to assess the
adequacy of CCT, not the leve! of human exposure to lead. Important fluctuations in water lead levels
can be missed because of limitations inherent in sampling protocals that EPA uses, making it difficult to

assess household exposure through drinking water.*

pathways of exposure to lead related to ambient air include both inhalation of lead and ingestion of lead
in dust or soil that originated in the ambient air, For example, dietary lead exposure may be air-related if
ambient air lead deposits on plant materials or in water that becomes available for human consumption.

{They may also be water-related if cooking Is undertaken in tap water with high lead levels.)

Dust and soil particles containing lead are typically in the size range that is ingested rather than inhaled.
However, soil can act as a reservoir for deposited lead emissions, and exposure o soll contaminated
with deposited lead can occur through re-suspended particulate matter as well as hand-to-mouth

contact, which Is the main pathway of childhood exposure to lead.

To address these concerns, EPA is comitted to continuing to work with federal, state and local
partners to reduce lead risks in all contaminated media,

+ Brown, Mary Jean and Margelis, Stephen, Division of Emergency and Environmental Health Services, National Center for Environmentat
Health, Centers for Disease Coptrol, “Lead In Drinking Water and Human Bloed Lead Levels inthe United States,” Morbldity ond Mortolity

Weekly Repart, Aupust 10, 2012,
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IV. Conclusion

It is critical that EPA thoughtfully revise the LCR to strengthen the rule to reduce exposure to lead in
drinking water, especially for infants and children and communities bearing a disproportionate risk. It is
also important that LCR revisions improve implementation and enforceability of the rule requirements,
This paper provides examples of regulatory provisions £PA is considering and evaluating in order to
improve public health protection. While EPA has received extensive recommendations from NDWAC
and other stakeholders, the Agency is committed te continue to engage with stakeholders and consider
all viewpoints in revising the LCR. EPA is committed to using the best available science and 1o conducting
robust analyses of regulatory options that have been informed by stakeholder input. The Agency
welcomes input and feedback on the ideas presented in this paper to support development of a Notice
of Proposed Rulemaking of LCR Revisions for publication in the Federal Register and public review and

comment in 2017.
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
WASHINGTON D.C, 20460

‘\\160 5?4?6‘
S 2 OFFICE OF THE ADMIMISTRATOR
i A% i) SCIENGE ADVISORY BOARD
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©
1. o .
A prott”: September 28, 201 1

EPA-SAB-11-015

The Honorable Lisa P. Jackson
Administrator

U.S. Environmental Protection Agency
1200 Pennsylvania Avenue, N.W.
Washington, D.C. 20460

Subject; SAB Evaluation of the Effectiveness of Partial Lead Service Line Replacements

Dear Administrator Jacksoen:

Lead exposure causes adverse health effects including impaired neurodevelopment of children, and
hypertension and cardiovascular disease in adults. EPA’s Office of Water regulates drinking water lead
tevels via the 1991 Lead and Copper Rule (LCR). The LCR ¢stablished an action level for drinking
water lead, above which water systemns must install corrosion control treatment. If the action level is not
met after installing corrosion control treatment, then lead service line replacement (LSLR) is required.
Under the 2000 LCR revisions, water systems must replace only the portion of the lead service line that
it owns. This is termed a partial LSLR (PLSLR), EPA’s Office of Water sought SAB evaluation of
current scientific data to determine whether PLSLR is effective in reducing drinking water lead levels,
EPA identified several studies for the SAB to consider, and the SAB reviewed additional studies for

their evaluation,

The SAB was asked to cvaluate the current scientific data regarding the effectiveness of PLSLR
cenfered around five issues: associations between PLSLR and bload lead levels in children; lead tap
water sampling data before and after PLSLR; comparisons between partial and full LSLR; PLSLR
techniques; and the impact of galvanic corrosion. The SAB Drinking Water Committce was augmented
for this evaluation (hereafler referred to as the "DWC Lead Pane!” or “Panel™).

'The SARB finds that the quantity and quality of the available data are inadequate to fully determine the
cffectiveness of PLSLR in reducing drinking water lead concentrations. The small number of studies
available have major limitations (small number of samples, limited follow-up sampling, lack of
information about the sampling data, limited comparability between studies, etc.) for fully evaluating
PLSLR efficacy, Nevertheless, despite these limitations, the SAB concludes that PLSLRs have not been
shown to reliably reduce drinking water lead levels in the short term, ranging from days to months, and
potentially even longer. Additionally, PLSLR is frequently associated with short-term elevated drinking
water lead levels for some period of time after replacement, suggesting the potential for havm, rather
than benefit during that time period. Available data suggest that the elevated tap water lead levels tend to
then gradually stabilize over time following PLSLR, sometimes at levels below and sometimes at levels
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similar to those observed prior to PLSLR. The SAB response to the EPA’s charge is detailed in the
~ report, The major SAB comments and findings are provided below.

The SAB evaluated a study from the Centers for Disease Control and Prevention (CDC) that
examined associations between childhood blood lead levels {BLLs) and PLSLR. BLLs are
used as bionarkers for lead exposure. The results suggest that there is a potential for harm
(i.e. higher BLLs) resulting from PLSLR, and provide no evidence of a demonstrable benefit
from PLSLR on reductions in childhood BI.Ls in the short term (e.g., within approximately
one year). The available scientific evidence regarding BLLs and PLSLRs, while limited to
this study, does not support the tise of PLSLR as an effective or safe measine to reduce short-
term Pb exposure of those served by lead scrvice lines, The long term {e.g., over a petiod of
years) relationship between PLSLRs and childhood BLLs cannot be determined from this

publication.

The SAB evaluated several studies of tap water lcad levels both before and after PLSLR. The
weight of evidence indicates that PLSLR often causes tap water lead levels to increase
significantly for a peried of days to weeks, or even several months, There are insufficient
data to reliably predict whether the tap water lead level will significantly increase following a
PLSLR in a given home or distribution system, the extent to which it will increase, or how

long the increase will persist,

In studies of full LSLR and PLSLR, the evaluation periods have been too short to fully assess
differential reductions in drinking water lead levels. With this caveat, full LSLR appears
generally effective in reliably achieving long-term reductions in drinking water lead levels,
uniike PLSLR. Both full LSLR and PLSLR generally result in elevated lead levels for a
vatiable period of time afier replacement. The limited evidence available suggests that the
duration and magnitude of the elevations may be greater with PLSLR than full LSLR.

Studies examining PLSLR techniques (c.g., cutting techniques, flushing) did not provide
definitive information on the impact that these techniques could have on lead release. The
studies that examined different cutting techniques are limited by sample size and do not
clearly demonstrate a significant difference between the cuiting methods. Line flushing
appears to provide some benefit, but the time to realize the benefit (fushing for up to several
weeks) precludes any likely practical implementation of this technique. The SAB finds that

the development of a Standard Operating Procedure for PLSLR is prematuie.

Galvanic corrosion associated with PLSLR poses a risk of increased lead levels in tap water
by increasing the corrosion rate and/or increasing the chance that corroded lead will be
mobilized. This risk may pexsist for at least several months and is very difficult to quantify
with currently available data. Insertion of a lead-fice dielectric eliminates galvanic corrosion
at the new pipe junction by breaking the electrical circuit betseen the new and old pipes, but
it has no effect on depositional corrosion. The SAB concludes that insertion of a dielectric
will likely reduce lead levels in tap water, but it cannot confidently estimate the magnilude of
the reductions because the contribution of galvanic corrosion and depositional corrosion to
drinking water lead levels has not been quantified.

In summary, the SAB found the available information is broadly suggestive that PLSLR may pose a risk
to the population, due to the short-term elevations in drinking water lead concentrations. In answering
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the five charge questions, the larger picture which emerged is the lack of data available to fully evaluate
the effectiveness of PLSLR, which limited the SAB’s ability to offer stronger conclusions and

recommendations.
'The SAB appreciates the opportunity to provide EPA with advice and looks forward to the Agency’s

response.

Sincerely,

ASigned/ ASigned/

Dr. Deborah L. Swackhamer Dr. Jeffrey K. Griffiths
Chair

Chair
EPA Science Advisory Board ' . SAB Drinking Water Committee

Enclostres
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NOTICE

This report has been written as paut of the activities of the EPA Science Advisory Beard, a public
advisory Panel providing extramural scientific information and advice to the Administrator and other
officials of the Environmental Protection Agency. The Board is structured to provide balanced, expert
assessment of scientific matters related to problems facing the Agency. This report has not been
reviewed for approval by the Agency and, hence, the contents of this report do not necessarily represent
the views and policies of the Environmental Protection Agency, nor of other agencies in the Executive
Branch of the Federal government, nor daes mention of trade names or commetrcial products constitute a
recommendation for use. Repotts of the EPA Science Advisory Board are posted on the EPA Web site

at: hitp://wwiw.epa.govisab.
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1. EXECUTIVE SUMMARY

This report was prepared by the Science Advisory Board (SAB) Drinking Water Committee Augmented
for the Review of the Effectiveness of Partial Lead Service Line Replacements (hereafter “DWC Lead
Panel” or “Panel™}, in response to a request by EPA's Office of Water to evaluate the current scientific
data {o determine the effectiveness of pattial fead service line replacements (PLSLR) in reducing
drinking water lead (Pb) levels, The charge to the SAB was centered around five issues. They were:
associations between PLSLR and blood lead levels (BLLs) in children; water sampling data at the tap
before and after PLSLR; comparisons between partial and full lead service line replacements (LSLRs);
PLSLR techniques; and the hnpact of galvanic corrosion. The SAB DWC Lead Panel held a public
meeting on Mairch 30-31, 2011, and a follow-up teleconference on May 16, 2011, to deliberate on the
charge. This report was subsequently reviewed and approved by the Charlered SAB on July 19, 2011,
This Executive Summary highlights the SAB’s major findings and conclusions.

The number of studies to examine the ability of PLSLR to reduce lead exposure is small and those
studies have major limitations (small number of samples, limited follow-up sampling, lack of
information about the sampling data, limited comparability between studies, ete.). Overall the SAB finds
thai, based on the current scientific data, PLSLRs have not been shown to reliably reduce drinking water
lead levels in the short term, ranging from days to months, and potentially even longer. Additionally,
PLSLR is frequently associated with short-term elevated drinking water jead levels for some period of
time after replacement, suggesting the potential for harm, rather than benefit during that time period.
Available data suggest that the elevated tap water lead levels tend to then gradually stabilize over time
fotlowing PLSLR, sometimes at levels below and sometimes at levels similar to those observed prior to

PLSLR.

Issue | - Associations Between PLSLR and Blood Lead Levels in Children

The current scientific literature was reviewed, and Brown et al. (2011} is the only study found that
directly examines the relationship between childhood blood lead levels (BLLs) and PLSLRs. BLLs are
used as biomarkets for lead exposure. The results of Brown et al. (2011) provide no evidence of
demonstrable benefits from PLSLR on reductions in childhood BLLs in the short term (e.g., within
approximately one year). In fact, the results provide suggestive evidence of the potential for harm (i.e.,
higher BLLs) related to PLSLR, among children living in households at which a PLSLR was performed.
This finding is scientifically consistent with the observation that drinking water Pb levels often increase

after PLSLR (see Issue 2).

Design limitations in Brown ef al. (201 1) preclude reliance on this single study as the basis for final
conclusions about the refation of BLLs with PLSER. These limitations include the following: a lack of
information on both individual-level potential confounders and potential confounders related to houses
that had PLSLR; not accounting for the timing of PLSLR relative to the measurement of BLLs; not
accounting for the duration of residence in housing; possible ascertainment bias in the detection of
elevated BLLs; potential for measurement error in the assignment of BLLs; low statistical power due to
the limited number of children with elevated BI.Ls in the subanalyses; limited BLL data for formula-fed
infants under one year of age who ate at greatest risk; and limited ability to generalize the findings to
other populations, communities, and water systems. In addition, the fong-term relationship (over a
period of years) between PLSLR and childhood BLLs cannot be determined from Brown et al. (2011).
The SAB has several recommendations to address these limitations, such as a reanalysis of Brown et al,
(2011) using expanded data resources and improved methods as outlined in Appendix B.
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Issue 2 - Water Sampling Data at the Tap Before and After PLSLR

The weight of evidence indicates that PLSLR often causes tap water Pb levels to significantly increase
for a period of days to weeks, or even several months. Available data suggest that tap water Pb levels
tend to gradually stabilize over time following PLSLR, sometimes at levels below or above those
observed prior to PLSLR. There are insufficient data to reliably predict whether the 1ap water Pb level
will significantly increase following a PLSLR in a given home or distribution system, the extent to
which it will increase, or how long the increase will persist,

The magnitude and duration of elevated tap water Pb levels following PLSLR may be influenced by the
extent of disturbance of the lead service line (1.SL), as well as any countermeasures taken to offset such
effects (as discussed under Issue 4); the quantity and characteristics of the deposits in the LSL and

downstream plumbing materials; the chemistry of the local water supply, including treatment to control
corrosion; biological activity; localized corrosion; and other factors. Reasons for the increase in a given

setting are generally not known. ‘

Issue.3 - Comparisons Between Full and Partial Lead Service Line Replacements

Several studies that compared partial and full LSLRs were evaluated, The SAB f{inds that in these
studics, the time periods of evaluation of Pb concentrations following partial and full LSLR have been
inadequate to fully evaluate the effectiveness of reducing drinking water Pb levels, Nevertheless, for the
time periods reported in the studies, the SAB concludes that in water distribution systems optimized for
corrosion control, full LSLRs have been shown to be a generally effective method of reducing drinking
water Pb levels. However, PLSLRs have not been shown to be reliably effective in reducing drinking .
water Pb levels, at feast in the time frames of the teported studies. Both full LSLRs and PLSERs
generally resull in elevated Pb levels for a variable period of time after replacement, bul the limited
evidence available suggests that the duration and magnitude of the elevations may be greater with

PLSLR than full LSLR.

Issue 4 - PLSLR technigues

Several studies were evaluated that examined the impact that PLSLR fechniques can have on Pb release.
These included different cutting techniques, different joining techniques, the effectiveness of flushing,
and public education. The SAB concludes that the stadies do not provide definitive information on the
impact that PLSLR techniques can have on Pb releasc, The studies that examined different cutting
techniques are limited by sample size and do not clearly demonstrate a significant difference between
the cutting methods. One study examined the use of a heat shrink Teflon sleeve as a joining technique,
but the results are inconclusive, and the lechnology is still very new and has not been extensively
evaluated. Line flushing appears to provide some benefit, but the time to realize the benefit (flushing up

1o several weeks) precludes any likely practical implementation of this technique.

Part of the PLSLR technique involves public notification and education. Informing the public about the
risk of Pb exposure is a critical component of a PLSLR program. While the agency has published
guidance (last revised in 2008), it does not specifically address PLSLR. The SAB recommends that EPA
review and update the 2008 guidance in light of PLSLR and mitigation of Pb spikes following PLSLR,
The SAB concludes that public education should complement engineering practices and should not be

relied on as a replacement for engineering practices.
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Given the lack of definitive studies on the effectiveness of different procedures and approaches to
PLSLR, development of standard operating procedures to mitigate the impacts on tap water Pb levels
from PLSLR is premature.

Issue 5 - Galvanic Corrosion

Several studies have been conducted to identify and quantify the significance of galvanic corrosion
when PLSLRs are implemented. The conclusions that have been drawn from the studies vary widely, in
part because of the disparate procedures and meirics that have been used to assess the corrosion process,
and in part because the process itsclf is complex and might proceed at vastly different rates in different
systems. Despite some divergence of opinion as to the severity of the problem posed by gatvanic
cottosion, there seems to be widespread agreement that the electrical potentials and currents change
when Pb and copper are brought into electrical contact, and that the region over which (hese changes are
substantial is confined fo a few inches on either side of the contact point.

The available cvidence strongly supports the contention that galvanic corrosion increases the corrosion
rat¢ of the Pb pipe near the point of imetal/metal contact shortly after the contact is made. It also suppotts
the contention that galvanic corrosion can be significant for periods of at least several months thereafter.
The time frame and magnitude of this increase ave uncertain and probably differ among different
systems, depending on the water quality and other local conditions. The SAB is not aware of evidence
suggesting ihat Pb that is oxidized galvanically is more or less likely to be mobilized than Pb that is
oxidized by other mechanisms. The SAB therefore concludes that galvanic corrosion associated with
PLSLR does pose a risk of increased Pb levels in tap water, and that this risk might persist for periods of
at least several months, but that the risk is unlikely to be uniform on either a temporal or spatial basis
and is therefore very difficult to quantify given current information and the heterogeneity of water

systems and conditions in the United States.

Insertion of a dielectric breaks the electrical connection between the new and old pipes, and thereby
eliminates galvanic corrosion at the copper and Pb pipe junction, but it has no effect on depositional
corrosion or the galvanic corrosion that can subsequently ensue at the site of depositional corrosion,
Recause the relative magnitudes of galvanic cotrosion at the pipe juncture and depositional cortosion
have not been quantified, it is not possible to state with confidence how much gajvanic corrosion will be
reduced by insertion of a dielectric. However, there is no question that some reduction will be achieved,
The SAB concludes that insertion of a lead-free dielectric is likely fo have beneficial effects on Pb
concentrations in tap water, albeit of uncertain magnitude, but the SAB did not evaluate other factors or
consequences associated with this practice. Given the relatively low direct cost of inserting sucha
device, the SAB has concluded that doing so would be appropriate in situations where the decision fo
implement a PLSLR has been made, provided that other issues (e.g., electrical grounding requirements,

durability, and pipe-thawing practices) are adequately addressed.
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2. INTRODUCTION

[Human cxposurc to lead (Pb) has been shown to cause adverse health effects on the neurodevelopment
of children, including deficits in 1Q and altered behavior, as well as hypertension and cardiovascular
disease in adults. Lead in water is an established source of Pb exposure to the general population,
including both adults and children. Tt has been estimated that 20% of children’s overatl Pb intake in the
United States comes from Pb in drinking water (Lanphear et al., 2002). This value may vary widely
depending on the source and volume of water consumed. Water may represent a much greater
proportion of Pb intake for infants fed with formula reconstituted with tap waler than for other children
(Shannon and Graef, 1989). Indeed, high water Pb levels can be a singular cause of Pb poisoning in

infancy (Shannon and Graef, 1989).

A key source of Pb in drinking water is Pb that has been leached from materials present in water

distribution systems, including Pb in service lines and household fixtures. There are a number of factors

~ associated with Pb leaching into water, including water quality, the types of chemicals used in water
disinfection, water temperature, and pH, The Pb content of solder, fixture constituents, scale deposits,

and the service lines themselves are also important factors.

EPA’s Office of Water (OW) regulates drinking water Pb levels through the 1991 Lead and Copper Rule
(LCR) by establishing a treatment technique to minimize Pb levels in tap water. The LCR established an
action level (AL) for Pb in drinking water, above which, water systems are required to install corrosion
control treatment, It should be noted that the AL is not a health-based level and that EPA’s health-based
maximum contaminant level goal (MCLG) for lead is zero. If the AL is still not met after installing
corrosion control treatment, LSLR is required. Under the 2000 LCR revisions, a waler system is
required 1o teplace only the portion of the lead service line (LSL) that it owns (a water system is also
required to offer replacement of the lead seryice that they do not own, at cost, to the owner).
Replacement of only a portion of the LSL is referred to as a partial lead service line replacement

(PLSLR).

EPA’s OW requested that the Science Advisory Board (SAB) evaluate the current scientific data to
determine the effectiveness of PLSLR in reducing drinking water Pb levels. In response to this request,
the SAB Drinking Water Committee (DWC) was augmented with additional experts, hereafier referred

to as the “DWC Lead Panel” or “Pancl”,

EPA’s charge to the SAB, presented in Appendix A, is centered around five issues: associations between
PLSLR and blood lead levels (BLLs) in children, tap water sampling data before and after PLSLR,
comparisons between full and partial LSLRs, PLSLR techniques, and the impact of galvanic corrosion.
EPA identified several studies pertaining to each of the issucs for (he SAB to consider in their evaluation,
but the SAB was also encouraged to identify and use any additional studies for their evaluation. The

SAB DWC Lead Panel held a public meeting on March 30-31, 201} and a follow-up teleconference on
May 16, 2011 to deliberate on the charge, The Chartered SAB approved the report on July 19,2011, The

response to the charge is detailed in this report.
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3. RESPONSE TO EPA CHARGE

Overall Charge

LPA is seeking SAB evaluation of current scientific data to determine whether partial lead service line
replacements are effective in reducing lead drinking water levels. EPA has identified several studies for
the SAB to consider for the evaluation. The SAB may also consider other relevant studies for the

evaluation,

3.1. Issuel - Studies Examining Assaciations Between Elevated Blood Lead Levels and Partial
Lead Service Line Replacements (PLSLR)

A recently published study by the Centers for Disease Control (Brown et al. 2011) examined an
association between children’s blood lead level, lead service lines, and water disinfection in Washington,
DC using data from 1998 to 2006. How does this siudy inform the avatlable information on the
effectiveness of partial lead service line replacement in veducing drinking water exposure fo lead?

Summuary and Conclusions from Brown et al. 201D

The SAB did not identify any other peer reviewed literature in addition to Brown et al. (2011) that
explicitly addresscs the relationship between BLLs and PLSLRs.

Brown et al. (201 1) used administrative data from the Washington, D.C. Childhood Lead Poisoning
Prevention Program (CLPPP) to characterize BLLs among children less than 6 years of age between
1998 and 2006. Data obtained from the Washington, D.C. Water and Sewer Authority (WASA) were
then used to characterize the water delivery system applicable to the child's listed address. Specifically,
it was noted whether the address was served by an LSL, had a PLSLR performexd, or had a non-Pb pipe
delivery system prior to the BLL measurement. By matching CLPPP and WASA address data, the
relationship between childhood BLLs and household water characteristics was assessed for 63,854
children. The study found that children with higher BLLs were more likely to have an LSL; this
relationship was stronger during the time period of November 2000 through June 2004 when chloramine
was being used as the water disinfectant (Brown et al,, 2011, Table 2). Key to Issue 1, was the finding
that, in a subset of 3,651 children with BLLs measured between 2004 to 2006, residing in a household
which had a PLSLR performed, as compared to a household with an LSL not replaced, resulted in an
odds ratio of 1.1 {95% CL: 0.8, 1.3, p=0.67") of having a BLL between 5-9 pg/dL and an odds ratio of
1.4 (95% CI: 0.9, 2.1, p=0.18") of having a BLL 210 pg/dL compared to having a BLL < 5 pg/dL
(Brown et al., 2011, right half of Table 3). The mean time between PLSLR and BLL measurement was

approximately 10-11 months.

Thus, Brown et al, (2011) provides no evidence of a benefit to PLSLR as measured by childhood BLLs,
compared to having an LSL not replaced, in the short term (e.g., within approximately one year). In fact,
the study’s resuits provide suggestive evidence of the potential for harm (i.e., greater Pb exposure as
evidenced by higher BLLs) related to PLSLR. This finding is consistent with the observation that
drinking water Pb levels often increase after PLSLR (see Issue 2).

! p-values were not reported in Brown et al., 2011 but were caleulated from the frequency dita presented in the right half of
Table 3 using a two-sided Fisher’s exact test.
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Limitations and Caveats fo the Interpretation of Brown et al, (201 1)

There are a munber of design limitations in Brown et al. (2011) that preclude reliance on this single
study as the basis for final conclusions about the relationship between BLLs and PLSLRs. These include

the following:

L.

Perhaps the most important is that the administrative databases used did not include
information on individual-level polential confounders, a cominon limitation of administrative
data. For example, it is not known how children living in homes where s PLSLR was
performed compared to those Jiving in homes with an intact LSL with regard to potential
confounding variables such as socioeconomic status, ethnicity, tap water Pb levels and
consumption, alternative drinking water sources, point-of-use water treatment, Pb content of
houschold plumbing fixtures, or Pb paint hazards. The study used age of housing as a proxy
for confounding by Pb paint hazards. However, age of housing was only available fora
subset of the children and was not used in the analyses to assess the relationship between
BLLs and PLSLRs, Not accounting for such confounders could have biased the findings. For
example, if households living in home where a PLSLR was performed filtered their drinking

_water in response to the PLSLR, the observed relationship between BLLs and PLSLRs would

nndetestitnate the true risk to BLLs. This factor may have been particularly important in
Washington, D.C. during the time period of 2004 to 2006, when potential risks associated
with Pb in drinking water were widely publicized in the media.

There was a lack of information regarding potential confounding factors associated with a
household having a2 PLSLR vs. an intact LSL. For example, it is not known whether PLSLR
may have been preferentially conducted in households with the historically highest levels of
waler Pb. If so, it is possible that some children at residences where PLSLRs were petformed
may have sustained higher chronic Pb exposure prior to the replaceinent, and this in turn may
have influenced the comparison of BLLs between households with PLSLRs and households

with intact LSLs,

The study neither accounted fot the timing of PLSLR relative to measurement of BLLs nor
the duration of residence in housing with an LSL, though the timing between PLSLR and
BLL measures was available in the study’s administeative data, In the latter case, the authors
reported that BLLs were measuted, on average, 10-11 months after a PLSLR, a Jag which
may have attenuated any associations. Lack of accounting for such factors could result in
exposure misclassification. Such misclassification, if non-differential, would attenuate
associations, If the misclassification was differential, it would bias findings, with the
direction of bias dependent upon how stch factors were distributed between children living
in homes where a PLSLR was performed compared to those living in homes with an intact
LSL.

‘There was possible ascertainment bias in the detection of elevated BLLs. For example, the
implementation of a PLSLR at & household may have increased parental awareness regarding
the hazards of childhood Pb exposwre, and may have motivated a higher rate of BLL
soreening in children already subject {o other risk factors for elevated BLLs.

There was potential for measurement error in assignment of BLLs. Although many children
had move than one BLL measurement, analyses were restricted to one BLL value per child by
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using the lowest available finger stick (capillary bload) or the higheﬂ available venous value
for a given child, an approach that may not fully capture a given chiid’s BLL.

6. 'The PLSLR sub-analyses were based on a modest number of children with elevated BLLs,
Specifically, among children who lived in housing with a PLSLR, 598 had BLLs < 5 pg/dL,
105 had BLLs = 5-9 pg/dL, but only 27 had BLLs 2 10 pg/dL. In addition, due to the very
unequal distribution of subjects in the twa water service line groups (PLSLR vs. intact LSL),
and the use of categorical BLL outcome logistic analysis with low a posteriori probability of
BLLs exceeding 10 pg/dL, the power of the analysis to detect a difference in the BLLs in the
two water service line groups was low. A post-hoc power analysis shows that with an alpha
probability criterion of 0.03, there was only 25% power in the study to detect a significant
odds ratio of 1,36 (calculated from the frequency data in the right hand side of Table 3 in

Brown et al., 2011).

7. A significant limitation from the perspective of public health protection is that the CLPPP
data had relatively little (13%) BLL data for infants less than one year of age, the group most
likely to be affected by water Pb Jevels via consumption of baby formula reconstituted with

tap water,

8. Finally, given substantial local variability in water systems, the ability to geneialize the
Brown el al. (2011) findings to other populations, communities, and water systems may be

limited.

Recommendations for Future Research

Some of the above limitations could be addressed by additional studies. For example, replicating Brown
el al. (2011) in other communities could be of value regarding the ability to generalize the findings.
Long term prospective studies assessing repeated BLLs — including child and early infant levels as well
as data on drinking water Pb levels and consumption patterns — before and after PLSLR could provide
valable information regarding the relationship between BLLs and PLSLRs over time. However, the
most cost-effective and expeditious way of addressing the need for robust data relevant to Issue 1 would
likely be a reanalysis of Brown et al, (2011) using expanded data resources and improved methods, For
example, cven given the limitations of the data described above, a reanalysis of the original BLLs using
a tobit regression for censored outcomes would increase the power to detect significant increases in
BLLs associated with PLSLRs, should they exist, In addition, fuily utilizing available data (e.g., age of
housing, time between PLSLR and BLL testing, multiple BLL measurements) would improve a
reanalysis of the data. A subset of the data used in Brown ctal. (2011) was reviewed as part of this
response to Issue 1 and recommendations for further EPA analyses of these data were made as described

in detail by Panel member, Dr. Stephen Rothenberg (sce Appendix B).

Public Health Considerations

The short-term and long-term consequences of PLSLR on BLLs may differ. For example, children’s
BLLs may increase substantialiy in the first few months following a PLSLR due o short term elevations
in drinking water Pb cancentration, a possibility not specifically investigated by Brown et al. (Z011).
However, short-term elevations in BLLs, particulacly in children for whom Pb is a well-established and
potent neurodevelopmental toxicant, can have long-term adverse health impacts.
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To demonstrate the role of water Pb elevations on childhood B1.Ls, the SAB used EPA’s Integrated
Exposure Uptake and Biokinetic Model (JEUBK } (USEPA, 2009) to estimate BLLs for infanis (ages 0-
12 months) resulting from a moderate range of water Pb concentrations (Table 1), The IEUBK model
has been extensively reviewed, tested, and validated and is used throughout EPA to predict childhood
BLLs from lead exposure. These BLL predictions are based on a simplifying assumption that all of the
infant’s Pb exposure is from drinking water, consumed directly as a beverage and indirectly in the
preparation of food and beverages (including infant formula). In addition, the calculations include the
following inpuls: first, that typically a formula-fed infant consumes approximately 500 mi of water/day
but may conswune up to § 500 ml of water/day (USEPA, 2008), and, second, that the bioavailability of
ingested water Pb is approximately 50% in infants (ATSDR, 1995), For example, with water Pb levels
varying from 10-30 pg/L. and intake between 0.5 and 1.5 liters/day, the predicted geometric mean infant
BLLs resulting from water intake alone range from 1.2 to 8.2 pg/dL (Table 1), a range associated with
demonstrable adverse impacts on neurodevelopment (Bellinger 2008; Lanphear et al., 2005). This model
predicts that 34% of infants consuming 1.5 liters/day of tap water with a Pb concentration of 30 pg/L

will have BLLs in excess of 10 pg/dL (Table 1).
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Table 1: Predicted Infant Blood Lead Levels by Tap Water Lead Concentrations and Water
Intake for Formula-fed Infants

Predicted geometric mean blood lead (Pb) (ng/dL): 0-12 months’
Water Consumption (L/day)

0.500 ‘ 1.500
water Pb Blood Pb % % above B’;{? d % % above
(ug/L) (pg/dL) above 5 10 (ug/dL) above 5 10
HE Jevels peg/dl  pg/dL iievels pe/dl ppfdl
10 1.2 0.0 0.0 33 18.7 0.9
15 1.7 1.2 0.0 477 44,7 5.4
20 2.3 4.7 0.1 6.0 64.8 13.7
30 3.3 18.7 0.9 8.2 85.6 34.1

"Predictions from EPA’s Integrated Exposure Uptake Biokinetic (IEUBK}
model (USEPA, 2009) with absorption fraction (bioavailability) = 50% and
input parameters for all other sources of Pb set to zevo,

Sununary and Conclusions

The task for Issue 1 was to assess the evidence in the available medical literature, including the study by
Brown et al. (2011), regarding the effectiveness of PLSLR in reducing drinking water exposure to Pb.
There is well-docuinented and substantial population morbidity associated with even low-level Pb
exposure in humans, especially for hypertension and related cardiovascular disease risk in adults, and
neurodevelopment in children (Menke ct al., 2006; Bellinger 2008; Lanphear et al,, 2005). The
relationship between Pb exposure and BLL is well established. Thus, the effectiveness of a technology
or process, such as PLSLR, to reduce or eliminate Pb expaosure should be possible to gauge by
examining BLL, a biological marker of Pb exposure, when other Pb exposures are hekd constant or are

accounted for,

The results of Brown et al, (2011) provide no evidence of an effective drinking water Pb reduetion via
PLSLR in the shott terim (e.g., within approximately one year). Specifically, there was no demonstrable
benefit as evidenced by a reduction in childhood BLL from having had a PLSLR compared to having an
intact LSL. In fact, the study results provide suggestive evidence of the potential for harm (i.e. higher
BLLs) from PLSLRs. In summary, the available scientific evidence regarding BLLs and PLSLRs, atbeit
limited, does not support use of PLSLR as an ¢ffective or safe measure to reduce shost term Pb exposure
of those served by LSLs. However, the long-term {(e.g., over a period of years) relationship between
PLSLRs and childhood BLLs cannot be determined from Brown et al. (201 1).

32.  Issue 2 — Studies Evaluating PLSLR with Tap Sampling Before and After Replacement

There are a number of studies that evaluated partial lead service line replacement with lap sampling
conducled both before and afler the replacement (Brition et al., 1981; Gittelman et al., 1992; Muyhvyk
et al., 2009; Sandvig et al., 2008; Swerifeger et al., 2006; USEPA 1991a; USEFPA 1991b; Weston et al.,
1990). These studies use a variety of sampling protocols and the tinung of sampling after replacement
differed between studies. Whal conclusions can be draven from these studies regarding the effectiveness
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of partial lead service line replacement in light of the different sampling protocols and different timing
of sampling? Please comment on the changes in lead concentrations in drinking water after partial lead
service line replacemenis and the duration of those changes.

The weight of evidence (summarized in Appendix C) clearly indicates that PLSLRs often cause tap
water Pb levels to increase significantly for a period of days to weeks, or even several maonths, Afier this
period the water Pb levels stabilize, sometimes at levels below and sometimes at similar levels as those
observed prior to PLSLR. It appears that the latter tends to be the case svhen the tap water Pb levels are
initially close to or below the AL, In some cases, variations in tap water Pb Jevels have been observed
many months after a PLSLR, but the SAB found no evidence that such variations were caused by
PSLSRs; and it is reasonable to assume they are attributable to other factors. Long-term data are sparse,
so it is not possible to reliably predict whether the tap water Pb level will significantly increase
following a PLSLR in a given home or distribution system, the extent to which it will increase, or how
long the increase will persist. It is nonetheless clear that tap water Pb levels of significant concern may
persist until the remaining portion of the LSL and any Pb-contaminated piping within the home are
replaced. Furthermore, the Pb concentrations to which consumers of unfiltered tap water are actually
exposed to following PLSLR may be significantly higher or fower than the concentrations found using
the sampling protocols specified in the LCR or other common sampling protocols that can potentially

undersample or oversample particulate Pb (see Appendix D).

The magnitude and duration of elevated tap water Pb levels following PLSLR may be influenced by the
extent of disturbance of the LSL, as well as any countermeasures taken to offset such effects (as
discussed under Issue 4); the quantity and characteristics of the deposits in the LSL and downstream
plumbing materials; the chemistry of the local water supply, including treatment to control corrosion;
biological activity; localized corrosion; and other factors. Unfortunately, studies documenting elevated
tap water Pb levels following PLSLR have generally not studied the mechanistns involved, so the teason
for the increase in a given setting is generally not known, Some investigators have speculated that
particulate Pb is released into the water when Pb-contaminated encrustations are physically or
hydraulically disturbed. There is a snbstantial amount of evidence that such disturbances can and do
oceur and that they result in release of particulate Pb (¢.g., HDR, 2009; Deshommes et al,, 2010;
McFadden et al., 201 1). Some investigators speculate that gatvanic corresion (a process in which an
electrical conhection between different metals can accelerate the corrosion of the less noble metal) may
accur when the new line is connected and that Pb levels decline as the new material is gradually
passivated; this possibility is discussed further in the response to Issue 5.

A critical consideration in evaluating the effectiveness of PLSLR is the extent to which it actually
reduces human exposure to Pb. In promulgating the LCR in 1991, EPA assumed that “partial removal of
a lead service line will reduce...exposure, . .because there will be a smaller volume of water in contact
with the fead service line” (USEPA, 1991a). EPA noted that this assumption was consistent with the
results of a study of 2000 homes in the UK and with mass transfer modeling. PLSLR obviously
eliminates a portion of the potential for exposure, since the Pb removed from the systen is no longer
available as a source of exposure; and in certain situations PLSLR would be expected to significantly
reduce actual long-term exposure to Pb. For example, this could be the case where most of the Pb in tap
water is dissolved, the LSL is the predominant and proximate source of Pb, and a significant fraction of
the water actually consumed first sits in the utility-owned portion of the line long enough for the Pb

concentration o significantly increase,

However, the weight of evidence is that PLSLR often causes short-term increases in tap water Pb levels
and is unlikely to reduce actual exposure in proportion to the fraction of the LSL removed, In many
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situations, PLSLR is likely to result in little or no reduction in actual exposure, ¢.g., where the proximate
source of most of the Pb actually consumed is household plumbing materials (Pb-bearing faucets,
fittings, and soldered joints) or Pb-contaminated enctustations in the customer-owned portions of the
syslem, especially those capable of releasing Pb-bearing particles into the water. The lollowing
paragraphs elaborate on several of these points.

If Pb in drinking water were associated only with LSLs and faucet fixtures, and if consumers flushed
the faucet before taking a drink of water, it might be rcasonable to assume that polential Pb exposure
would be reduced roughly in proportion to the fiaction of the LSL removed, with actual expostire
depending on use patterns and other factors, However, Pb can accumulate in interior plumbing
downstrean from an L.SL, especially in galvanized pipes (Sandvig et al,, 2008; HDR, 2009; and
McFadden et al., 2011). This phenomenon, refetred to as “seeding” by some investigators (e.g., Sandvig
et al., 2008), occurs when dissolved and particulate Pb ave released from an LSL and captured
downstream by various mechanisms, These mechanisms include: adsorption of dissolved Pb onto scale
deposits and corrosion products; incorporation of dissolved Pb into scales by precipitation and co-
precipitation; and deposition of Pb-bearing particies onto swrfaces, especially the very irregular and
rathet porous surfaces typically associated with iron rust (which develops in galvanized pipe after the
protective zinc layer dissolves away). Thus, the entire plumbing system, not just the LSL, may be a
significant source of Pb; and Pb-contaminated encrustations may contain enotigh Pb to pose 4 significant
health hazard for many years after the LSL has been partially or fully replaced.

Since 1991, a number of studies have documented the importance of patticulate Pb in tap water (e.g.,
MecNeill and Edwards, 2004; Triantafyllidou and Edwards, 2007; HDR, 2009; Deshorumes ¢t al., 201 3).
It is now widely recognized that a large fraction of the Pb in a given water sample may be present in
particulate form, and that particulate Pb can be sporadically released into the water from LSLs or from
Pb-contaminated household plumbing downstream from an LSL. Such releases can result from sudden
increases in flow rate (such as those caused by fully opening a tap), variations in water quality, seasonal
changes in temperature, bacterial growths, and other physical or hydraulic disturbances to the system
such as PLSLR and “water hammer” (the banging of a pipe caused by a sudden increase or decrease in

flow rate).

Although the concentration of dissolved Pb (including soluble complexes) in tap water can exceed the
AL, Pb is relatively insoluble in tap water. Dissolved Pb concentrations exceeding 100 ug/L are
generally not expected to be found in systems with optimized corrosion ¢ontrol. Particulate Pb
concentrations, however, can be much greater. For example, McNeill and Edwards (2004) found 508
g/l of particulate Pb in a first-draw sample coilected by a surveyed water utility, and they found over
2,000 pg/L of Pb (mostly particulate) in two samples collected during a pipe loop study. HDR (2009)
reported finding 2,172 pg/L. of Pb in a sample influcnced by “water hammer,” but the dissolved Pb
concentration was below the AL. Britton and Richards (1980) reported a Pb concentration of over4
mg/L in a first draw sample collected one week after a PLSLR, and most of the Pb in this sample was
presumably particulate given the solubility of Pb in tap water, The potential for the tap water Pb
concentration to be this high, in even a single sample, in a household served or previously served by an
1.SL, merits careful consideration in future exposure assessments. The bioavailability of Pb is expected
to vary with particle size and composition, and this also merits further evaluation.

Even in cases where particulate Pb does not pose a problem, PLSLRs may result in little or no benefit if
much of the water consumed is initially stagnant for an extended period of time in the customer-owned
portion of the LSL, in Pb-contaminated houschold piping, or in Pb-bearing fixtures, Consumers who fail

it
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to flush their lines before drawing a glass of water may be exposed to refatively high concentrations of
dissolved Pb, Those who flush their lines using a change in water temperature as an indication that the
water is coming from the main may be exposed to high Pb levels if the customer-owned portion of the
LSL js significantly colder than room temperature.

An important consideration in evaluating the effectiveness of PLSLR is the extent to which the short-
term increases in exposure following PLSLR are offset by the fong-term reductions in exposure
anticipated following PLSLR. EPA implemented the current LSL replacement program based on the
premise that “lead is primarly of convern because of ... chronic health effects, rather than acute toxicity”
and the long-term benefits of PLSLR outweigh the adverse effects of short-term increases in tap water

Pb levels (USEPA, 1991a). The SAB concludes this premise should be thoroughly re-evaluated, based

on current information, for the following reasons:

1. The health risks associated with even relatively short-term exposures could be substantial
depending on the magnitude and duration of elevated Pb levels, water intake, and individual

susceptibility.

2. Fap water Pb levels observed following PLSLR are often high enough to be of concern from
a human health standpoint, and they may remain elevated for longer periods of time than
previously thought and stabilize at levels higher than anticipated.

3. Recent data published after 1991 demonstrate that young children are vulnerable to Pb at
exposure levels lower than were previously recognized.

A
4. The tap water Pb levels to which consumers are actually exposed following PLSLR may be

higher than those detenmined using cutrent sampling protocols, which tend to undersample
particulate Pb (Appendix D}, and consumers can be exposed to Pb not only by drinking Pb-
contaminated tap water but also by ingesting food cooked with tap water or beverages or

infant formula prepared using tap water.

5. Sporadic release of particulate Pb into tap water from Pb-contaminated interior plumbing
materials can result in extremely high tap water Pb levels, reducing the anticipated

effectiveness of PLSLR.

If the health risks associated with shott-term increases in tap water Pb levels following PLSLR are
significant, it may be possible to achieve significant risk reduction by modifying the LSLR requirements
in the LCR. Options for reducing exposure include using point-of-use treatment capable of removing
both dissolved and particulate Pb, public education, full LSLR, and replacement of any phumbing
materials encrusted with Pb-bearing deposits. As discussed in the response to Issue 3, full LSLRs are
generally more effective than PLSLRs in reducing tap water Pb levels, but full LSLRs can also result in
short-term increases in tap water Pb levels that merit further evaluation and perbaps improved mitigation
measures. Full LSLRs ave currently recommended, but few home owners choose this option dug to its
cost. Options for increasing participation in full LSLR programs include public education as well as
economie inducements such as subsidies, foan programs, and mandatory notification of prospective

home buyers that the home contains a LSL.,

Several public commenters, as well as several Panel members, noted that most PLSLRs are done by
utilities for reasons other than compliance with the LCR. Some utilities voluntarily replace more LSLs
12
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than required under the LCR; but most replacements are done in the normal course of wtility operations
such as repairing leaks and replacing mains, sometimes in emergency situations, In most cases, such
replacements are partial because the majorily of home owners choose not to replace the privately owned
portion of the line. The SAB’s consensus is that these voluntary PLSLRSs pose short-term exposure risks
(and potential fong-term health risks) similar to those associated with mandatory PLSLRs, since they are
expected to result in similar short-term increases in tap water Pb levels; and they may pose even grealer
exposure risks if the risks are not as well managed, e.g., by notifying consuners, flushing the lines, etc.
Most voluntary replacements involve LSLs that either must be disawbed (e.g., to permit installation of
new majn) or that are disturbed before being recognized as LSLs, so disturbance of the lines and the
resulting short-term increases in {ap water Pb levels are unavoidable. Thus, voluntary PLSERs may
represent an opporiunity for significant risk reduction if properly managed. Options for risk reduction
include public education, encouraging full replacements, recommending point-of-use treatment while Pb
levels remain elevated, using bottled water, and recommending or tequiring certain management
practices such as line flushing. Some utilities already employ some of these practices.

Accurate assessment of the effectiveness of PLSLR in reducing exposure to Pb depends, in part, on the
accurate determination of tap water Pb concentrations, which in turn, depends on collection of
representative samples. The sampling protocols specified in the LCR were designed to determine Pb
only in: (1) first-draw samples of standing water (to assess the effectiveness of optimized COLTosion
control and the potential for exposure to Pb in the first glass of drinking water drawn without flushing
the tap); and (2) water left standing in the customer-owned pottion of LSL. These and other common
sampling methods may fail to produce samples containing representative concenirations of particuiate
Pb (Appendix D). Therefore, results obtained using these methods may result in significant
underestimation of exposure to Pb in tap water or overestimation when using methods designed to
dislodge particulate Pb. There appears to be no simple solution to this problem, but the limitations of
current sampling protocols should be carefully considered in future revisions to the LCR, in evaluating
studies of Pb in tap water, and in assessing the potential impacts of tap water Pb levels on human health.

Summary

The weight of evidence indicates that PLSLR often causes tap water Pb levels to significantly increase
for a period of days to weeks, or even several months. Available data suggest that tap water Pb levels
tend to gradually stabilize over time following PLSLR, sometimes at levels below those observed prior
to PLSLR, and sometimes at levels similar to those observed prior to PLSLR. There are insufficient data
to reliably predict whether the tap water Pb level will significantly increase following a PLSLR ina
given home or distribution system, the extent to which it will increase, or how long the increase will

persist.

3.3. Issue 3~ Studies Comparing PLSLR with Full Lead Service Line Replacements

There are a nwnber of studies that compared partial lead service line replacements with full lead
service line replacements (HDR Engineering, 2009; Sandvig et al., 2008; Swertfeger et al., 2006). Whal
conclusions can be drawn from these studies regarding the relative effectiveness of partial lead seivice
line replacement versus fill lead service fine replacement in reducing drinking water lead levels in both

the short-term and long-term?
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The studies cited in the charge that provided direct or indivect comparisons between partial and fuil
LSLRs were reviewed. HDR Engineering (2009) compared Pb concentrations after partial or full LSLR
in households with galvanized premise plumbing, Pb concentrations in tap water were not substantially
lower in the homes with full LSLRs. The LSLs were believed to have ‘sceded’ the galvanized premise
plumbing with Pb prior to the LSLR, and the Pb released from the ‘seeded’ premise plumbing was
believed to account for much of the load observed in tap water after the (partial or full) replacement of

the service line.

In Sandvig et al. (2008), corrosion conirol was identified as the most effective method, and a necessary
first step, to achieve LCR compliance. The report tecognized, however, that LSLR was inevitable on a
site-by-site basis when routine maintenance required replacement of parts of the distribution system. For
homes with LSLs, those lines were found to contribute 50 to 75% of the I'b mass in housechold tap water,
premise plumbing was found to contribute an additional 20 to 35% of the Pb mass (likely from ‘seeding’
from LSLs), and faucets were found to contribute 1 to 3% of the Pb mass, PLSLR did not reduce Ph
levels in the first liter collected during sampling, and resulted in only minimal improvement in fofal
mass measured in household tap water over the entive duration of sampling. Full LSLR reduced the total
mass of Pb measured in tap water during sequential sampling as well as in the first liter collected. It was
also found that the effectiveness of full LSLR relative to PLSLR in reducing {ap water Pb levels is
highly site specific. Both partial and full LSLR generally result in elevated Pb concentrations for site-

specific durations after replacement.

In the study performed by Swertfeger et al. (2006), 21 houses were sampled: (a) five houses with a full
LSLR; (b) five houses with a PLSLR; (¢) six houses with a PLSLR with Teflon® shrink wrap tubing
around the cut section at the property line; and (d) five control sites where no work was performed on
the LSL. Corrosion control measures were implemented in the distribution system at roughiy the same
time as partial and full LSLR, confounding any comparison of Pb levels in the tap water immediately
after the LSLR. However, comparing Pb levels in tap water one year after replacement are deemed
credible as a basis for comparing the effectiveness of partial versus full LSLR. Af that time, all five
households with a full LSLR, but only three of the five homes with a PLSLR, had Pb fevels less than 5
1g/L; the other two households with a PLSLR had Pb levels close to the LCR AL of 15 pg/L.

The studies by Britton et al. (1981), Gittelman et al. (1992), Muylwyk et al. (2009), USEPA (1991a,
1991b), and Weston et al. (1990} were also considered. The study by Wujek (2004) was not considered
relevant to this issue because the disinfectant was changed from chioramine to free chiorine between the
pre- and post-PLSLR sampling, making it impossible to draw any valid, causal relationship between the
line replacement and Pb concentrations measured in the tap water. In all the studies conducted to date
(with the exception of the one-year sample followup in the 2006 Swertfeger et al. study), the time period
of evaluation of Ph concenirations following partial and full LSLRs has been inadequate to fully
evaluate their relative long-term effectiveness. Nevertheless, based on review of the above mentioned
studies, the SAB concludes (Pb levels are in reference to total Pb, inclusive of both dissolved and

particulate Pb):

In water distribution systems optimized for corvosion control, full LSLR has been shown to
be a generally effective method in achieving long-term reductions in drinking water Pb levels.
However, full LSLR often results in ¢levated and inconsistent Pb levels (frequently above the
LCR AL) for a variable period of time after replacement,

L
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* PLSLR has not been shown to be reliably effective in reducing drinking water Pb levels, at
least in the time frames of the reported studies. Pb fevels are typically elevated for a variable
period of time after replacement, as is the case for full LSLR. The limited evidence available
suggests that the duration and magnitude of the elevations may be greater with PLSLR than

fuli LSLR. :

¢ Following full LSLR, in households with non-leaded household plumbing, clevated Pb levels
in drinking water largely originate from release of Pb that has been deposited onto non-Pb
premise plumbing, The problem is apparently inore acute in houscholds with galvanized

plumbing.

s Management of Pb consumption by residents following partial or full LSLR would benefit
from more aggressive oceupant education. In the judgment of theSAB, occupant education
has been inadequate and has thercfore nof been nearly as protective of the public health as is
possible, Occupant education should reflect (in layman’s terms) the knowledge gained from
the studies cited in this report about the lengthy period of elevated Pb levels in both first-
flush and profile samples of tap water. Specific suggestions could be given about flushing the

lines and monitoring Pb levels over a period of months,

The contribution of Pb mass measured in household tap water during profile sampling is
greatest from the LSLs, followed by premise piping, and then faucets. The contribution from
water meters is negligible. For this reason, the strategy for reducing drinking water Pb levels
should be done in that same order, that is, (1) full LSLR; (2) removal of Pb precipitate and
Pb-contaminated deposits in premise plumbing; (3) replacement of Pb-bearing faucets.
Removal of Pb from premise plumbing after full LSLR may involve, but is not limited to,
aggressive flushing strategies; in cases in which the deposits are heavily encrusted with Pb,

simple water flushing might be inadequate.

Summary

Several studies that compared partial and full LSLRs were evaluated. The SAB finds that in these
studies, the time periods of evaluation of Pb concentrations following partial and full LSLR have been
inadequate to fully evaluate the effectiveness of reducing drinking water Pb levels. Nevertheless, for the
time periods reporied in the studies, the SAB concludes that in water distribution systems optimized for
corrosion control, full LSLRs have been shown to be a generally effective method of reducing drinking
water Pb levels. However, PLSLRs have not been shown to be reliably effective in reducing drinking
water Pb levels, at least in the time frames of the reported studies. Both full LSLRs and PLSLRs
generally result in elevated Pb levels for a vaviable period of time after replacement, but the limited
evidence available suggests that the duration and magnitude of the elevations may be greater with

PLSLR than full LSLR.

3.4. Issuc 4 - Studies Examining PLSLR Techniques

Some studies have looked at other factors that can influence lead levels following a parital lead service
line replacement, such as the pipe cuifing, flushing to clear the lines and pipe joining techniques (Boyd
el al., 2004; Kirmeyer et al., 2000; Sandvig ef al., 2008; Wujek et al., 2004). What conclusions can be
drenwn fiom these studies regarding techniques that should be followed for partial lead service line
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replacements to reduce lead drinking water exposnres? Please comment on whether a standard
operaling procedure can be developed to minimize spikes in drinking water lead levels after partial lead

service line yeplacement.

LSLR is one of two “treaiment techniques™ identified by EPA that can be used to achieve compliance
with the LCR and is typically the last treatment technique available to a water utility to gain compliance
with the LCR. By listing several techniques associated with LSLR in the issue statement, as “other
factors,” it would appear the intent of the issue is to focus solely on the physical techiriques used to
remove the LSL. However, most water utilities follow a systematic procedure that involves several other
steps when fully or patially removing an LSL. Some of these steps are required by regulation and some
are outlined in EPA guidance, Not all involve physical contact with the service line, yet all are critical to
the success of a LSL replacement program and are necessary for reducing Pb exposure. Therefore, water
pressure and flow changes, cutting techniques, joining techniques, flushing, and public education were

considered in the discussion on PLSLR techniques®.

The studies supplied with the issue statement provide limited insight an the impact that PLSLR
techniques can have on Pb release. Based on the limited research available, the SAB can find no clear
evidence that the techniques used for PLSLR are responsible for the elevated Pb levels observed in tap

water following PLSLR,

Water Pressure Changes and Flow which Affect Pb Release

Since water is under pressure, it must be shut off at the main or the main must be depressurized
(disrupting flow to other parts of the distribution system) before work on the service line can begin,
Water shutoff at the service connection is a quick and efficient way {o isolate the worksite in preparation
for a PLSLR with minimal service disruption. Shutting the water off to the home for a PLSLR is a one-
time event that is not as frequent as the local mechanical actions of turning a fancet on or off.

Boyd et al. (2006) used LSLs recovered from a walter distribution system in pipe loops to examinc how
the intermittent operation of faucets might affect Pb release following a PLSLR. The different loops
were operated with intermitient flow (one with slow opening and closing movements and one with rapid
movements) to simulate the opening and closing of a faucet. These loops showed continual releases of
Pb for over two weeks after startup. The study data provide some insight on how normal pressure
transients under household flow conditions could impact Pb release after a PLSLR. The flow rates used
in the study were atypical of both high and low flow faucets typically provided by home faucets, but the
results did demonstrate that the on/off operation of faucets could produce clevated Pb releases in the
LSLs. Having the researchers provide their raw data for further analysis would be a potential means of
gathering more infonnation that could be used to cvaluate the role of pressure and flow transients in Pb

exposure within the home,

In similar tests with galvanically coupled (Pb-Cu) pipes exposed ta flow twice per day, Cartier et al.
{2011) found that lead was released in spikes of up to a few hundred micrograms per liter for at least six
months after the pipes were connected, when high water flow rates (32 L/min) were used. The spikes
were less frequent and less severe at medium flow rates (8 L/min), and were virtually non-existent at
jow flow rates (1.3 L/min), These results erphasize the importance of specifying the flow rate when

% Ynformation on locating and identifying LSLs is provided in Appendix E. Replacement and rehabilitation techniques are
alse discussed in Appendix E. At present, theso techniques are not thought to affect lead release from PLSLR.
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sampling for Pbconcentrations in drinking water and demonstrate that an incorrect conclusion could be
drawn about the potential human exposure 10 lead if sampling is conducted at lower flow rates than are
commonly used when consnmers open their taps.

In summary, Pb release appears to be affected by water flow and pressure changes associated with
faucet use under experimental conditions. No clear conclusions can be drawn regarding how pressure
changes or flow could be managed or optimized so as to minimize Pb exposure after PLSLR.

Culfing Technigues

Once the LSL has been located and exposed for removal and the water shutoff, the line must be
disconnected or severed so it can be detached from the main and the premise plumbing. Generally with a
PLSLR, the LS, is severed close to the curb stop or water meter. When a full LSL replacement is done,

the LSY. will be severed closer o the house.

Two studies (Sandvig et al., 2008 and Wujek, 2004) examined the methods used to cul into the existing
service line in an attempt to determine their impact on Pb release following a PLSLR. The available
techniques that were examined weve using a hacksaw, pipe cutter, and pipe lathe. The Sandvig et al.
(2008) study examined the use of a hacksaw and disc cutter on PLSLR, Five PLSLR cases were
conducted with a hacksaw which vesulted in an increase in the mass release of Pb following PLSLR in
three of the five cases. Using a disc cutter in three PLSLRs resulted in only one case showing an
increase in the mass of Pb level released following PLSLR. However, due to the limited sample size and
high degree of variability in the total Pb mass released, the difference between the two groups is not
likely to be statistically significant. The Wujck study conducted Pb profiles before and after PLSLR and
was used to demonstrate the effectiveness of PLSLR. However, this study has been criticized because
data were collected during a transition in disinfection which could have affected the measured water Pb
levels. The Wujek finding that Pb levels decreased after PLSLR could in fact be in part or whole due to
changes in water treatment, rather than the replacement of Pb-ieleasing service lines,

In summary, given the variable circumstances, the sinall sample size, and the fact that the other variables
associated with PLSLR, such as flushing, were not adequately controlied, the SAB conclnded that they
could not determine if any ong cutting technique provided any benefit over another.

Joining Techniques

Connecting two dissimilar metals creates a potential for galvanic corrosion, an issne addressed in Issue 5.
Swertfeger et al. (2006) investigated the use of Teflon® slecves to connect the two pipe ends in a
PLSLR. When used in combination with a union, the sleeve serves as a dielectric. Swertfeger et al.
{2006) found that Pb concentrations in first-draw samples after PLSLR were slightly lower when the
pipes were joined by heat shrink Teflon® sleeves compared Lo when the pipes were directly joined. The
results for total Pb release (including water collected after the fivst-draw sample) were not provided and
could be a source of additional information. Given that this is a new technique that has not been
extensively evaluated, the SAB does not believe that there is sufficient evidence to assess its potential

bepeﬁls.
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Flushing

In a service line teplacement, the objective of flushing is to remove any matetials that may have been
introduced into the new service fine while the service line was open and exposed to the surrounding
environinent (e.g., dirt, bacteris, ete.) or that were released from the interior pipe walls when the pipe
was disturbed (corrosion products and biofifins). Following service line replacement, the line will be
flushed at the point of connection and/or at the honsehold faucet. Flushing at the point of conrection is
likely to be more vigorous than flushing via household faucets because the latter restrict water flow to a
greater extent than the larger diameter connection pipes. The scouring of the inside of the pipe caused by
flushing can expose new pipe surface when materials next to or bound to the surface are caught or
entrained by the passing water. These newly exposed pipe surfaces may then undergo restabilization or
passivation. Restabilizing pipe surfaces is known to be a relatively slow process. The elevated water Pb
levels observed after PLSLR which only declined after an extended period could be an indication that
optimal corrosion control conditions may not be optimal for passivation.

As noted previously, Boyd et al. (2006) examined the impact of flow on Pb release in pipe loops
composed of Pb pipe removed from a water utility system. The study examined both “low” and “high”
flow conditions with both continuous and intermittent flow. The flow rates were lower than expected for
normal water use, but the study suggests that allowing water to continually flow through the service line
will stabilize the service line resulting in reduced Pb release. The authors state that “the total lead
concentrations eventually cat be reduced below the AL and stabilized provided sufficient water is
flushed through the pipe”. For the pipes studied under intermittent flow conditions, Pb continued to be
released from the line over the 2-week test period. This study was {imited to one utility.

Sandvig et al. (2008) recommended that a rigorous flushing regime of up to 60 minutes might help to
reduce particulate Pb following PLSLR. At Seattle Public Utilities, it was found that 63 days of
intermittent flushing at 1 L/min tor 3 hours per day was required belore the Pb levels stabilized below
the AL following a physical disturbance to the water meters, DC Water found that flushing immediately
after LSLR was effective at reducing tap water Pb levels and they recommended 60 minutes of flushing
after PLSLR. However, the study did not include longer term follow-up to examine reoccurrence of Pb
over time. Greater Cincinnati Water Works examined Pb in plumbing components at one tap for 2 years.
They found that Pb decreased but was stiil present based on sampling after a variety of flushing times.

In summary, linc flushing appears to provide some benefit, but the magnitude of the water flow, and the
duration of time, required to realize this benefit is not well understood. The time to realize the benefit
(up to several weeks of flushing in the reviewed studies) likely precludes any practical implementation

of this technique.

Public education

In 2008, EPA published a revised public education guidance document. This document extensively
addresses public notification and education regarding mitigation measures should the water Pb AL be
exceeded. Additional public education requirements are addressed in other EPA publications (USEPA,
19914, 1998, 2010; and the Safe Drinking Water Act Aimendments of 1996). The LCR includes
mandatory language for all utilities whether they meet or exceed the action levels specified in the LCR.
Thus, public education is a method with the potential for mitigating Pb exposure from tap water.
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The public education guidance establishes requirements for content and delivery of public education
materials, mandatory language, water testing services, procedures for establishing a task force and
program implementation approaches. The guidance addvesses LSLR, but not specifically PLSLR. The
document includes a recommendation for customers to “Run water for 15-30 seconds to flush Pb from
interior plumbing [or insert a different flushing time if your system has representative data indicating a
different flushing time would better reduce Pb exposure in your community and if the State Primacy
Agency approves the wording] or until it becomes cold or reaches a steady temperature before using it
for drinking or cooking, if it hasn’t been used for several hous, [It is likely that systems with lead
service lines will need to collect data to determine the appropriate flushing time for lead service lines.]”
While this guidance provides for broad consideration for establishing wtility-specific flushing times, the
guidance may not adequately address the flushing needed for reducing the risk from PLSLRs. The SAB
recommends that USEPA review the 2008 guidance in light of current information on PLSLR impacts
on water quality in order to address the specific concerns regarding mitigation of lead spikes following
replacement. EPA should also review sampling and flushing protocols to ensure they accurately reflect
maximum flow rates from faucels that are certified to meet the plumbing “green” codes.

The guidance also includes other mitigation options fo reduce lead, including the purchase of bottled
water or a point-of-use treatment device: “You may want to consider purchasing bottied water or a water
filter. Read the package to be suve the filter is approved to reduce lead or contact NSF Intemnational at
800-NSF-8010 or www.ns{.org for information on performance standards for water filters, Be sure to
maintain and replace a filter device in accordance with the manufacturer’s instructions to protect water
quality.” Even if a proper point-of-use treatment device is used, fhe consumer is zespons:hle to sce the
device is propetly installed, operated, and maintained; failure to do so would likely result in higher Pb

gxposure.

The SAB concludes that public cducation cannot be expected to provide public health protection if the
formulated advice is not well grounded in science. If the fundamental tenets of Pb release are not well
understood, it could result in an unsuspecting public being unintentionally exposed to elevated Pb jevels.
In addition, public education should complement engineering practices rather than be viewed as a sole

means to solving & water quality i issue.

The SAB found no information to suggest that PLSLR undertaken voluntarily in the course of
maintenance or repair operations differ from PLSLR undertaken to ensure compliance with the LCR in
their capacity to cause elevations in the lead content of water at the tap. However, the lack of mandatory
water lead testing and homeowner education associated with voluntarily PLSLR suggests that in practice,
voluntary replacement might be associated with greater exposure of the public to lead.

Conclusion

The SAB reviewed studies of techniques which could mitigate exposure to lead in drinking water after
PLSLR. In general, only scanty information Is available. There is some evidence that flushing may be
beneficial, however studies regarding the magnitude and duration of the flushing process are facking,
Public education has the potential fo provide some benefit as well, and there may be an opportunity for
enhancing the mitigation of Pb exposure if voluntary PLSLR also triggered public education.
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Given the lack of definitive studies on the effectiveness of different procedures and approaches to
PLSLR, recommendations regarding standard operating procedures to mitigate the impacts on lead
exposure relating to PLSLR cannot be made at this time, .

Several Panel members also suggested that one method that would reduce drinking water lead exposure
(due to the shoit-term drinking water lead level elevations) would be to refrain from conducting PLSLRs,
However, other Panel members indicated that this might not be practical due to the fact that most
PLSLRs are "voluntary” and are performed in the normal course of utility operations such as repaiting
leaks, replacing mains, and sometimes in emergency situations.

The SAB recommended that EPA note that the following set of studies could infonn this issue:

s Cutting techniques: Future studies could be conducted under carefully controlled conditions to
ensure the clements that comprise PLSLR (e.g., cutting and flushing) can be isolated and
evaluated for their individual effectiveness on the mitigation of Pb exposure after PLSLR and

LSLR.

+ Flushing: The relationship of flushing on Pb release under different water quality conditions and
water use patterns could be studied under carefully crafted protocols that isolate the impacts of
flushing from the other components of PLSLR. .

35, Issue 5 —Studies Fxamining Galvanic Corrosion

Galvanic corrosion is a possibility if copper plpe is joined directly with the remaining portion of the
lead service line. Several studies examined the issue of galvanic corrosion (Boyd et al., 20106, DeSantis
ef al., 2009; Deshommes et al, 2010; Rieber et-al, 2006, Trianigfvilidou et al., 2010). What conchusions
can be dravwn from these studies regarding the potential for elevated lead levels at the tap from galvanic
corrosion? Please conment on the inclusion of a dielectric beiween the lead and copper pipes as a way
1o minimize spikes in drinking water lead levels after partial lead service line replacements. Please
comment on the inclusion of the dielechric as part of the standard operating procedures for partial lead

service line replacements.

Issue 5 focuses on galvanic corrosion, 8 process in which an electrical connection between different
metals can accelerate the corrosion of the Jess noble métal, In responding to this issue, the SAB
cansidered both the intentional, direct connection that can occur between a copper and a Pb pipe during
PLSLR, and also depositional corrosion, in which copper ions in solution can be deposited as metallic
copper when they contact a less noble metal such as Pb. When the copper is deposited in this way, a new
coppet/Pb interfuce is created, and the conditions necessary for galvanic corrosion to proceed are
established. Although the theory of depositional corrosion is well developed, insufficient data exist to
fully assess its significance in systems with LSLs. To the extent that depositional corrosion occurs, it can
affect Pb in two ways: Pb js oxidized when the copper is first deposited, and the copper/Pb electrical
connection can subsequently serve as a site of galvanic corrosion.

Several studics have been conducted to identify and quantify the significance of galvanic corrosion
when PLSLRs are implemented. Parameters related to Pb corrosion that have been measured in these
studies include the profiles of electrical potential (Reiber and Dufresne, 2006; Boyd et al., 2010b) and
current as a function of distance from the site of elecirical contact, the magnitude of the galvanic current
(Triantafyllidou and Edwards, 2010), and Pb release into the waicr (Boyd et al., 2010b; Triantafyllidou
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and Edwards, 2010); in addition, precipitates that accumulate near the site of metal/metal contact have
been characterized (DeSantis et al,, 2009). The conclusions that have been drawn from the studies vary
widely, in part because of the disparate procedures and metrics that have been used to assess the
corrosion process, and in part because the process itself is complex and might proceed af vastly different
rates in different systems. Despite some divergence of opinion as to the severity of the problem posed by
galvanic corrosion, there seems to be widespread agreement that the electrical potentials and currents
change when Pb and copper are brought into electrical contact, and that the region over which these
changes are substantial is confined to a few inches on either side of the contact point,

In several studies (e.g., Reiber and Dufresne, 2006}, the pacameters that were measured to assess the rate
of galvanic corrosion changed substantiaily when the pipes were first joined, but the magnitude of these
changes diminished significantly during a period of days to a few weeks thereafter. These observations,
in combination with the limited spatial extent of the perturbation in electrical potential, have been
invoked to support the contention that galvanic corrosion is unlikely to present a long-term probiem,
especially in systems where the water quality has been controtled to limit the Pb corrosion rate.
However, one other study has suggested that corrosion can continue at a significant rate for at least

several mounths (Britton and Richards, 1981).

Part of the apparent discrepancy in the conclusions drawn in different studies is probably related to the
different metrics employed. The studies that relied on Pb release did not account for Pb that was
oxidized but not mobilized (i.e,, that was converted to solids that remained at or near the site of
corrosion). Also, the fact thal galvanic corrosion occurs primarily over a small area in these systems
does not imply that it is inconsequential, especially in light of the exceedingly small length and depth of
pipe that must corrode to pose a potential risk to a consumer, if that Pb exits the tap in a small volume of
water. There is little doubt that Pb can sometimes be released long afier it corrodes, in response to
physical or chemical changes in the system (e.g., stagnation, water hammer, and/or high water velocities
- Deshommes et al., 2010; Boyd et al., 2004).

The studies that relied on measurements of galvanic current provide a direct indication of the rate at
which metallic Pb is converted to ionic Pb, but not of the rate or likelihood that the corroded Pb will be
carried to the tap. If the water chemistry is well controlled (e.g., if a free chlorine residual is always
present), this corroded Pb might remain attached to the pipe almost indefinitely, The presence of large
amounts of Pb-containing solids near Pb/copper joints decades afier the galvanic connection was made
(DeSantis et al., 2009) provides evidence that substantial corrosion can occur at such sites and that some
portion of the corrosion products might remain in place for long periods, but it sheds no light on the
question of how often, or in swhat doses, the Pb is mobilized. In addition, even in systems where the
normal conditions favor retention of corroded Pb near the site of corrosion, changes in water quality due
to stagnation, changes in treatment processes, blending of source waters, or other pheiiomena could

mobilize the corrosion products.

Another source of the discrepancy is the complex interactions of the parameters that govern corrosion.
For exaraple, corrosion metrics have been reported o depend (in part) on the degree of passivation of
the Pb pipe (Reiber and Dufresne, 2006; Boyd ot al., 2010b); the ratio of the cathode to the anode areas
(i.c., the length ratio of the copper pipe to Pb pipe) (Reiber and Dufiesne, 2006; Triantafyllidou and
Edwards, 2010); the configuration of the galvanic contact (e.g., dircct connection vs wired/jumpered
connection) (Boyd et al., 2010b); and the chemistry of the water, including the concentration and
identily of passivating agents or disinfectants present (Boyd et al,, 2010b), the pH of the water (Boyd et
al., 2010b), and the chloride 1o suifate ratio (Edwards and Triantafyllidou, 2007; Triantafyllidou and
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Edwards, 2010). It has also been argued that the presence of microenvironments (Nguyen et al., 2010)

that might result from localized corrosion, from biological activity, or from occasional periods of

stagnation could affect corrosion. Such microenvironments might not be detected by measurements of

the system properties at just a few locations that are more representative of the average system

conditions. Studies in which water is continuously circulated could, therefore, potentially vield different
- results from those in which the water is allowed to stagnate (Triantafyllidou and Edwards, 2010).

The direst question asked in Issue 5 was: What conclusions can be drawn from these studies regarding
the potential for elevated lead levels ai the tap from galvanic corvosion? The SAB notes that galvanic
corrosion has the potential to contribute to clevated Pb levels in tap water by (1) increasing the rate of
corrosion and/or (2) increasing the likelihood that corroded Pb will be mobilized. The available evidence
strongly supports the contention that galvanic corrosion increases the corrosion rate near the point of
metal/metal contact shortly after the contact is made. It also supports the contention that galvanic
corrosion can be significant for periods of at least several months thereaficr. The time frame and
magnitude of this increase are uncertain and probably differ among different systems, depending on the
water quality and other local conditions. The SAB is not aware of evidence suggesting that Pb that is
oxidized galvanically is more or less likely to be mobilized than Pb that is oxidized by other
mechanisms. The SAB therefore concludes that galvanic corrosion associated with partial lead service
line replacement does pose a risk of increased Pb levels in tap water, and that this risk might persist for
periods of at least several months, but that the risk is unlikely to be uniform on either a temporal or

spatial basis and is therefore very difficult to quantify.

The SAB was also asked to commient on the inclusion of a dielectric between the lead and copper pipes
as a way to minimize spikes in drinking water lead levels after pariial fead service line replacements and
on the inclusion of the dielectric as part of the standard operating procedures for partial lead service

line replacements.

Insertion of a dielectric breaks the electrical connection and thereby eliminates galvanic corrosion
associated with the direct connection between copper and Pb pipes, but it has no effect on depositional
corrosion or the galvanic corrosion that can ensue at such a site. As noted earlier, one approach for
inserting a dielectric is to use heat-shrink Teflon® to join the two pipe ends, Because the relative
magnitudes of galvanic corrosion at the pipe juncture vs. that induced by depositional corrosion have not
been quantified, it is not possible 1o state with confidence how much galvanic corrosion will be reduced
by insertion of a dielectric. However, there is no question that some reduction will be achieved.

The short-term elevations (“spikes”) in drinking water Pb levels that are commonly observed
immediately after PLSLR could be caused by both mobilization of lead that was oxidized prior to the
replacement and the relatively high rate of galvanic corrosion when the pipes are first joined. The
insertion of a dielectric will ¢liminate the contribution of galvanic comosion to these spikes. Because the
relative importance of the two contributions is uncertain, the guantitative effect of inserting the dielectric
cannot be predicted; it is likely that spikes in Pb concentration would stilf be seen in tap water even ifa
dielectric were insetted, but the magnitude of those spikes might diminish in some cases. The general
sttuation is largely the same in the longer terim, except that the reasons for any spikes are less clear and
predictable (¢.g., they might occur because of a transient change in waler quality, rather than the known
physical disruption associated with a PLSLR). Under the circumstances, the SAB concludes that
insertion of a lead-free dielectric is likely to have beneficial effects on Pb concentrations in tap watet,
albeit of uncertain magnitude, Given the relatively low direct cost of inserting such a device, the SAB
has concluded that doing so would be appropriate in situations where the decision to implement a
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PLSLR has been made, provided that other issues (e.g., clectrical grounding requirements, durability,
and pipe-thawing practices) are adequately addressed. The SAB is aware that insertion of a dielectric
might result in other costs or have other consequences. For example, it would reduce the effectiveness of
the water pipe as an electrical grounding device and would interfere with the use of electrical currents to
thaw frozen water lines. These and other secondary phenomena have not been considered as part of this

assessment.

Summary

The available evidence strongly supports the contention that galvanic corrosion increases the corrosion
rate of the Pb pipe near the point of metal/metal contact shortly afler the contact is made. The SAB

* concludes that galvanic corrosion associated with PLSLR does pose a risk of increased Pb levels in tap
water, and that this risk might persist for periods of at least several months, but that the visk is unlikely
to be uniform on either a temporal or spatial basis and is thercfore very difficult to quantify given
current information and the heterogeneity of water systems and conditions in the United States. Insertion
of a dielectric breaks the electrical connection between the new and old pipes, and thereby eliminates
galvanic corrosion at the copper and Pb pipe junction, but it has no effect on depositional corrosion or
the galvanic corrosion that can subsequently ensue at the site of depositional corrosion, The SAB
concludes that inscrtion of a lead-free dielectric is likely to have beneficial effects on Pb concentrations
in tap water, albeit of uncertain magnitude, but the SAB did not evaluate other factors or consequences

associated with this practice.
3.6. Conclusion

The number of studies to examine the ability of PLSLR to reduce lead exposure is small and those
studies have major limitations (small number of samples, limited follow-up sampling, lack of
information about the sampling data, limited comparability between studies, etc.,). Overall the SAB finds
that, based on the current scientific data, PLSLRs have not been shown to reliably reduce drinking water
lead levels in the short term, ranging from days to months, and potentially even longer, Additionally,
PLSLR is frequently associated with shori-term elevated drinking water fead levels for some period of
time after replacement, suggesting the potential for harm, rather than benefit during that time peviod.
Available data suggest that the elevaied tap water lead levels tend to then gradually stabilize over time
following PLSLR at levels both above and below those observed prior to PLSLR.
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APPENDIX A -~ EPA Charge To The Commitice

EPA published the Lead and Copper Rule (LCR) on June 7, 1991 1o control lead and copper in drinking
water at the consumens” taps. The LCR established a treatment technique to minimize lead and copper in
drinking water (unlike most other rules that establish a Maximum Contaminant Level). When lead levels
in drinking water exceed the action level of 15 pg/L, the LCR requires corrosion control treatment as the
primary means of controlling lead in the drinking water. Public education for lead is also triggered by
the initial lead action level exceedance. Lead service line replacement is an additional action requirec
under the LCR when a system that has installed corrosion control treatment fails to meet the action level
for lead. Under the 2000 L.CR revisions, water systems are required (o replace only the portion of the
iead service line that it owns. When a water system replaces only a portion of the lead service line (the
portion it owns), this is referred to as a partial lead service line replacement (PLSLR). Further regulatory

background is presented in Attachment 1.

Overall Charge

EPA is seeking SAB evaluation of cuirent scientific data to determine whether partial lead service line
replacements are effective in reducing lead drinking water levels. EPA has identified several studies for
the SAB to consider for the evaluation, listed in Attachment 2. The SAB may also consider other

relevant studies for the evaluation,

Specific Issues
Issue 1 - Stadies Examining Associations Between Elevated Blood Lead Levels and PLSLR

A recently published study by the Centers for Disease Control (Brown et al., 201 1) examined an
association between children’s blood jead level, lead service lines, and water disinfection in

Washington, DC using data from 1998 to 2006. How does this study inform the available information on
the offectiveness of partial lead service line replacement in reducing drinking water exposure to lead?

Issue 2 — Studies Evaluating PLSLR with Tap Sampling Before and After Replacements

There are a number of studies that cvaluated partial lead service line replacement with tap sampling
conducted both before and afler the replacement (Britton et al,, 1981; Gittelman et al,, 1992; Muylwyk
et al., 2009; Sandvig et al., 2008; Swertfeger et al., 2000; USEPA }991a; USEPA 1991b; Weston et al,,
1990). These studies use a variety of sampling protocols and the timing of sampling after replacement
differed between studies. What conclusions can be drawn from these studies regarding the effectiveness
of partial lead service line replacement in light of the different sampling protocols and different timing
of sampling? Please comment on the changes in lead concentrations in drinking water after partial lead

service line replacements and the duration of those changes.
Issue 3 — Studies Comparing PLSLR with Full Lead Service Line Replacements

There are a number of studies that compared partial fead service line veplacements with full lead service

line replacements (HDR Engineering, 2009; Sandvig et al., 2008; Swertfeger et al,, 2006). What
conclusions can be drawn from these studies regarding the relative effectiveness of partial lead service
line replacement versus full lead service line replacement in reducing drinking water lead levels in both

the short-term and long-term?
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Issue 4 - Studies Examining PSLR Techniques

Sonie studies have looked at other factors that can influence lead levels following a partial lead service
line replacement, such as pipe cutting, flushing to clear the lines, and pipe joining techniques (Boyd et
al., 2004; Kirmeyer et al., 2000; Sandvig et al., 2008; Wujek, 2004), What conclusions can be drawn
from these studies regarding techniques that should be followed for partial lead service line
replacements to reduce fead drinking water exposures? Please comment on whether a standard operating
procedure can be developed to minimize spikes in drinking water lead levels after partial lead service

line replacement.
Issute 5 — Studies Examining Galvanic Corrosion

Galvanic corrosion is a possibility if copper pipe is joined directly with the remaining portion of the lead
service line, Several studies examined the issue of galvanic corrosion (Boyd et al., 2010; DeSantis ¢t al,,
2009; Deshommes et al., 2010; Ricber et al., 2006; Triantafyllidou et al,, 2010). What conclusions can
be drawn from these studies regarding the potential for elevated lead levels at the tap from galvanic
corrosion? Please comment on the inclusion of a dielectric between the lead and copper pipes as a way
to minimize spikes in drinking water lead Jevels after partial lead service line replacements. Please
comment on the inclusion of the dielectric as part of the standard operating procedures for partial lead

service line replacements.
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APPENDIX A (cont'd)

Attachment ! — Regulatory Background on the EPA Lead and Copper Rule

The LCR is a complicated rule because exposure to lead from drinking water results primarily from the
corrosion of housshold plumbing materials and water service lines. EPA published the LCR on June 7,
1991 to control lead and copper in drinking water at the conswiners’ taps. The LCR established a
treatment technique to minimize lead and copper in drinking water (unlike most other rules that establish
an MCL). The LCR requires corrosion control treatment as the primary means of preventing lead and
copper from contaminating drinking water. For systems serving 50,000 or fewer people, installation of
corrosion control treatment is triggered when more than 10 percent of the samples from households with
plumbing materials more likely to produce elevate levels of lead exceed an action level (15 pg/L for lead
or 1300 pg/L for copper). Systems must treat drinking water to make it less corrosive to the materials it
comes into contact with on its way to consumer’s taps. Public education for lead is also triggered by the
initial lead action level exceedance. Lead service fine replacement is an additional action required under
the LCR when a system that has installed corrosion contro) treatment fails to meet the action level for
lead. Lead service line replacement is the issue on which we are seeking SAB input.

Water systems exceeding the action level for lead after instaliing corrosion control must replace
annually at least 7 percent of the initial number of lead service lines in its distribution system. The LCR
requires ihat a water system replace that portion of the lead service line that it owns. When there s split
ownership, the water system typically owns 1o the edge of the property line. In these cases where the
system does not own the entire [ead service line, the system must notify the owner of the line that the
system will replace the portion of the service line that it owns and offer to replace the owner's portion of
the line. A system is not required o bear the cost of replacing the privately-owned portion of the line,
nor s it required to replace the privately-owned portion where the owner chooses not to pay the cost of
replacing the privately-owned portion of the line. A systemn can stop replacing lines if it can meet the
lead action level for two consecutive 6-month monitoring periods.

‘There are three ways a lead service line can be considered replaced under the LCR. First, sites where all
service line samples test at or below the lead action leve} of 0.015 mg/L can be considered replaced.
Second, sites where the entire line is replaced — either the water system owns the entire line or the
homeowner agreed (o pay for the replacement of their portion of the line when the system was replacing
its portion, Third, when the homeowner does not agree to pay to replace their portion of the lead service
line, then the system will replace the portion under its ownership. This third type of replacement is
referced to as a partial lead service line vreplacement. (It should be noted that systems that meet the lead
action level afso sometimes replace their portion of lead service lines that they encounter while doing
routine maintenance or emergency repairs to the distribution system. These “voluntary” replacements
are not subject to the requirements of the LCR and occur fairly frequently.)

Under the current version of the LCR, a utility only controls that portion of the service line which it
owns®, EPA promulgated the current lead service line replacement requirements in 2000 as part of the

? When EPA promulgated the LCR in 1991, the Agency required water systems to replace the portion of the lead service line
whiclt the System controfled. The Agency’s definition of control of lead service fines went beyond utility ownership alone to
include a rebuttable presumption that the utility controls the water service line up to the wall of the building unless the utility
does not own the line and neither has the authority to replace, repair or maintain the service line, nor has the authority to set
standards for construclion, mainienance, or repair of the line. This definition would have facilitated removal of fulf fead
service fines. The Agency was sued, and the Court remanded this definition of control back 1o the Agency because EPA had
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LCR Minor Revisions Rule. In developing these requirenients EPA considered the available studies
evaluated partial lead service line replacement with tap sampling conducted both before and after the
replacement, Based upon the available data EPA promulgated the current requirements for lead service

line replacement,

Under the LCR, when the system does not own the entire lead service line, the system must notify the
owner of the line that it will replace the line that it oxwns and offer to replace the owier’s portion of the
line. The system is not required to pay for the replacement of the privately-owned portion of the line nor
is it required to replace that portion where the owner chooses not to pay for its replacement. The LCR
does contain additional requirements when the owner docs not agree to replace theix portion of the line,
resulting in partial lead service line replacement. The system must also do the following: At least 45
days prior to the partial lead service line replacement, notice must be provided to the residents of all
building served by the line explaining that they may experience a temporary increase in lead levels in
their drinking water, along with guidance on measures consumers can take to minimize their exposure to
lead. In addition, the water system shall inform the residents served by the line that the system will, at
the system’s expense, collect a sample from each partially-replaced service line for analysis of lead
content within 72 hours after the completion of the partial replacement of the service line. The system
shali collect the sample and repott the results to the owner and residents served by the line within three

business days of receipt of results.

1ot provided adequate opportunity for public comment on that aspect of the proposed rule. The Court did not rule on the
substantive legal issues regarding EPA’s authority to require utilities to iake actions on private property. EPA revised the

regulations in response to the remand.
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APPENDIX A (cont’d)

Attachment 2 — Studies Identified by EPA

Studies identified by EPA for Issue 1:

Brown, M.J, et al., 2011, Association between children’s blood lead levels, lead service lines, and water
disinfection, Washington, DC 1998-2006. Environmental Research, 111(1):67-74.

Studies identified by EPA for Issue 2:

Britton, A. and Richards, W.N., 1981, Factors Influencing Plumbosolvency in Scotland. Journal of the
Institute for Water Engineers and Scientists. Vol. 35, No. 5, pp, 349 - 364,

Gittelman, T.S. et al., 1992, Evaluation of Lead Corrosion Control Measures for a Multi-source Water
Utility, Proceedings of the 1992 AWWA Water Qualily Technology Conference. Toronto, Ontario,

Canada. pp. 777 - 797.

Muyhwyk, Q. ot al,, 2009. Lead Occurrence and the Impact of LSL Replacement in a Well Buffered
Groundwater. Proceedings of the 2009 AWWA Water Quality Technology Conference. Seattle, WA.

Sandvig, A et al., 2008. Contribution of Service Line and Plumbing Fixtures to Lead and Copper
Compliance Issues. Prepared for the American Water Works Research Foundation, Report 91229.

Swettfeger, J. et al,, 2006, Water Quality Effects of Partial Lead Service Line Replacement. Proceedings
of the 2006 AWWA Annual Conference, San Antonio, TX.

USEPA., 1991a. “Maxitmum Contantinant Level Goals and National Primary Drinking Water
Regulations for Lead and Copper; Final Rule.” Federal Register. Vol. 56, No, 110, p. 26505. June 7,

1991,

USEPA., 1991b, “Summuary: Peach Orchard Monitoring, Lead Service Line Replacement Study.”
Prepared by Barbara Wysock. Office of Drinking Watet Technical Support Division. April 1991,

Weston and EES, 1990, Lead Service Line Replacement: A Benefit-to-Cost Analysis, American Water
Works Association, Denver, CO. p. 4-46. .

Studies identified by EPA for Issue 3:

HDR Engincering, 2009. An Analysis of the Correlation between Lead Released from Galvanized lron
Piping and the Contents of Lead in Drinking Water. Prepared for the District of Columbia Water and

Sewer Authority. September 2009,

Sandvig, A et al., 2008. Contribution of Service Line and Plumbing Fixtures to Lead and Copper
Compliance Issues. Prepared for the American Water Works Research Foundation, Report 91229.

S\s}cnfeger, 1. et al., 2006, Water Quality Effects of Partial Lead Service Line Replacement. Proceedings
of the 2006 AWWA Anruial Conference. San Antonio, TX.
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Studies identified by EPA for Issue 4:

Boyd, G. et al, 2004. Pb in Tap Water Following Simulated Partial Lead Pipe Replacements. Jowrnel of
Environmental Engincering. Vol. 130. Number 10. pp. 1188 - 1197,

Kirmeyer, G. et al, 2000. Lead Pipe Rehabilitation and Replacement Techniques. Prepared for the
American Water Works Research Foundation, Report 90789,

Sandvig, A et al,, 2008. Contribution of Service Line and Plumbing Fixtures to Lead and Copper
Compliance Issues. Prepared for the American Water Works Research Foundation, Report 91229,

Wujek, J.J. 2004, Minimizing Peak Lead Concentrations after Partial Lead Service Line
Replacements. Presented at the AWWA Water Quality Technology Conference. San Antonio, TX,

Studics identified by EPA for Issue 5:

Boyd, G., Reiber, S., and Korshin, G., 2010. Galvanic Couples: Effects of Changing Water Quality on
Lead and Copper Release and Open-Circuit Potential Profiles. Proceedings af the 2010 AWWA Water

Quality Technology Conference, Savannah, GA.

DeSantis, M. et al., 2009. Mineralogica! Evidence of Galvanic Corrosion in Domestic Drinking Water
Pipes. Proceedings of the 2009 AWWA Water Quality Techmology Conference. Seattle, WA,

Deshommes, E. et al., 2010. Source and Occurrence of Particulate Lead in Tap Water. Water Research.
pp. 3734 - 3744,

Reiber, S., and Dufresne, L., 2006, Effects of External Currents and Dissimilar Metal Contact on

Corrosion of Lead from Lead Service Lines. Prepared for USEPA Region {11
Triantafyllidou, S. and Edwards, M., 2010, Contribution of Galvanic Corrosion to Lead in Water After
Partial Lead Service Line Replacements, Prepared for the Water Research Foundation, Report 4088b.
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APPENDIX B - Rationale and Recommendations for a Reanalysis of Brown et al. (2011)

Rationale for Reanalysis

Table 3 of Brown et al. {201 1) contains key epidemiological information for assessing the effects of
partial lead service line replacement on the blood lead of children Jess than six years of age. For the
following reasons, a reanalysis of the data presented in this paper might offer expanded insight into the
influence of PLSLR on childhood BELLs:

1. The presented data did not adjust for potential confounders, such as alternative sources of
fead exposure (measured in other parts of the paper by estimating the age of the residence),
sex of subject, a variable indicating the switch from the older bronze fittings in the house to
the “lead-free” fittings, adjusted for age instead of limited to children under 6, ete.

2. The analysis did not assess the comparison of partial replacement vs, lead service line not
replaced in periods other than between 7/1/2004 — 12/31/2006. Including carlier periods
would not only assess partial fine replacement effects under different water treatment regimes,
the earliest periods, before the lead in water problem was divulged to the public, would be
freer of confounding due fo people modifying their water use habits after paitial line

replacement.

3. The authors are unclear about the “logistic regression” they used in the analysis. Unqualified
“logistic regression” is usuatly understood as a dichotomous outcome logistic regression. The
outcome measure used in Table 3 is a three category ordered blood lead variable. The most
powerful logistic statistical technique used for ordered categorical outcomes is some form of
ordinal logistic regression, the specific type used depending on the data set and model
satisfying certain assumptions. In the event that none of the ordinal logistic regression
techniques can be used, multinomial logistic regression, ignoring the ordered nature of the
categorics, can be used. Multinamial logistic regression is essentially a time-saving way of

performing multiple binary logistic regression.

4. The authors do not mention diagnosing their models, Jeaving open the question of complying
with model assumptions regardless of the logistical regression technique used.

5, The authors do not present a trend analysis of the odds ratios for the three ordered categorics
of blood lead.

6. Since the original dependent variable was a continuous presumably log-normally distributed
variable that was then categorized, sound statistical procedures suggest using a probit, rather
than a Jogit, model if category blood lead must be used. Information criteria can be used to
assess which model, fogistic or probit, best fits the data.

7. The selection of any limited dependent variable analysis technique for these data is
questionable since the original blood lead values were available. Tobit regression on lefi-
censored blood lead values (or transformations of the samne) provides the most powerful
means of assessing the effect of partial lead service line replacement.

8. Selection of the highest venous blood lead value and the lowest capillary blood lead value for
gach subject has sound antecedents, as explained in the article. Nonetheless, a frequent error
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in taking capillary samples is to squeeze the puncture wound to aid in blood expression, a
procedure that can lead to sample dilution from extracellular fluid. Capitlary samples that
were included in the lowest blood lead category could come from children with higher blood
lead, especially if they were below the detection fimit. Possible dilution in capitlary samples
could be examined in children with more than one capillary sample within a certain time
interval. At the very least, capillary samples should be identified in the data set used for
reanalysis by a dummy variable indicating capillary ot venous origin.

9. All multiple samples, capillary or venous, that bracket the period of partial line replacement
would allow powerful repeated measures analyses in the same children to provide an
alternative assessment of the effects of partial line replacement. The before and after
assessment in the same children would allow more confident attribution of causality to blood

lead changes associated with partial line replacement.

Recommendations for Reanalysis

The Centers for Disease Control and Prevention (CDC) had provided EPA’s Office of Water (OW) with
a dataset which was shared with theSAB, hereafler referred to as “the data set.” This data set is the most
recent version of the data set used by Brown et al. (2011) to analyze the effect of partial lead service line
replacement (PLSLR) on blood lead concentrations of children in the Washington, DC metropolitan
water district. Though there are many issues that can be addressed using this longifudinal data set, here
the focus will be on improving the analysis of Brown et al. published as the right side of their Table 3.

The original analysis focused on the difference in blood lead of children under age 6 among those living
in residences with lead service lines after PLSLR and those not experiencing PLSLR during the period
of 07/01/2004 - 12/31/2006, when chloramine (cambined with orthophosphate) was used as the water
disinfectant. Brown et al. used blood lead grouped into three categories of outcome, <5 pg/dL, 5-9
pg/dL, > 10 ng/dL . Most bload lead was reported as whole number pg/dL, though some were reported
as decimal number pg/dL. The assumption made here is that the middle blood lead category included
children with blood lead up to 9.9 pg/dL. In addition, a fractional blood lead value (1.4 pg/dL) was used
as the censoring value of the lowest blood lead measurements, below ihe detection Hmit of the analytical

procedure for blood lead.

Brown et al. reported the results of a simple polytomous logistic regression, using blood lead category as
the outcome and having or not a PLSLR before the blood lead measurement in children living in
residences with a lead service line. They reported theit results as odds ratios, though the recommended

interpretation of cocfficients of polytomous logistic regression is relative risk ratio.

The motive behind characterizing blood lead in three categories appeared to be the current CDC
recommendation, dating from 1991, that the action limit for children be 10 ng/dL and a more recent
amendment of 5 pg/dL for pregnant women. Most active researchers consider these action limits
currently baseless, as all research with blood lead in children shows no lower threshold for lead effect.

The analysis by Brown et al. did not take into account the interval between PLSLR and the blood lead
measurement used in the analysis. It also did not take into account the limited data on age of housing, a
proxy for other lead exposure sources in the children’s residence, though it should be noted that this
would reduce the number of subjects available for analysis. The data set reviewed as part of this SAB
charge did not list subject sex, though this variable was available to Brown et al,, given their descriptive
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analysis divided by sex. Inclusion of sex in any subsequent analysis would setve to further reduce
unexplained variance in blood lead outcome,

Since there is little current reason to adopt the CDC action limits for children (and preghant women)
blood lead, the major recommendation for reanalysis of the PLSLR data is to use as much of the blood
lead data as possible in its original format instead of categorizing the variable. Due to the left-hand
censoring of the original blood lead variable to account for the measurement detection limit, the most
powerful statistical 10of for analyzing these data, ordinary least squares (OLS) regression, is not
recommended for analysis. Application of OLS regression to censored data will distort both coefficients

and standard errors.

Recommendation |

Tobit regression is specilically designed to analyze censored outcome data. It gives less biased
coefficients and more efficient standard evrovs than OLS applied to the same data. It is available in most
major statistical packages, including SAS, Stata, and SPSS, It is more powerful than polychotomous
Jogistic regression and will return any blood lead differences between PLSLR and non-PLSLR groups,

instead of just differences in category of blood lead.

Some of the outcome data within the specified date interval includes multiple measurements of blood
lead on the same subjects, Brown et al. used a selection algorithm to pick the single blood lead
measurcment used in their analysis of PLSLR effect: if the blood sample was drawn by venous blood
sample, they selected the highest blood lead available in the multiple blood lead series for that subject; if
the blood sample was by finger-stick and thus capillary, they selected the lowest bload lead available for
that subject; in the case of unknewn method of blood draw, they defaulted to the capillary blood
selection criterton. The algorithm was applied to several hundred subjects with multiple blood lead

measurements.

Though there is sufficient information in the literature to support such an algorithm to reduce artifact,
especially for capillary samples, a result of using the algorithi was to not always select the blood lead
sample nearest to the PLSLR event. The mean interval between PLSLR and blood sample was over 300
days with a range extending to two years. The selection algorithm was responsible for lengthening the
time interval between PLSLR and blood lead draw, since the first available blood lead measurement for

each subject was not always used.

Recommendation 2

Tobit regression should be used on data generated by using the Brown et al. selection algorithm for
multiple blood lead samples in the same subjects. An alternative tobit analysis should be used selecting
the first available blood lead measurement after PLSLR (or in the case of the non-PLSLR group, the fiist
available blood lead measutement within the specified time period}. Dummy variables indicating sample
type (venous, capillary, and unknown) should be included in the tobit regression. If gender is available

in the data set it should also be included in the tobit regression,

If PLSLR produces an increase in water lead downstream of the replacement and that increase decreases
in time afier replacement, as the admittedly flawed available data seems to indicate, then the time
between the PLSLR and drawing the blood sample will influence the lead concentration of the blood

sample,
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Lead solubility in water is influenced by water temperature. Though measurements of water sample
temperature are not available in the data set, the date of the blood sample and the date of the PLSLR are
available. Since water temperaturc varies according to season, these dates can be used as proxies for

water temperature.

Recommendation 3

Include the interval between PLSLR replacement and blood draw as a continuous variable in the tobit
regression. Include the date of blood draw as a cyclic (sum of sine and cosine terms, assuming a 12

month periodicity) indicator of water temperature,

Age is an important determinant of blood lead in children. The dependency of blood lead on age often
follows a non-linear pattern, rising from birth to 1-2 years, then decreasing.

Recoinmendation 4

Include a second-order palynomial term for subject age in the tobit regression.

Comparing two independent groups, though a standard in experimental design, depends on being able to
control for group differcnces that not are not the focus of the rescarch to avoid detecting spurious
relationships. Repeated measures designs are one of the best means to assure that subject-specific
characteristics are either maintained or measured and thus controtled for during the course of the
research. A subset of subjects has blood lead measurements both before and after PLSLR during the
time period considered. Please consider that blood lead measurements may be biased toward higher
values in children with multiple blood lead measures, since elevated blood lead is often an indication for
making multiple measurements, Thus, this analysis should be considered supplemental to the group
comparison analyses considered above. Change in blood lead will be the important outcome in such

analyses, not absolute blood lead.

Recommendation 5

Use a mixed model, repeated measures analysis on only the subjects with before and after PLSLR blood
lead measures. The analysis will be with unbalanced panels, as each subject will have a varying number
of pre and/or post-PLSLR blood lead measures. Though Stata has a random effects tobit madel available,
it does not have a mixed tobit model in the current version 11. SAS may have a mixed model tobit
available. To our knowledge, only LIMDEP (Econometric Software) has an unbalanced mixed model

tobit design available.
Model coefficients and standard errors aré interpretable only to the degree to which model assumptions
are met. A case in point is the form of the outcome variable. Skewed outcome variables often resuit in

residual heteroscedasticity, a violation of a model assumption. Often there are remedies for non-
compliance with model assumptions as simple as variable transformation,

Recommendation 6

All models should be thoroughly diagnosed for compliance with model assumptions. Alternative forms
of the outcome variable, blood lead, should be tested for assumption compliance, Each tobit model
should be tested with blood lead in original format and natural log transformed blood lead (o determine
the best fitting characterization. Continuous independent variables in various transformations should
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also be considered to better determine the functional form of the fit. Heteroscedasticity-robust standard
errors should be calculated where variable transformation cannot resolve issues of heteroscedasticity of
model residuals. Boot-strap standard errors may also be calculated and compaved (o the siandard etrors
calculated according to other formulations, Care should be taken to avoid multiple collinearity.

The data sct used for analysis could be expanded if it is found that the Washington, DC water supply has
continued to use chloramine with orthophosphate beyond the 12/31/2006 cutoff date applied in the

Brown et al, analyses,

Recommendation 7

Consider using data collected after 12/31/2006 to expand the analyzed data set to improve power.
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APPENDIX C - Reported Tap Water Lead Levels Following PLSLR

Table C-1: Swnmary of Relevant Findings

Study . Summary of Relevant Findings
Britton and Richards, | First-draw (FD) and random daytime (RDT) samples were collected on
1990 10 days prior to a single PLSLR, 5 to 16 days afler the PLSLR, then 2

and 4 mos. later. Prior to PLSLR only 1 sample {out of 20) had >0.1 mg
Pb/L. On days 5 — 16, 3 of 10 FD samples and 3 of 10 RDT samples had
>0.5 mg Pb/L, with a maximum of >4 mg Pb/L. in the day-8 FD sample,
On days 56 — 63, all FD and RDT samples (6 each) had <0.1 mg Pb/L;
however, ot days 64 — 69, all samples (4 of cach type) had 0.1 - 0.25
mg Pb/L (pethaps for reasons unrelated to PLSLR, such as a change in
water quality or temperaturc). After 4 mos,, all FD and RDT samples
(10 each) bad <0.1 mg Pb/L, and the avg. Pb level was about 20 ~25% -
lower than pre-PLSLR; but the lower Pb levels may have been due in
part to the long-term effects of optimized corrosion control treatment
(OCCT) implemented shortly before pre-PLSLR sample collection.
FD and “run uniil cold” samples (6 h stagnation) were collected before
and 12-h, 3.d, 2-wks, and 4-mos after PLSLR at 8 sites. Profile samples
were also collected before and 4 mos after PLSLR. After 12 h, Pb was
higher in FD samples at 6 of 8 sites, but the increase was <5 pg/L at 2
sites. After 2 wks, Pb levels were more variable than before PLSLR but
similar on average. After 4 mos, sequential sampling showed an average
reduction of 62% in Pb delivered to the tap (range = 36 — 79%}.
The data are further examined, collectively, in Table C-2. Pb levels in
the first-draw samples were significantly elevated (nearly four-fold, on
average) after 12 hours; but at 3 days and 2 weeks, they were not
significanily different from pre-PLSLR levels: and after 4 mos they
were lower. The results for the run-until-cold samples were similar; the
Pb levels were slightly higher, on average, at 3 days and 2 weeks, but
the averages were below the AL and the “error bars” overlapped with
those of the pre-PLSLR samples.
Temperature data were not presented. The Pb levels afler 4 mos may
have been lower due to a lower water temperature. Temperatures of FD
samples collected inside the home afier 6 hours stagnation should be
- similar year round, but the customer-owned LSLs may have been colder.
Gittelman et al,, 1992 | Data from 21 LSLR sites are sunmarized (unclear if partial or full
LSLRs; presumably FD samples; sample timing not described; study
presurably done prior to OCCT). Pb increased slightly after LSLR,
with 90th percentile ~14 ppb and maximum ~17 ppb.
HDR, 2009 Profile samples were collected before LSLR, after PLSLR, and then
again after FLSLR at 4 sites, 3 with galvanized plumbing and 1 with

Commons, 2011

(same study reported

by McFadden et al,, | mixed materials.

2011, who showed At site Gl, Pb levels were increased in some samples [ d, 2 wksand 4
only summary data): | wks after PLSLR; at 8 wks, Pb was elevated only in the FD sample and

avg. Pb was ~40% lower the pre-PLSLR. After FLSLR, Pb was <AL in
ali samples from | d on, and more than 50% lower than the pre-LSLR.
Results were stmilar at site G3, but following FLSLR, Pb levels wete
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elevated on day } and in the 8-wk I'D sample (18 ppb).
At site G2, post-PLSLR Pb levels were elevated in the interior-plumbing
pottions of all profiles (1-d and 2, 4, and 8-wk), but lower in the new Cu
line; similar results were obtained following FLSLR.
At site M1, Pb levels were higher | d and 2 wks after PLSLR, but 4 and
8 wks later Pb was <AL in all samples and ~33% lower on avg. than
pre-PLSLR. After FLSLR, Pb was <AL, except the FD and 2nd-draw
samples on day 2 (~19 & 22 ppb, resp.}, and >50% lower on avg. than
pre-LSLR.
Muylwyk et al., 2009 | Compliance and profile samples (30-min stagnation) were collected at 3
sites in Guelph, Onlatio (PLSLRs, with a full LSLR completed at one
site on day 7).
At site 1, Pbwas > 20 ppb in alf pre-LSLR samples. After PLSLR, Pb
Jevels were variable for 3 days, but <20 ppb in all samples and <10 ppb
in all compliance samples (Ontario standard). After full LSLR (day 7),
Pb was <10 ppb in all samples (1 d and 1, 2, 3, and 7 wks later), and
91% lower after 2 months.
At site 3, Pb was ~21-24 ppb in all pre-LSLR sarples. After PLSLR,
Pb was lower in most samples, but elevated (20 to 45 ppb) in some
samples during the first 7 days (and in one compliance sample takon 3
months later). Pb was 43% lower after 9 months; but Pb levels were >
10 ppb in all compliance samples during the following year.
At site 5, Pb was 45160 ppb in the pre-LSLR samples and 60 ppb in
the pre-PLSLR compliance sample, but <45 ppb in alf post-PLSLR
samples except one. Pb levels in were variable over the next year and
remained > 10 ppb in compliance samples until the 6 mo and 1 yr
samples were collected.
Sandvig et al., 2008 | Case studics and ficld studies were done at several utilities, Case study

: results included: 1) at DCWASA, Pb levels > 1,000 ppb were observed
following PLSLR; 2) at Louisville Water Co., elevated Pb fevels were
found while flushing immediately after PLSLR, but could be reduced to
<AL by forward flushing for 15 minutes; and FD samples after PLSLR
were all < 6 ppb at four locations, with one exeeption; 3) at Madison
Water Utility, total Pb was erratic for several years after FLSLR, which
was attributable to Pb associated with Fe & Mn scales; and 4) at
Cincinnati, a 1991 study found high Pb levels immediately after PLSLR
{about 300 ppb in one sample, according to DeMarco, 2004), but fower
levels 9 months later.
FD and profile samples (after 6 hrs stagnation) were collected in
cooperation with 4 utilities for 14 FLSLRs, 2 PLSLRs, and 1 PLSLR
where the customer’s line was copper, In Boston, particulate Pb was
elevated (up to 800 ppb) at 3 of 4 sites immediately after FLSLR. For
the PLSLRs: in DC, Pb in the FD samples increased from 3.7 to 7.5 ppb
after 2 months, but Pb was <AL and the total mass of Pb in the profile
samples was 15 pg lower; and, in Toronto, Pb in the FD samples
dropped from 18.8 to 16.0 after 2 months, but was still >10 ppb, the
provincial standard, Many sites registercd high Pb for up to 3 days
following both partial and full LSLRs; but by I to 2 months after partial
or full LSLR, ail sequential samples at the tap were either lower than
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before or essentially the same. They concluded that “elevated lead levels
may accur in standing samples in the short term (up to 3 days), and may
in some cases persist for longer periods of time, patticularly if only a
pottion of the lead service line is removed”; and a “rigorous flushing
regime (up to 60 minutes) may help,..”

Swertfeger et al.,
20006

Samples were collected before, one wk afler, and at one mo intervals
after 5 FLSLRs, 5 PLSLRs, 6 PLSLRs with the freshly cut end protected
by Teflon, and 5 control sites. Samples were FD after at least 6 b
stagnation, then after a 3-min flush and a 10-min flush. Tap flow rates
not teported. The pH of the distributed water was increased from 8.5 to
8.8 before 1-wk samples at all sites and the 1-mo samples at the FLSLR
sites were collected, causing Pb levels to decrease at the control sites.
Overall, PLSLR sites had Pb levels similar to those at the control sites.
Only FLSLR resulted in a significant Pb reduction, short (first week) or
fong term, at alf sites tested, Elevated Pb levels were observed fora
week to a month at 4 of 11 PLSLR sites. After 1 mo, Pb averaged 11,5
pg/L for the controls and 10 pg/L for the PLSLRs. The authors
concluded that PLSLR may not necessarily be effective in reducing
water lead levels compared with performing no replacement.

USEPA, 1991b
{(Internal EPA report
by Wysock)

Morning FD and service line samples {based on wasting an estimated
voluime of water) were collected 4 times before and 3 times after
PLSLRs at 15 sites (8 with no internal LSLs), Softeners in 14 of 15
homes were to have been bypassed, but all may not have been bypassed.
Results before and after did not differ at the 95% confidence level for
either FD or LSL samples; but all sites had Pb levels <AL prior to
PLSLR, so replacement would not have been required under the LCR.

Weston and EES,
1990 (cited as
AWWA, 1990 in
Table 11 inthe LCR,
USEPA, 1991a)

At 9 sites in Newport News, samples were coliecied at the water meter
(not the tap) before, inunediately after, and 2 wks after (presumably
partial) LSLRs. Pb levels were elevated, up to 106 ppb, at 8 of 9 sites
immediately after LSLR, but all lower | to 2 weeks later.

Data Provided by Public Commenters

Summary of Relevant Results

Commenter
Steve Reiber, March | In one graph (p. 7 of his presentation), Mr. Reiber presented data from
30,2011 DC Water showing average post-PLSLR Pb levels in FD and run-to-

1 cold samples over time, ¢.g., within 3 days (n= 229), 4 to 7 days (»

=105), etc. The total number of samples represented in 511. The data
clearly show that, on average, post-PLSLR Pb levels were sharply
elevated within the ficst 3 days (average = 381 ppb in FD samples) and
from days 4 to 7 (average = 81 ppb in FD samples); but the average Pb
Jevels in both FD and run-to-cold samples were <15 ppb for all time
periods between | wk and 1 mo, and <10 ppb between 1 and 2 mos.
Post-PLSLR Pb jevels, on average, ¢learly dropped dramatically after i
wk: however, the spread of the data (standard deviation and maximum
values) was not shown, so the magnitude and duration of elevated Pb
levels at individual sites are not evident.

A second graph (p. 8) shows profile samples collected at one home after
PLSLR. Pb levels were high in a gatvanized section of pipe 1 d afier
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PLSLR, but only slightly elevaled at 2 and 4 weeks (one sample > 15
ppb in each case), and low (all <15 ppb) at 8 weeks.

Ralph Scott, May 10, | Mr. Scott provided DC Water data on post-PLSLR Pb levels, but noted
2011 that some sample dates may be in error and that homeowners were
instructed to run all their home plumbing fixtures at a high rate for
several minutes prior to collecting samples. He stated that the average
FD level was 200 ppb and the average 2nd draw (run-to-cold) level was
43 ppb; but it is not clear which data set these average were derived
from. The data in Table D2 (324 samples collected at various times afler
PLSLRs) show g median Pb level of 9 ppb in FD samples; but the 90th
pereentile was 70 ppb, 30 samples had Pb> 0.1 mg/L and 9 had Pb >
1.0 mg/L. So, although FD Pb levels were, on average, <AL, they can be
much higher in some samples, Since the sampling dates are in question,
it is not clear whether the high levels occurred immediately after PLSLR
or later on, nor can possible seasonal effects be reliably ascertained. If
the FD samples were collected after an appropriate (e.g., 6 h) stagnation
| periad, the results are not comparable with those of FD samples in other
studies. Until these issues are addressed and resolved, it is not possible
to draw many reliable conclusions from these data.

M. Scott also provided copies of LCR compliance reports obtained
from DC Water. The report for Jan — June 2006 shows 90th percentile
Pb at 10 ppb in FD and 12 ppb in 2nd-draw sarmples (82% fuil lead
lines; 18% partial). The July — December 2006 report shows 90th
percentile Pb at 12 ppb in FD (76% full lead lines; 24% partial}. The
data were presumably collected using the sampling procedures specified
by the L.CR; but the results for full and partial LSLRs are not broken
down separately, so it is not clear whether the results for the PLSLR
samples were lower than those for no replacement. In any event, since
the 90th percentite values were below the AL, no LSLRs were required.
Thomas W. Curlis, Mr. Curlis provided data swmmaries {Tables C-3 and C-4) obtained from
May 12, 2011 DC Water. Table C-4 summarizes data for FD and 2nd-draw (run to
cold) sarnples after no replacement, PLSLR, and FLSLR during periods
of stable OCCT. Pb levels 1 — 3 yis after PLSLR were similar to those
for no replacement {2006 - 2007), but were clearly much higher than
those found 2 yrs after full LSLR (March 2008 special study). Based on
the 2009 — 2010 data, Pb levels 2 - 4 yrs after PLSLR were significantly
lower than in the “no replacement” samples, and the 90th percentile
values were 4.2 and 3.6 ppb in the ED and 2nc-draw samples, resp.
Table 2 sununarizes data for st and 2nd draw samples 5 — 8 mos post-
LSLR (18 full, 7 partial). Pb levels were low (median and average
values afl <2.3 ug/L) and similar for both full and partial LSLR. The
accompanying text indicates that only one sample exceeded 10 ppb
(11.5 in a 2nd draw posi-PLSLR sample). Collectively, these data
suggest that PLSLR, after an extended period of time, on average, does

little or no harn and perhaps some good.
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Additional References
Commons, C.,, 2011, Effect of Partial Lead Service Line Replacement on Total Lead at the Tap.

Unpublished report describing a study by the Rhode Island Department of Health, submitted to the Panel
during the comment period,

Demarco, J., 2004. Case Study #1: Greater Cincinnati Water Works Paytial Lead Service Line
Replacement, USEPA Workshop on Lead Service Line Replacement, October 26-27, Atlanta, Ga.
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Table C-2: Further analysis of the combined results of Commons (2011} for 8 PLSLRs

Sample Avg. Pb Std. Dev. n> AL
Time Type {mg/L) {mg/l) (out of &)
Pre-PLSLR First Draw 0.016 0.010 !
12 hours First Draw 0.061 0.055 6
3 days First Draw 0.019 0.019 2
2 weceks First Draw 0.014 (.007 4
4 months First Draw 0.007 0.004 0
Pre-PLSLR Run until cold 0.609 0.004 [
12 hours Run until cold 0.031 0.029 4
3 days Run vuatil cold 0.012 0.007 2
2 weeks Run until cold 0.011 0.007 3
4 months Run vntil cold 0.003 0.0062 0
C-6 Schedule JAM-r4
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Table C-3; Observed Lead Levels After LSLR

First Draw {ppb lead)
Full Lead Service Line —
LCR not xeplaced o il Il B
2006'2907 Yes Parﬂal]}’ Repiaced Leﬁli ‘
Service Line - 1-3 years 104 12 3 6
after replncement
Partially Replnced Lead
March 2008 - Service Line - 2 years T 11.9 2.1 4.9
Special Study Yes after roplacement I SR SRV S
Capper® - Full LSLR . 2 "8 3.89 0.7 13
years after replacement ) ’ ’
Full Lead Service Line -
LCR notxepleced | PP 4 80} BEL. 88
2009_201 03 Yes Pm:tis}ly Replaced Lead
Service Line — 2-4 yemrs 113 42 1.1 26
after replacoment
Second Draw {pph lead)
Fuil Lead Service Line — 390 14.8 3 6.8
LCR not replaced
9006-2007 Yos | partially Replaced Lead
Service Line - 1-3 years 104 Hrd 3 7
after replacement
Partially Replaced Lend
Service Lins - 2 years 75 16.2 24 b.b
March 2008~ | 4 | after replacement _ . _ et e
Special Study Copper? - Full LSLR 2 o L83 0 00
years after replacement ’ )
Full Lead Service Line - 974 113 27 5.4
. not roplaced i It I R
2009_20103 Yes Ptu:tiafly Replﬁced Lead
Service Line - 2-d years 105 3.6 i.0 1.8
after replacement
Note —

1 "Stable OCCT reflects compliance with LCR OCCT water quality parameters requirements and
maintaining lead and copper levels below the respeetive action levels,

2 “Copper service” indicates that the home had a full service line replacement.

3 These are 1* and 204 draw samples under stagnation periods of at least 6 hours or more.

NA, not available
Source — DC Water
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Table C-4: Lead Levels Observed 5 — 8 months After LSLR

Full

09

Partial 2.2
Source — DC Water
C-8
Schedule JAM-r2
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APPENDIX D - Sampling Methods {or Lead in Tap Water

This appendix identifies methods for coliecting samples for the determination of Pb in tap water,
summarizes their purposes, and deseribes some of their strengths and weaknesses, The purposes of this
discussion are: 1) to serve as a source of information for readers who may be unfamiliar with one or
more of the methods described, 2) to support statements made in the main body of the report regarding
the tendency of sampling methods to undersample or oversample particulate Pb, and 3) to help the
reader understand why Pb levels in samples collected using a particular method are not necessarily a -
good measure of the Pb levels to which consamers of drinking water are actually exposed. The SAB did
not intend to prepare an exhaustive list of all methods in use, to exhaustively review and evaluate
“available methods, or to recommend particular methods for future use,

Tap-water samples for Pb analysis may be collected in a number of ways, each reasonably well-suited
for a specific purpose but having significant limitations when used for purposes other than its originally
intended purpose. Sampling protocols used in recent studies inclnde:

1) First draw sampling — required by 40 CFR 141.86(b)2 for monitoring lead and copper
under the LCR, except for lead service line samples. A 1-liter sample of water that has been
stagnant in the plumbing system for at least 6 hours is drawn from a cold-water tap in a
kifchen or bathroom, First-draw samples are well suited for determining the concentrations of
lead released from plumbing materials in the faucet and lines and fittings under the sink. This
is useful in assessing water corrosivity and the effectiveness of a utility’s optimized corrosion
control program, and also in determining the Pb levels to which consumers may be exposed
if they take a drink of water, after it has stood for 6 hours in the faucet, before flushing the
water from the tap. First-draw samples are not filtered, so they may contain particulate Pb;
but particulate Pb initially present in the water, prior to stagnation, may settle out in the walter
lines during the stagnation period and may therefore be significantly undersampled when the
sample is collected. First-draw samples often have Pb levels grossly different from those in
subsequent samples collected sequentially, as documented in numerous studics, some of
which are cited in Table C-1. This is especially true in samples collected in homes having
full or partial LSLs, or in homes having interior plumbing tatevials heavily encrusted with
Pb-bearing deposits (HDR, 2006; McFadden et al., 2011). In such cases, both dissolved and
patticulate Pb levels can be much higher than those in the first-draw sample.

2) LSL sampling - required by 40 CFR 141.86(b)3 for determining Pb concentrations in water
left standing in an LSL for at least 6 hours. The results are used to determine if a line is
exempt from replacement (if all samples contain <0.015 mg/L of Pb) and for the
hiomeowner’s information following PLSLR. Three options for collecting the sample are
specified: i) wasting a volume calculated based on the interior diameter and length of the
pipe between the tap and service line before collecting a sample, ii) tapping directly into the
service line, or iii) allowing the water to run until there is a significant change in temperature.
For homes with LSLs, this protocol nicely complements first-draw sampling by attempting to
obtain a sample from the LSL itself. However, all thice sampling options are problematic in
that the Pb levels measured may be considerably lower than those to which the consuner is
actually exposed when drinking water left standing in the LSL. Waler collected using the
first sampling eption may not be from the LSL, because pipe volume between the LSL and
the tap could be miscalculated as a result of mathematical or measuring errors, or because the
volume of the pipe occupied by scale and corrosion products was not taken into account. A
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sample drawn directly from the LSL will be a standing water sample, so particulate Pb could
potentially be grossly undersampled due to settling. Particulate Pb could also be oversampled
or undersampled depending on flushing of the line (flow rate and duration) prior to the
stagnation period, since aggressive flushing can increase particulate Pb levels (by dislodging
them from the pipe surfaces) or flush them out the system. If the third option is employed, a
significant change in temperature could indicate the presence of relatively Pb-free water from
the main rather than water from the LSL; and difficulty sensing a temperature change, as may
occur in the summer months when surface water temperatures are often close fo room
temperature, may result in collection of a sample from a random location.

3) Profile sampling — used to examine the Pb concentration profile in household plumbing. A
series of samples is collected, typically after the water bas been left standing for at least 6
hours, with the {ast samples representing water coming directly from the main. This
technique can be used to determine if elevated Pb levels are associated with an LSL and
perhaps, in some cases, with the connection between an LSL and a service line composed of
copper or galvanized iron. The samples are usually drawn rather slowly, fo minimize mixing
and so the volume of each sample ¢an be carefully measured; but Pb levels are known to vaty
with flow rate {e.g., Britton and Richards, 1990; HDR, 2009; Deshommes et al, 2010;
McFadden et al, 201 1). Using a fow flow rate minimizes erosion and resuspension of
patticulate Pb, so this method can potentially result in gross underestimation of particulate
Pb. Another disadvantage of this protocol is that a large number of samples must be collected

and analyzed, increasing moniforing costs,

4} Random daytime sampling - used to collect representative samples of tap water during the
course of a normal day. Random samples can potentially provide a better estimate of human
exposure than other types of samples. However, the concenirations of total, dissolved, and
particulate Pb are expeeted to be much more variable in such samples than in other types of
samples; thus, a large number of samples is typically needed to obtain meaningful resulis.
Furthermore, random samples can produce biased results if the sampling schedule is not truly
random or if the samples differ in certain ways from those actually consumed. For example,
if samples are not collected early in the morning for fear of waking the residents, a
representative number of first-draw (standing water) samples may not be included and the
results for dissolved Pb may therefore be biased on the low side; ot, if the samples are
collected without flushing and the consumer normally fushes the tap first, the results may be

biased high.

5) Others protoeols — used by researchers for specific purposes. Examples include high
velocity, particle stimulation, and water hammer simulation sampling protocels designed to
stimulate release of particulate lead (e.g., HDR, 2009; Deshommes ¢t al, 2010). When using
these protocols the Pb levels in the samples may exceed those to which consumers are
normally exposed but they may represent worst-case condilions reasonably well.

The sampling protocols currently specified in the LCR have significant limitations, as do other protocols.
The SAB recognizes that these protocols were adopted for pragmatic reasons. However, the SAB also
recognizes that the results obtained using these methods are widely perceived as being nseful for
estimating the tap-water Pb levels to which humans are exposed when in fact they may vesult in
significant underestimation or overestimation of actual exposure, Exposure assessmeits are complicated
not only by the limitations of sampling methods but also by the fact that, in a given home, hittle or no
information is typically available regarding consnmer behavior, e.g,, how long the tap is run before
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taking a drink, how fast the water is run when flushing, how rapidly the tap is turned on and off, whether
the water is filtered, how much water is actually consumed, whether the water is used for cooking, ete.
The limitations of current sampling protocols and their usefulness in producing data suitable for
exposure assessments should be carefully considered in future revisions to the LCR, in evaluating the
results of studies of Pb in tap water, and in assessing the impacts of tap-water Pb levels on human health.
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APPENDIX E - Techniques for Locating, Identifying, Replacing, and Rehabilitating Lead Service
Lines

Although seemingly a simple matter, the replacement of any water service line, regardless of the
material of composition, is not a simple one-step task. While the response to Issue 4 highlights those
techniques used in PLSLR that the SAB finds to have the greatest potential for releasing lead following
a PLSLR, the list of techniques discussed is not complete. This appendix describes additional techniques
that are used to locate lead service lines, identify/confivm the composition of the service line material,
then replace or rehabilitate the line. The SAB finds that these iechnigues do not contribute to the
elevated Pb levels observed following a PLSLR. Their inclusion in this appendix is offered as
verification that the techniques were considered during the deliberations.

Locating and Identifying L.SLs

L.SLs cannot be replaced until they are located and identified. Work by Deb et al. (1995) provided a
summary that describes the techniques available for Jocating and identifying LSLs. Although some
technigues used for locating service lines are minimally invasive (some of the direct methods used to
identify the service line material require physical access and divect contact with the service line) there is
no evidence to suggest that these methods contribute to lead release following PLSLR. The SAB found
no evidence that these methods contribute to the elevated lead levels following PLSLR. '

Using indirect methods for locating and identifying LSLs requires an extensive database that accurately
characterizes home age, plumbing materials, and renovation history. In general, the indirect methods
have been demonstrated to be less accurate than direct methods leading to the misidentification and
subsequent misclassification of LSLs'. The SAB is confident that indircct LSL locating techniques do

not contribute to lead release following PLSLR.

Replacement and Rehabilitation Technigues

According to Kirmeyer et al. (2000) the techniques used to access or rehabilitate LSLs include: open
trench, pipe bursting, pipe pulling (moling), lining an existing LSL, or coating an existing LSL. Unlike
the open trench, which exposes the service line, replacing an LSL by pipe bursting or pipe puiling
(moling) on a new or existing route involves minimal trenching. In pipe bursting, the LSL is replaced by
following the existing service line, forcing it to expand and buest, then pulling (or pushing) a new line in
through the existing hole and reconnecting the service at both ends, An alternative to bursting the LSL
involves pulling a new service line into & hole bored (moling) along the same route following paratlel to

the existing line.

Unlike the replacement techniques previously mentioned, LSL rehebilitation is a process whereby the
LSL is left in place, but the interior surface is covered or coated to prevent contact between the lead
surface and the water, There are two processes that fall into this category described by Kirmeyer et al.
(2000), slip lining and pipe coating. Although these techniques have been employed by some utilities in
ihe UK and the Netherlands, practical and regulatory concerns have thus far limited their use in the U.S.

' According to Deb et al, (1995) indirect methods of LSL identification were not 100% accurate. In their two case studies, the
accuracy of identifying LSLs was 73.7% and 92,2%.
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Although the Kirmeyer et al. (2000) study provided an excellent summary of techniques that could be
used for a PLSLR, the study did not include a water quality evaluation of these rehabilitation techniques,
hence the SAB was unable to evaluate the impact that the techniques might have on lead releasc.

Generally, the SAB finds that, unless the PLSLR technique involves divect physical contact with the
service line, it is reasonable to assume that the act of replacing the service [ine will have minimal impact

on fead relcase following partial or full LSLR.
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New Orleans road work could raise lead levels in your water, officials war... Page 1 of 7

Menu SstWeather Subsciibe

LOUISIANA ENVIRONMENT AND FLOOD CONTROL

"New Orleans road work could raise lead levels in your water,
officials warn '

Updated on July 12, 2017 al 8:38 AM
Posted on July 12, 2017 at 9:27 AM

The city of New Orleans and the Sewerage & Water
Board are warning residents to prepare for elevated lead
levels in their water as crews begin road improvement
projects across the city. The road work has the potential
to unearth older lead water service pipes, which will
need to be replaced. (Photo "Faucet" by Kamil Kaczor
licensed via Flickr under CC BY 2.0}

512

shares

By Jennifer Larino, jlarino@nola.con.
NOLA.com | The Times-Picayune
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New Orleans road work could raise lead levels in your water, officials war... Page 2 of 7

New Orleans has nearly $1.8 billion in street improvements in the pipeline in coming years.
The result, hopefully, will be smoother, better draining roadways for dozens of
neighborhoods where dodging potholes has evolved into a grudging art form. The work
could also unearth another aspect of the cily's aging infrastructure in desperale need of
repair -- undiscovered lead water sesvice lines.

The New Otleans Sewerage and Water Board and Mayor Mitch Landrieu's office are
nofifying residents cilywide of the possibility of temporary elevated lead levels in drinking
water as crews begin to dig up roads in coming months. The work, which has started in
earnast in Lakeview and ramps up citywide headed into fall, affects a number of
neighborhoods including New Orleans East, Gentifly, the Lower Ninth Ward and the

Audubon area Uptown.

R B T iTh
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i

Lakeview road repairs to bedin early next month

The repairs mark the first FEMA-funded construction project in the city's $2.4 billion Capital
tmprovement Plan.

Cedric Grant, executive director of the Sewerage & Water Board, said the possibility of
finding old tead service pipes exists any time there is road work in New Orleans. A ban on
iead pipes was not wiitten into building code untii the late 1980s, and it is impossible {o

know exactly where all the remaining pipes are buried today, he said.

Grant framed the FEMA-funded roadwork projects falling under the city's five-year Capital
Improvement Plan as an opportunily to lift the hood of the city's water system and make
widespread improvements. His agency continues to test water to ensure it is lead-free
when it leaves city treatment plants, but he encouraged residents to take steps to protect
themselves and stay informed, including taking advantage of free lead testing offered by

the city.
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New Orleans road work could raise lead levels in your water, officials wat.,. Page 3 of 7

"We're frying to delermine what the extent of this is citywide. We're focused with this
capltal program on about 400 miles of streets citywide," Grant said. “We'll get a pretty

good idea once we start digging up these streets."
Is there lead in New Orleans water?

Gities nationwide started to move away from lead water pipes as early as the 1920s as the
public learned more about their toxicity. However, they were not officially banned from use

untli 1986,

Corroding lead water lines can cause the foxic metal to enter the water supply, a process
accelerated in areas where the waler has high acidity or low mineral content.

Lead concerns were rekindled in 2014 when more than 100,000 residents in Flint, Mich.
were exposed {0 high-levels of lead in the drinking water. The cily of Flint had swiiched its
water source and failed to sufficiently treat the waler, causing lead to begin leeching from

the old pipes into the drinking supply.

Here in New Orleans, where much of the housing stoek and water supply system pre-dates
1987, the Sewerage & Water Board treats drinking water with an additive approved by the
National Sanitation Foundation that helps prevent lead from gstling into water. The agency
also tests for lead in daily qualily control tests completed in its labs and publishes an

annual watar quality report.
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New Orleans road work could raise lead levels in yowr water, officials war... Page 4 of 7

"We ensure that the waler coming out of the plant and into the distribution and main pipe
system is lead free," Grant said. "We freat it extensively in the plant, but we also provide

corrosion control”

The Environmental Protection Agency also requires the city to complete citywide lead
testing once every three years. EPA rules require that no more than 10 percent of 50
homes tested have lead levels at or above 15 parls per billion.

The last official EPA sampling was completed in November 2016. Grant said more than
100 tests were completed at sites across the city and all the tests fell below the EPA
threshold. (The East Bank of Orleans Parish had an average count of 7ppb and the West

Bank an average of Zppb.)
Still, some researchers woiry the EPA requirements are too lax.

Research released in Aprit 2016 by Adrienne Katner, an assistant professor of
environmental and occupational health at Louisiana State Universily's Health Sciences
Center, showed as much as 9 percent of 1,005 homes randoimly tested in New Orleans

had lead levels in drinking water of 10ppb or greater.

Katner told NOLA.com ] The Times-Picayune that no level of lead in waler should be
acceptable, but under EPA rules "up to 10 percent of the sites are allowed to have any

jevel of lead whatsoever.”
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Some N.O. homes test too high for lead; researcher

Standards allow 10 percent of homes to test above action levels, which could mean
dozens are at risk of lead poisoning, scientist says

How do | know if my home is at risk?
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New Orleans road work could raise lead levels in your water, officials war... Pagé 5 of7

Despite treatment, lead contamination is still a possibility in New Orteans. By the time
drinking water leaves your tap, it has woven through a system of dozens, if not hundreds,
of water supply pipes, including service pipes that are on private property,

Those private fines are the ones fhat remain the biggest mystery to the cily. Grant noted
the Sewerage & Water Board can replace all the lead pipes its finds on public property, but
not those underneath private property. He said homeowners and others who want lead
water pipes on their properly to be replaced will need to hire their own contractor to

complete the work.

Road work can enhance that risk. Cily lines are often disconnected and reconnected with a
homeowner's pipe system. That can dislodge deposits that have prevented lead from
leeching into water In the homeowner's pipe. Lead can be released into the water for
monlhs after a reconnection is completed.

Sarah MclLaughlin Porteous, the director of the city's Special Projects & Strategic
Engagement Office, said the S&WB and the city will be notifying affecled property owners
and renters of the possibility of elevated lead levels before each road project begins,
through the city's RoadWork NOLA email newsleller, inserts in water bills, and during
community meetings, which will be held at the start of each project.

Click here to sign up for RoadWork NOLA emails and here to see a full list of upcoming

projects.

Grant said the S&WB will also be going door-to-door with flyers to notify property owners in
areas where lead water supply pipes are found during road work.
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Porteous said about half of the more than 200 projects included in the Capital
improvement Plan are likely to have some form of water, sewer and drainage work.

"This is really going to be all across the city," she said. "In some way or another every
neighborhcod is going o be {ouched."

How can | protect mny home?

Grant encouraged all residents concerned about lead in their water to take advantage of
lead testing offered by the S&WB. '

The service is free, though it does require a wait. Homeowners are sent a sample kit and
must fill collection botiles with samples of tap water. The samples are sent to the Louisiana
Department of Health and Hospitals for testing, which must return resuits in 30 days or

fewer.
Residents can request a test by calling 504-865-0420¢.

The S&WB also recommends property owners in affected road work areas take the
following measures:

« Flush the faucets in your home with cold water for at least § minutes before using or
drinking tap water. The S&WB recommends flushing faucets before using the waler for
at least a month after road work in the area.

+ Use cold tap water for eafing and drinking. Hot water is more likely to contain higher
levels of lead. Run water until it is as cold as il can get, especially when drinking,

cooking and making baby formula.
. Clean faucet aerators regularly. The aerator is the piece at the end of the faucet,

where water runs through.

- Buy water filters certified by NSF International, a product tesling, inspeclion and
certification organization. Most NSF-approved filters must be Instalied directly into the
plumbing or in a refrigerator water filiration system, though select manual pour-lhrough
pitcher filters are avallable. Glick here to see a full list of NSF-certified water filters and

their model numbers,
» Have a licensed plumber inspect your water service line.
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) DENVER WATER Q,

" ,
Pay My Bill (/pay-my-bill)

Manage My Account

{https://myaccount.denverwater.org)

Customer Care:

303-893-2444 te1:305-893-2444)

Lead Service Lines

Qur goal: Get lead service lines out of our community

Property owners are responsible (/residential/services-and-information/homeowner-
responsibility) for service lines, but Denver Water supports recommendations by the
American Water Works Association and the National Drinking Water Advisory Council
that utilities create plans for removing all lead service lines in their systems, with a shared
responsibility among regulatory agencies, governments, utilities and customers.

If you have a lead service line, the best way to remove lead from water is to raplace that line
with copper in full, from the water main into your home.

- Loans for replacing lead service lines |

Replacing a lead service line can be a financial challenge, so Denver

; Woater has partnered in 2017 with Denver Urban Renewal Authority
{http://renewdenver.org/} (DURA) to provide financing to replace these

DURAR

renew oenven IS

fines,
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Under the program, which is serving as a trial for a potential wider-scale prograr in
the future, DURA issues foans with interest rates of zero to 2 percent and repayment
periods of 5 to 15 years, based on income. Eligibility requirements include owning a
single-family home or duplex in the City and County of Denver or a Total Service
distributor, Contact DURA at 303-534-387 2@ to learn more.

Not sure whether your service line is made of lead?

Denver Water does not have these records, because property owners own the lines
residential/services-and-information/homeowner-responsibilityl. If your home was built
and water tap installed before 1951, your line may contain lead, For help finding this
information, call Denver Water at 303-893-2444 . You can also hire a plumber to check

your service line's material,

When Denver Water finds a lead service line

Currently, when we encounter a lead service line in the course of certain planned

construction projects such as pipe replacement {{project-updates/pipe-replacement), we

replace that line entirely with copper. To protect residents’ health, we provide important

post-replacement instructions {/sites/default/files/lead-line-replacement-handout.pdf).

Print
Customer Care.
303-893-2444 (teh:303-893-2444)
Emergencies
303-628-6801 (tel:303-628-6801)
w Bl @ i
About Us {/about-us)
Careers {/careers) Schedule JAM-r2 Indox
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Contact Us {/contact)

Contracts & Bids {/contractors/bid-and-contract-opportunities)

Employee Self-Service (https://dmzprdpsofO1.denverwater.org/psp/BENEFITS/?
cmd=login&languageCd=ENG)

Engineering Standards {/contractors/construction-information/engineering-standards)

{nvestor/Financial Info {/about-us/investor-relations)
Operating Rules {/about-us/how-we-operate/operating-rules)

News on TAP

‘Don't be afraid to get dirty, retiree advises
{https://denverwatertap.org/2017/08/04/dont-afraid-get-dirty-
retiree-advises/)

Now that’s what we call quality
(https://denverwatertap.org/2017/08/03/now-thats-call-
quality/)

Cheesman Dam: Happy trout, reliable water supply
{https://denverwatertap.org/2017/08/03/cheesman-dam-happy-

trout-reliable-water-supply/)

Thirsty for news to hydrate your mind?

Sign up to receive Denver Water's TAP weekly headlines

Email address

JEAeuES mE

Subscribe

© 2017 Denver Water. All rights reserved. Privacy Policy {/privacy-policy)
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Madison

Clty of Madison (/) / Water Ulility (fwater) / Water Quality (/water/water-quality} f
Water Quality Testing (/water/water-quality/water-quality-testing) /

Lead & Copper In Water (/waterfwater-quality/water-quality-testingflead-copper-in-water}

Share 7

Lead & Copper in Water

Madison’s ground water supply does not contain significant amounts of naturally accurring lead or
copper. The naturally corrosive nature of water, however, can dissolve of corrode lead and ¢copper
through contact with water service fines, interior pipes and plumbing fixtures.

Replacing Lead Services

Madison was the first major cify in the country to launch a full Lead Service Replacemeni Program
(http:vav.cityofmadison.comlwaterlbEogiepa—seeks-detaiis-of-madisons—lead-service-
replacement-program). Since 2001, Madison Water Ulility has worked to replace all known lead
water service lines in the city -- more than 8,000 in all -- with much safer copper.

Although the successful 11-year program has largely been completed, lead services are still
occasionally discovered, usually when a property changes hands. If you have a lead water gervice,
you may be eligible to receive a rebate covering half the cost of replacement up to $1,500. Call our
general administrative number at (608) 266-465 1@ for more information, or email

water@madisonwater.org (£ (http://madisonwater.orgf).

Lead can also be found in interior pipes and some plumbing fixtures. {f you don't know whether
your tap water contains lead, you should have the water tested by a certified lab. Proper sampling
is required to obtain a vaild result. (Note: A single test for lead level In drinking water may not be

representative of the level at aft times or of the average level over time.)
Index
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Yott can contact the one of the following certified laboratories fo get lead sampling procedure
information;

+ State Lab of Hygiene, 2601 Agriculiure Drive, Madison, W] 53707, Call (608) 224-6202>

« Public Health-Madison & Dane County, 210 Martin Luther King, Jr. Blvd., Madison, W 63708,
call {608) 266-4821@

Find out more ahout how to ldentify lead water pipes and steps you can take fo make your
water safer, (hitp:/lwww.cityofmadison,.com/water/water-qualityllead-service-replacement-

program/lead-in-water-what-you-should-know}

L ead & Copper Rule Compliance Sampling

Based on our most recent lead & copper test results, Madison Water Utility has been placed on
reduced monitoring (testing every three years instead of every year} for lead and copper. This
schedule will require monitoring for lead and copper at 80 instead of 100 homes. The next round of

sampling will take place in 2017.

« 2014 Monitoring Results PorF 19 (/sitesfdefault/files/city-of-madisonfwater/documents/CuPb%
20Monitoring%202014.pdf)

+ 2011 Monitoring Resuits £oF (& (Isites/detault/files/city-of-
madison/water/documents/201 1Monitoring.FullYearResults. pdf)

« 2011 Summary porF (B {/sites/default/files/city-of-
madison/water/idocuments/201 1Monitoring. FullYearSummary.pdf)

The report, Lead and Copper Rule Compliance Sampling PoF (5 {/sites/default/fifes/city-of-
madison/water/documents/2010LCRSamplingACfinal.pdf}, chronicles the utility's efforts to better
understand and conirol iead leaching from pipes, selder, and plumbing fixtures that contain lead-
based alloys. It alsa highlights the importance of uni-dicectional flushing to reduce manganese
scales that can adsorb and concentrate lead in-water mains. The report details the lead and copper

monitoring ptans for 2010 and 2011,

Water Quality (/waterfwater-quality) T,
Water Quality at My Address (http:/iwww. culyufmadlson comfwateriwaierquamylmywe!is cfm)

Annual Drinking Water Quahiy Reporl (Iwater)watef-qua||ty!annuat‘dnnklng-water-quaiity-report)
Water Main F!ushmg Program (Iwaieriwater qual:kyiwater—mam fiushmg program)

Water Qualzly Tesling (fwaterlwater—quahty]water-quaItty~test|ng)

Saclions &

Private Wells (!waier!water-quahlyiprwale~weﬂs)
Index
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1 Ovarview

| Checking Your Home for lead
i ¥hetCanIDolll Have Lead !
Fipes? 1“,
U

; % FPrograma for Lead Line
i Replacement

i IeadTesting in Philadelphta

e nd

i Lead FAD

; Mesting Lead Standards

Fhiladeiphia’s water quahty continues ;
to meet all State ard Faderat
standards. Philadelphis Water
soecessiulty passed the most recent
roisnd of waler quality testing for
lead & austomers’ 1aps. Learn more
and s¢0 the resuils of those tests
hece,

Fhere are programs for tustomers who wish to remeve lead service
ifnes, including a zero-Interest ioan and free replatement during water
main replacentent.

Replacing & boad Borvice Ling

To acdress concems abobt bossehold lead secvice Eines, the Phitadeiphia Water
Department offers several new pregrams Lo assist custemers,

Homeowner Emergency Loan Program (IELP)

The Phitadeiphia Water Departmicnat offers @ 2areInterest %oon for ouslomers
[rtenested in replacing & fead service lne. Sea cur fagt sheet for mate Information
about how the Homeonner Emergeacy Loan Program (HELP) may be used to
replace your lead service ling,

Pilvate Conlraciors

Customets can also contact any Bcensed and Insured plumter and request an
estimate for replacing head semvice bines and othar seurces of lgad in pumbing.
Pleate note that prices vary accoeding to 3 aumber of factors, Tncuding how far
your home's water meler is frem the City water maln,

Freo Rentovat During Water Hain Replacement

The Phitadelphia Water Department {F¥ID} vafl (ifes to replace any ead seevice line
from Lhe Gly's waler matn il the way to the tustomer's melef when we are
repfacing the water main on ydur bicck. PWD will notify residants by fetter saveral
manths before work is stheduled o beg'n.

Muke Removing Laad Pipes & Part of Creating a Lead-Free Homao

Finding and repladng tead plumidng shou'd ba considared a5 @ part of remaning 2l
tead feom your home. Thi can be expansive, bul removing lead permanently is the
safest option. The Phéadelphia Weter Depanmeat is committed 0 haiping
cystomers remove feed pipes,

Acearding to the Phiadeiphia Dept. of Public Heslth, Identifying and 2ddressing the

oSt eemnmon spurces of lead, lnduding ofd paint, dust and Gt contalning lead will
have the biggest impact for homedgwners interested In redixing the risk of lead

eApTAUTE.

Cases of elevatad blood lead tavels relsted Lo water have aot been igaatified by the
phitadelphia Dept, of Puliic Healih,
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@
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Cuslormer Resources

baity flushing tips

Spanish transtation

Fortuguese transkatioh

P How to thecek for lead pipes

1 Spanish transtation

I Pertuguese transfabon :
;. Community Presentation on Lead

tn Orinking Water
Hovember City Council
Tesiimany ~ New Lead Bill

Hovzr Can] Get My
Water Tested?

H
]
H
i

i

Phifadeiehla Water wili tomduct free
bead bests for customers, If you
Ealieve you have leed plumbing in

! your home and wadd fike te have

comeons chadh ypue walter, calf our |
holine at 215-685- 6300-;@ to
schedule an appuintment.

i Maintaining Household
. Plumbing

Wator Topics People We Serve Govemment Contact
Water Uity Arts & Culture Bhsinesses tiayor's Office 3t
Sustainability Education Residents City Coundil Phaneg Diractory
Equtaion & Qutreach Emplayraent Vvisitars Coutts tanguage Assistance
\Water Rate Board £avirgnment Oistrict Attorney
Aboul Us Health Sheriff
Hous!ng
Helghbarhoods
Public Safety
Recreation
Transportation & Utilties
Urban Development
© City of Philedelphia | webisper @ edala pov § HIPAS | Risht 9 Krdn Foliey I Teams of U
Schedule JAM-r2 index
Schedule JAM-16

http:/fwww phila.gov/water/wu/drinkingwater/lead/Pages/programs.aspx

Page 133 of 276

81712017



Fourteen communities set goal of replacing more than 240,000 lead pipes a... Page 1 of 2

EDF Health

Fourteen communities set goal of replacing
more than 240,000 lead pipes and 19 take
important steps forward

By Tom Neltner | Published; August 7, 2017

Tom Neliner, J.D,, Chemicals Policy Director and Sam Lovell, Project Specialist

An estimated 6 to 10 million homes in the US still get their water from aging lead service
lines (LSLs) — the lead pipes connecting the water main under the street to homes and
other buildings. As the primary source of lead in drinking water, eliminating I.SLs is
essential to protecting public health and responding to community concerns.

Communities across the country are taking on the challenges posed by LSLs. EDEF
considers it important to recognize those leaders who are taking action, In a past blog, we

highlighted the work of the Lead Service Line Replacement Collaborative and its 25

members, including EDF, in developing a toolkit to help communities accelerate
replacement of LSLs. Additionally, the American Water Works Association - the main
organization for drinking water professionals — deserves recognition for its declaration

that 1.SLs need to be eliminated.

Through our review of publicly available information, EDF identified:

« 14 communities that have publicly set a goal of eliminating LSLs in their jurisdiction —
which collectively represents more than 240,000 LSLs. Setting a goal of full
replacement is a critical step in the process—while clearly much work remains to ensure

that LSLs are safely replaced.
+ 19 other communities that are taking important steps to replace LSLs, but may not yet

be ready or willing to set a public goal of full replacement.

The tally of communities is Iikely not comprehensive; we anticipate adding to each as
more communities take action. We encourage users to fill out this survey if they know of a
community LSL replacement program we have missed or not adequately described.

Schedule JAM-r2 index
Page 134 of 276 Schedule JAM-r5

http://blogs.edf.org/health/2017/08/07/fourteen-communities-set-goal-of-repl...  8/8/2017



Fourteen communities set goal of replacing more than 240,000 lead pipes a... Page 2 of 2

Ket Goal of Full LSL Replacement:

o AnuArbor, MI + Platteville, WI

+  Cinecinnati, 0¥ s Pueblo, CO

+  Denver, CO + Tacoma, WA

¢ Detroit, MI ¢ Two Rivars, WI

« Eau Claire, WI ¢« York PA

+  Fling, MI v Quiney, MA

s Green Bay, W1 »  Waterloo, WI
Taking Steps on Replacing ISLs:

¢ Boston, MA ¢+ Marshfield, Wi

»  East Chieago, IN s Menasha, WI

+ Fond du Lag, WI »  Milwaukee, WI

+ Galeshurg, IL »  Oshkosh, WI

¢  Grand Rapids, MI + Philadelphia, PA

s Janesville, W1 «  Pittsburgh, Pa

+ Kewaunes, WI + Racine, WI

s Lake Mills, WI ¢ Sheboygan, WI

o Malden, MA »  Washington, DC

« Manitowoe, Wi

LSL replacement programs vary dramatically; no town or city in the country is identical.
We describe each of the programs using a framework to highlight progress in four areas:

1. Replacing the full pipe, rather thana partial replacement that can make mattexrs worse;
2. Providing economical and equitable replacement options;

3, Developing a robust, public inventory; and

4. Providing guidance to property owners.

Developing and implementing an LSL replacement program isa complicated process,
made challenging by many factors that include: service line ownership, the cost of

replacement, and inconsistent recordkeeping of service line material. Many communities
have found creative and innovative solutions to deal with these challenges and others are

working to develop solutions.

By recognizing and describing the efforts of these communities, EDF hopes both to
highlight progress made at the local level on LSL replacement and provide a resource for
other communities interested in getting the lead out of their water systems.

Learn more about each community and additional background on 1SL

replacement.
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Environmental Loans (EL) Private Lead
Service Line (LSL) Replacement
Funding Program

The Wisconsin DNR established a two-year program (SFY 2017 and SFY 2018) to
assist disadvantaged municipalities replace lead service lines on private property for
projects that result in full lead service line (I.SL) replacements. Funding for LSL
replacement on private property is in the form of Principal Forgiveness (PF), which
means no debt is incurred on behalf of the municipality for these funds.

+ Private LSL Program background
+ Implementation tools for municipalities in the LS program

+ Additiona] resources on lead service lines
+ Contact information

Back to Top
Private Lead Service Line (LSL) Program background

+ LSL program description
« Concerns about lead and partial lead service line replacements

+ Lead pipe waste management

LSL program description

The SDWLP Intended Use Plans (IUPs) provide a description of the Private LSL
Replacement Funding Program. Funding for this program is only available for SFY
2017 and SFY 2018, and projects must result in full lead service line replacements.
Municipalitics have three yeats from the date of their loan closing to expend funds for

the LSL program,

The program is intended to assist individuals in disadvantaged municipalities since user
rates cannot be used to replace the private portion of the lead service line. The program
policies are established with participation from the Wisconsin Departments of Natural
Resources (DNR) and Administration (DOA) and the Wisconsin Public Service
Commission (PSC) fo ensure each respective agency's requirements are met.

Schedule JAM-12 Index
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SFY 2017 projects

The 38 municipalities that submitted applications for SFY 2017 funding must close
their principal forgiveness "loans” by June 28, 2017,

+ SFY 2017 LSL Funding List [PDF] (08/09/16).

The SFY 2017 awards are allocated based on municipal population once the
municipality meets the program criteria, including eligibility and deadlines, as follows:

< $1,000,000 for municipalities with population 2.500,000
+ $500,000 for municipalities with population < 500,000 and > 50,000
+ $300,000 for municipalities with population < 50,000

SKY 2018 projects

The 41 municipalities eligible to submit an application for SFY 2018 funding are listed
in the Project Priority List (PPL) and must submit a complete application by June 30,
2017 to receive private LSL replacement funding from this program. Municipalities
will need to document the number and location of the private LSL replacements for
which they are requesting funding in their SFY 2018 application. Specific application
requirements for SFY 2018 LSL project applications will be defined in the near future.

Please check back for updates.

» SFY 2018 LSL Received Intents to Apply (ITAs) List [PDF] (03/01/17).
» SFY 2018 Safe Drinking Water Loan Program (SDWLP) Project Priotity List

(PPL) [PDF1 (01/24/17).
Funding caps will be established in the SFY 2018 SDWLP Intended Use Plan (IUP),

anticipated to be published in April, 2017. A Funding List will be published after the
applications are reviewed for eligibility and completeness.

Concerns about lead and partial lead service line replacements

New national research on lead in drinking water has raised concerns within DNR
regarding the potential for increased lead levels when partial LSL replacement occurs.
The Department is advising that municipalities replace lead service lines in their
entirety — partially replacing lead service lines can increase lead levels in homes. Visit
the Wisconsin DNR Drinking & Groundwater Program's Drinking Water & Lead Web

page for more information on lead in drinking water.

Index
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Private Iead Service Line (LSL) Replacement Funding Program - Environ.., Page 4 of 11

responSIble for the service ime flom the cmb stop to the home (thlS includes all
plumbing except for the water meter inside the property). The municipality is
responsible for the service line from the water main to the curb stop.

Lead pipe waste management

What to do with the lead pipes after they are removed from service:

The Department recommends lead pipe materials removed from water services be
managed through reclamation rather than disposal. A provision in ch. NR 661.02(3)(c),
Wis. Admin. Code allows for management of what would otherwise be waste scrap
metal to be managed as a solid waste provided the scrap metal is reclaimed.

Municipalities are encouraged to carefully evaluate scrap dealers who might take this
waste to ensure the lead pipe materials will be properly recycled. Recycled lead can be
put back into use through lead-acid batteries, lead shielding, and other valuable uses.

If a municipality chooses to dispose of the lead materials, it will be necessary to
characterize the waste to determine if it exhibits a hazardous characteristic for lead.
Lead pipe materials would likely fail TCLP for lead and would then need to be
managed as a hazardous waste. Lead pipe materials determined fo be nonhazardous

could be disposed of in a solid waste landfill.
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Waste determinations

For more information on waste determinations, please contact Ed Lynch, Section chief
of Hazardous Waste Prevention and Management, or contact your DNR Regional

hazardous waste management specijalist.

Back to Top

Implementation tools for municipalities in the LSL
program

Read the list of Considerations for Setting up a Private Lead Service Line (LSL)

Replacement Program [PDF]. This list of considerations is meant as guidance for
municinalitics that are Apnirling how to establish their own private 181, ;3p}ag¢3m{3nt

l“l“lllvlftl!ltiv PRICAR LW MW WINARLR LV Vv ] AL A BLFRA W

program.

» Municipal program & contracting options
+ Cost eligibility & project eligibility

+ Plans and specifications

 Authorized representative resolution

+ Federal requirements

+ Forms

» Closing

Municipal program & contracting options

Municipalities have options for how they establish a private LSL replacement program,
with the understanding that the LSL PF can oaly be used for the cost of replacing
private LSLs which result in the fidl replacement of the lead service line for that

proper(y.
Private LSL replacements can be done:

« to make prior partial service line replacements "full";
+ as planned road and public watermain replacements occur,
* at licensed daycare centers and pre-K-12 schools.

Private LSL replacement can be accomplished through a municipal contract or through

a municipal program where the homeownets contract directly with a
plumber/contractor from a prequalified list. View the Type of Contracting [PDF] table

for contracting options and the associated requirements.

Schedule JAM-r2
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Note: The Department of Safety and Professional Services (DSPS) licenses plumbers
and enforces the state plumbing codes.

Municipal program with prequalified Iist of plumbers

Under this option the municipality issues a Request for Qualifications (REQ) in order
to prequalify plumbers/contractors for participation in the private LSL replacement
program (see Prequalification Considerations [PDF]). Homeowners contract directly
with a plumber from the prequalified list and then are either reimbursed by the
municipality or the municipality can pay the plumber directly on the homeowner's

behalf.

Federal Davis-Bacon wage rates miay not be required when the homeowner contracts
directly with the prequalified plumber, even if the municipality pays the plumber
directly. Applicability depends on property ownership or the type of firm performing
the work. For further guidance, please see Davis-Bacon Applicability in the Private

LSL Replacement Program [PDF].

Municipal Programs ate the most requested option so far under the private LSL
replacement program. Municipalities are developing their own criteria for the

programs, including:

« Funds distribution based on the age of the children in the home;
+ Funds distribution based on household income;

» Fully-funded private LSL replacement;

» Cost-shared private LSL replacement;

« Funds made available through a revolving loan program;

s Voluntary homeowner patticipation; and

+ Mandatory homeowner patticipation,

Municipal confract

Under this option the municipality bids out the private LS. replacement work through
their normal municipal contracting process. All costs are paid directly by the
municipality who coordinates the timing of the private LSL replacement with the

homeowner,

Federal Davis-Bacon wage rates are required when the municipality directly contracts
for the work. For further guidance, please see Complying with Davis-Bacon and

Related Acts (DBRA) [PDF].
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Cost eligibility & project eligibility

The private LSL replacement program can be used for costs associated with private
hotnes, K-12 schools, and licensed day care centers. It does not cover costs for
replacing private lead scrvice lines to commercial and business properties, except in
instances whete a building contains both a business and a residence., All associated
costs for private LSL replacement are eligible for funding, including: investigative
costs, engineering costs (prorated if part of a larger project), easements, force account,

etc.

The public portion of the service line is eligible for regular SODWLP program funding
(loans and, if applicable, regular principal forgiveness). Funds cannot be used to
replace interior plumbing and/or fixtures containing lead (for funding option, see

CDBG Housing Program).

In addition to lead service lines, the private LSL replacement program can fund the cost
of removing lead goosenecks and galvanized service lines that have been served by
lead lines/pipes in the past. A “gooseneck” is a short segment of pipe (under the street)
that connects the water main to the service line. These all can contribufe to elevated

lead levels in the water.

Plans and specifications

For most situations, the submittal of plans and specifications to the DNR for private
service line replacements is not required.

The Department of Safety and Professional Services (DSPS) has indicated that private
residential lines are not reviewable projects under their regulations; however, any
private LSL replacements would be required to meet applicable local, state (DSPS), or
federal codes. The DSPS licenses plumbers and enforces the state plumbing codes.

Authorized representative reselution

An authotized representative resolution [PDF] is requited so the Department knows the
applicant has the authority from the municipality to seek funding for this program. This

resolution should accompany the application submittal.

Note: a reimbursement resolution is not required for a PF-only application.

Federal requirements

Schedule JAM-r2 index
Page 141 of 276 Schedute JAM-15

hﬁp://dnr.wi.gov/Aid/documents/EIF/leadServiceLineFunding.htmi 8/7/2017
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Private Lead Service Line (LSL) Replacement projects are federally funded; therefore,
federal requirements apply:

+ Davis-Bacon Wage Rates (see Davis-Bacon Applicability in the Private LSL
Replacement Program [PDF]).

- Disadvantaged Business Enterprise (DBE) Solicitation (see Federal Requirements
for Private LSI. Replacement Projects [PDF]).

» Environmental Review (see Environmental Review Guide for the SDWLP
[PDF]).

* Use of American Iron and Steel (UAIS) (see Federal Requirements for Private
LSL Replacement Proiects [PDFE].

Municipalities anticipating submitting a SFY 2018 application for funding are
encouraged to initiate the Environmental Review process as soon as possible, to help

expedite the awarding of funds to their project,

Forms
The following forms are part of the private L.SL replacement program:

» LSL Addendum for SDWLP Financial Assistance Application [PDF].
« SDWLP Financial Assistance Application [PDF] (Form §700-262).
o Note: Only pages 1-4 are required.

+ SDWLP Environmental Review [PDF] (Form 8700-365).
o Note: Use Form 8700-365 instead of Form 8700-367 (SDWLP Private L.SL Replacement

Preliminary Environmental Review Worksheef).
» Request for Disbursement for Private LSL Financial Assistance Program [PDFE]

(Form 8700-360).

Naote: June 30, 2017 was the application deadline for SFY 2018 LSL projects.

Closing

Closing Your LSL Loan [PDF] is guidance for municipalities that submitted
applications for SFY 2017 funding and must close their LSL projects by June 28, 2017,

Back to Top

Additional resources on lead service Hnes

index
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Private Lead Service Line (LSL) Replacement Funding Program - Environ... Page 9 of 11

Sample municipal documents

The following documents were distributed to municipalities participating in July 2016
informational meetings:

+ Leak Up To QOwner/ Lead Pipe Replacement Agreement [Word] Boston Water
and Sewer Commission 2012

+ Siatement Regarding Water Service Line [Word] Madison Water Utility (survey
form)

+ Application for Reimbursement of Cost for LSL Replacement [PDF] Madison
Water Utility (reimbursement request form)

« Application for Lead Replacement [PDF] Madison Water Utility (owner/plumber

contract form) ,
+ Check List: Procedures for Replacing Property Owner Lead Water Service [PDF]
Madison Water Utility 2008
» Madison Ordinance [PDF]
« Kewaunee Ordinance [PDFE]

Toolkit from the Lead Service Line Replacement (LSLR) Collaborative

The LSLR Collabotative released a new toolkit for utilities, public health officials, and
local leaders to tackle lead pipes in their community. The online toolkit [exit DNR]
includes a roadmap for getting started; suggested practices to identify and remove lead
service lines in a safe, equitable, and cost-effective manner; policies that federal and
state leaders could adopt to support local efforts; and links to additional resources that

may be helpful when developing local programs.

Strategies to obtain customer approval

The document, Strategies to Obtain Customer Acceptance of Complete Lead Seyvice
Line Replacement [PDF exit DNR], presents an approach to obtain customer approval
for replacement of the lead service line on their property. It focuses on key elements of
proven utility programs for readers to consider when developing their own local cost-
efficient program. This document summarizes the regulatory requirements of the Lead
and Copper Rule as it pettains to lead service line replacement. (Produced by the
American Water Works Association (AWWA).)

Community Development Block Grant (CDBG) Housing Program -

The Department of Administration (DOA) CDBG Housing Program will work with

qualifying homeowners to assess hazards in their homes, including lead service lines.
Index
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Private Lead Service Line (1.SL) Replacement Funding Progtam - Envir... Page 10 of 1]

The 0% interest loan would cover the costs for addressing all hazards, not just lead
lines. Repayment on the loan is deferred until the home is sold ot no longet the
homeowner's primary residence. Visit DOA's CDBG Housing Program [exit DNR]
webpage for more information.

Archived resources & materials

E-Bulletin articles

Read about the LSL program in E-Bulletin newsletters.

Webinar; LSL funding basics

The Wisconsin DNR hosted and recorded a public webinar on 6/8/2016 about SDW/LP
LSL funding basics [VIDEO Length 44:251. It includes a 15-minute presentation
followed by 30 minutes of a panel answering questions, View LSL slide show handont

[EDE]L

Frequently asked questions (FAQ)

The Private I.SL Replacement Progtam Frequently Asked Questions (FAQ) [PDF}
addresses many issues relating to the Private Lead Service Line Replacement Funding

Program and projects.

Prequalification Considerations [PDF] addresses questions about the prequalified list of
plumbers and the municipal Request for Qualifications (RFQ) from licensed
plumbers/utility contractors interested in participating in the private LSL replacement

program.,

July 2016 infarmational meetings

Read the Summary of private Lead Service Line (LSL) municipality meetings [PDF]
held during July of 2016. DNR presented, with patticipation from PSC, information
about the private LSL replacement funding program to municipalities. The following
documents were distributed to participating municipalities:

+ Federal Requirements [PDF] Pertaining to Private Lead Service Line (LSL)

Replacement Projects
« Lead Service Lines and Drinking Water - Best Management Practices (BMPs)

[PDF]
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Page 144 of 276 Schedule JAM-ré

hitpy/dnr.wi.gov/Aid/documents/EIF/leadSetviceLineFunding html /72017



Private Lead Service Line (LSL) Replacement Funding Program - Bnvir... Page 11 of 11

+ Environmental Review Requirements for LSL Projects [PDF] funded by the Safe
Drinking Water Loan Program (SDWLP)

+ Strategies to Obtain Customer Acceptance of Complete I.ead Service Line
Replacement [PDF exit DNR] American Water Works Association (AWWA)

Back to Top

Contact information
Direct questions about the private Lead Service Line (LSL) replacement funding
program to:
Becky Scott
Financial assistance specialist, EL section
Bureau of CFA
608-267-7584@
or
Robin Schmidt
Section chief, EL section
Burean of CFA
608-266-3915@
Direct questions about the Safe Drinking Water Loan Program (SDWLP) to:
Nicole Mathews
Safe Drinking Water Loan Program (SDWLP) specialist
EL section, Bureau of CFA
608-266-0849@

Back to Top
Last revised: Friday July 07 2017

Schedule JAM-r2 nd
Page 145 of 276 ndex
g ° Schedule JAM-r5

hﬁp://dnr.wi.gov/Aid/d0oumentS/EIF/leadServiceLineFuﬁding‘htm! 8/7/2017



PENNSYLVANIA
PUBLIC UTILITY COMMISSION
Harrisburg, PA 17105-3265

Public Meeting held March 2, 2017

Commisgsioners Present:

Gladys M. Brown, Chairman
Andrew G. Place, Vice Chairman
John F. Coleman, Jr,

Robert F. Powelson, Statement
David W, Sweet

Petition of The York Water Company for an Expedited P-2016-2577404
Order Authorizing Limited Waivers of Certain Tariff

Provisions and Granting Accounting Approval to Record

Costs of Certain Customer-Owned Service Line

Replacements to the Company’s Service Account

ORDER
BY THE COMMISSION:

Before the Pennsylvania Public Utility Commission (Commission) is the
Recommended Decision of Administrative Law Judge (ALJ) Elizabeth H, Barnes
recommending approval of a Joint Settlement Pefition (Settlement) of all parties to a case
filed by the York Water Company (*York Water” or “Company”). The Settlement seeks
expedited approval of two issues: (1) a waiver of the portion of York Water’s fariff that
does not allow the Company to bear the costs associated with the replacement of
customer-owned lines and (2) approval to record the associated costs as a regulatory asset

to be amortized over a teasonable period as determined in the next base rate case.

As a water company subject to the Lead and Copper Rule (LCR) at 25 Pa. Code
§§ 109.1101 through 109.1108, York Water must conduct periodic monitoring of the

Index
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drinking water at consumer taps to determine the concentration of lead in the drinking
water. The Company’s most recent resulls for this test exceeded the lead action level set
in the LCR. Consequently, the Pennsylvania Department of Environmental Protection
(DEP) issued a Cohsent Order and Agreement (CO&A) requiring the Company to take

specific action to reduce lead levels at customer taps.’

To that end, York Water filed a Petition for an Expedited Order Authorizing
Limited Waivers of Certain Tariff Provisions and Granting Accounting Approval to
Record Cost of Certain Customer-Owned Service Line Replacements to the Company’s
Services Account {Petition) on November 28, 2016, Specifically, York Water sought
Jimited waivers of York Water Tariff Water — Pa. P.U.C. No 14, Supplement No. 68,
Fourth Revised Page No. 10, Tariff Rule 3.4, which provides that customers are
responsible for the installation, maintenance, and replacement of customer-owned service
fines. York Water initially sought limited waivers of these tariff provisions in order to
replace customer-owned lead service lines concurrent with its planned replacement of
1,660 Company-owned lead service lines over the next 4 years. Additionally, the
Company requested an‘extended waiver of its tariff rule to replace customer-owned lead
setvice lines when discovered, regardless of the material used for the Company-owned
service line. York Water initially requested permission to capitalize these costs and an

Order granting the waivers by December 22, 2016.

On December 19, 2016, the Commission’s Bureau of Investigation and
Enforcement (I&E) filed an Answer requesting discovery and an evidentiary hearing. On
December 19, 2016, the Office of Consumer Advocate (OCA) filed an Answet, which

generally suppotted the Petition but also expressed some reservations.

Y In the Matter of- The York Water Company: Viclations of the Pennsylvania Safe Drinking Water Act and
Regulations, PWSID No. 7670100, City of York, York County. See also, Stipulations of Fact, Exhibit B
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On January 12, 2017, a prehearing conference was held and on January 23, 2017,
the Company, OCA, and I&E (collectively, (“Joint Petitioners”) filed the Settlement
petition, Joint Petitioners also requested that ALJ Barnes certify the record to the
Commission withont issuing a decision in order to expedite the approval of the settlement
on or before Jannary 26, 2017. On January 26, 2017, a Secretarial Letter was issued by
the Commission denying the request for certification of the record without a decision
from the presiding officer and directing ALY Barnes to prepare a Recommended Decision
regarding the Joint Petition as expeditiously as possible. On February 6, 2017, ALJ

Barnes issued the Recommended Decision approving the Petition as modified by the

Settlement.

thkground

York Water is a public utility engaged in the business of supplying water and
wastewater services to approximately 66,100 customers in York and Adams Counties,
Pennsylvania. In September 2016, York Water completed its triennial water sampling
required by the Environmental Protection Agency. The Company’s tests concluded that
6 of the 50 buildings tested had samples greater than 15 parts per billion of lead.
Consequently, York Water is presently subject to a CO&A with the DEP that requires the
Company to take specific action {o reduce lead levels at customer taps.? Pursuant to this

CO&A, York Water plans to expeditiously replace the 1,660 Company-owned service

lines known to be constructed of lead.

The York Water taviff divides ownership of service lines that deliver wafer to a
customer’s premises into two parts: one part is Company-owned and the other is
customer-owned. The Company-owned line extends from the water main to the curb stop

and curb box. The customer-owned line extends from the cwrb stop and curb box to the

2 Consent Order and Agreement entered into on December 23, 2016,

Index
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premises. Under the existing York Water tariff, it is the customer’s responsibility to own

aind maintatn the customer-owned line.

The current York Water tariff does not permit the utility to replace a customer-
owned service line at the Company’s initial cost, Rule 3.4 of the tariff provides that
“Ielach Customer’s Service Line shall be installed.. . . by or on behalf of such Customer

at his expense.” Rule 3.4, Supp. No. 68 to Water Pa, P,U,C. No. 14, Fourth Revised Page
No. 10. '

Replacing the Company-owned lead lines addresses only part of the problem.
Customer-owned lead lines also need to be replaced. Under York Water’s existing tariff,
replacement of customer-owned lead lines would depend upon each customer assuming
the burden and full expense of the replacement. Rather than rely upon customers {0
replace their lead service lines, which would result in a haphazard approach, York Water
proposes to assume that responsibility at its initial expense. While performing the
replacement of the Company-owned lead service lines, York Water proposes to
simultaneously replace the customer-owned portions of the lead service lines as they are
discovered. in instances where the customer-owned lead service line is connected to a
Company-owned non-lead service line, York Water would still replace customer-owned
lead service lines, as they are discovered. York Water proposes to pay up to the

Company’s average contracted cost for replacing a customer-owned lead service,

Under the terms of the Settlement, the waiver allowing the Company to assume
the initial cost of replacing customer-owned lines would not extend to line
repair/replacement for reasons other than the presence of lead. The Settlement also
addresses limitations on later replacements. Finally, the Settlement addresses the rate
treatment of York Water's initial expense and requires the Company to record the costs

as a regulatory asset, to be recovered in future base rate proceedings.
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The ALJT recommended granting York Water’s Petition, as modified by the
Settlement. Specifically, the ALT recommended granting a limited two-phase waiver
from compliance with its Tariff Rule 3.4: (1) a four-year waiver involving the
replacement, at the Company’s initial cost, of lead customer-owned service lines
discovered when the Company replaces its own lead service (Phase 1) and (2) a nine year

waiver involving the annual replacement of customer-owned lead service lines as they are

discovered (Phase 2).

Discussion

In light of the gravity of the situation, York Water requested, and the settling
patties agreed to, a waiver of Tariff Rule 3.4, Historically, the Cominission has granted
tariff waivers in very limited circurnstances.” Considering the important role of utility
tariffs, waiving such provisions is generally disfavored as a matter of law and policy,
Tariffs set forth in writing the rules and provisions by which a utility operates so as to
provide the utility and the public with a transparent understanding of a utility’s obligation
to provide non-discriminatory service.' As such, it is more appropriate for York Water to

make the changes agreed upon in the Joint Settlement Pelition through a tariff revision.

* See Petition of Peoples Natwral Gas Co., LLC for Approval of Limited Waivers of Ceriain Tarilf Rules Related to
Customer Seyvice Line Replacement, Docket Nos. P-2013-2346161, ef af 2013 Pa. PUC LEXIS 543, at 95-97
(Order Bufered May 23, 2013); Pefition of Colunbia Gas of Pennsylvania, Inc. Jor Limited Waivers of Cerlain Tariff
Rudes Related fo Customer Service Line Replacement, Docket No. P-000724337, 2008 Pa. PUC LEXIS 344, at 9

{Order Entered May 19, 2008),

* A public utility may not charge a rate other than the rates set forth in its tariff. 66 Pa. C.S. 1303A tariff is a set of
operaling rules imposed by the Commission that each public wtility must follow in order to provide service to its
customers. PPL Electric Utilities Corp, v Pa. PUC, 912 A.2d 386 (Pa. Cmwith. 2006). Each public utility must file
a copy of its tariff with the Commission selting forth its rates, services, niles, regulations and practices so that the
public may inspect ils contents. 66 Pa. C.S. 1302; 52 Pa.Code 53.25. The Conmission bas no autherity to allow a
public utility to deviate from its tarif€ even where ihe Commission concludes it is in the public interest. Philadelphia
Suburban Water Co. v. Pa PUC, 808 A.2d 1044 (2002); Public ulility fariffs must be applied consistent with their
langnage. Public utility taniffs have the force and effect of law and are binding on the public utility and iis
customets. Pennsylvania Electric Co. v Pa PUC, 663 A.2d 281 (Pa. Cmwlth. 1995); Tariff provisions previously
approved by the Commission are prima facie reasonable. Zucker v. Pa PUC, 437 A.2d 1067 (Pa.Cmwith. 1981)
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This case needs to move forward, as York Water is already gearing up for
construction to ameliorate a problem of the utmost importance to its customers. Futther,
the proposed course of action by York Water coordinates the replacement of Company-
owned and adjoining customer-owned service lines. As such, delay of customer-owned
Hne replacements can result in a delay of Company-owned replacements, unnecessatily
stalling the actions necessary under the CO&A and potentially harming the health and
safety of York Water’s customers, The efficiency of this approach minimizes total costs,
thereby providing better service to York Water customers, particulatly to those who
might find the fotal cost of replacing the customer-owned line to be burdensome or too
expensive a task to undertake independently. Additionally, a “partial lead service line
replacement” may not significantly reduce the lead level at the customer’s tap, but may
temporarily increase lead at the customer's tap due to disturbing the customer-owned

service {ine during the partial replacement.’

Accordingly, in order to delay this matier no fonger, the Joint Petition for
Settlement will be treated as a petition for approval to file a tariff supplement, and will be
approved as such.® York Water shall file a tariff supplement that reflects the terms of the
Settlement, including sunset dates consistent with the parties agreed upon waijver
expiration timelines, within seven days of entry of this Order. Once filed, the amended
tariff will be effective upon three days’ notice, which will give the Commission and the

Joint Petitioners an opportunity to ensure that the proposed tariff is consistent with the

Settlement.

In the meantime, recognizing the pressing health and safety issue at hand, as well
as the delay that has ensued in addressing this case of first impression, we will grant York

Water a temporary waiver of Tariff Rule 3.4, This waiver will expire upon the effective

% See, Stipulations of Fact, ltem 67.
% The Joint Settlement Petition already includes all of the necessary agreements among the litigating patties, so there

is no prejudice in freating the Joint Petition as a petition for approval to file a tariff supplement.
index
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date of the fariff supplement required by this Order, The Commission has, in natrow
circumstances, issued such time-limited waivers, and doing so here is necessary to allow.
York Water to begin work replacing customer-owned lead service lines immediately in

the context of a DEP-issued consent order.” THEREFORE,

IT IS ORDERED:

I That the Pctitio:_l of The York Water Company for an Expedited Order
Authorizing Limited Waivers of Certain Tariff Provisions and Granting Accounting
Approval to Record Cost of Certain Customer-Owned Service Line Replacements to the
Company’s Service Account, as modified by the Joint Petition for Settlement and this

Order, shall be treated as a petition for approval to file a tariff supplement.

2, That the Petition of The York Water Company for an Expedited Order
Authorizing Limited Waivers of Certain Tariff Provisions and Granting Accounting
Approval to Record Cost of Certain Customer-Owned Service Line Replacements to the
Company’s Service Account, as modified by the Joint Petition for Settlement in the

nature of a petition for approval to file a tariff supplement and this Order, is approved.

3. That The York Water Company is granted a temporary waiver of Tariff

Rule 3.4, which will expire upon the effective date of the tariff supplement required in

Ordering Paragraph 4.

4, That The York Water Company s required to file a tariff supplement

consistent with the Joini Petition for Settlement and the Comunission's final Order in this

7 Joint Application of West Penn Power Cowpnny and Airco Carbon Division, BOC Group, Inc., for Temporary

Watver of Maximum Electrical Demand Provisions of Utitity Tari(ff for Temporary Provision of Electric Service to
Aireo Carbon Division, BOC Group, Iuc.’s St. Marys, Pennsylvanita Facility, Docket No, A-111250F009, 1987 Pa,

PUC LEXIS 319; 63 Pa. PUC 557 (Order Entered April 16, 1957).
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mattei within seven (7) days of enfry of this Order, and which will be effective upon

three (3) days’ notice.

5.  That The York Water Company will serve its tariff supplement on the Joint
Petitioners, who will have three (3) days to object to the tariff as inconsistent with the

Joint Petition for Settlement and the Commission's final Order.

6. That The York Water Company be permitted to book cosis related to

customer-owned lead service line replacements to a regulatory asset account.

7. ‘That The York Water Company shall provide to the Joint Petitioners and to
the Commission an annnal report on the number of Company-owned service lines
replaced, and the cost of replacements, broken down by customer rate class (i.e.,

residential, commercial, industrial).

8. ‘That The York Water Company shall provide to the Joint Petitioners and to
thé Commission an annual accounting of the cost of the tap water billing credit provided
pursuant to paragraphs 3(a)(i)(c) and (b)(iii) of the Consent Order And Agreement with
the DEP dated December 23, 2016, attached as Exhibit A to the Settlement.

9. That The York Water Company shall provide the Jeint Petitioners with a
copy of the evaluation of its corrosion control treatment system that it is required to

perform under paragraph 3(f) of the Consent Order and Agreement with DEP.

10.  That The York Water Company shall search for opporiunities for low or no
cost funding of the cost of replacement of lead customer-owned services, including grants
and loans. Any grants obtained for payment of replacement of lead customer-owned
services shall be booked to the regulatory asset account, as an offset to costs. The York

Water Company shall include information regarding any funding it receives in its apnual
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line replacement yeport provided to the Joint Pelitioners and Commission. If no funding

is available, The York Water Company shall include any evidence of atiempts to obtain

said funding,.

11, That The York Water Company shall undertake appropriate customer
outreach efforts lo advise customers to check their services for the possibility of lead.
Upon receipt of a customer report of a customer-owned lead service line, The York
Water Company will dispatch The York Water Company personnel to check the report
and, if appropriate, to offer a kit for the customer to take a water sample that will then be
tested for lead by The York Water Company. If the result of The York Water Company’s
inspection confirms a customer-owned lead service line, then The York Water Company
shall proceed with replacement as described in the Joint Petition for Settlement. The

York Water Company shail report on its outreach efforts and results to the Joint

Petitioners and the Commission every six months.

12.  That the Bureau of Technical Utility Services shall monitor The York

Water Company's annual reporting in conjunction with the Joint Petition for Settlement,

as modified by this Order.
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13,  That this docket be marked closed.

BY THE COMMISSION,

Rosemary Chiavetta

Secretary
(SEAL)
ORDER ADOPTED: March 2, 2017
ORDER ENTERED: March 8, 2017
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‘Service Order Numb

MoPS8C £6002.1_Alachment 1

Gase No. WU-2017-0296 - AAD Lead Line Replacement

_bosgesgp T T T 1444.1
Labor 630.98
Labor Overhead 273.52
Maleiials & Supplies 239.71

..B03gs283 e e 17878

"~ Labor 657.25
Labor Overhead 277.24
Materials & Supplies 244.28

90386740 o 442362
Labor 635.80
{.abor Gverhead 272.74
Materials & Supplies 215.08

80402274 _ . 116057
Labor 640.64
Labor Overhead 291.48
Materials & Supplies 228.45

..Bodosted . -1,034.65
Labor 63096
Labor Querhead 270.27
Malerials & Supplies 13342

80408038 849.13
Labor 449.35
lL.abor Overhead 213.54
Matarials & Supplies 186.24

_so410339 . 1,201.16
Labor 578.38
Labor Gverhead 256.98
Materials & Supplies 365.80

Lsostp 401830
Labor 630.96
Labor Overhead 261.16
Materials & Supplies 124.18

90417028 . 869.84
Labor 473.22
L.abor Overhead 178,14
Materials & Supplies 218.48

LeoaM7 79660
Labor 374.64
Labor Overhead 181.89
Materials & Supplles 240.07

90428050 . 1,153.45
Labor 630.96
Labor Overhead 265.33
Materals & Supplies 257.18
Labor 630.96
tabor Overhead 262.65
Materials & Supplies 162.77

. 9odoeety . 08845
Labor ' 420.64
Labor Qverhead 163.52

Maletials & Supplies

Indirect costs at 9.30%
tolal=

1.262.11
14,833.20
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T et Sttt e e s L

sT. TosefH

MoPSC S0002_Attachment 2
Case No, WU-2017-0286

s - 7 to-d
MORT W ES: OPERA 5 Statement 1030
PO# 5000074747

NWATIHEMN A, IS

May 2017

fvitssour] Amerlean Water Company

PO, Box 5605
Cherry Hili, N} 08034

vendor #§ 120765
ammy. gieaves@amweatercam.
_ _ Address and Description of Work Amount
2627 Delawsare - 3/4 " Short Side Complete feplacement Service $ 4,440.00.
2834 Donlithian -~ 3/4" Lon Slde Complete Replacement Saivice S 4,307.05
1218 Nort)i 26th Streat- 3/4™ Long Side Complete Replacemeant Service $.5,102.69
914 Main - 8/4" Long Side Complate Replacement Service $ 3,618,00
724 North 4th Street - 3/4° Long Side Replacement Service $ 1,650.00
722 Mount Mora - 3/4" Long Side Conplete Replacenent Service $ 6,860.00
1427 North 215t Street - 3/4" Long Side Complete Replacement Service $ 5,158.25

Paving: $1500.00

Materlal: $3963.23

La

www.meenunderground.con
Thank you for your business!

Schedule JAM-12
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Subtotal
Tax 4.00
Total Bue | $32,135.99
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MoPSC S0042_Atlachment 2
Case Mo, WU-2017-0296
Pago2 03

Statement 1.024

PO# 5000074747

Aprli 2017
witssour! Amnerlean Water Company

P.C. Box 5605
Cherry Hill, NJ 08034

Vendor # 120765
tammy.aleaves@amwater.com
Address and Description of Work . Amount
3235 Penn - Repfate 5/8” Setter, Replace 21" Meter Tile, tnz and 1id $ 1,950.00)
1002 Morth 4th Street - Replace 5/8" Setter, Replace Moter tiie, ding and Iid $ 1,950.00
2722 South 19th Street - Complete Replacement Service 5 4,259.89
2235 Seneca - Complete Replacement Service $ 4,956.18

Material: $1428.79
iLabor: §11186.38
P

www.mmyaggrgra nd.co;:;] l Sub:tai ‘ 1311.?
Tox (.00

Thank you far your businesst
Total Due | $13,116.17

MAWC southwest operalions
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P In )

MoPSG SO002_Alachment 2

Case No. Wik-2D17-0296
Page3of 3

703

Page 160 of 276

Ad Contract Side
2627 Delaware Street [ 4,430.00, 5 1,900.00 |5 _ 2,540.(}0‘
2834 Donlphan Streat 5 4,307.05 | § 2,450,00 { 3 1,857.05
1218 North 26th Street $ 5102591 % 2,450.00 1 § 2,652.69
934 Mala Street 5 3,618.00 { $ 2450001 6 1,168,00
722 Mount Mora $ 6,860.00 | § 2,450.00 { & 4,410.00
427 North 21st Street $ 51582513 2,450.00 | § 2,708.25
2722 South 19th Street 5 4,259.99 | § 2,100.00 | § 2,159.?9_'
{2226 Seneca Street $ 4,956,138 | § 2,109.09' $ 2,856,18
Schedule JAM-r2 MAWC southwest operations
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MoPSC 80002_Allachiment 3
Case No. WU-2017-0296
fage 1 of 3

AMERICAN WAT

PURCHASE ORDER
' P.C. Number: 5000077143

BILL TO:
Missourt American Waler Date: 05/31/2017
P.O. Box 56056
GCherry Hil, NJ 08034
866.777.8426 (opt 3,2,1)
VENDOR#: 101085 REQUESTOR: Jacobt Robin
STOCKMAN CONSTRUCTION CORP 573-473-7840
2021 idlewrood Rd Robln.Jacobi@amwaler.com
Jeffarson Cily, MO 856108-2163 :
SHIP-TO: Jeffergon Gity Dist
221 Brooks St
Jofferson City, MO 65108-1310
TERMS: Tetms of paymant: Net 45 Days
ltem  Part No. Desqﬂplion Vendor Mat. No.  Quanlily  Unit Unit Price flom Tolsl
40010 528 £ Capilo! Ave 1 1 AU $2,6546.10 $2,545.10
DELIVERY QUANTITY: 1 Activ.unit _ REQUESTED DELIVERY DAYE-05/31/2017

Total not vaiue excluding tex USD__ 7/ § 2,545.10

SPECIAL IHSTRUCTIONST
1, CONTAGT THE AMERIGAH \TATER REQUESTOR F DEUVERY WAL HOT RE COMPLETED BY THE REQUESTED DELIVERY BATE

2 AN ORDER ACKNTWLEDGENENT IS TO BE SENT 10 THE REQUESTOR LIATEQ ABDYVE
3. NVOICELS) HUAT SHOW 2.0, NUUBER} ARO BE SUBRITTED 4 ATCORDARCE YATH THE YEROORS AGREEMENT
1. SHOGW P.O. KUMBER AND APPUCARLE [TEH RUKRER{S) ON PACKAGES, VOIS ED, PACKING 1975, A% LS OF LADKG AND ORDER ACKNOVILEQGERENTS

THIS PURGHASE 15 AUTHORIZED SUBJECT TO THE TERUS ANO CONOITIONS OF OUR AGREEMENT, (AGREEVENT KUNBER ) AND ANY APPLICABLE STATERENT(S}OF WORK.

MAWG southwesl operations
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T A P s it i S

M&M Trenching & Excavating

P.0. Box 156
MO 65265

o H Seccouy 53y

Blil To Job Address

dissolrt Amarican Water Vo
506 S. Westem fff\:;\;f;g
Mexico, MO 63265 R

Date Compieted

R0

Gascription Qiy fate

Replzce lead sorvice fine

Replecs Long 3/47 service line
Replace Slagle 2/4™ mater selting

Hrs. Backhoe

Hra. Seevice Truck

Generater w/ Toels andfor Lights
His. Labor

Supervisor

Horizonial Borng

Do R o

b

F1. of Ji4" copper pipe
Fu, of leacer wire

3/4 Covp hut w/ gasket
34 Stiftner

Retwn w lavel, seed, & siraw
Labor Rats

Paris Rate

Sales Tax

WES R~ ok IT-F-000)]
Gl BIIEOOD

Schedule JAM.r2
Page 162 of 276

MoPSG 50002_Atachment 3

Case No, WU-2017-0286

Page20f 3
Invoice
Date fmvokco ¥
RIpivrliivd 9608
4R ) "') b
JodiJohnson@amwater.com
Leak Report Ng.
g68¢ /¢ 3¢
Standard Pricing Amount
16%4.00 0.00
562,00 $.00
65,50 ' 411,00
23,00 150.00
1500 210.00
35,00 420.00
40.00 240,00
5.00 25000
1,681.00
790 3L60T
025 . 12,507
055 DO AFSeCOVeS uy/ 10.55T
250 i 7.50T
LCodgnaeg) LIS
85,00 25.00
000 176500 2.0 0.00
000 6215 O 0.00
56034 534
NI ,.5;9’;’,;;}34' pOIN T

. o :
won el

XA INEE R RS

i
B

MAWC southwest aperations

Schedula JAM-r6



RS R TE 3 S N R

¢lelln

Mé&M Trenching & Excavating

P.0.Box 156
MO 65265

Bl To

Missouri American Watae
506 8. Westem
Mexico, MO 65265

Dascriplion
Repluce lkead service

Replase Short 34 Servico
Reptace Single 3/3* meter settfng
Hrs. Seevies Tnick

Hrs, Backhos

Qenarator v/ Tools and/or Lights
Hrs, Labor

Superviser

Fi, of 3/4* copper pipe

Reaturn to level; seed, & straw
LaborRate

Parta Rate

Sales Tax

WES' RIT- ol 11— a0 |
Gl BBIBOR0

Po# sooct 153

Jobr Address

1082 Emmons
Mexico, MO

Datg Complated
HIG2G1T

Gty Rate

Q0 A L I o

MoPSC S0002_Attachment 3
Case No. WU-2017-0266
Page 30f3

Invoice

lnvoice #
9805

L[;l\

JHbI6)

Date
320:2017

Todi.Johnson@amwater.com

Leak Report Ma,

3659/86 32

Standard Pricing Amount

43700 000
$62.00 0,00
100.00
274,00
0.0
280.60
160,00
254.00
T80T

25.00
§8.50
35.00
3s.00
40.60

2s0  Dec¥soasarayy/
ooyt 3 180
£5.00 e 5o

0.00 1039.00 T PO 0.00
0.00 794 b 0.00
3.40% 0.62

Toe b Scadk1tany/
{m‘(h 3o

,/\,\L W Pivy v
‘Y"

Schedule JAM-r2
Page 163 of 276

$1,047.58

Total

MAWC southwest operations
Schedule JAM-r8



MoPSC 80002_Altachment 4
Case No, WU-2047-0296
Page1of7

0.d. Al AUGHLSH
PLUMB!NG COMPANY

306 Saint Lows Aventls
VALLEY PARK, MISSOQURI 63088

‘involce

INVGICENO. 319718y

636-225-0802 314-961-7327
BILLTO: JoB:
Missouri American Water Co MAWC - Wallnca Terrace
PO Box 5605 PO#: 5000073404
Cherry Hill, NI 08034 Chyton, MO 63105

A COVPLETERLUNE VG SERNICE ~SINCE 1651 ~FEFARIS - FEMODELING ~ RESDENTAL - COMITERCHL.~DESINGLRD |

- BUSTONERT ", | PURGHAIE bribER NG |0

3 i_.“awombms SEIpAGE

MAWC 5/25/17
SeusImT ] s

To farnen labor and material to replace lead water service to houss,
1 1* Flared Angle Stop 53.56 53.56
2 1* Copper M - FIP Adapter 13,95 27.90
1 1* Copper Reduding Tes 2047 2047
i 12" Boller Draln f Hose Bibb 1Lt 118
1 1® Watls Pressure Redudng

Valve f AUB - LF 181.95 181,85
2 1* Copper Fltlings

{90-45-Couplings} 493 9.85
3 1" Copper Fittings

{5t 90 - 5% 45) 17.08 51.24
2 Universal Slider Brackets 7.40 14,80
b 1" Copper Reducer f Bushing 6.67 : 6.67
15 1-1/2" Copper Fittings

(5t. S0 -~ St. 45) 26,33 394,95
1 i/2" Brass Cap 314 3.14
1 Brass Nipple 1/2¢4" i6.58 1658
i Usage OFf String Solder &

Paste 551 551
2 #-Tank (Usage) 551 11.02
1 1 Flared Tee Head 85.58 89,58
i 344" Meter Yoke 114.81 11481
1 Flbre Meter Box 86.25 96,25
1 feter Cover or Lid 5(.46 50.46

IALE AMOUNT
Dbt i
yv“‘ Vislt us at our webslte
g&:ﬂ‘“ veviw.offaughiinplumbing.com

(?}L]ol“"

SEE AEVERSE SIDE FOR LIEN CLAUSE

MAWCG southwest operations
Schedule JAN-r2 Schedule JAM-16
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#40PSC S0002_Altachiment 4
Case No. WJ-2017-0286
Page 2ol 7

<hLLAUGHLIN i q
Pi.uméil?&’é”é"ém involce

m#&‘——-ﬂ

406 Salnl Louls Avenue
VALLEY PARK, MISSQURI 63088

636-225-0992 a14-861-7827
BHLTO: . Jon:
Missouri Americah Water Co MAVYC - Wallnca Terrace
F0O Box 5605 PO#: 5000073104
Cherry Hill, NJ 068034 Clayton, MO 63105

llj\w}HElE ﬁumsm:ﬁh%@ﬁ 1951~ AEANFIS »» HEMOOE NG ~ RESOENTIAL ~ QOMMERCIAL ~ DESIGNBULD ‘“

HEROICEMATE.

LUSTOIER 4vﬂcmennaenﬂa

SEE REVERSE SIDE FOR LIEM GLAUS

MA

Schedule JAM.T2
Page 165 of 276

MAWC " hi28/17
TR 3 %
i §t, Louls County Stop-Box 32.87 32.87
i 1" Flared Angle Stop 53.56 53.56
220 1" Type K Soft Copper 4.35 957,00
1 Usage of Quick Plug 16,80 16,90
Total Material and Other 2,220.19
i Permit §0.00 60.00*
i Trench Safety and Protection 75.00 75.00*
i Compactor Usage 45.00 45.00*
1 Conctete Saw Per Day 350,00 350.00%
i Skidsteer Per Day 350.00 350.00%
1 pini-Excavator Per Day . 350.00 35G.00*
200 Bore @ $25.00 Per Foot . 25.00 5,000.00*
12 Flumber At $118.80 Per Hour 118.00 1,416.00%
3.5 Plumsher OT At $140.00 Per Hour 140.00 490.00%
6 Laborer with Service Truck &
$89.00 Per Hour 89,00 534.00%
0.5 Laborer viith Service Trk OT
@ $108.00 Per Hour 108.00 54.00*
8 Qperator At $83.00 Per Hour §3.00 664.00*
0.5 Qperator 07 At $120.00 Per
Hour 120,00 60.00*
Total Labar 9,448.00
* means item Is non-taxable
SALEMOUNT - £1,668.19
” RS
© li i o Visii us &t our webslle
0”' anf' 7 :)(5‘1}131 v, offaughtinglumblng.com
f $11,848.25

fons

Schedule JAM-r6



O.J. JAUGHLIK
PLUMBING COMPANY

— #ff“’f'"""-

3086 Saint Louls Avenusa

VALLEY PARK, MISSOURI 63088

MoPSG S0002_Atiachinen] 4

Case No. WU-2017-0296
Page 3 of 7

invoice

VOICE NO. 3172180

8EE REVERSE SIDE FOR LIEN CLAUSE

Schedule JAM-r2
Page 166 of 276

638-225-0802 314-961-7327
BILLTO: JOB: ,
Missouri Amerkcan Water Co MAWC - Walinea Tenace
PO Box 5605 PO#: 5000073404
Chenry Hill, N3 08034 Clayton, MO 63105
_ I{Aowmamﬁmmomsmisﬁ REPARS~ REHOUELING » RESIDENTIAL  COMEROIL ~ DESGNBULD |
B M R s A B . 2 SR BT L S
MAWC 173023 et dure upon recelpt|  5/25/17 L
452 Carswold
o TUTiish labor and material to replace lead water service to hause.
2 1" Flared Angle Stop 53.56 107.12
] 1" Copper M - FIP Adapter 1395 2790
2 1" Copper Reducing Tee 20.47 40,99
1 1* Watls Pressure Redudng
Vialve / AUB - LF 181.95 181.95
3 1* Copper FAttings
(90-45-Couplings) 4,93 14,79
i 1" Copper Fittings
{51, 90 - St. 45) 17.08 17,08
i 1/2* Boller Drain / Hose Blhb 1111 1111
10 1" Type M Hard Copper 442 44.20
i 3/4" Plug (Sauare Head) / Cap 321 3.21
b3 ikage Of String Sokder &
Paste 5.5t 551
2 8-Tank (Usage) £.514 11.02
b 1" £lared Tee Head 85,58 89,58
i 3/4" Mater Yoke 134.81 114,81
1 Fibre Meter Box 96.25 96.25
i Meter Caver or Lid 50.48 50.46
i St Louls Caunty Stop-Box 3287 3287
160 17 Typa K Soft Copper 435 43500
1 Usage of Quick Plug 16,50 16,90
“SALE AbIOURY
e Visit us at our website
@ﬁdﬁf“ et wvw.oflaughlinplumbing.com

MAWC southwest operations
Schedule JAM-16



S it b AT b et Ay

MoPSG S0002_Allachment 4
Case No, WU-2017-0296
Paged ol 7

0.d. JAUGHLIN ; :
PLUNMBING COMPANY [nvoice

Jwg—

HYOIGE NO. 3172180

308 Salnt Louls Avenue
VALLEY PARK, MISSCURI 83088
$36-225-0092 314-861-7327
BILL TO: $0B;
Missourl Amerlcan Water Co MAWC - Wallnca Terrace
PO Box 5605 PO#: 5000073404
Cherry Hill, NI 08034 Clayton, H10 63105

Ifﬁwmmaumm,mwcsns?\m195;~asm~ma~m&mm~m*m&~oesmm”
T ST G OE e . rAeE

CUSTONER- - || PYRCRASEDRDERID: || N PR T ZALE, ;
MAWC MAWC ) 173023 et due ypon recelpt 5[25[17 2
TGURNT T 2 BTG I O
Totaf Materal and Other 1,300.70
1 Permit ' £0.00 60.00%
1 Concrete Savs Per Haif Day 17500 175.00*
i Trench Safety and Protection 75.00 75.00%
1 Compactor Usege 45.00 45.00*
1 Skidsteer Par Day 350.00 350.00%
i Mini-Excavator Per Day 350,00 350.00¥
75 Bore @ $25,00 Por Foot 2500 1,875,007
11.5 Plumber At $118.60 Per Hour 118.00 1,352.00*
15 Plumber OT At $140.00 Per Hour 140.00 490.00*
& Laborer with Service Truck @
$689.00 Per Hour 89,00 534.00
05 Laborer with Service Truek OT
@ $108,00 Per Hour 108.00 54.00%
8 Qperator At $83.00 Per Hour 83.00 664.00%
0.5 Qperator OT At $120.00 Per :
Hour 120.00 60.007
Total Labor 6,08%.00
* means item Is non-taxable
'Z‘§A_L§mpwif.-; p 7.389.70

$7,538.49

G“‘ Visit us at our wabsite . ‘
@f&vﬂ"(y uﬁﬂ‘dﬁ wnw.ojlaughiinplumblng.com e
Y C

SEE REVEASE SIDE FOR LIEN CLAVSE

MAWG southwest operalions

Schedule JAM-16
Schedule JAM-r2
Page 167 of 276



0,J. JAUGHLIN
PLUMB!NG COMPANY

'_Gu—_‘

308 Salnt Lowds Avenua

VALLEY PARK, MISSOURI 83088

638:225.0992

BILLTO:

314-961-7327

Missour Ametican Water Co

FC Box 5605

Cherry Hill, N) 08034

MoPSC 80002 Attachment 4
Case No, WU-2017-0286
Page S of 7

invoice

INVOICENG. 3172179

HAWC - Wallnca Terrace
PO#: 5000073404
Clayion, MO 63105

[{Acam:aumsmﬁmstw~mm~wmm~n&smbmmmu&~oesmm}£]}

_custole” TRIRGHASE Grosnpr T ATgoBE et L UL SRS X T volggome . |57 opaE:
_ MAWC MAWC 173023 nat dua upon receipt| 5/25/17 1
auaNTY i (URRRRICE . 4 S AMBUNT

1
2
2

* means ftem Is non-taxeble

iabor and materfal to replace lead water service to house,

1" Flared Tes Head

3/4" Meter Yoke

Fibre Meter Box

Meter Cover or Lid

St. Louis County Stop-Box
1" Flared Angle Stop

1" Type K Soft Copper

Pemit

Plumber At $118,00 Per Hour
Laborer with Service Truck @
485.00 Par Hour

Totol Material and Other

B3.58
114,81
86.25
5045
32.87
£3.56
435

50.00 -
118,00

89,00
Totat Labor

§9.58
114.81
96,25
50.46
32.87
53.56
26.10

463.63

60.00%
236.00%

178.60%
474.00

o
@ Jﬁlls 5?5
'tk u,sizﬂ
g P P

Visit us st our websie

www.ojlaughtinplumbing.com

SEE AEVERSE 8IDE FOR LIEN CLAUSE

Schedule JAM-r2
Page 168 of 276

£675.23

MAWC southwest operations

Schedule JAM-16



MoPSC S0002_Altachment 4
Case No, WuU-2617-0285
Page 6017

invoice

INYOICE NO. 3172182

o..s Lﬁuﬁﬁuﬂ
FLUMBING COMPANY

el A

308 Saint Louls Avenue
VALLEY PARIK, MISSQURI 63088

636-225-0992 314-961-7327
BILL TO! JoB:
Missourt American Water Co AWC --Walinca Terrace
PO Box 5605 PO#: 5000073404
Claytan, MO 63105

Cherry Hifl, ) 08034

H e ﬁivmonp.\la

L

net due upen raceapt

5/25]17

,\it‘—"ff:
548 Wallnca
o furnish labor pvid matedial to replace lead water service (0 house.
2 1" Fared Angle Stop 53.56 1072.12
1 1" Copper M - FIP Adapter 13.95 i3.95
2 1" Copper Reducer / Bushing 6.67 13.34
2 1/2" Coppar M - FIP Adapter 3.35 5.70
i 1* Copper Reduing Tee 2047 2047
3 1" Copper Fittings )
(99-45-Couplings) 493 14.79
1 1" Copper Fitiings
{St. 90 - St 45} iz.oes | i7.08
20 1" Type M Hard Copper 442 88.40
2 B-Tank (Usage) 5.51 11.02
1 Usage Of String Solder & ;
Paste 5,51 5.51
1 1* Flared Tes Head §9.58 89,58
1 3/4" Meter Yoke 114.81 114,81
i Fibre Meter Box 96.25 96.25
i Meter Cover or Lid 5346 50.48
3 st Louls County Stop-Box 32,87 32.87
100 1" Type K Soft Copper 4,35 435,60
i Usage of Quick Plug 1680 - 16.90
Total Material and Other 1,134.25
i Permi 60.00 60,00*
’ rm*
_ j ot o Visit us at our wabsite
4 M{ﬂ"" i vavw.ollaughlinplumbing.com

SEE REVERSE SiDE FORLUEN CLAWE

Schedule JAM-r2
Page 169 of 276

MAWC southwest operations
Schedule JAM-16



MoPSC 80002 Altachment 4
Case No, WU-2017-0266
- Page7of 7

0.4 {AUGHLIN involce

PLUMBING COMPANY

— ”&,.—--M

306 Saint Louls Avenua
VALLEY PARK, MISSCURI 63088

INVOICE NO. 3172182

636-225-09%2 © - 314-981-7327
BiLL TO; . JoB:
Missour American Water Co MAWC - Walinca Terrace
PO Box 5605 PO#: 5000073404
Cherry Hill, N 08034 . Clayton, MO 63105
[T GV IETE L SEICE ~ 5710 1951 REPURS LA OUELINARES DESTIL - COVN/ERGAL~ DESDNBAD |
T CUSIONER. - | PURGIYSE OMOERR, |- %) GRRGGE TRl 71t S, ST T [ PYeRERa T RaRE
MAWC_ _ 5/25,’ 17
1 Trench Safety and Protection 7500 75.00%
1 Compador Usage 45.00 45.00*
1 Concrete Saw Per Half Day 175.00 175.00%
1.5 Mink-Excavator Per Day 350.00 525.00%
1 Skidsteer Per Day 350,00 350.00%
75 Bore @ $25.00 Por Foot 25.00 1,875.00%
115 Plumber At $118.00 Par Hour 118.00 1,357.00%
13 Plumber OT At $140.00 Per Hour 140.00 1,820.00%
8 Laborer with Service Truck @
389.00 Per Hour 89.00 712.00*
8 Operator At $83.00 Per Hour 83.00 664.00%
3 Operator OT_ At $120,00 Per
Hour 12000 360.00%
Total Labor 8,018.00
¥ means ftem §5 non-taxable
. " BALEAMOBNT : 9,152.25
. ?}:F 81.99
¢ in“‘ o Vigit us at our wabsile :
g;\f‘” gt " ynv.ofiaughlinplumbing.com

Oj
@jﬂﬁ L $9,244.24

SEE REVEHSESIDE FORLENGLAUSE ™o

MAWC southwest operations
Schedute JAM r2 Schedule JAM-T6
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MoPSC 80002_Aftachment 5
Case No, WiI-2047-0296
Page 1 0f 42

5T, Lﬁ"-t—’?ﬁ

0, J | AUGHLIN SPERATEMS

PLUMB%NG COMPANY

""""&fﬂ.’_—'

308 Saint §.ouls Avenue
VALLEY PARK, MISSOURI 63088

nvoice

HO. 3172230

fmen g ]

(38-225-0092 314-881-7327
BILL TO: N's 0
Missourf Amarican Water Co MAWC - Edgetvoodd Dr.
PO Box 5605 PO#: 5000073398
Chercy Hilt, 1 08034 Clayton, MO 63105

|[Agormmwmm~sme:cm~amm~nmooam~mwnm~mnm~o&mw]I
_QUSTQRER  ° ;:-.'ggaq@g§@ﬁ~n' SRR TECIY R YRS 2, ] S RNORE oAt 1

MAWC . MAWC 173024 netdueupm recelpt 5/31!17

ol SR

420 Edgawcod

To furnish kkor and material to replace lead water service to house.

1 1" Flaredt Tee Head 89,58 89.58
i 34" Meter Yoke ) : 114.81 11481
1 Fibre Meter Box 96.25 96,25
3 Meter Cover or Lid 50,46 50.46
i St Louis County Stop-Box 3287 32.87
1 1" Flared Angle Stop 53.56 53,56
100 1" Type K Soft Copper 4,35 435.00
1 Usage of Quick Plug 16.90 16.90
i 1" Flared Angle Stop 53.56 53.56
1 1" Copper M - FIP Adapter 13.95 13.95
1 1" Copper Fitlings
(50-45-Couplings) 4.93 4,93
1 1" Copper Reduclng Tea 2047 2047
ic 17 Type M Hard Copper 4,42 44,20
1 Usage Of Suing Solder &
Paste 5.51 551
1 B-Tank {Usage} 5.51 5,51
1 3/4" C % C Copper Cap 2.18 2.18
1 1/2* Brass Cap 3.14 314
1 Brass Nipple 1/24” 16,58 16,58
Total Material and Cther 1,059.46

Jﬂ o Vislt us at cur wabsite
Lt vww.olaughlinplumbing.com

SEE REVYERSE SIDE FOR LIEN CLAUSE

Schedule JAM-r2 MAWC southwest operations
Page 171 of 276 VScheciule JAM-ro



o..i i AUGHLIN
PLUMBING COMPANY
Jioatiy pluiain
306 Sain! Louls Avenue
VALLEY PARK, MISSOURI 63088

§36~225-0062 N4-961-7327

BILLTO:

ftissouri American Water Co
PO Box 5605
Cherry Hill, NJ 08034

MoPSC 50002 Allachmenl §
Case Mo, Wi-2017-0296
Page 2 of 42

MAWC - Edgewood Dr,
PO#: 5000073398
Claybon, M0 63105

invoice

INVOICE NO. 1172230

]e am\fm memm-.sme m mm~ns&mm\mnesmm~mwﬁm~nssmmﬁmﬂ

R ORE ] TPAGE

J M

SEE REVERSE SIDE FOR LIEN CLAUS

Schedule JAM-r2
Page 172 of 276

_GUSTONER | PURGRMES gkomfi&
MAWC s;a 117 2

s : TR r= Uﬁi;";‘,
i Permit 60.00 60.00%
i Trench Safely and Protection 7500 75.00%
i Compactar Usage 45.00 45,00%
1 1 Hour Conerete Saw Usage 45.00 45.00%
i Duymp Fee 70,00 70.00%
80 8ore @ $25.00 Per Foot 2500 2,000.00%
1 Skidsteer Per Day 350.00 350.00%
i Mini-Excavator Per Day 356.00 356.00*
1 Dump Truck Per Day 350.00 356.00*
15 Plumber At $118,00 Per Hour 118.00 1,770.00%
3 Plumber OT At $140.60 Per Hour 190,00 420.00%

9 Labarer with Service Truck @
$89.00 per Hour 89.00 801.00%

1 Labarar with Service Truck OT
@ $108,00 Per Hour 108,00 108.00%
3 Operator At $83.00 Per Hour 8§3.00 249.00*

1 Operator OT At $120.00 Per
Hour 120.00 120.00%
Totat Labor 6,813.00

* means fem Is non-taxable
| BREAYOUNT 7,872.46
Ot S .
Jul*' & Visit us at our website B AIPARLSE 85.92
,Lm’ ﬂq!” @‘ sl wwav.ojlaughlinplumbing.com e

$7,958.38

MAWC southwest operations
Schedule JAM-r6



0. JAUGHLIH
PLUMBING COMPANY

306 Baint Louls Avenue

VALLEY PARK, MISSOURI 62088

536-225-0992

M4-951-7327

MoP3(; 80002 Allachment 5

Gase No. WU-2017-0288
Page 3of 42

invoice

IHVOICE KO, 3172231

(J;[(‘

SEE REVEASE SIOE FOR LIEN CLAUSE

Schedule JAM-r2
Page 173 of 276

BILLTO: ' : ’
Missour! American Water Co MAWC - Edgewood Dr.
PO Box 5605 PO#: 5000073398
Cherry Hill, NJ 08034 Clayton, MO 63105
TacormeErenuenaservce - sice 1051~ REPRS ~FLEMODELNG - FESTENTIAL - QOMMERCIAL ~ DESGNEULD §
~_cusToNgp. | “RoRCHASE OROERRDL A NGEOAE JPREE
MAWC el due upon rcet | /3417 1
TR TR '
”416 Edgewoad
o-firnishdabordnid material to replace lead water service to house,
1 1* Flared Tee Head 89.58 89.58
1 34" Meter Yoke 11481 114.81
i Fibre Meter Box 96.25 96.25
i Meter Cover or Lid 50.46 50.46
i St. Louls County Stop-Box 32.87 32.87
1 1" Flared Angla Stop 83.5¢ 53.56
50 1* Type K Soft Capper 435 217.50
i 1" Flared Angle Stop 531,56 53.56
1 1" Copper M - FIP Adapter 13.05 13,85
2 1" Copper Fitlings
{50-45-Couplings) 4,93 9.86
i0 1* Type M Hard Copper 4,42 44,20
1 1/2" Plug (Square Head) 9.80 9.80
i Usage Of String Solder &
Paste 5.51 851
1 B-Tank {Usage) 5.51 5.51
t Usage of Quick Plug 16.90 16.90
Total Material and Other 814,32
i Permit 60.00 60.00*
1 Trench Safety and Protectlon 75.00 75.00%
1 Compactor Usage 45.00 45.00%
e amour |
o
oY Visil us at our website
a@"fgztf‘ L® wavw.ajfaughlinplumbing.com

MAWC southwest operations
Schedule JAM-16



[

MoPSC 80002_Attachmant 5
Case No. WU-2017-0298
Page 4 of 42

0.J. | AUGHLIN : 2 |~
5?&’@%’£%ANY INYOICE
306 Saint Louls Avenue INVOICE NO. 3172231

VALLEY PARK, MISSOUR! 63088

636-225-0082 314-261-7327
BILL TO: 408;
Missouri American Water Co MAWC - Edgewood Dr.
PO Box 56035 PO#: 5000073388
Cherry Hili, NJ 08034 Clayton, 10 63105

[ A CONPLETE LGN SERVIE ~SIGR 1951« TS - HEMODELING  AESIDENTAL ~ COYNERCIL ~ DESONRULD |
HIERS

HheeRaTE: [ Pags

custonep-~ | -Puntiiisionteasa | 7o reenugRaoHi

MAWC MAWC 173024 net due tpon recelpt | §/31/17 2
LGUANTIY. ] CBESCRIFHON: P R R R R L T
1 1 Hour Concrete Save Usage 45,00 45,00*
30 Bore @ $25.00 Per Foot 25.00 750.00%
8 Skidsteer Per Day 350.00 2,800.00~
1 Mini-Excavator Per Day 350.00 350.00%
12 Plumber At $118.00 Per Hour 118.00 1,416,00%
2 Plumber OT At $140.00 Per Hour 140.00 280.00*
6 Laborer with Service Truck @
$89.00 Per Hour 89.00 534.00%
3 Operator At $83.040 Per Hour 83.00 249,00*
0.5 Operator OT At $120.00 Per
Hour 120.00 60,00*
Totzl Labor 6,664.00
* means item Is non-taxable
SALE AMOUNT: | 7,478.32
(.g'?;r‘ . i o, e 66.04
oY~ Vislt us at our website SAlg T '
-Lgtk' « ,zbfﬁ‘ v ojlaughlinplumbing.com et

$7,544,36

SEE AEVERSE SIDE FOR LEN CLAUSE

Schedule JAM-r2 Schedule JAM-r6
Page 174 of 276



A bty i

0. JAUGHLIN
PLUMBING COMPANY

——-ng_.—.-——

308 Saint Louls Avenue

VALLEY PARK, MISSOUR! 63088

MoPSC S0062_Allachment §
Case No, Wt)-2017-0298
Page 5ol 42

invoice

WVOIGE NO. 3175232

Jouf"

636-285-0992 314-061-7327
BILLTO:
Missourf Amerlcan Waler Co MAWC - Edgewcod D,
PO Box 5605 Po#: 5606073398
Cherry Hill, NI 93034 Clayton, MO G3105
ﬂgwmmmmsmmeusmmm~mwwmm wFESIORTW.~ DOLERCIL~ nesmwm]]
CUSTONER. | LIURGHASE GROZRD, 1T, 5t SERGER R Jee) [ HRoBEDAE | "k
. Mawg MAWC 173024 net due upon feceipt S/3f17 i
“OUANTTTY 3 ! SORITPROE, 7] tro AN BT
318 Edgewaod
atarial ta reploce fead water service to hotise.
i 1* Flared Tee Head BY.58 §9.58
1 374" Meter Yoke 11484 114.81
i Flre Meter Box 96.25 96.25
1 Meter Cover or Lid 5046 50.46
i S, Louls County Stop-Box 32,87 32.87
i 1" Flared Angle Stop 53.56 53.56
100 1" Type K Soit Copper 4.35 435.00
1 Usage of Quick Plug 16.90 16.90
1 17 Flared Angle Stop 53,56 53.56
1 i" Capper M - FIP Adapter 1395 - 13,95
1 1* Copper Fiitings .
{90-45-Couplings) 4,931 493
1 1" Coppey Fittings
{St. 90 - St, 45} 17.08 12.08
1 1% Copper Reducer / Bushing 6,67 6.67
2 1" Type M Hard Copper 4.42 B.84
i 1/2* Plug {Square Head) 9.80 9,80
i Usage Of String Solder &
Paste 551 551
i B-Tank (Usage} 5.51 551
Total Malen’ai and Cther 1,015.28
- agfésémﬁu_zéf:-
Jﬁl" Visit us at aur webstte :
‘l‘" z&*’ v ojlaughlinplumblng.com

SEE AEVERSE SIDE FOR LIEN CLAUSE

Schedule JAM-r2

Page 175 of 276

MAWC southwest operations
Schedule JAM-r6



0. | AUGHLIN
PLUMBING COMPANY

“—Kd-.-‘-""

206:8sint Lovis Avenua

VALLEY PARK, MISGOUR! 63088

§36-228-0982

314-801-7327

MoPSC §0002_Altachment 5
Case No. WU-2017-0286

invoice

INVOIGE NO. 3172232

Page 6 0ol 42

; ﬁ‘ﬁ
K f@% -

" SEE REVERSE SIDE FOR LIEN GLAVS

Scheduie JAM-r2
Page 176 of 276

MAWE-scuthwest operatio

$7,430.62

BILLTO:
Missourt American Water Co MAWC - Edgewood D,
PQ Box 5605 PO#: 5000073398
Cherry Hill, NJ 05034 Clayton, MO 63105
HAmmmmsmm~mm~nimnmmmumsmm~mm nzsmmﬂ
_ CusTouen | FURBHASE OROIA éica-» S RGN ERH A e iy RN G e
HMAWC MAWC 173024 net due upon !ecelpt 5/31417 2
¥ QAT S AL CUUNERRIGE ] A
1 Permit 60,00 60.00*
1 Trench Safety and Protecton 75.00 75.00¢
1 Compactor Usage 4500 45,00*
i 1 Hour Concrete Saw Usage 45,00 45,00%
80 Botre @ $75.00 Per Foot 25.00 2,000,00*
i Skidsteer Per Day 350,00 350.00"
1 Minl-Excavator Per Day 350.00 350,00*
is Plumber At $118.00 Per Hour 118.00 1,770.00*
3 Plumber OT At $140.00 Pes Hour 140.00 420.006%
9 Laborer vith Service Truck @
$85,00 Per Hour 89.00 801.00%
1 Laborer with Service Truck OT !
@ %108.00 Per Hour 108.00 108,00+
3 QOperator At $83.00 Per Hour 83.00 249.00™
0.5 Operator OT At $120.00 Per
Hour 120.00 60.00*
Total Labor 6,333.00
* means item is non-taxable
‘ 19}“5. A.MQUHI" . ?,343.28
1 ‘o .
y Visit us at our webslte 'i' (L7 Tex. 82.34
vavw.offaughtinplumblng.com .

Schedule JAM-1G



MoPSG §00062,_Attachment &
Case No. WU-2017-0206
Page 7 of 42

0. S JAUGHLIN WBV@H@@

PLUMBING COMPANY

v e
306 Snint Louls Avenue IWVOIGEKO. 3172234
VALLEY PARK, MIS50QURI 63088 .
0636-225-0992 314-961-7227
aiLL T - JGB:
Missouri Arniedlcan Water Co MAWC - Edgewood Dr,
PO Box 5605 PO#: 5000073398
Eherry Hill, N3 08034 Clayton, 0 63105

ﬁAQQ\HHE%’&hEWHS&WE 1951 ~maﬂammumwm~wamm~mam I

“ousionga [, CSERVics TEGH G TS, ¢ TNOCEDE | wRRE
MAWC ' MAWGC net due upon re<eipt | 5/31/17 T
S QUANTIY A i IplscRIpTioN: ’ TTPACE 2 OERTE
To furnlsh Jabor and matefial to replace lead water service to house.
| e 1" Flared Tee Head - 8958 89.58
1 3/4" Meter Yoke 114.81 i14.81
i Fibre Meter Box 96,25 96,25
1 Meter Cover or Lid 50.46 50,46
1 1" Flared Angle Stop 53.56 . 53.56
100 1" Type K Soft Copper 435 - 435.00
1 Usage of Quick Plug 16.90 16,90
1 1" CopperFiltings :
(80-45-Cauplings) 4.93 4.93
1 Brass Nipple 1/2” 16.58 16,58
1 1* Copper M - FIP Adapter 13.95 13.95
5 1" Type 1 Hard Capper 4.47 22.10
1 Usage Of String Solder & 1
paste 551 5,51
i B-Tank {Usage) 551 5,51
7 Rock Per Ton 10.65 74.55
Total Matertal and Other 499,69
1 Permit 60.60 60.00%
1 Trench Saiety and Protection 7500 75.00*
1 Compactor Usage 45.00 45,00%
i Dump Fee 70,00 70.08%
CSREANOINT
Cyﬂ"’ Visit us at our website
1unf‘ v ojlaughiinplumbling.com

Cya ll"'

SEE REVERSE SIDE FOR LIEN CLALKE

Schedule JAM-r2
Page 177 of 276

MAWC southwest operations
Scheduie JAM-r6



e g i 7 TR Ao b a4

MoPSGC 30002,

Allachment 5

Case No. Wit1.2017-0206

Page 8 of 42

0,4 JAUGHLIN fnvoice

PLUMBING COMPANY

306 Sahnt Lauls Avenue
VALLEY PARK, MiSSOURI 63088

638-225.0992 3i4-864-7327
BILL TO: Jos;
Hissouri American Water Co MAWC - Edgewood Dr.
PO Box 5605 _ PO¥: 5000073398
Cherry HIE, N1 08034 Clayton, M0 63105

INVOICE RO, 3172134

ﬁ_comamwemsmcﬁ»smmm~ﬁwm~nam£~nmm~m\wm~wmxmﬂ

o, T IGERY

cusToER - |- PURDHASEORDEN oL

JHyCieEoATE: <[ pAEE

MAWC - MAWC 173024 L'dueupm recelpt | 5/33/17 | 2

B

LSRN EALE

B ONTPRIGES A

B0 Bore @ $25.00 Per Foot 2500
i Minl-Excavator Per Day 350.00
i Skidsteer Per Day 350.00
R Dump Truck fer Day 350.00

16 _ Plumber At $118.00 Per Hour 118.60
4 Plumber OT At $140.00 Per Hour 140,00

10 Laborer with Service Truck @

$89.00 Per Hour 89.00
2 { aborer with Service Truck OT
@ $108,00 Per Hour 108.00
3 Operator At §83.00 Per Hour 83.00
0.5 Operator OT At $120.00 Per
Hour 120.00
Total Labor

* maans ltent {5 non-taxable

2,000.00*
350.00¥
350.00%
350.00%

1,888.00*
560.00*

880.00*

216.00%
245.00*

69,00
7,163.00

"_g(;?:
@y ot Visit us at our websile

)
@w‘lﬂﬂ& : vrerw.ojiaughlinplumbing.com

r(%jﬂl‘f’ / X

AEE REVERSE SIDE FOR LIEN CLAUSE

$8,243.76

MAWGC southwest operations
Schedule JAM-r&

Schedule JAM-r2
Page 178 of 276




s

MePSC 80002_Adachment 5
Case No. WU-2017-0294
Page 9 of 42

0.J JAUGHLIN g H
PLUMB!NG CONPANY INvolice

306 Salnl Louls Avanue
VALLEY PARK, MISSOUR] 63088

INVOICE NO. 3172236

$636-225-0992 49677327
BILLT0: Jos:
Missour! Amerlcan Water Co MAWC - Edgewoodd Dr,
PO Box 5605 ) PO#: 5000073398
Cherry Hil, H) 08034 Clayton, MO 63105

j[ Aoommamﬂmsem SNCE 1651 nmwnsmammmm&mwcmmmwmmwﬂ!

Fuﬂcmsaoanzaﬂo B serwfg.\s‘lzcm v S i kdne - TR A 'mmcsr.%s: ,__;f.,s.»_;ggg_-:;
MAWC 173024 el due upon receipt | 5/31/17 i

VNS

T ONERAIGE:

T

- BESAREHIR

- 400 Edgewood

To fuinish labor and materialdo replace lead water service to house,

1 1" Flared Tea Head 89,58 89,58
1 374" Meter Yoke 114.81 114,81
1 Fibre Meter Box 96,25 96.25
1 Meter Cover or Lid 50.46 50.45
i §t. Louls County Stop-Box 32.87 32.87
1 1" Flared Angle Stop 53.56 53,56
100 1" Type K Soft Copper 4.35 435.00
1 Usage of Qulck Plug 16.%0 16,90
i 1% Flared Angle Stop ’ 53.56 53.56
1 1* Copper M - FIP Adapter 13.95 13.95
1 1" Copper Reducing Tee 2047 2047
1 1/2" Boller Drain f Hose Bibb 1141 11.11

2 1" Copper Fitings
{80-45-Couplings) 483 9.86

1 1" Copper Fithngs
{St. 90 - St. 45) 17,08 1708
i 1" Copper Reducer J Bushing 6.67 6.67
2 17 Mickey Hanger 0.92 1.84
4 Drywall Screw 0.33 1,32
15 1" Type M Hard Copper 442 66,30

1 Usage OF String Solder &

Paste 551 5.51
1 B-Tank (Usage} 551 551

SALE AMQUT

ol
{ d“’yﬂ.ﬁ ‘ Visit us at our website
’O’T:a“ﬁ ;z}.’}f" - veww.oflaughlinplumbing.com

Jﬂﬂ?

SEE REVERSE SIOE FOR LIEN GLAUSE

MAWC southwest operations
Schedule JAM-r2 Schedule JAM-16

Page 179 of 276



MoPSC 50002_Allachment 6
Case No, WU-2017-0206
Page 10 of 42

O.J.JAUGHLIN , 0 g
PLUMB!NG COMPANY INVOICE

e (G 8

308 Salnl Louls Avenue
VALLEY PARK, MISSOURI 83088

WVOICERD. 3172236

638:225-0092 314-961-7327
BILL TO: KIB;
Missour] American Water Co MAWC - Bdgevioad Dr,
PO Box 5605 PO 5000073398
Cherry Hill, N1 08034 Clayten, MO 63105

[[ A CONPLETE PLLN IV SRR B0NCE fo51.- PEFAIRS - REMOGRLING. RESOEHMAL -~ QOMVERCIAL . DESGNOUD |

GUSTOMER'. [ PURCHABEORUEATNO. . [ 2" SSRRICE RGN 5 Wil oV (s 7 TERMS - M FLIOIROATE 1) Wpalls |
MAWC MAWC 173024 net dug upon recelp!: 5/31/17 2
TR BT T L TR

1 1/2" Plug (Square Head) 4.80 9.80

7 Rock Per Ton 10.65 74.55

Total Materfal and Other 1,186.96
1 Permit 60.00 60.00*
1 Trench Safety and Protection 75.00 75.00%
1 Campactor Usage 45,00 45.00%
1 Oump Fee 7000 70.00%
8¢ Bore @ $25.00 Per Foot 25.00 2,000.00*
1 thind-Excavator Per Day 350.00 350.00*
1 Skidsteer Per Day 350,00 350,00%
1 Pump Fruck Per Day 350.00 350.00%
16 Piumbor At $118.00 Per Hour i18.00 1,888,00%
3 Plumber T At $140.00 Per Hour 140.60 420.00¥

10 Laborer with Sarvite Truck @
489.00 Per Hour 89.00 830,00
1 Laborer with Service Truck OT
@ $108.00 Per Hour 108.00 108.00%
3 Operater At §83.00 Per Hour 83.00 249.00%
6.5 Operator OT At 312000 Per

Hour 120.00 60,00%

Total Labor 6,915.00

* means {tem Is non-taxable

.
stl‘*/‘ﬁ;5 Visit us at our website
w‘{" tf«‘*ﬂ vivrvr.ofiaughlinplumbing.com

Oyguf‘

SALE AMOUNT 8,101.96

48,198.22

SEE REVERSE SIOE FOR LIEN CLA

MAWC soulhwest operations
Schedule JAM-r2 Schedule JAM-r8
Page 180 of 276



O.J.J AUGHLIN

PLUMBING COMPANY

Fregm——
308 Saint Louls Avenye

VALLEY PARK, MISSOURI 63008

MoPSC S68002_Allachment §
Case No. WAF-2017-0295

Page 11 0l 42

invoice

INVGIGE hG 3{7225%

636-225-0992 314-861-7327 B

BILLTO:

Missourl American Water Co MAWC - Edgewood Dr.

PQ Box 5605 PO 5000073398

Cherry HIfI, N3 08034 Clayton, MO 63105

][Awmnmwmwmasss,mm REMODELHG ~ HESIDEHAL~ w,spsw.a-omaw@[
CUSYOMER | PURGHATEDROER NO, ica NS mﬁzqawe RAQE
1730?4 net due upcn zeoe.pt 5[3}!17 1

4061 Edgewood

To furaish labor and.m

erial to replace lead water service to house.

1 1" Flared Tee Head 59.58 89,58
i 3747 Mater Yoke 114.84 114,81
1 Fibre Meter Box 96.25 96,25
i Meter Cover or Lid 50.46 50.46
i St. Louis County Stop-Box 32.87 32.87
1 1° Flared Angle Stop 53.56 53,56
70 1 Type K Soft Copper 4,35 304,50
1 Usage of Quick Plug 16,50 16,90
1 1" Flarex! Angle Stop 53.56 53,56
i 1* Copper M - FIP Adapter 13.95 13.95
2 1" Copper Fittirgs
{30-45-Couplings) 4.93 9,86
3 1" Type M Hard Copper 4.42 13.25
1 1" Coppar Reducer / Bushing 6.67 6.67
i 1/2% plug {Square Head) 9.80 5.80
1 Usage Of String Solder &
Paste . 5.51 851
1 B-Tank (Usage) 5.5t 551
Total Material and Other 877.05
1 Permit 60.00 60.00*
1 Trench Safety and Protection 75.00 75,00
. SAVE ALIOUNT
of i
@Um"ﬂ:ﬁ Vislt us al our website
et o ww/.oflaughlinplurblng.com

6 Joud"

SEE REVERSE SIDE FOR LIEN GLAUSE

Schedule JAN-r2
Page 181 of 276

MAWC southwaest operations
Scheduie JAM-16



MoPSG S0002_Altachment 5
Case No. WU-2017-0286
Page 12 of 42

0.4 AUGHLIN
PLUMBING COMPANY

triest Lt nnrs

3086 Saint Louls Avenuo
VALLEY PARK, MISSQUR! 63008

invoice

INVDICERC. 3172355

SEE REVEASE S10F FOR LIEN CLAU

635-226.0092 314-861-7327
BILL TO: JoB: )
Missourt Amerlcan Water Co MAWC - Edgeweexd Dr.
PO tiox 5605 PO 5000073300
Cherry Hill, N1 08034 Clayton, M0 63105
|| ACOMPLETE PLMBINGISSEVICE ~ SNCE 1051 - REPARS ~ REVODELNG ~ PESUIENTUAL ~ COMVERCHL ~ DESRNRIAD |
RGN, | PR ASE OROER O SERRE RO £ e SR RN R TR
- MAWC MAWC 1 173024 5/31/17 2
TR R e el e
1 Compactor Usage 45.00 45.00%
1 Skidstear Per Day 350.00 350.00%
i Mini-Excavator Per Day 356.00 350.00%
50 Bure @ $25.00 Per Foot 25,00 1,250.00¥
i4 Plumber At $118.00 Per Hour 118.00 1,652 00
2 Plumber OT At $140.00 Per Hour 140,00 284,00*
8 L aborer with Setvice Truck @
$89.00 Per Hour 89.00 712.00%
3 Operator At $83.00 Per Hour 83,00 249.60%
0.5 Oparator OT At $170,00 Per . .
Rour 12000 60,00%
Total Labar 5,083.00
* means item (s non-axable
~: SALEAHOUNT 5,960.05
?}ﬁ;"' e '
) U‘: T Vigit us al our wsbsile 7y BB 71.13
@ﬁl&ﬂk "'-'(éfg,w‘l“ wvaw.ojiaughlinpiumbing.com
o
e 46,031.18

MAWC southwesl operations
Schedule JAM-r6

Schedule JAM-r2
Page 182 of 276



0.d. |Auei-ii.m
PLUMB!NGr COMPANY

396 Saint Louis Avenus
VALLEY PARK, MISSOUR! 63088

MaPSC S0002_Allachment 5
Gase No. WU-2017-0296
Page 13 of 42

invoice

636-226-0682 314-981.7327
RILLTO: JaB:
Missour! Araerican Water Co MAWC - Edgewood Dr,
PO Box 5605 PO#: 5000073398
Charry Hill, NJ 08034 Clayton, MO 63105
1| A DOVFLETE PLUSENG SERVICE ~ SICE 1851 ~ AEPARS ~ REMOOELNG - RESDENTIAL ~CONMERTIL
custoMEn [ PIAGHASED T SEREERESR L L L L R P IVORE TATE ) IPAGE
MAWC MAWC 173024 net due Up-on recelpt | 5/31/17 i
OUANTITY T S 5 N

replace lead water sewvice to house,

1 1" Flared Tee Head 89.58 5958
i 5t. Louis County Stop-Box 3287 3287
40 1“ Type K Soft Copper 435 174,00
7 Rock Per Ton 1065 74,55
1 {sage OF String Solder &
Paste 5.51 5.51
i B-Tank (Usage) 5.5t 551
Tolal Makerftl and Other 382.02
i Permilt 60.00 €0.00*
i Dump Fee 7000 70.00¥
i Compactor Usage 45.00 45.00*
i Tretich Safaty and Protection 7540 75.00%
3¢ Bore @ $25.00 Per Foot 2500 750.00%
1 Mini-Excavator Par Day 350,60 350,00*
i Skidstaer Per Day 350,00 350.00*%
1 Dump Truck Per Day 350,00 350,00%
i2 Plumber At $118.00 Per Hour 118.00 1,416.00*
2 Plumber.OT At $140,60 Per Hour 140.60 280.00*
& Laborer with Sewvice Tnkk @
489.00 Par Hour 89.00 534.00%
3 Cperator At $83.00 Par Howr 83.00 249,00%
o SALEAMOUNE .
ot
@y”“’ Visit-us at our website

vrepojfaughlinplumblng.com

r@ﬁm"‘ @gitbﬂ‘db

@ygllh"‘

SEE REVERSE SIDE FOR LIEN GLAUSE

Schedule JAM-r2
Page 183 of 276

MAWC southwest operations
Schedule JAM-16



Aty PS5 tem e

MoPSC S0002_Altachment §
Case Mo, WU-2017-0246
Page 14 of 42

0.J.JAUGHLIN | ﬁ [ﬁ]V@ﬁ@@

PLUMB?NG COMPANY

% - A
308 Saint Louls Avenue UIVOICERO. 3172257
VALLEY PARK, MISSQURI 8aogn
636-225.0092 314-981-7327
BILL TO; Jo8;
Missour American Water Co MAWC - Edgewood Dr,
PO Box 56065 PO#: 5000073398
Cherey Hill, N) 08034 Clayton, MO 63185

7{[‘AQQVPLE!EHJMBI\GW~$I@E 1651 - REAYHS.-FENDOELNG ~ m‘ﬁmwﬁmmmﬁmwﬁ

CUSTOWER " | FURCHABE ORDSRNG.Y | .. i ERAGEAGN BT . e paE | TrAGRT
MAWC MAWC 173024 net due upon recelpt 5;31] 17 2
R T .

0.5 Operator OT At $120.00 Per

Hour 120.00 60.00*

Total Labor 4,589.00

* means item §s non-taxable

4,971,02

30.98

Qyﬁ“‘ Vigit us et our website

@'g dl"a www.ojlaughiinplumblng.com

"
i
g((éye“” /

§EE REVEHSE SIDE FOR LIEN CLAAG\

%v&hwest—epe GITY

Schedule JAM-r8

£5,002.06

Schedule JAM-r2
Page 184 of 276



PSpA——

- -

Q; J. ALIGHLIN
PLUMBING COMPANY.

— gd,--—-—n
) 406 Saint Louls Avenue
! VALLEY PARK, MISSQURI 63088

MoPSG S0002_Attachmenl 5
Case No, WU-2017.0296
Page 15 ol 42

invoice

MVOICERD. 3177258

636-225-0892 314-9681-7327
¢ BHLTO: JOB:
! Missour! Amercan Water Co MAWC - Edlgewead Oy,
PO Box 5605 PO#: 5000073398
Cherry Hill, N3 08034 Clayton, MO 63105

}Ac@&tmammsewn&sme 1851 ~«REFRS > FEMGOELRO mm~mwunmmﬁ

cusToNER |, mncsqusﬁoacmno ,_ﬁeshsarscnf-s-:z.« RS

kS lﬁ\@{&é OAIE A7 EPNaE

537

i " 1" Flared Tee Head
1 St Lowuis County Stop-Box
30 1" Type K Soft Copper
1 Usage Of String Solder &
Paste
1 B-Tank {Usage)

Pemit

Compactor Usage

Trench Safety and Frotection
Bore @ $25.00 Per Foot
Skidsteer Per Day
Hinl-Excavator Per Day
Plumber At $118.00 Per Hour
Plumber OT At $140.00 Per Haur
Laborer with Sepyice Truck @
$83.09 Per Hour

Operator At $83,00 Per Hour
Operator OT At $120 0¢ Per
Hour

1ay

- g
DI VRO bt s (O s o

o

89.56
32.87
4.35

5.51
5.51

Total Material bnd Other

60.00
4500 -
75.00
25.00
350.00
350.C0
11800 |
140.00

89.00 -
83.00

120.00

89.58
3287 -
130.50

8.51
5.51

263,57

€0.00*
45.00%
75.00*
750,00
350.00%
350.00¥%
1,416.00%
280.00*

534.00%
249,00*

60,00

ot
@yow g{ & Visit us at our wabsite
¢ u‘ﬂ‘ waw,ollaughiinplumbing.com

Jgt&f’

SEE REVEASE SIDE FOR LIEN CLAUSE

Schedule JAM-r2
Page 185 of 276

MAWCG southwest operations
Schedule JAM-16



MoPSC 80002_Allachment 5
Case No, Wil-2017-0296
Page 16 0f 42

0.4 [AUGHLIN invoice

PLUMBING COMPANY

306 Saint Louis Avariue INVOICEND. 3172258
VALLEY PARK, MISSOURI 63088
636-225-0992 314-881-7327
BiLL TO; JOB:
Missourl American Water Co MAWC - Edgewood D,
PO Box 5605 PO#: 5000073348
Clayton, MO 63105

Cherry Hili, N3 08034

{| ACOUPLETE PLUON SEEVICE~ SNCE 1954 ~E?NRS~WNG~RES)BM~O@!MEHG&~D&SBP&W1Q}]
' AT YRR S FECRONTE. (. g

cuatersg - | URCIMSE BRBEGC
MAWC
5 GUANTITY,

173024 " net dua upon recelpt | 5/31/17 2

Total Labor 4,169.00

* means ftem s non-taxable

WFat
J""" " Visit us at aur wabsite
@Sgw"‘ www.ollaughiinplumbing.com

(fwt ®
Jaﬂ?"

$4,454.38

SEE AEVERSE SIDE FOR LIEN CLAUSE

WC southwest operatio
Schedule JANM-r2 Ghedui 16

Page 186 of 276



MePSC $0602_Atlachment &
Gase No, WIJ-2017-0205
Page 17 of 42

O.J. JAUGHLIN i 1A
Sy Invoice

———y d'-—-ul

306 Balnt Louls Avenue
VALLEY PARK, MISSOURI 630080

INVOICEND. 3172259

B38-228.0902 314-951.7327
BILL T0: J08;
Missourl American Water Co MAWC - Edgewoad Dr,
PO Box 5605 PO#: 5000073398
Cherry Hil, N} 08034 Clayton, MO 63108

A COLELETE FLUVENG SET/CE ~SICE 1651 ~FEFARS - REVODEUNG ~ RESOENTAL - CORMERCIL~ DESIGHNEULD |

GUSTOMER " PUWS}SEQRPQ‘J‘GE J L TGS v ] JCEDATE (- ipiede
MAWC o 173024 | netdueupon receipt| 531717
R R R

437 Edgewand
To furnish labor and matexal to replace lead water scrvice to housc,
i 1" Flared Tee Head 89.58 89.58
i 3/4™ Meter Yoke ' 11481 ISTR:34
1 Fibre Meter Box 96,25 96.25
1 Meter Cover qr bid 5046 5045
i 5t. Louls County Stop-Box 32.87 32.87
H 1* Flared Angle Stop 53.56 53.56
70 1" Type K Soft Copper 435 304.50
1 Usage of Quick Plug 16.90 1690
1 1" Flared Angle Stop 53.56 53.56
1 1" Copper 14 - FIP Adapter 13.95 13.95
1 1" Copper Fittings

{90-45-Couplings) 493 4,93
i 1* Copper Reduking Tee 2047 20.47
1 314" Copper C % C Sleave f

Less Stop 333 333
1 3f4" Cx C Copper Cap 2,18 2.18
1 3/4* Type M Hard Copper 2.69 2,69
10 1" Type i Hard Copper 4,42 44.20
1 Usage OfF String Solder &

Paste . 551 551
i B-Tank (Usage) 551 551
7 Reck Per Ton 10.85 74,55

SALE An.bgim X
;.@yd}‘:‘ 0 Visll us al our wabsile
@f@ﬂf" "@u&‘w www.ajlaughlinplumblng.com

‘ @Ljﬁg.& ‘

SEE ABVERSE SIDE FOR LIEN CLAUSE

MAWC southwest cperalions

Schedule JAM-r2 Schedule JAM-I8

Page 187 of 276



MoP'SC S0002_Attachmeant &
Case No. WU-2017-0296
Page {8 of 42

0.4 AUGHLIN a 0
Pwmg'iﬁe COMPARY nvolce

306 Saml Louns Avenue
VALLEY PARK, MISSQURI 83088

IIVOIGENO. 3{72250

636-225-0892 314-861-7327
BILLYO: JoB:
Missotir] American Water Co MAWC - Edgewood Dr.
PO Box 5605 PO 5000073398
Cherey Hil, NJ 08034 Clayton, MO 631065

|| ACOVPLETE PLUVBING SERVICE~ 6908 m~nsam~mmam«nssnm~wmmnuswnmﬂ

OUSTORE ] PURCHASE ORORR 0, [ SEIGETEEs, vt OB g T G | ONOREONE [ PAGE
MawC MAWC 173024 net due vpon !eceipt 5/34/17 2
Total Materlal and Other 985.81
£ Pemilt 60.00 60.00*
£ Compactor Usage 45.00 45,00%
i Trench Safety and Protection 75.00 75.,00%
i Dump Fee 70,00 70.00*%
60 Bore @ $25.80 Per Foot 25.00 1,500.00*
1 Mini-Excavator Per Day 350.00 T 350.00%
i Skidsteer Per Day 350.00 350,00%
i Dump Truek Per Day 380.00 350.00%
16 Plumber At $118,60 Per Hour 118,00 1,868.00%
4 Plumber OT At £140.60 Per Hour 140,00 560.00%
10 Laborer with Service Truck @
489.00 Per Howr 89.00 830.00%
2 taborer with Service Truck OT
@ $108.00 Per Hour 1068.00 216.00¢
3 Operator At $83.60 Per Hour 83.00 249,007
035 Qperator OT At $120.00 Per
Roker 120,60 . 60.00*
Tekal Labor 6,663,00
* means ltem Is non-taxable
| puEmouyr 7,652.81
4 ~ : “_'"‘*-\8 ,
ol 05-, Visit us at our website
@ A wvnw.olaughiinplumbling.com

il
T

$7,733.08

SEE REVERSE BIDE FOR LIEN CLAUS

. MAWC southwest operations
Schedule JAW-r2 Schedule JAM-16
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MoPSC 50002 Allachment 5
Gase No, WU-2017-0296
Paga 19 of 42

‘O, | AUGHLIN 4 o
i invoice
506 Salnt Louls Avenue

VALLEY PARK, MISSOURI 83088

INVOICE 8O, 3172260

638-225-0022 414-861-7327
pILL TO: J08:
Missourt Ametican Water Co MAWC - Edgewond O,
PO Box 5605 PO BG00073358
Cheny Hill, N 08034 Clayton, MO 63105

Irmmmamssrm&mm~mm~ﬂamus~mswm~mm&~m&maum I

_ousyoNer: T ARERVGRIEG S g L AR L L
MAWC 1 wawc 53117 1
. 440 Edgewood
! rish-Jabor-fid materlal to replace lead water service to house,
1 1* Flared Tee Head 89.58 85.58
1 34" Meter Yoke 114.81 114,81
i Fibre Mater Box 96,25 66,25
i #eter Caver or Lid 5045 50.46
b1 St. Louls Coupty Stop-Box 32.87 32,87
1 1" Flared Angle Stop 53.56 53.56
160 1" Type K Seft Copper 4735 435.60
1 1" Flared Angle Step 53,56 53.56
1 1" Copper ¢ - FIP Adagter 13.95 13,95
i 1" Copper Fittings
{50-45-Couplings) 4,93 4,93
1 1" Copper Reducer f Bushing 6.67 G.67
10 1" fype M Hard Copper 4,42 44,20
1 314" Plug {Square Head) 1149 1149
1 Usage Of String Solder &
Paste 55j 551
i B-Tank (Usage) 551 £.51
1 Usage of Quick Plug i6.90 16,90
Total ratedal and Other 1,035.25
t Permit 60.00 60,00
1 Compactor Usage 45.00 45._0{}*
" saaour -
Dr’ - - . g S
J”“' b Visit us al our website
b wyrw.ojlaughlinplumbing.com

Tl

SEF REVEASE S1DE FOR LIEN CLAUSE
{

Ay

MAWC southwest operations
Schedule JAM.r2 Schedule JAM-r8
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HaPSC 30602_Alachment &
Gase No. Wi-2017-0248
Page 20 of 42

o..i AUGHLIN

JAUGHLIN ~ Invoice

PLUMBING COMPANY

HWQICENO. 3172260

308 Salnt Louls Avenue
VALLEY PARK, MISSOURI 83088
636-226-0802 314-961-7327
BILL TO! JoB
Missaurt Amnerlcan Water Co MAWC - Edgeveopd Dr.
PO Box 5605 PO 50000733598
Cherey Hill, N 08034 Clayton, MO 63105

{| ACOMPLETE FLUREING SERVICE - SNCE 1961 ~ENFS  REMODELING » RESIDENTIAL~ OO/ ERCIAL - DESENEURD |

vustofien | PURCHASE QDR RO {0 7 S SERCE TR L RS e . [ NOREOAE T ipaoE
MAWC 173024 et due ypon receipt | 5/31/17 2
TR e T
1 Trench Safety and Protection 75.00 75.00*
80 Bare @ £25,00 Per Foot 25400 2,000,00%
1 Skidsteer Par Day 350.00 350.00*
1 Mint-Excavator Per Doy 350,00 350.00%
17 Slumber At $118.00 Per Hour 118,00 2,006.00%
4 Plumber OT At $140.00 Per Hour 140.00 560.00%
it Laborer with Service Truck @
489.00 Per Hour £9.00 4979.00*
2 Laborer with Service Truck OT
@ $108.00 Per Hour 108.00 216,00%
3 Operator At $683.00 Per Hour 83.00 249.00*
0.5 Opetator OT At $120.00 Per
Hour 120.00 €0,00%
Total Labor £,950.00
* means item s non-taxable
7,985.25

g
4O

3 @I
e

(bﬁ“ﬁ&

Visl{ us 8! our website
www.oflaughiinplumbing.com

SEE REVERSE SIDE FOR LIEN CLAVSE

southwest operali

$8,069.24

83.96

Schedule JAN-r2 Schedule JAM-18

Page 190 of 276



MoPSC S0002_Allachiment 5
Case No. WU-2017-0288
Page 21 of 42

0.J. | AUGHLIN : o A
PLHMBiﬁQG COMPANY. HWVQHG@

—

308 Saint Louis Avenus
VALLEY PARK, MISSOURI 63088

£38-225-0092 314-961-7327
BILLTO:. Jom
Hissour] American Water Co MAWC - Edgevicod Dr,
PO Box 5605 PO#: S0L0073398
Cherty Hilt, NI 08034 Clayton, MO 63105

;. GAOIGE DATE;
5431117

‘f!‘&ﬂt‘"&sﬁwémp T

452 Edgewood
To {urnish kabor and matgrial to replace lead water service to house.

1" Flared Tee Head 89,58 89.58
1 3/4" Heter Yoke 13481 11481
1 Fihre teter Box 86,25 96.25
1 Meter Cover or Lid 5046 50.46
1 51, Louis County Stop-Box 32.87 32.87
i 1" Fared Angle Stop 51.56 53.56

100 1" Type K Soft Copper 4.35 435,00

1 Usage of Qulck Plug 16.50 16.90
1 1" Flared Angle Stop g356 | 53,56
i 1" Copper M - FIP Adapter 1395 13.95
2 1* Copper Flitings

(90-45-Couplings) 4,93 3,86
i 1" Copper Reduadng Tee 2047 2047
1 1/2" Sweat Full Port Ball

Valve 18.90 i8.50
1 3/2" Copper Fittings

{90-45-Couptings) 0.00 0.00
1 1" Diglectic Unlon 400 . 4,00
i Galvanized 5teel Pipe Nipple

x4 3.57 3.57

20 1" Type M Hard Copper 4.42 8840
3 1" Copper J-Hook 0.45 1,35
T SALEAMOUNT
yo*“ dﬁ Visit us at our websito - RS
@;aﬁk i weaw.ojlaughlinplumbing.com LT
@Uﬂi’f

SEE REVERSE SIDE FO LIEN CLAUSE

MAWG southwest operations

JAM-r2
Schedule r. Schedule JAM-r6
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MoPSC $0002_Atlachment &
Gase No. WAI-2017-0286
Page 22 0l 42

O.d. AUGHLIN a q
S laUEy invoice

v— ‘mm

INVOICEND. 3172261

3086 Salnt Louls Averue
VALLEY PARK, MISSOURI 63088
§36-225-0092 314-96%-7327
BiLLTO: JOB:
Missouri Ametlcan Water Co MAWC - Edgewotd Dr,
PO Box 5605 PO#: 5000073308
Chegry HIlf, N3 08034 Clayton, MO 63105

 ACOMPLETE PLUYENQ SERVICE ~ GNCE 1031 ~RERARS - PE¥CDELNG - FESDEIAL~ OOVHEROVL ~ DESNBLD |
oSy | FUGUSEORERROLE [ SEREE e s A IO :

‘ AW MAWC T 173024

TN
i Usage Of String Solder &
Paste 541 5.51
1 B-Tank {Lisage) 551 5.51
7 ' Rexk Per Ton 10.65 74.55
Total Materlal and Other 1,189,606
i Permilt 60.00 60.00*
1 Trench Safety and Protection 75.60 75.00%
1 Compactor Usage 45,00 45.00%
i Demp Fee 70.00 760,004
i Dump Truck Per Day 350.00 350.00F
1 Shidsteer Per Day 350.00 350,007
b Minl-Excavator Per Day 350.00 350.00%
20 Bore @ $25.00 Per Foot 25,00 2,000.00*
17 Plumber At $118.00 Per Hour 118.00 2,006.00%
4 Plumber OT At $140.00 Per Hour 140.00 560.00™
11 Laborer whh Service Truck @
$89.00 Per Hour 89,00 979,00
2 Laborer with Service Tiuck OT
@ $108.00 Per Hour 108.00 216.00*
3 Operator At $83.00 Per Hour 83.60 249,00
0.5 Operator OT At $120.00 Per
Hour 120.00 60,00*
Total Labar 7,370.00
* means ltem is non-taxable
, niouie s 8559.06
o2
@yul" . Visit us at our websils
4 l\g,!lk' @(ﬂ"ﬂﬁ

§8,655.49

vwiv,oflaughlinplumbing.com /

SEE REVERSE SIDE FOR LIEN CLQUSE

Schedule JAM-2 M Qumﬁ >
Page 192 of 276



MoPSC 80002_Allachment 5
Case No. WU-2017-0296
Page 23 of 42

O.J. | AUGHLIN p A
PLU@GMS%ANY INVOICE

IRVOICENOD. 3172762

308 Saint Louls Avenue
VALLEY PARK, MISSOURI 83088
£360-225-0092 314-961-7327
BiLL 7O: JOB:
Missoun American Water Co MAWC - Edgewood Dr.
PO Box 5605 PO 5000073398
Cherry HIll, N3 08034 Clayton, M0 63105

f ACOMPLETE PLUMING SERVCE ~SNCE 1051+ REFNHS ~RELICDELING ~ RES OENTAL~ COMVERCIAL ~DESIBNFAILD ][

“onSrofigr 1 PurBHASECHOBRRD, |1 iSehUICRTEGH ! “f“Jaai e ok Qwocabarr AR
MAWC MAWC 173024 nat due upon recelpt _ 531117 i
¥ 5 A5 e
336 Edgewcod
alsh labor and materkat 10 replace fead waler service to house,
1 1* Flared Tee Head 89.58 89.58
1 -3/4" Meter Yoke 114.81 114,81
i Fibre Meter Box 95,25 98.25
1 Meter Cover or Lid 50.46 50,46
H Sk Loyis County Stop-Box 32,87 32.87
1 1" Flared Angle Stap 53.36 53.56
100 1" Type ¥ Soft Copper 4.35 435.00
i Usage of Quick Plug 16.50 16,80
1 1" Flared Angle Stop . 53.56 53.56
i 1" Cappar 4 - FIP Adapter 13.95 13.95
2 1" Copper Fittings
{90-45-Couplings} 4,93 9.86
i 3/4" Copper Fittings
. {90-45-Couplings} 359 3,59
H 1" Copper Fittings
(St, 9 - St. 45} 17.08 17.08
1 1" Copper Redicer f Bushing 6.67 6.67
7 17 Type M Hard Copipar 442 30.94
i Usage Of String Scldar &
Paste 551 5.5t
1 B-Tank {Usage) 5.51 5.54
i 1/2 Plug {Square Head) 9.80 4.80
_ C shwaioui
ﬂ?' .. S
j Visit us at our wabsiie
,g, @Iv’ﬂ' wwvw.olaughlinplumbing.com

SEE REVERSE 8IDE FOR LIEN CLAUSE

MAWC southwest operations
Schedule JAM-r2 Schedule JAM-16
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[T —

0.J.JAUGHLIN
PLUMBING COMPANY

308 Saint Loufs Avanue
VALLEY PARK, MISSOURI 83088

636-226-0802 3148617327
BILL TS JOB:
Missouri American Water Co
PO Box 5605 PO

Cherry Hill, N1 00034

MoPSC 50002_Altachment &
Gase No. WU-2017-0286
Page 24 of 42

invoice

INVOICE HO. 3172262

MAWC - Edgewood Dr,
: 5000073398
Clayton, MO 63105 |

]fﬂmnwamswcsﬂsm.%t REPHTS L PDROORAN - PEOR  CONEPOIL ossmew.u”

@ Jol!f’

OUSTONER. | PURGHASE DRDERR T 2
MAWC 173024 5/3 1/17 2
T [ AT A
Tatal Materal and Cther 1,045.90
i Permit 60.00 60.00*
1 Tranch Safety and Protection 75.00 75.00%
i Compacior Usage 45.00 45.00¢
100 Bore @ $25.00 Per Foot 25.00 2,500.00*
1 Skidsteer Per Day 350.00 ° 350.00%
i Minl-Excavatar Par Day 350.00 - 350.00*
18 Plumber At $118.60 Per Hour 118.00 - 2,124.00*
3 Phimber OT At $140.00 Per Hour 140,60 420,00%
12 Laborer with Senvice Truek @
$80,60 Per Hour 85,00 1,068.00%
i Laborer with Service Truck OT
@ $108,00 Per Hour 108.00 10B.00¥
3 Operator At $83.00 Per Hour 83.00 249.00%
1R Operator OT At 2’,120 00 Per
Hour 120.00 60.00%
Total Labor 7,409.00
* means ftem Is non-taxable
| sMEmNOWT | 554,90
%:f, P
(jy ot 5 Vislt us al our wabsle
(f’ (yﬂ!‘ @stuﬁﬁ" www.ojtaughlinplumbing.com

48,536.72

QEE AEVEASE SIDE FOR LIEN CLAUSE

Schedule JAM-r2
Page 194 of 276

MAWC southwest operations
Schedule JAM-r6



MoPSC 80002_Altlachment 5
Gase No. WU-2017-0296
Page 25 of 42

0.4 AUGHLIN invoice

PLUMB!NG COMPANY

—-H%——-

306 Saint Louls Avanus
VALLEY PARK, MISSOUR! 63008

INVOICE NO. 3172263

636-225-0892 314-861-7327
BILL TO: JOB:
. Missaur! Amerlcan Water Co MAWC - Edgewood Dr,
PO ox 5605 POH: 5000073398

Cherry Hil, NJ 08034

Clayton, MO 63105 :

" J\OO?HE!‘EPLWE?\\GSEW:&-‘\W 1681 ~RERVRI ~ ﬁwm~mm~mvm~msmwﬁ

5EE REVERSE SIDE FOR LIEN CLAUSE

Schedule JAM-r2
Page 195 of 276

L CUBTOMER Th;"pyh_t}igﬁsgéadgf{m;; £ SERVICETEOHRS Bas o MTERYS. o TIVOIAEDNE }YY pADE
MAWC . MAWC 173024 nst due upon receipt | 6/1/17 1
l N B ERORIBHON: i B T EON RARE
: 7600 Carsveold
; To furnlsh labor and.afaterial to replace lead water service to house,
1 1" Fared Teg Head $9.58 89.58
1 3/4" Meter Yoke 114.81 - 114,81
1 1" Flared Coupling 27.55 27.55
1 Fibre Meter Box 96,25 96,25
i Meter Cover or Lid 50,46 50,46
i St. Louis County Stop-Box 32.87 32.87
1 1" Flared angle Stop 53,56 53.56
130 1" Type K Soft Copper 4,35 565.50
1 Usage of Quick Plug 16.90 16.90
7 Raock Per Ton 1065 74,55
1 1" Flared Angle Stop 53.56 53.56
1 1" Copper M - FIP Adapter 13.95 13.95
2 1" Copper Fittings :
{90-45-Couplings} 4.93 9.8%
i 1" C x C Copper Tee 2040 20,40
10 1" Type M Hard Copper 4.42 44,20
2z 1/2" Plug {Square Head} 5.80 19.60
1 Usage Of String Solder &
Paste 551 5.51
1 B-Tank (Usage) 551 5.51
Total Material and Other 1,294.62
SAlE pouNT.
Thor i e stn e e
Oy"“' h Vish us at our website
O’T’ auf\" Wi vanw.offaughlinplumblng.com
(}Ljat"’

MAWG southwest opsrations
Schedule JAM-16



MoPSC 850002 AHachment 5
Case No, WU-2017-0206
Page 26 of 42

0.4.§ AUGHLIN a. a
PLﬂ’?hgi?ue commn’v INVOICE

306 Salnt Louts Avanito
VALLEY PARK, MISSOURI 63088

INVOICE NO. 3172263

636-226-0092 8140617327
BILLTO! J08:
s Missouri American Water Co MAWC - Edgewood Dr,
PO Box 5605 PO#: 5600073398
Cherry HIfl, NJ 08034 Clayton, M0 63105

I agmau.mmmna«z 1650 ~Rﬁb\'ﬂ3~f£vcaem~f‘£snanm~wmmm_~mm1[

BT

-GudToMER | | FURCHASE GBOER OLT |

uyoaoauma

FAERPrUN
Bl S0 oy b

173024

617 2

MAWC
QUANTHY. - [
1 Permit 60.00 60.00*
i Trench Safety and Protection . 75.00 75.00*
1 Compactor Usage 45.00 45,00*
1 Dump Fee 70.00 70.00*
120 Bore @ $25.00 Per Foot 2500 3,000.00%
1 Minf-Excavator Per Day 350.00 350.00¢
i Skldsteer Per Day 350.00 350.00%
1 Dump Truck Per Day 350.00 356.00%
17 Plumber At $118.00 Per Hour 118.00 2,006.00%
4 Plumber OT At 3140.00 Per Hour 140,00 560,00+
11 Laborer with Service Truck @

589,00 Per Hour 88.00 | 979.00%

2 Laborer with Service Truck OT
@ $108.00 Per Hour 108.G0 216.00*
3 Qpgrator At §63.00 Per Howr 83.00 249.00*

0.5 Operator OT At $120.00 per _
Hour 120.00 £0,00*
Total Labor 8,370.00

® means itern 15 non-taxable

IJoH‘ w:, Visit us at our website
@'ﬁu‘k it wravz.oflaughlinplumbing.com
O aiip

$9,769.61

© SEE REVERSE SIDE FOR LIEN CLAYSE

WC southwest operations

Schedule JAM-r2
Page 196 of 276



MaPSC S0002_Allachment &
Case No. WU-2017-0296
Page 27 of 42

9. . JAUGHLIN . B I
e INVoIce

e (Wi

308 Salni Louls Avenue BIVGICERO. - 3372264
VALLEY PARK, MISSOURI 63083
636-225-0892 314-861-7327
BILLTO: 08
Missour] American Water Co MAWC - Edgesveed Dr,
PO Box 5605 . . PO#: 5000073328
Cheery Hil, N1 08034 Claylton, MO 63105

| ACOMPLEYE PLUMIBNG SERVICE ~ SNCE 1651 ~ HEPVRS < REMODELING ~FESIDENTL. ~ COMVERCUL ungsa\ﬁs.ng

SEE AEVEASE SIDE FOR LIEN CLAUSE

“ouardlEnd T pURGHASE'ORDBERAO,: |5 R T N R 1 RS KUCEDUE. | -Pams,
MAWC MAWC _ 173624 net duo upon recelpt 6117 1
? () R BT G
332 Edgewood
To furnish labor and materfal to replace lead water service to house,
i 1" Flared Tea Head 89.58 89.58
1 374" Meter Yoke 11484 1i4.81
1 Fibre Meter Box 96.25 96.25
1 Meter Cover or Ud 50.46 50.46
1 St Louls County Stop-Box 3287 32.87
i 1" Flared Angle Stop 53.56 53.56
100 1° Type K Soft Copper 4,35 435,00
1 Wsage of Quick Plug 16,90 16.90
1 1” Flared Angle Stop 53,56 53.56
1 1" Copper M - FIP Adapter 13.95 1395
i 1" Copper fittings
{S0-45-Couplings) 493 : 4.93
| 1™ Copper Reducer / Bushing 6.67 . 6.67
6 1* Type M Hard Copper 442 26.52
1 Usage Of String Solder & :
Paste 558 ! 5.51
i B-Tank {Usage) 851 551
i /2" Plug (Square Head) 5.80 .80
Tolal Material and Other 1,015.88
H Permit 60.00 60.00%
1 Trench Safety and Pratection - 75.80 75.00%
- swE Aoy
550t y -
R@Ji}ﬂ“ o Visit us at our website
/@ﬁifl ¥ '@rﬂ"‘ www.oflaughlinplumbing.com
N @ o“;’e

MAWC soulhwest operations
Scheduie JAM-16

- Schedule JAM-r2
Page 197 of 276



O.J.lAUGHLIH
pwmsme comm&v

3086 Saint Louls Avenua

VALLEY PARK, MISSOURI 63088

MoPSC 80002_Aflachment &
Case No, WAI-2017-0206
Page 28 of 42

invoice

INVOICE NO. 3172264

@yur_lf

SEE REVERSE SI0E FOR LIEN% ALBE

Schedule JAM-r2
Page 198 of 276

48,056.27

636-226-0992 314-961.7327
BILLTO: J0B:
Missour American Water Co MAWC - Edgewoad Or,
PO Box 5605 PO#: 5000073398
Cherry Hill, NJ 08034 Clayton, MO 63105
§ ACOMPLETE PLUMBNG SERVCE .~sx\beisés'~nmns~nﬁzomm~amnmu~omwm~nes&s.\anﬂ]
“ouSTONER” | PURGHAREOROBRNGETE <7 neeRlnck Ed T EARS, o o) BVOREONE | PAGE
MAWC net due upon recept 611717 2
T —— ‘, ‘:- T *?LNII'PB)Cuf—;ffEZT;’ n&‘. ., sy
i Compadior Usage 45.00 45.00¢
1 Dump Fee 70.00 70.00¥
90 Bore @ $25.00 Per Foot 25,00 2,250.00¥
i Skidsteer Per Day 350.00 350.00%
i Hint-Excavator Per Day 350.00 350.00%
i Dump Truck Per Day 350.00 350.00%
15 Plumber At $118.00 Per Hour 113.00 1,776.00¥
3 Plumber OT At $140.00 Per Hour 140.60 - 420,007
g Laborer with Sepvice Truck @
$89.00 Per Howr 89.00 801.00%
i Laborer with Servite Truck OT
@ $108.00 Per Hour 108.40 108.00*
3 Operator At $83.00 Per Hour 63.00 249.00+
8.5 Operator OT At $120.00 Per
Hour 12008 60.00%
Total Labor 6,958.00
* means item s non-texable
ALE AMOUNT 7,973.88
zﬁ} .
Oy i Visit us af our websile 82,39
k b :
fgﬁm‘ ¥ vvew.oflaughlinplumbing.com

Schedule JAM-r6



MePSC S0002_Allachment 5
Case No. WU-2017-0296
Page 20 of 42

0. JAUGHLIN invoice

PLUMBING COMPANY

——— ”d‘...-.——

IRVOICERD. 3372265

306 Saint Lolds Avenua
VALLEY PARK, MISSOUR! 83088

636-225-0992 314-951-7327
BILL TO: J08B:
Missourt Amercan Water Co MAWC - Edgewood Dr.
PO Box 5605 PO#: 3000073398
Cheny Hill, #3 08034 Clayton, MO 63105
i gmm&mssmceéswsmﬁ» -P.&MmmnmwN oorm&.-oramwm"
CusTOMER | | PURCHASEOROER NOL 5 ' : : - HOE DA | i PAGE

netdue upon receipt

6/1/17 1

326 Edgewood

To furnish labor and material to replace lead water service to house,
1 1" Flared Tee Head £9.58 89.58
1 3/4" Meter Yoke 114,83 1i4.81
i Fibre Meter Box 86.25 96.25
3 Meter Caver or Lid 50.46 50.46
i §t, Louls County Stop-Box 32.87 32.87
i 1" Flaredt Angle Stop 53.56 " 5356
100 1" Type K Sofe Copper 4.35 435.00
1 Usage of Qulck Plug 18.90 16.80
i 1° Flared Angle Stop 53.56 53.56
i 1 Copper M - FIP Adapter 13.95 1395
1 1% Copper Fittings
{90-95-Couplings) 4.93 4.93
2 1 Copper Fiitings
(St. 90 - St. 45) 17.08 34.46
i 1" Copper feducer / Bushing 6.67 _ 6.67
10 1" Type M Hard Coppet 442 44,260
1 tisage Of String Sokder &
Paste 551 5,51
1 B-Tank (Usage) 5.51 5.51
1 1/2" Plug {Square Head) 9.80 9.80
Total Material and Other 1,062.72

i

/Oﬁ:;(ﬁk‘ @I J;!'“db

ap

- SALE AMOUNT

VisH us at our website
www.ojlaughlinpiumbing.com

SEE REVEFASE SIDE FOR LIEN GLAUSE

MAWC southwest operations

Schedule JAM-r2
Schedule JAM-15

Page 199 of 276




MaPSC 80002 _Altachment &
Gase No, WU-2017-0256

Page 30 of 42

0,J.[AUGHLIN | invoice

EAE 131}
EPLUMBIN%_ COMPANY

e 1 (- ]

306 Saint Louls Avenue
VALLEY PARK, MISSOURI 63088
636-225-04992 414.284.7327
HLLTO: Jos:
Missaurt American Water Co MAWC - Edgewood Dr.
PO Box 5605 PO#: 5000073398
Chery Hilt, N3 08034 Clayton, MO 63105

,“ ACUNPLETE PLUNEING BERVCE - SCE 1951~ BEFARS < REVODELING ~ RESIDENTIAL - COMMERCAL ~ DESGNEULD i

MVOISE RO, 3172265

T

TUSTOMER | PURGHAYE GROBARDL 1 2L SSERVGETEOIL -

T Jobe i (L Pl neRisy ) UNOKEONE - TPAGE

© MAWC MAWC 173024
- s + BESCHIPTION A

T A W
1 Permit 60.00
-1 Trench Safaty and Protection 7500
i Compactor Usage 45.00
1 Dump Fee 7000
a6 Bore @ $25.00 Per Foot 25,00
1 Minl-BExcavator Per Day 350.00
1 Skidsteer Per Day 358,60
1 Dump Truck Per Day 350.00
15 Plumber At $118.00 Per Hour 118.00
3 Plumbar OT At $140.00 Per Hour 140.00
9 Labarer with Service Truck @
$89.00 Per Hour 89.00
i Laborer with Setvice Truck OT
@ $108.00 Per Haur : 108.00
3 Operator At 383.00 Per Hour 83.00
0.5 Operator OT At $120.00 Per
Hour 120.00
TJotal Labar

* means item is non-taxable

60.00%
75.00%
45.00*
70.00*
2,000.00%
350.00%
350.00¢
350.00*
1,770.00¥
426.00*

801.00*

108.00%
249.00%

60.00*
5,708.00

. o
oL b Vislt us at our webslle
{ui"k' s wenw.oflaughlinplumbing.com
~ I
@ygu

SEE REVEASE SIDE FOR LIEN OLAVSE

Schedule JAM-r2
Page 200 of 276

WC southwest operatio

$7,862.31




MoPSC S0002_Altachmeni &
Case No. WL-2017-0298
Page 31 of 42

0.J.JAUGHLIN TN
Ffﬁﬁagi'ﬁe COMPANY INVOICE

a2 —

306 Salni Louls Avenus
VALLEY PARK, MIBSOURI 83088

INVOICE NO. 3172266

636-225-0802 314%9514’327_
BILLTO: Jon:
Missouri American Water Co MAWE - Edgewood Dr.
PO Box 5605 PO#: 5000073398
Cherry Hill, N3 08034 Clayton, MO 63105
!ﬁo&mnm%sm~smssmumm aaﬂoam~mww~qamn~oasmmo}!
CusTONER |, PURCHASEDROBR Ko, | LT s M SERIGR TEOH T Vo MR - | - RWOSEORE | iphaE
MAWC MAWC - 173024 et due upon receipt G[lfl? i
B T R R
322 Edgewood
To furaish labor and material to replace lead water service to house.
1 1" Flared Tee Head 89.58 89,58
i 34" Meter Yoke 114.81 114.81
i Fibre Meter Box 96.25 96,25
i Meter Cover or Lid 50,46 5046
1 St. Lavis County Stop-Box 32.87 32.87
1 1™ Flarest Angle Stop 53.56 53,56
100 1" Type K Soft Copper 435 435,00
1 Usage of Quick Plug 16,90 16.90
i 1" Flared Angle Stop 53.56 53,56
1 1" Copper M - FIP Adapter 1395 13.95
3 17 Copper Fitkings
{80-45-Coupiings) 493 1479
i 1* Copper Fittings
{5t. 90 - 5, 45} 1708 17.08
i 3/4" Male/Female Dialectic
Union 11.02 11.02
& 1" Type ¥ Hard Copper 4.42 26.52
3 3/4" Type 4 Hard Copper 2.69 8.07
1 1/2" Plug {Square Head} 9.80 9,60
1 1*.Copper Reducer | Bushing 6,67 6,67
1 B-Tank (Usage) 551 551
i Usage Of String Soldar &
Paste 551 5.5
oA AN
fsyg,ﬂ - —
@yﬂ“' oh Visit us at our website
-’(ﬁ:tm,‘* g@@i‘" wyav.ojlaughlinplumblag.com

SEE REVEASE SIDE FOR LIEN CLAUSE

Schedule JAM-r2 MAWG southwest operations
Page 201 of 276 Schedule JAM-r6



MoPSC 80002 _Atlachment §
Case No, WiJ-2017-0286
Page 32 0f 42

involce

{HVOICE NO. 3172266

O.J. AUGHLIN
PLUMEING COMPANY

Fr s
306 Saint Louls Avenue

VALLEY PARI, MISSOURI 63088

636-225-0992 314-961-7327
BRLLTO: Jog:
Missouri Amerdcan Water Co MAWC - Edgewoed Dy,
i PO Box 5605 PO#: 5000073308

Cherry Kill, N} 08034 Cayton, MO 63105

(| AQOMPALETE PLUMEIG SERVCE ~SHOE 1051+ FEPARS .- REMODELNG - RES:DENTIAL ~ COVIERCIAL ~ DESKMBUAD |

Torurcass oroaro. - CYERMS 1o [INOGE DATE 11 U pARE
net due upon recelpt | 6/4747 .
i = ] T ONGPHIoER: e
Total Material and Other 1,061.91
1 Pamit 60,00 690.00*
i Trench Safety and Protection 7500 75.00%
! 1 Compacior Usage 45.00 45.00*
: 1 Skidsteer Per Day 350.00 350.00%
1 Mini-Excavator Per Day 350.00 350.00%
80 Bore @ $25.00 Per Foot 25.00 2,600.00%
i5 Plumber At $118.00 Per Hour 118.60 1,770.00%
3 Plumber OT At $140.00 Per Hour 140,00 420.00%
] Laborer with Service Truck @
489,00 Per Hour 83.00 801.00%
i Laborer with Service Truck OT |
@ $108.00 Per Hour 108,00 103.00%
3 Qperator At $83,00 Per Hour B3.00 248.00*
0.5 Operator OT At $120.00 Per
Hour 12000 60.00%
Total Laber §,208.00
* means lem Is non-taxable
SALE AHOUNT 7,349.91
f’ 0¥
@Lje" o Visit us at our webslte 12
@‘ Tl vave.oflaughlinplumblng.com

$7,436.03

SEE AEVERSE SIDE FOR LIEN CLAMSE

Schedule JAM-r2
Page 202 of 276

Schedule JAM-r6



0.d.jAUGHLIN
PLUMBING COMPANY

—hto

MoPSC 80002_Altachment 5
Case No, WU-2017-0206
Page 33 ol 42

involice

IHVOICE RO 1172267

: 306 Salnt Louls Avenug
VALLEY PARK, MISSOURI 83088
£35-226-0992 314-861.7327
i
! BILLTO: JOB:
Missouri American Water Co MAWC - Edgewood Dr.
PO Box 5605 PO#: 50G0073398
Cherry Hill, NJ 08034 Clayton, MO 63105
ﬂ ACONPLETE PLUVBING SERICE ~SINGE 1651 ~REFNAS ~ REMODEUNG ~RESDENIAL ~ CCAMERCIAL ~ DESIGNEVLD ﬁ
GUSTOMRA._ | . PURCHASE ORRERJID:, 1~ . RERUCETECH R R R s T B T N R
MAWC MAWC 173024 net due upon tecelpt {  6/1/17 1
. GUANTIY {7 OEReTION, y
: 317 tdgewocd
: To furnish labor angshaterdal to raplace lead water service to house,
1 1" Flared Tee Head 85.58 89.58
1 374" Meter Yoke 114,81 114.81
1 Fibre Mater Box 96,25 96.25
1 Meter Cover or Lid 50.46 50.46
i St Loufs County Stop-Box 32.87 32.87
1 1” Flared Angle Stop 53.56 53.56
60 1" Type K Soft Copper 4.35 261.00
1 Usage of Quick Mug 16,50 16.90
? Ratk Per Ton 10.65 74.55
1 1" Flared Angle Stop $3.56 53,56
i 1" Copper M - FIP Adapter 13,95 13.95
2 1" Copper Fittings
(90-45-Coupiings) 4.93 9.86
1 1* Copper Filtings
(5t. 90 - St. 45} 12.08 17.08
1 1i* Copper Reducing Tee 20.47 20,47
10 1" Type fi Hard Copper +h42 44,20
2z 34" C % € Copper Cap 218 4.36
i Usage Of String Solder &
Paste 5.51 5.51
1 8-Tank {Usage} 5.5 5.5
Totst Materal and Other 964.48
:émla méuﬂr .
Ot --
(Qyul" " Visit us at our website
Qﬁaﬂf“ @5}«%“ www.ojlaughtinpiumbing.com

. @yuué"

SEE FIEVERBE SI1DE FOR LIEN GLAUSE

Schedule JAM-r2
Page 203 of 276

MAWC southwest operations
Schedule JAM-r6



e v et

0,J.JAUGHLIN

PLUMBING COMPANY

406 Saint Leuis Avenue

VALLEY PARK, MISSOURI 63088

MoPSC 50002_Altachment 5
Case No. Wtl-2017-0206
Page 34 of 42

invoice

INVOIGERD, 3172267

Visit us at our websile
vawrollaughiinplumbing.com

§36-225-0992 314-881-7327
©OBRLTO JoB:
Missourf Amnerican Water Co MAWC - Edgewood Dr.
PO Box 5605 PO#: 5000073398
Chenry Hill, N) 08034 Clayton, MO 63105
[reomimrumm serme~smemssunmsnna@mno~nmwm~mmanssx‘wzﬂl
CUSTORER 7™ ftmcmsk GROSENG.. il s s Frsvolsiwe | Teae
MAWC MAWC 173024 6/1/17 2
LauATITY VOUNT- L
1 Permit 60.00 60.00%
i Compactor Usage 45.00 45.00%
i Trench Safety atd Protection 75.60 75.00%
1 Dump Fee 7000 70.00%
i #ini-Excavator Per Day I50.00 350.00*
1 Skidsteer Per Day 350,00 380.00%
1 Dump Truek Per Day 350,00 350.00%
50 Bare @ $25.00 Per Foot 25.00 1,250.00¢
i3 Plumber At $118.00 Per Hour 118.00 1,534.00¥%
2 Plumber OT At $140.00 Per Hour 140.60 2B0.00*
7 {aborer with Service Truek @
$89.00 Per Hour 89.00 623.00%
3 Operator At $83.00 Per Hour 83.00 249.00*
0.5 Operator OT At $120.00 Per
Hour 120,00 60.00*
Total Labor 5,296.00
* meanhs tam Is non-taxable
6,260.48

SEE AEVERSE SI0E FOR LIEN CLAUSE

Schedule JAM-r2
Page 204 of 276

718.22

$6,338.70

Schedule JAM-18



MePSC 50002_Atlachment 5
Gase No. WU-2817-0286
Page 35 of 42

0.4, jAUGHLIN | : i
PLU@EL!_P_{GKE_O_!WEANY Involce
306 Saint Louls Avenus

{ VALLEY PARK, MISSOURI 63085

HYOICEND. 5 172268

: $36-226.0092 314-961-7327
BILL TG Jo8:
Missour! American Water Co MAWC - Edgewsod Dr.
PO Box 5605 POJ#: S00RD73398
; Cherry Hill, N G034 Clayton, MO 63105
H ACOMELUETE PLLNBING SERVICE ~ SINCE 1664 ~RERURS ~ AEMODELING ~ AES DENTIAL~ COMWVERCWL. ~DESGNBLLD ]|
oo 1] PR O Re, | < TSORREYEG (1 ] TR [ ERS (l WIBGEORE T eaGE
MAWC MAWC 173024 netdue upon recelpt | 6/1/57 1
TGU/!N'FITY T A’: o R OESGHIFUOHH : Y e VRS A iy
f and material to replace lead water service to house,
i 17 Flared Tee Head 85.58 89.58
1 3/4" Meter Yoke 114.81 114,81
i Flore Meter Box 9625 | 96.25
1 Meter Cover or Uid 50.46 50,46
] St. Louis County Stop-Box 3287 | 32.87
100 1" Type K Soft Copper 4,38 435.00
1 17 Flared Angle Stop 53.56 5356
1 tsage of Quick Plug 16.50 16.90
1 17 Flared Angle Stop 53.56 53.56
1 1" Copper M - FIP Adapter 1395 13.95
2 1" Copper Fittings
(90-45-Couplings) 493 9,86
i 1" Copper Reducer f Bushing 6.67 667
1 1J2° Plug (Square Head}) 9.50 9.80
2 1" Type M Hard Copper 442 8.84
1 Usage Of String Solder &
Paste 5,51 851
1 B-Tank (Usage} 5.5L 551
Tota] Materiat and Other T 1,003.13
1 Permit 60,00 60,00
i Compacter Usage 4540 45.00%
SALEANQUNT
Ayt B
J“”' s Visit us at our vabslte
alf‘ @ﬁj@li‘ werw.0llaughlinplumblng.com

%6 J*“‘

SEE REVERSE SIDE FORLIEN CLAUSE

MAWC southwest operations
Schedule JAM-r2 Schedule JAM-r8

Page 205 of 276



0.4 JAUGHLIN

MoPSC 80002_Allachment 5
Gase No. WU-2017-8296
Page 36 of 42

invoice

PLUMBING COMPANY

—— —

{NYOICE NO. 3172268

306 Saint Louls Avenue
VALLEY PARK, MISSOURI 83088

836-225-0092 314-961-7327
BILLTO: KB
Missourl American Water Co MAWC - Edgeviood Dr,
PO Box 5505 PO#: 5000073398
Cherry Hill, NI 68034 Clayton, MO 63105
[ A COMHLETE PLUVBRG SERVIGE - STICE 1051 ~REPARS < REVIODELA ~AESDENTAL~ COHMUERUIL -~ DESGNEULD
CUSTORER | TURGIASE GREERN0. 1%, 1~ StckIEy TR ST Ty ] WEEONE | P
MAWC 173024 pet due upon receipt | 6/1/17 2
v T LD £ L [ CIONRRIOE R AUy
i Trench Safety and Protection 75.00 75.00%
1 Skidsteer Per Day 35000 350.00%
i Mini-Excavater Per Day 350,00 350.00%
80 Bore @ $25.00 Per Foot 25.00. 2,600,00*
15 Plumber At $118.00 Per Hour 118.00 1,770.00¢
3 Plumber OT At $140.00 Per Hour 140.00 420.00*
9 Laborer with Service Trikk @
£89,00 Per Hour 85.00 801,00%
i {aborer with Service Truck OT
@ $108.00 Per Hour 168,00 108.00%
QOperator At $83.00 Per Hour 83.00 249.00%
0.5 Operator OT At $126.00 Per
Hour 120.00 60.00%
Total Labor 6,288.00
* means iteyn Is non-taxable
_ | BALEANOUNT 7,291.13
oo | —
JU“’ Vislt us at our weabsite Tax : 81,35
fojﬁlﬂ)‘ 6/%1{5”‘ vvaw.ojlaughlinplumbing.com L

a /ﬂl{-

$7,37248

SEE AEVERSE 8)0E FORLIENCLA

MAWC southwest operations
Schedule JAM-r2 Schedule JAM-16

Page 206 of 276



MoPSC S0002_Altachment 5
Case No. WU-2017-0208
Page 37 of 42

- aw

gn&muuﬁ
PLUMBING COMPANY

Invoice

; 305 Salnf Louls Avonus IVOIGEND. 3577769

i VALLEY PARK, MISSOURI 63088

’ 636-226-0982 314-961-7327
BiLL TO: OB
Hissourl Arerican Water Co MAWC - Edgewood Dr,
PO Box 5605 BO#: 5000073398

Cherey Hill, NI 08034 Clayton, MO 63105

ﬂ A{)CWFLE!EHML’&\G SERVEE--SINCE 1051 FEPARS ~ FENODELING -~ PESIOENTIAL ~ COMMERUIAL ~ DESYRAND) ”

CUETOVER: || PURGHASE CRDBRTDL |76
MAWC
oualnTY

6/1{17

436 Edgewond
To furnish labor and materstto replace {ead water seyvice to house,
1 1" Hared Tae Head 89.58 84,58
1 3/4” Meter Yoke 114,81 114,81
1 “ Fibwe Meter Box 98.25 96.25%
1 Meter Cover or Lid 50.46 50.46
i St. Louis County Stop-Box 32.87 3287
i 1" Hared Angle Stop 5356 53.56
i 1" Hared Coupling 2755 27.55
100 1" Type K Soft Copper 138 435.00
i 1" Copper fittings
{90-45-Couplings} 4,93 493
1 1" Copper M - FIP Adapter 1395 13.95
5 1" Type M Hard Copper 4.42 22.10
i Usage Of String Solder & .
Paste 551 551
i B-Tank (Usage) 5.51 5.51
Total Matedal and Other 952,08
1 Permit 60.00 G60.00%
i Compactor Usage 45.00 45.00*
i Trench Safety and Protection 7500 75.00%
1 Skidsteer Per Day 350.00 350.00"
1 Mini-Excavator Per Day 350.00 350.00%

g

Al

Qo

Vislt us at our website

wivw.oflaughtinpiumbing.com

SEE REVERSE SIDE FORLIEN GLAUSE

Schedule JAN-r2
Page 207 of 276

MAWC southwest operalions
Schedule JAM-18



MoPSC 50002 Altachment 5
Case No. WU-2017-0285
Page 38 of 42

e ——— e,

0.J.AUGHLIN
5Lumamc COMPANY

—e—

306 Salnt Louls Avanuo
VALLEY PARK, MISSCURI 63088

Invoice

HVOQICE NO. 3172260

636-228.0002 $14-081-7327
SILLTO J08;
Missouri American Water Co MAWC - Edgevraod Dr,
PG Box 5605 PO#: 5000073398

Cherry Hill, N3 08034 Clayten, MO 63105

1| ACONPLETE FLUNBING SERICE ~ SNCE 1651 ~REPARS ~REMODELING ~ RESDENTIAL~ COMMEROIR.~ DERONBAD |]

lglh’

SEE REVERBE SIDE FORLIEN CLAUSE

Schedule JAM-r2
Page 208 of 276

) T CUBTONER " 1. PURGHABE OROEH O, T SERGETEG i et R PG
MAWC MAWC 173024 net due upon recept 2
SOUBNITY o fe e e 5 RBCRIBHON ¥ JNIEBRICE ]
80 Bore @ $25.60 Per Foot 25.00 2,000.00*
15 Plumber AL $118,00 Par Hour 118,00 1,770.00%
3 Plumbar OT At $140.00 Per Hour 14000 420.00%
9 Laborer with Setvice Truck @
$89.00 Per Hour £3.00 801,00+
-1 . Laborer with Servica Truck OT .
@ $108.00 Per Hour 108.00 . 108.00%
3 QOperater At 383,00 Per Hour 83.00 248.00%
0.5 Oparator OT At $120.00 Per
Hour 120,00 60.00%
Total Labor 6,268.00
* means ltem Is non-taxable
f Bas ot 7,240.08
et ' "
Jﬂ“‘ " Visit us at our websile 27
g’gﬁ 3 @tj‘uﬂﬂ vww.ojlaughlinplumbing.com

$7,317.29

Schedule JAM-16



MoPSG 80002_ARtachmen! 5
Case No, WU-2017.0285
Page 39 of 42

0.J.JAUGHLIN i i
306 Saint Louls Avenue
VALLEY PARK, MISSOUR! 63088

INVOICENO. 31722270

636-226-0002 314-961-7327
BILL TO: . O
Missouri Ametlcan Water Co MAWC - Edgeweod Dr.
PQ Box 5605 ’ pO#: 5000073398
Cheryy HIf, N3 68034 Clayton, MO 63105

{| ADOVFLETE UVBING SERVCE ~S0CE: 1651 «REPAESS ~REHODELING - PESDEHAL~ wmmnmmﬂ
T Dot L o als Lo [ AOGEORE | 7EAGR
net due upon recelpt | 6/1/17 . 1

cosToREn ] PuRGHASEoRDERRG. T T TIERICEREOIL;

BRI
313 Edgeviond
Ta furnish labor and material to replace lead water service to house,
1 1" Flared Tee Head 89,58 89.58
1 3/4° Meter Yoke 114,81 114.81
1 Flisra Heler Box 96,25 96.25
1 Meter Cover or Ud £046 5046
i §t, Louls County Stop-Box 32.87 32,87
1 1" Flared Angle Stop 53.56 53,56
60 1*Type X Soft Copper 4.35 261.00
1 Usage of Qulck Plug 1690 16,90
1 1" Flared Angle Stop 5356 | 5356
1 1" Copper M - FIP Adapter 13.95 13,85
3 1" Copper Fittings .
{90-45-Couplings} 4,93 . 14,79
1 374" Malefremale Dialectic :
Unkon i1.02 11.02
1 1* Copper Reducer { Bushing 6.67 L 6.67
10 1" Type t4 Hard Copper 442 & 44.20
6 3/4" Type b Hard Copper 2,69 16.14
i Usage Of String Solder &
Paste 5.51 551
1 8-Tank (Usage) 551 551
i 1/2" Plug (Square Head) 9.80 980
Total Matedal and Other 896,58
Jﬂ“" Vislt us al our websile -
{’fuﬂ!“ vrwaw.oflaughinplumbing.com

nglf'

SEE REVENSE SIDE FOR LIEN CLAUSE

MAWC southwest aperations
Schedule JAM-r2 Schedule JAM-16

Page 209 of 276



T e B et s oy e e o £ e

#MoPSC 80002_Aflachmenl &
Case No, WU-2017.0286
Page 40 of 42

0,4 AUGHLIN invoice

PLUMBING COMPANY |

s G ——
306 Salnt Louls Avanus : WVOIGENO. 3172270
VALLEY PARK, MISSOUR! 63088
636-225-0992 314-981-7327
BiLLTC: : JoB:
Missout] American Water Co MAWC - Edgewoed Dr,
PO Box 5608 : PO 5000073398
Cherry Hil, N) 68034 . Clayton, MO 63105
| ACOMFLETE PUABNG SERVCE~SiNCE swnﬂem~mmme~m3nmpmm aese&wr[
ousrvach - | ednRgHASEOR0ER O | e DACRVIREREGH oL e 0opR {ETE ot o) hoREoNE L | oPRQE
MaNC MAWC 173024 net due upon recelpt 6/ 7 2
TR A R &
i Permit 60,00 60.00%
i Compactor Usage 45.00 45.00%
i Trench Safety and Protection 75,00 75.00%
i Skidsteer Per Day 350,00 350.00%
1 Mini-Excavator Per Day 350.00 350.00%
50 Bore @ $25.00 Per Foot 25.00 1,250.00%
13 Plumber At $118.00 Per Hour 118.00 1,534.00%
2 Plumber OT At $140.00 Per Hour 140.00 289.00%
7 Laborer vith Service Truck @
$89.00 Per Hour 86.00 6523.00%
3 Operator At $83.00 Per Hour 83.00 249.00*
0.5 Operator OT At $120,00 Per
Hour 120.00 60.60%
Total Labor 4,876.00

¥ means tem is non-taxable

-'ﬂfgu‘i‘ g%w’}" vanw.oflaughiinplumbing.com

5,172.58

G

Visit us at our websila 7271

45,845.29

o

SEE ARVERSE SIDE FOR LIEN CLAU!

MA &%hwestog;efat‘ s
Schedule JAM-r2 Schedule JAM-8
Page 210 of 276



-

0.4 [ AUGHLI
PLUMBINS ‘COMPANY

tartattd “ d_'—..—-

306 Saint Louls Avenus
VALLEY PARK, MISSQUR! 63088

638.-225-0002 314-961-7327

#MePSC SO002_Altachment 5
GCase No. Wil-2017-0295

Page 41 of 42

invoice

MVOICE NO. 2172271

BILLYO: Jos: :
Missout! American Water Co MAWC « Bdgewood Or,
PO Box 5605 FO#; 5000073348
Cherry Hill, N3 08034 Clayton, MO 63165
{Lacmmmeﬁesmvm-ﬁi\m 1951~REMHS~HEWBM~PESM~OOM\’£RWL«DE&G\}WAD“
_ CUSTOMER " [ PURCHASE ORGER Ho. i i ] THeme T AOGEUNE T
MAWC net due ypon wcept § 6/1/17 1
 CUANTE | U RCE

308 Edgewood

1o repiace lead water service to house,

To furnish labor and materla

1" Fiared Tea Head

314" Meter Yoke

Flbre Meter Box

teter Cover or Lid

St. Loufs County Stop-Box
1* Flared Angle Stop

1" Type K Soft Copper

1* Flared Angle Step

1" Capper t4 - FIP Adapter
1" Cx C Copper Tee

1" Copper Fittings
{90-45-Couplings)

1" Copper Httings

(St. 60 - 5. 45)

1* Type M Hard Copper
1" Cx € Copper Cap

3/4" Plug {Square Head}
Usage Of Strlng Solder &
Paste

B-Tank (Usege)

1
1
i
i
1
100
i
1
1
2

[
b ok Bk O (oo

—

89.58
14,81
96.25
50.46
32.87
53.56
4.35
53.56
13.95
20.40

4.93
17.08
4.42
515
1149

5.51
551

Totat Material and Other

82.58
11481
96.25
5046
32.87
53,56
435.00
§3.56
1358
20,40

9.86
1708
44.20

518
1149

551
5.51

1,059.24

e

Jﬂ Visit us at our webslle
vaww.offsughlinplumbing.com

gt 6

u[l*’

90E REVERSE SIDE FOR LIEN CLAUSE

Schedule JAM-r2
Page 211 of 276

SALE AMOUNT ¥

MAWC southwest operations
Schedule JAM-16



o..i.iﬂii@iil.i‘ri
PLUMBING COMPANY

pma Fip s s
306 Sain! Louis Avenus

VALLEY PARK, MISSOURI 64088

636-225-0002

BALTO!

314-861-7327

MoPSC S0002_Allachment 5
Case No. WU-2017-0246

Page 42 of 42

invoice

INYOICEND. 4179971

MAWC - Edgewood Dr.

* means ftem Is pon-taxable

Missouri American Water Co
PO Box 5605 PO#: 5000073398
Cherry Hill, NJ 08034 Clayton, MO 63105
[[Awyﬁmnumesm~sn~oem~mﬁs WR@~RE$§E\TW#0&£W)L~(ESG\WJ[
cusTolies | | EoncliasE orogRRa [ e m‘@bgmg 7 VEAOE -
MANC net due uyon recelpt | 6/ 1]17 2
T R i BT
1 Permit 60,00 60,00%
i Compactor Usage 45,00 45,00*
i Trench Safety and Protection 75.60 75.00%
1 Minl-Excavator Per Day 350.00 350.00%
i Skidsteer Per Day 350.00 350.00%
50 #ore @ $25.00 Per Foot 25,00 2,250,00%
17 Plumber At $118.60 Per Hour 118.00 2,006.00%
4 Plumber OT At $140.00 Per Hour 140,60 560.00*
i1 Laborer with Service Truck @
4689.00 Per Hour 89.00 970.00*
2 Laborer with Service Truck OT
®@ $108.00 Per Hour 108.00 286.00*
3 Operator At 483.00 Per Hour £3.00 245,00%
0.5 Operator OT At $120.00 Per
Hour 126.00 60.00*
Total Labor 7,200.00

o

o
| '@fml’“@y q’
. @y(rlﬂ"

g

Vislt us at our wabsilg

vavw.gflaughlinplumbing.com

SEE HEVERSE SIDE FOR LIEN GLAUSE

Schedule JAM-r2
Page 212 of 276

ulthwest 6

$8,345,14

Schedule JAM-16



hMoPSC 80002_Allachment 6
Case No. WL-2017-0263
Page 1 0f 84

oAU invoice >

PLUMB!NG COMPANY

o, 31 ﬁ&SL/\S' HYOIGE NO,
306 Sainl Louls Avanue o Péﬂ;‘yﬁ‘\ags " 3172119
VALLEY PARK, MISSOURI 63088 .
636-225-0892 314-961.7327
BILLTG: JOB;
tissour! Amerlcan Water Co MAWC - Arundel Pl
PO Box 5605 PO#: 5004071240
Cherry Hill, N1 08034 Clayton, MO 63105

| AcorpreTe Pimamsawcs»-s:\m 1901 -REPARS~ RE0DEL 010 FES DL~ CONENOAL~ aesmnﬁ

CUSTORER | FURREGROEAND, .o 1 SRR RR ] o R e mﬁbb"é GAEE,
MAWC MAWC j 173017 net ¢ue Upon l‘ecefpt w7 |t
COUANTITY . §or = 5 beb 0y o Do RGO, L kL W A PR pa;yg AT
23 Arundef
Teo Furnish jabo”and materal to replace lead viater seivice to house.
1 1™ Flared Angle Stop 53.56 5356
i 1* Copper M - FIP Adapter 13.95 13.95
3 1 Copper Fittings
{90-45-Coupilngs) 4.93 1498
2 1" Cogper Fittings
¢St. 50 - St. 45) 12.08 34.16
12 1" Typa ¢ Hard Copper 4.42 53.04
1 1™ Copper Reduking Tee - 2047 2047
i Usage Of String Solder &
Paste 5.51 5.51
2 B-Tank (Usage) 5.51 11,02
1 3f4" Brass Cap 321 321
1 3/4" Plug {Square Head) 1149 1149
1 1" Flared Tee Head §9.58 89,58
i 3/4" Meter Yoke i14.81 114,81
1 Fibre Meter Box 96,25 - 96.25
1 Meter Cover or Lid 50.46 - 5Q.46
i 5t. Louls County Stop-Box 32,87 i 3287
i 1” Flared Angle Stop 53,56 53.56
100 1* Type K Soft Copoer 4.35 435,00
1 Usage of Quick Flug 16.20 1680
5 Rock Per Ton 10,65 53.25
SALE AMOUNT
gl
ot i Visit us at our webslte
/(ﬁ”fgtﬂﬁ @\ il weav.ojfaughlinplumbling.com
@ m{&"

SEE REVERSE SIDE FOR LIEN CLAUSE

MAWC southwest operalions
Schedule JAM-r2 Schedule JAM-16
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MoPSGC S0002_Altachment 6
Case No. WU-2017-0296
Page 2 of 84

0.4 [AUGHLIN involce

PLUMBING GOMPARY

w— Fitg
3086 Saint Louls Avenue WVOICERO. 3172119
VALLEY PARK, MISSOURI 63088
636-225-0892 314.081-7327
BiLL TO: JOB:
Missouri American Water Co 7 MAWC - Arundlet P,

PO#: 5000071240

PO Box 5605
Clayton, MG 63105

Cherry Hili, N 68034

ﬂACQ\’ﬂEIEP!.LNB#\’GSERVX}E~8NCE 851 ~REFWRS-RENDO€]M~MSDB&ML~OOM{ER#L~DE&GN&HJDH

CUSTOMER . Fﬁncljdse ORBERRY. 15 RERVICETEGH TR " [ iReceoig T RE,
MAWC - ' mtdueuponrec&!pt 5123/17 2
auanmry Fer et R L e G
Total Material and Other 1,163.88
i Permit 60.00 60,60%
1 Concrete Saw Per Day 350.00 350.00%
1 Dump fee 70.00 JB.00%
1 Trench Safety and Protection 75.00 75,00% .
i Compactor Usage 45,00 45.00%
80 Bore @ $25.00 Per Foot 25.00 2,000.00%
1 Skidsteer Per Day 350.00 350.00*
1 Mint-Excavator Per Day 350.00 350,00*
19,5 taborer with Seivice Truck @
%B9,00 Per Hour 89,00 1,735.50%
LS Laborer with Service Truck OT
@ £108.00 Per Hour 108.00 162.00%
13 Operator At $83.00 Per Hour 83.060 1,070.00%
1 Qperator OT At §120.00 Per
Hour 120.60 120.00%
1 Dump Truck Per Day 350,60 350,00*
21,5 Plumber At $118.00 Per Hour 118,00 2,537.007%
2.5 Plumber OT At $140.00 Per Hour 140.00 350.00%
Total Labor 9,633.50
= means ftem is non-taxable
 sne AT 10,797.38
i) Lfd“‘ Visit us at our wabsite F.1°f T 94.39
k' [tf‘ll‘w vavvz.ojlaughlinplumbing.com : et
aj
$10,891.77

SEE REVERSE SIDE FOR LIEN CLAUSE

ihwest operation
Schedule JAM-16

MA

Schedule JAM-r2
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MoPSC S0602_Altachment &
Case No, WU-2017-0256
Page 3of 64

.1 AUGHMLIN : a
Pﬁ'f'ﬁqﬁiﬁ«e COMPARY INVOICE

406 Saint Louts Avenue IWVOICERD. 3172120
VALLEY FARK, MISSOURI 83088
636-226-0902 314-951-7327
BILL TO: JoB:
Missour] American Water Co MAWC - Arundel PI,
PO Box 5605 FOH: 5000071240
Cherry Hill, NJ 08034 Claytan, MO 63105
ﬂAummnm s%t~nm~m;mmnmmm~mmw.~mww i
“oudtolEr wamqsecﬂgam«; e »snm;cmsm‘ 5o BB \“;;mxﬁ; = il M‘O"OFOA‘F?:E
MAWC MAWC . 1 173017 net due tpon receipt 5/23/17 1 1
- QUANTS 3 : RS I d}m’en}cﬁ
24 Arundel
To furpish labar material to replace lead water service to house.
1 1-1/2" Gate Valve 42,55 - 42.%5%
i 1-1/2% Copper Fittings
(S, 80 - St 45) 26.33 2633
1 1-1f2" Copper Redudng Tee 32,02 32,02
1 1/2* Boiler Drain / Hose Blbb 1111 1.1t
1 1-1f2" C % C Copper Cap 10.08 10.08
2 1-1/2* Type L Hard Copper 10.46 20.82
1 Usage Of String Solder &
Paste £.51 551
1 B-Tank {Usage} 5.51 5.51
{ 1" Flared Tee Head 84.58 89.58
1 3/4" Meter Yoke 114,81 114.81
-1 Fikre Meter Box 96.25 96,25
1 Meter Cover or Lid 5046 50.46
i St. Louls County Stop-Box 32.87 32.87
i 1* Flared Angle Stop 53.56 53.56
100 1" Type K Soft Copper . 435 {- 435,00
5 Rock Per Ton 10,65 53.25
Totel Material and Other " 1,079.88
i Permit 60,60 60.00%
i Dump Fee 73,00 70.00%
o
y ot o visit us at our wehsite
/o” gfl" @,d)ﬁ‘ . wrvioflaughiinplurabling.com
CUQ[&*’

SEE REVERSE SIDE FOR LIEN GLAUSE

MAWC southwest operations
Schedule JAW.12 Schedule JAM-6
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MoPSC 50002_Altachment 6
Gass No. WU-2017-0296
Page 4 of G4

0.J.|AUGHLIN : @
PLUM%’EQMPANY UHVQHGQ
! {NVOIGE NO.

306 Saint Louls Avenuve
VALLEY PARK, MISSQURI 63088

372020

636-226-0982 314-084-7427
BILL 7O Jou:
Missourl American Water Co MAWC - Arundel PL
PO Box 5605 PO&: 5000071240
Cherey Hill, M) 0034 Clayton, MO 63105
(| A COMPLETE PLUNBING SETMCE ~SINGE 1661~ REPRRS “REMODELING - RESDENTAL - COMVERCIL ~DESIIHBULD |
T OUSYONRL. | FORGHAYE OOERRG, 1| SERICETEGHY 7 |-k 0sk e VeRNs o] RO ONIE ] P
MAWC MAWC 173017 net due pon recelpt 5123/17 2
i:. - weps - s ) Z R AT I Ui"rpmog 35 AT “;
{ Trench Safety and Protectlon 75.00 75.00*
1 Compactor Usage 45.00 45.60*
1 Skidsteer Per Day 350.00 350.00%
1 Minl-Excavator Per Day . 356,00 350.00*
1 Dump Truck Per Day 350.00 350.00%
B0 Bore @ $25.00 Per Foat 25.00 2,000.00%
17.5 Plumber At $118.00 Per Hour 11B.00 2,065.00*
25 Plumber OT At $140.00 Per Hour 140.00 350.00#
13 Operator At $63.00 Per Hour 83.00 1,079.80%
i Operator OT AE 4120.00 Per
Hour 120.00 120,00*%
19.5 Laborer with Service Truck @
$89.00 Per Hour 85.00 1,735.50%
1.5 Laborer with Service Truck OT
@ $108.00 Per Hour 108,00 162,00*
Total tabor 8,811.50
* means ltem Is nop-taxable
‘SALE Y u. 3
i 5,891.31
N
ﬂ“’ .,5 Visit us at our wobsits g Ao Ta 87.57
no www.ojlaughlinplumbing.com T -

(f il ltﬁg};{:}&

$9,978.88

SEE AEVEASE SIDE FOR LIEN CLAUS

MA auime_ﬁga@mﬂﬂ
Schedule JAM-r2 Schedule JAM-16
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HoPSC 50002_Allachment 6
Case No. WU-2017-0296
Page § of 64

o‘ J. AUG“LB“ a s D
FLUMBiT'NG COMPANY - Invoice
PR ' HVOICE KO,

308 Saint Louls Avanue
VALLEY PARK, MISSOUR! 83088

3172821

636-225-0592 314-961-7327
BILL TO: 08
Missour? American Waler Co MAWG - Arundel PL
PO Box 5605 PO#: 5000071240
Chegry HiH, N1 08034 Clayten, MO 63105

{Lf.mmnw‘mesemoenwm {664 ~ FESIRS «REMODELNG ~TESOENIAL~ COMMERCIAL ~ ne&mex.m][

;fu OTERYE 80 L RDICRDATE | -PAGE

2 ;,_mncmseosuanm

173017 . hetdue upon receipt | B/23/17

TR
26 Arunedel
To furnish labor and mdteral to replace lead water service to kouse
1" Flared Angle Stop 53.56 53.56
1" Copper 4 - FIP Adapter 13.98 13.85
2 1" Capper Fittings
{90-45-Couplings) 4.93 $.86
1 17 Copper Reducer / Bushing 6.67 6.67
10 1* Type M Hard Copper 4,42 44,20
i Usage Of String Solder &
Pasta 5.51 5.51
2 B-Tank {Usage} 5.51 11.02
i 1" Flared Tee Head 89.58 89.58
1 3/4" Meter Yoke 11481 114.84
1 Fibre (Meter Box 96,25 95,25
1 Meter Cover of Lid 50.46 50,46
1 St. Louks County Stop-BoX 1287 32.87
1 1" Flared Angle Stop 53.56 83.56
160 1" Type K SoRt Copper 4,35 435.00
1 Usage of Quick Plug 16,90 16.50
5 Rock Per Ton 10.65 53.25
Total Materfal and Qther 1,087 45
i Permit 60.00 60.00%
1 Trench Safely and Protection 7500 75.060%
f@;},
Ju!‘" o Visit us at our website
(gﬁ}mf“ @‘w‘ wiav.ojlaughiinptumbing.com
¥

8EE BEVEHQE SINE FOR LIEN GLAUSE

MAWC southwest operations
Schedule JAM 12 Schedule JAM-T6
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MoPSC S0002_Attachment 8
Case Mo, Wi-2017-0206
Page 6 of 64

O.J.{AUGHLIN ﬁ nv©ﬁ©@

PLUMBING COMPANY

e G — o
3086 Sant Louls Avenus : HVOIOE HO. 3172121
VALLEY PARK, MISSQUA! 63088
638.225.0992 813-961.7327
BALTO: JOB:

Missourf American Water Co MAWC - Arundel PI.

PO Box 5605 PO#: 5800071240

Cherry Hili, N) B8034 Clayton, MO 63185

‘[ ACOVPLETE FLUMBNG SEHVICE ~ SINCE 1851 ~PEPARS ~ REMCDEUNG - PESOENTWL ~ OONBERCUL ~ DES GNBULD ﬂ
CUSYOIER. thassqnuﬁmm e SEMACETEGH:: % S YERMY. . oL INVOKEDATE Jf - PAGE .
173017 et due bpon recelpt 5]23/1? 2
S e NmRRIGE ] o ARaUNT i
Bump Fee 70.00 70.00¢
Concrete Saw Per Day 350.00 350.00%
Compactor Usage 45.00 45.00*
Skidsteer Per Day 350.00 350.00*
Mini-Excavator Per Day 350.00 350.00*
Dump Truck Per Day 350.00 350.00%
Bore @ $25.00 Per Foot 25.00 2,500.00*
Plumber At $118.00 Per Hour 118.00 2,065.00*
Plumber OT At $140.00 Per Hour 140,00 350.00%
Operator At $83.00 Per Hour 83.00 1,075,00%
Operator OT At $120.90 Per
Hour 120.00 120.00*
19,5 Lnbarer with Service Truck @
$89.00 Per Hour 89.00 1,735,50%
1.5 Laborer with Service Trutk OT ‘
& $108.00 Per Hour 108.00 162.00%
Total lah_or 9,661.50

* means item Is non-taxable

[SMEMIOUNT | 1071895

88.19

i
{bg’g s "
@yﬂ Visit us at our wabsite

?ﬂé w"k (!3’"0&5 www.0jlaughlinplumbing.com

$10,837.14

SEE REVERSE S10E FOA LIEN CLA

o ot 2y et JAMG
Page 218 of 276
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MoPSC 50002 Altachmen] 6
Case No, WU-2017-0246
Page 7 of 64

0. J.JAUGHLIN g o
FLU@G“EE@ANY INvoIce
INVOICE NG,

306 Salnt Louls Avenue
VALLEY PARK, MISSOURI 63088

3172122

6362250802 314-961-7327
BILLTO: a8
Missour Ametican Water Co MAWC - Arundel PI,
PO Box 5605 PO&: 5000071240
Cherry Hit, N3 08034 Clayton, MO 63109

[[prmnw,mss&cﬁ&sﬁcésss':'.-nsmﬁs:-mmmm&~w&.wm~oesmm]|

ST | PURCHE ORRG,

5!23/ i7

173007

* Tawe

net due U;)Oﬁ recdpt
BT A R 7
’.28 Arundet
Tao Yuralsh labor and matesla! to replace lead water seérvice to house,
1 1" Fiared Angle Stop 53,56 53,95
1 1" Copper M - FIP Adapter 13.95 13.95
2 " Copper Fittings
(90-45-Couplings) 4.93 0.86
b1 1" Copper Reducing Tes 2047 20,47
io 1" Type M Hard Copper 442 44,20
1 Usage Of String Solder &
Paste - 5.5t 551
2 B-Tank {Usage) 5,51 1102
2 1/2" frass Cap 3.14 6.28
2 Brass Nipple §/2x4” 16.58 33.16
i 1" Flared Tee Head 89.58 89,58
i St. Louts County Stop-Box 32.87 32.87
60 1* Type K Soft Copper 4,35 261.00
1 1° Flared Coupling 27.55 27.55
5 Rock Per Ton 1065 53.25
Total Materlal and Other 662.26
i Paruit 6040 60.00*
1 Dump Fee 7000 - 70.60%
40 Bore @ $25.00 Per Foot 2500 1,006.00*
1 Trench Safety and Protection 75.00 7500
| BALE AMOUNT, .
Oho¥ '
Gl e o Visit us af our wabsite
grlk' '@;‘u&*‘ www.ojlaughlinplumbing.com

SEE AEVEASE SIDE FOR LIEN CLAUSE

Schedule JAM-12 MAWC southwest operations
Page 219 of 276 Schedule JAM-16



#oPSC S0002_Altachment 6
Gase No, WU-2017-0265

Page 8 of 64

0.4 JAUGHLIN Involce

PLUMBING COMPANY

SEE REVERSE SIDE FOR LIEN CLABEE

Schedule JAM-2 MA

Page 220 of 276

306 Salnt Lou!s Avenus WVOICERO: 5195122
VALLEY PARK, MISSOUR! 63088
636-225-0992 314-961-7327
L TO: ' Jos:
Missouit American Waler Co MAWC - Arundel Pl,
PO Box 5605 PO#: 5000071240
Charcy Hill, N2 08034 Clayton, MO 63105
‘Hapmdmﬁmsmsayne»mml~namasbmmnam~mmm§~m¢mmmm ]f
COSONER | FURSeE ogeR D | N ) I ) RO B T M
MAWC 123017 net due up' o {ecefgt 5}23}' 17 2
1 Compactor Usage 4500 45.00*
1 Skidsteer Per Day 350.00 356.00%
1 {4inl-Excavator Per Day 35000 350,00
1 Duinp Truck Per Day 350.00 350.00%
17.5 Plumber At $118.00 Per Hour 118.00 2,065.00%
2.5 Plumber OT At $140.00 Par Hour 140.00 350.00%
i4 Qperator At $83,00 Per Hour 8300 1,162.00*
0.5 Labarer with Service Truck @
482.00 Per Hour 89,00 1,735,50%
1.5 taborer with Service Truck OT
@ $108.00 Per Hour 108.00 162.90%
‘Fotal Labor 7. 77450
* meand item Is non-taxable
- SNE haouRs 8,436.76
/g;F T .
o™ Visit us at our website ‘_ ‘:{ AL 53.71
g" uflf" @}{&1“ wwnw.ojlaughlinplumbing.com o,
@l e
48,490,47

hwest-o {(s11F]
Schedule JAM-16



v vt e 1

MoPSC SG002_Altachment 6
Case Mo, Wi-2017-0206
Page 9 of 64

O.J.JAUGHLIN i q
pwwy INYoIce
INVOICE NO,

308 Saint Louls Avonue
VALLEY FARK, MISSOURI 63088

3172140

636-225-0992 314-981.73327
BILL TO: . JOB:
Missouri American Water Co MAWC - Arundel Pi.
PO Box 5605 PO#: 5000071240
Cherry Hilt, NJ 08034 Clayton, MO 63105

T A0 ETE PLUVERSG SEFVE ~ SINGE 1661+ REPATIS < HEMODELIG ~RES DENTUL ~ COMMERCIAL ~ DESGABULN J
T R K o R s o R

CUSTONER ] PUOMSE GRS Tl % 4
MAWC MAWC 1?391 7 net due upon receipt 5123/ 17 1

“QUANTITV: RHESCRIRTIO R O RRIGE .
To furnish labor and material to replace lead water service to house,
i : 1" Copper Fittings
{90-45-Couptings) 4.93 4,93
1 1* Copper Reducer / Bushing 6.67 6,67
1 374" Copper Fittings
{50-45-Couplings} 359 3.59
2 1" Type M Hard Copper 442 7.04
1 Usage Of String Solder &
Paste . 5.51 .51
2 B-Tank {Usage} 5,51 11.02
1 1" Flared Tee Head $9.58 89.58
i 374" teter Yoke 114,81 114.81
1 Fibre Meter Box 96,25 96.25
i Meter Cover or Lid 50,46 £50.46
i S, Louis County Stop-Box 32.87 32.87
i 1" Flared Angle Stop 53.56 53.56
150 1" Type K Soft Copper 4,35 435.00
1 Usage of Quick Plug 16.90 16,90
5 Rock Per Ton 10.85 53.25
Total Materlal and Other 983,24
i permit 60.00 60,00%
1 Trench Safely and Protection 75460 75.00*
SALE AMOUNT
o
i1 o Visit us at our wabsite
/{)‘f‘a!d_ f‘@hs‘ﬁ‘ www.ojlaughlinplumbirig. com
O

SEE AEVERSE SIDE FOR LIEN GLAUSE

MAWC southwest operations
Schedule JAM-r2 Schedule JAM-16
Page 221 of 276



0. J.{AUGHLIK
PLUMB!M%E@EANY

306 Salnt Louis Avenue

VALLEY PARK, MISSOUR] 63088

MoPSC S0002_Allachment 6
Case No. Wy-2017-0298
Page 10 of 64

invoice

INVOICE NO.

3172140

636-225-0882 314-961-7327
BILL TO: JOB:
Hissour American Water Co MAWNC - Arunded PI.
PO Box 5605 PO#: 5000871240
Cherry Hill, N1 08034 Clayton, MO 63105
][_Apoamzrem'mmasmemznpsmns;fmonamunmwnmm~msmm§§
T T e ) e i LT TR ] ANGRENE | e
MAWC MAWC 1723047 net due upon recelpt §I23)'1? 2
D DS GRITOR S T 0 TARMERGE T+ ANQUnE
1 Dumgp Fee 70,00 70.00¢%
1 Compacior lisage 45,60 45.00%
i Skidsteer Per Day 350.00 350.00%
i Minl-Excavator Per Pay 350.00 350.00%
1 Cump Truck Per Day 350.00 350.00%
B0 Bore @ $25.00 Per Foot 25400 2,000,800
20 Plamber At $118,00 Per Hour 118,00 2,360,00%
25 Plumber OT At $140,00 Per Hour 130.00 350.00*
13,5 Operator At $83.00 Per Hour 83.00 1,120.50%
1 Operator OT At $120.00 Per
Hour 120,00 120.00*
20 Laborer with Senvice Truck @
389,00 Per Hour 89,00 1,780,00%
15 Labarer with Service Truek OT
@ $108.00 Per Hour 108.00 162.00*
Total Labor 9,192.50
* means item s non-taxable
@7 [ SMEMNOUNT )0 17574
Jﬁ“' Viall us at our websile 9,74
'L LW‘ vrvw,ojlaughinplumbing.com

gt

@y@_ﬁ(

o

SEE REVEASE SIDE FOR LIEN CLAUSE

Schedule JAM-r2
Page 222 of 276

410,255.48

Schedule JAM-16



MoPSC S0002_Aftachment 6
Gase No. Wil-2017-0296
Page 11 of G4

C Jgul‘

SEE AEVERSE SIDE FOR UEN GLAUSE

Schedule JAM-r2
Page 223 of 276

A== e 4] 1]
Or S {AUGHLIN involce
PLUMB!NG COMPANY
S—re ‘6,—-—-—- )
805 Saint Louls Avenus INVICERO. 3172141
VALLEY PARK, MISSOURI 63088
636-225-0802 314-961-7327
BHL TO: JOB:
Missou] American Water Co MAWC - Arunde! P,
PO Box 5605 PO#: S00D0O71240
Cherry Hill, NJ 08034 Clayton, 80 63105
u_ ACOVFLETE PLLEERNG SDRVCE ~ SNGE 1061 ~ REPRS - REJODELIVG ~ RESDEATAL ~ COMMERCIL ~ LESSHBULD |
i cusromsﬁ Puﬂcmsmnpsam L e s ! T o TuPAGE
MAWC MAWC 173017 net due ugxm receipt 5}23!17 H
T QUANTIRYET L R Al eRIE
38 Arundel
To furnish labor and materlal to replacs lead water service to house.
i 1* Flared Angle Step 53.56 53.56
1 1* Copper M - FIP Adapter 13.95 1395
1 1" Copper Fiftings  ~
{90-45-Couplings) 4,93 4,93
1 3/4" MalefFemale Dialectic
Unton 11.02 11,02
1 1" Copper Reducer / Bushing 6.67 6.67
1 1" Copper Fittings
{5t 8D - St, 45) 17,08 17.08
15 1" Type M Hard Coppar 4.42 66.30
i Usage Of String Solder &
Paste 5.51 551
2 B-Tank (Usage) 5.51 11,02
1 1" Flared Tee Head 89.58 89.58
1 374" Moter Yoke 114.81 114,81
i Fibre Meter Box 96.25 96.25
1 Meter Cover or Lid 50,46 50.46
1 St. Louis Couinty Stop-Box 32,87 32.87
1 1" Flared Angle Stop 53.56 5356
100 1" Type K Soft Copper 4.35 435,00
1 tsage of Quick Plug 16,90 16.80
5 Rock Per Ton 10.65 53.25
SALE AMOUNT
Bhpt ] T
Jui“ S Visit us at our wabslle
aJ" wi" vvaw.oflaughtinplumbing.com

MAWTC southwest operations
Schedule JAM-r6



MoPSC 80002 _Attachment 6
Gase No, WU.2017-0286
Page 12 of 64

0.d. JAUGHLIN ﬁnvcﬁ@@

H90E v
PLUMBING COMPANY

Firge—r .
308 Saint Louis Avenue IVOICERO. 3172141
VALLEY PARK, MISSOURI 83088
636-225-0892 314-961-7327
BILL TO: JOB:
Missouri Amarican Water Co : MAWC - Arundel P,
PC Box 5605 POR: 5000071240
Cherry HiI, N3 02034 Clayton, MO 63105
[AcomrusrePunea ST - SNCL 1051 - REFRS,- 006 NG~ NESIDENAL~ COMVERCIL~ DESOXBULD |
cusTouEn [ AURCHASEORDERND. | R RS B i e e S Do TPAGE -
MAWC MAWC 173017
QUANTY 1 SEAIES
Tota! Material and Other 1,132.72
1 Permilt 60.00 60.00*
1 Dump fee 70.00 70.00*
1 Trench Safety and Protection 75.00 75.00%
L] Bore @ $25.00 Per Foot 25.00 2,500.00*
1 Compactor Usage 4500 : 45.00*
1 Skidsteer Partlal Day 12¢.00 120.00*
i Mini-Excavator Per Day 350,00 350.00¢
i Dump Truck Per Day 350,00 3450.00%
21,5 Plumber At $118.00 Per Hour 116.00 2,537.00*
3 Plumber OT AU $140.00 Per Hour 140,00 420,00*
13 Operator At $83.00 Per Hour 83.00 1,073.04%
2 Operator OT At $120.00 Per
Howr 120,00 240.00%
19.5 Laborer with Service Truck @
£89.00 Per Hour 89.00 1,735.50*
2 Laborer with Service Truck OT
@ $108.00 Per Hour : 108.00 216.00*
Total Labor 8,797 .50
* means Itern Is hon-taxable
. SAUE AMOUNT
SALEwuou 10,9302
Ol o Visit us at our websits 91,86
/gl‘:@rt’" @g{(&l‘ wvav.0jlaughlinplumbing.com

$11,022.08

@yau-i" / .

SEE AEVEASE SIDE FOR LIEN GLAU

MA
Schedule JAM-r2 Schedule JAM-r6
Page 224 of 276
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0..i iAu@i-le
PLUMBING COMPANY

p— %——4—
306 Saint Louls Avenue
VALLEY PARK, MISSOUR! 63088

MoPSC 50002_Attachmenl B
Gase No. WU-2017-0296
Page 13 of 64

invoice

IRVOICEND. 417142

L b i

§36-225-0002 314.961.7327
BILL TO: JOB:
Missouri American Water Co MAWC - Arundel P1,
PO Box, 5605 POE: 5000071240
Cherry Hill, N1 08034 Clayton, MO 63105
A DONPLETE LR SV OB Y 1951 LTS - FESMOOEUNA ~RESTE UL~ COMYERGUL ~DESGNBULD |
" CUSIONET | FURCHASE OFIDERKO, *]. A N ST
_MAWC MAWC 173017 net due upon seceipt 5/24f17 1
FOORN o TP ONTEPRIGE.
40 Arundel
To fumnish labor and-fateral to replace lead water servics to house,
i 1" Copper C x C Sleeve / :
f.ess Stop 7.03 203
1 1" Copper Fitlings
{90-45-Cauplings) 4.93 493
2 1" Type M Hard Copper 4,42 8.84
1 Usage Of String Sofder &
Paste 551 551
2 B-Tank {Usage) 6.51 11.02
1 1" Flared Tee Head 89,58 89.58
1 34" Metar Yoke 114.81 114,81
1 Fibre Meter Box 96.25 96,25
1 Meter Cover or Lid 5p4e 50.46
i St. Louls County Stop-Box 32.87 3287
1 1" Flared Angle Stop R3.56 53.50
100 1" Typa K Soft Copper 4.35 43500
i Usage of Quick Plug 16.90 1650
5 Rock Per Ton 10.65 53.25
“Total iaterial and Other 580,01
1 Permit 60,00 60.00%
1 Trench Safety and Protection 75.00 75.00%
i bump Fee 70,00 70.00%
. _s-}\éfé__&{_@__nm
@};F ) .
Qe Visit us at our website
ki .:1!‘ @g‘ e vauw.ojlaughiinplumblag.com

SEE REVERSE SIDE FOR LIEN CLAVSE

MAWC southwest operations
Schedule JAM-r2 Schadule JAM-16

Page 225 of 276



0.4 JAUGHLIN

EXEN

s me Ty

PLUMBING COMPANY

s S e
306 Saint Louis Avenus

VALLEY PARK, MISSOUR| 63088

638-225-0082

BiILL TO:

Missouri American Water Co
PO Box 5605
Cherry Hill, NI 08034

314-961-7327

JOB:

MoPSC S0002_Attachment 6
Case No. WU-2017-0296

Page 14 of 64

_involce

AHVOICE NO.

MAWC ~ Asundet P,
PO#: 56004071240
Clayton, MO 63105

1| A pOVILENE FLUVENG SERVCE - SINCE 1951 ~REPARS - RENODR NG ~ PESDR AL~

3172142

BTG | ARIOSEGRERIRL

Y SEATGE et

tH g

173017

nek due vpon recalpt.

MAWC
i Compactor Usage 45.00 45.00*
i Skidsteer Per Day :350.00 350.00%
1 Minl-Excavator Per Day 350.00 350.00%
i Dump Truck Per Day 350.00 350.00*
100 Bore @ $25.00 Per Foot 25.60 2,500.00%
17.5 Plumber At $118.00 Per Hour 116,060 2,065.00*
3 Phimber OT At $140.00 Per Hour 14000 420,00*%
13 Operatar At §83.00 Per Hour 83.00 1,079.00*%
i Operator OT At $120.00 Per
Hour 120,00 120,00%
19,5 Laborer with Service Truck @
$50.00 Per Hour 89.60 1,735.50%
1 Laborer with Service Truck OT
@ %108.00 Per Hour 108.60 10B.00*
Total Labor 9,327.50
* means ftem Is non-taxable
BALE AyiounT
£ o 10,307.51
Dfgt
Vislt us at our website 7948

wwiv.oflaughlinplumbing.com

SEE REVEASE SIGE FOR LIEN CLAUSE

Schedule JAM-r2
Page 226 of 276

SRS e

$10,386,99

MAWC southwaest operations
Schedule JAM-r8



.
0.4
KE 1A}

AUGHLIN

PLUMBI

NG COMPANY

st 0 8 e

306 Salnt Louls Aveniuo
VALLEY PARK, MISSOUR! 83088

$30-225.0082

J14-961-7327

MoPSC S0002_Altachment 6
Gase No, WU-2047.0296

Page 16 0f 64

invoice

INVOICE NO.

3172143

BIULLTO:
tlssaurl Amedcan Water Co BIAWC - Arundel Pl
PO Box 5605 PO# 5000071240
Cherry Hill, NI 88034 Clayton, MO 63105
‘ ﬂﬁpmmisfépummnm1w~ammé;mmm~nesm~omwu~mwm]|
CUSTOER TOREORbER N0 T " SERVIGRTEOR. | - '’ hiated, : 2
MAWC MAWC 73017
R T

44 Arundel
terlal ta replace lead yaater servie to house,
1 1" Ffared Angle Stop 53.56 53.56
1 1" Copper M - FIP Adapter 13.95 13.98
2 17 Copper Fittings
{90-45-Couplings) 4,93 9.86
1 1" Copper Fittings
{St, 90 - §t. 45} 17.08 17.08
1 12" Plug (Square Head) 9,80 .80
10 1" Type 11 Hard Copper 4,42 44,20
i tJsage Of String Sofder &
Paste 851 5.51
pA B-Tank (Usage) 5.51 11.02
i 1* Flared Tes Head §9.58 89.58
1 3/4" Meter Yoke 114.81 114.81
1 Meter Cover or Lid 50.46 50.46
1 Flbre Meter Box 96.25 96.25
1 st Louls County Stap-Box 32,87 32.87
1 1* Flared Angle Stop 53.56 83.56
100 1" Typa K Soft Coppet 4,35 435,00
1 Usage of Qulck Plug 16.90 16,50
5 Rock Per Ton 10,85 53,25
Tolal taterial and Other 1,107.66
SMEANOURT |
4 ’OF g
Vislt us at our webslie

y o P
o o
ol joi‘ i

wwvoflaughinplumbling.coim

SEE REVERSE SIDE FOR LIEN CLAUSE

Schedule JAM-r2
Page 227 of 276

MAWC southwest operations
Schedule JAM-r6



MoPSC 80002_Atlachment 6
Case No. WAJ-2017-0288
Page 16 of 64

O.J. i AUGHLIN g o
s comPA Involce

r—— "d‘_——

308 Sainl Lauls Avenue
VALLEY PARK, MISSOUR} 630388

HIVOICERO. 5497143

§36-225.0692 314-951-7327
BILL TO: JOB; -
Missourt Amerkan Water Co MAWC - Arundef P
PO Box 5605 po: 5000071240
Cherry HIlf, N3 08034 Clayton, MO 63105

|| COMPLETE PLUMEING SERMCE - SNOE 1451 REPARS - REVODELNG ~ RESEIFAL~ COMMERCIAL~CESNEUID |
: RAOCERNE | Rl

CUSTORER [ FURGHISEGREEARD. ] 7 ¢ ion

MAWC 173017 5[24}’ i?
.f{a‘i),ﬁéj’r’i‘_'-?;
1 Permit £0.00 60.00%
1 Dump Fee 70.00 70.00%
i Trench Safety and Protection 75.00 7500
i Compaocior Usage 45.00 45.00¢
100 Bore @ $25.00 Per Foot 2500 2,500.00¢
] Skidsteer Per Day 350.00 150.00%
)} Minl-Excavator Per Day 35000 350.00*
i Pump Truck Per Day 350.00 ) 350.00¢%
22 Plumber At $118.00 Per Hour 118.00 . 2,596.00%
3 Plumber OT At $140.00 Per Hour 140,00 420.00%
13.5 Operator At $83,00 Per Hour 83.00 1,120.50%
1 Qperator OT At $120,00 Per
Hour ' 120.00 120.00%
20 Laboret with Service Thk @
489.00 Per Hour 89.00 1,780.00*
15 Laborar with Service Truck OT
@ $108.00 Per Hour 108.00 162.00%
Total Labor 9,998.50
* neans tem §s non-Exable
- SMEAIOUNT )y 406,16
JG‘*' Visit us at our yebsile £9.83
@" g!‘k @%}{9“ wenw.oflaughlinplumbing.com
@J it
 $11,195.99

SEE REVERSE SIDE FOR LIEN GO4USE

MAWGC sotinwest operations
Schedule JAM-r2 : Schedule JAM-18
Page 228 of 276



MoPSC S0002_Attachiment 6
Case No, WU-2017-0206
Page 17 of 64

0, | AUGHLIN involce

PLUMBING COMPANY

e J G
306 Saint Louls Aventie INVOIGERO. 3192144
VALLEY PARK, MISSCURL 63088
636-225-0002 - 314-981-7327
8iLLTO: Jos:
Missouri American Water Co MAWC - Arundel 1.
PO Box 5605 PO#: B000071240
Cherry Hili, N3 08034 : Clayton, 0 63105

A COMPLETE PLU ARG SEFVICE ~SNCE 1951 ~REFNAS ~ RENOUELIG -RESOENIAL ~COM/ERON. - DESKSHEULD |

CUSTONER | PUNGIGE GIpRRRo. ] SERPGETEG). i b - SegFa e SRR Y DL WIRORANE: | pge,
- MAWC MAWC 173017 { netdusuponvecelpt| 5/24/47 1
BRI, S ORARG ,  AOu
46 Arunde
To furnish jaberand matedal to replaca lead water service to house.
H t*Flared Angle Stop 53,56 %356
i 1" Copper bt - FIP Adapter 13.95 13.95
1 1" Copper Fittings ’
{90-45-Couplings) 4.93 4.93
1 3/4" Copper Fittings
(St. 80 - St, 45} 5.19 5.19
1 1* Copper Reducer f Bushing 667 6.67
10 1" Tyge ¥ Hard Copper 442 44.20
2 3/4 Copper Fittings
{90-45-Coupiings} 3.59 7.18
5 3/4° Typa M Hard Copper ) 289 13.45
i tysage OF String Solder &
paste 5.51 5.51
2 B-Tank {Usage} 551 11.02
1 1" Flared Tee Head 89,58 89,58
1 3/4™ Meter Yoke 1i4.8L 114.81
1 1" Flared Coupling 2755 | 27.55
i Fibre Meter Box 96,25 86.25
i Meter Cover or Lid 8046 50,46
i St. Louis County Stop-8ox 32,87 32.87
1 1 Flared Angte Stop 53.56 53.56
100 1" Type K Soft Copper 4.35 435,00
1 Usage of Quick Plug 16.9¢ 16.90
CAE ARG
@7;}! . - . S
@ynl" " Visil us at aur websita
‘gﬂk @@Tu‘:’“ vevew.oflaughlinplimblng.com
Gyt

SEE REVEASE SIDE FOR LIEN CLAUSE

MAWC southwest operations
Schedule JAM-r2
chedu’e Schedule JAM-16

Page 229 of 276



MoPSC 850002 Allachmenl §
Case No, WU-2017-0286
Page 18 of 64

04 AUGHLIN involce

PLUMBING COMPARY

‘_‘“""@M-"_ ‘0
308 Saint Louls Avanua INVOICERND. 3192144
VALLEY PARK, MISSOURI 63088
636-225-0902 314-961-7327
BILL TO: JOB!
Missourl American Water Co MAWC - Arundel PI,
PO Box 5605 P04 5000071240
Cherry Hill, NJ 08024 Clayton, M0 63105

[ ACOHPLETE PLIVENG sar,m:c»«m‘ece {664~ REPNAS A REVODELNG ~#§a:}am~ COMMERCIAL~ oesa@ﬁéj—f.ﬁ]]‘

GUSTOREN”, [ -FURCHASEOROER NOL T, SRVICETECN, 7, o ii hoR
MAWC , MAWC 5/24/17 2
i R R T RO
5 : Rock Par Tan 10.65 53.25
Tola! Material and Other - 1,135.89
{ Perenit £0.00 80.00%
1 Dump Fee 10.00 70.00*
i Concreta Saw Per Day 350.00 - 350.00%
i Trench Safely and Piatection 75.00 75.60%
1 Skidsteer Per Day 350.00 350.00%
1 Mini-Excavator Per Day 350,00 350.00%
1 Dunip Truck Per Day 350.00 350.00%
i Compactor Usage 45,60 45.00%
100 pore @ $25.00 Per Foot 25.00 2,500.00*
i8.5 Plumbar At $118.00 Per Hour 118,60 2,183.00%
1.5 Plurnber OT At $140.00 Per Hour 140.00 210.00*
10 Operator At $83.00 Per Hour 83.00 830.00*
1.5 Operator OT At $120.00 Per
Hous 120,00 180,00*
16 Laborer with Service Tnrk @
- $09,00 Per Howr 82,00 1,424.00*
1.5 Laborer with Service Truck OT _
@ $108.00 Per Hour 108.00 162.00%
TYotal Labor 9,139.00
* means ltem {5 non-taxable
SMEAHAUNY . 10,274.88
o '
@yei"- & Vislt us at our website
ke @ﬁld}" ' www.ollaughlinpiumbing.com

o

$10,367.05

SEE REVERSE SIDE FOR LIEN CLAUSE

MAWC southwest operations
Schedule JAM.r2 Schedule JAM-r6

Page 230 of 276



#0PSC S0002_Allachment &
Case Mo, Wil-2017-0206
Page {9 of 64

0.J.] AUGHLIN n f
PLUM&G ”EOMF‘ANY BWV©“©@
406 Saint Lavis Avenua INVOIGE KO,

VALLEY PARK, MISSOURI 63088

72145

(36-225.0852 314.961-7327
BiLL TO: SO
tissourl American Water Co HAWCE - Arundel Fi,
PO Box 5608 PO¥: BO0QDT71240
Cherry Hil, N3 (8034 Clayton, MO 63105

{rodERs SV Nvoe DAV Cf IpAgE |

RN Rk

custoltere | eyﬁcwémﬂfaqgm ;a' L

MAWC | 17017 | netdue upn it /2417 i
HOUAITIRYE | ST e PRIGE N ReOUNT
48 Arundel
o-furnish-fabar and mateilal to replzce l2ad water sepvice to house,
1 1" Flared Tee Head 89.58 89.58
1 314" Meter Yoke 114,81 114,81
1 Fibra tieter Box 96.25 96,25
i Meter Cover or Lid 50.46 50.46
1 St. Louls County Stop-Box 32.87 32,87
2 1" fared Angla Stop 53.56 167,12
100 1" Type K Soft Copper 4,35 43500
1 Usage of Quick Plug 16.50 16.99
2 B-Tank (Usage)} 551 1102
1 1" Copper M - FIP Adapter 13.95 13,95
3 1" Copper Fittlags
{90-45-Couplings) 493 14,79
i 1* Copper Reducing Tee 047 20,47
10 1" Type M Hard Copper 4.42 44.20
2 1727 Plug {Square Head} 9.80 15,60
1 tsage Of String Solder &
Paste h.51 5.51
1 Univergal Slider Brackets 740 7.40
4 Drywall Screw 033 1,32
5 Roxk Per Ton 1065 £3.25
Total Material and Other 1,134,50
. SALEAOUNT -
l@’f . i PR
yﬂ“’ Vialt us at our website
@?’anfﬁ ‘ b " vaweeoflaughiinplumbing.com

ap

SEE REVERSE SIDE FOR LIEM CLAUSE

Schedule JAM-r2 MAWC southwest operations
Page 231 of 276 Schedule JAM-18



MoPSC S6002_Attachment 6
Case No, WU-2017-0295
Page 20 of 64

0.J.1 AUGHLIN a o
AL o invoice

308 Saint Louls Avenue
VALLEY PARK, MISSOURI 630680

WYOICENO. 449145

896-226-0902 3140617327
BILL TO: Jo:
Missouri American Water Co MAWC - Arundet P),
PO 8ox 5605 . POT: 5000071240
Cherry Hill, N1 08034 Clayton, M0 63105

” ACONMPLETE FLUMBNG SERVCE-~SNGE 1951 nﬁmém~$&D&W£~m\Em~BEWﬁD”

GUSTONER * |- PURCHASEOROEANO. T~ =" SERAGETECHY v, - ] o - IRDBEONE | reAGE -
MAWC MAWC 5f2417 2
R T SR TR rRIOE o CaUT

i Permit £§0.00 - 8000
i Trench Safety and Protection 75.00 75.00%
1 Dump Fee 70.00 70.00%
1 Concvete Saw Per Day 350.00 350.00*
i Compactor Usage 45,00 45,00
1 Skidsteer Por Day 350.00 350,00%
1 Minl-Excavator Per Day 350.00 350.00%
i Dump Truck Per Day 350,00 350.60%
100 Bote @ $25.00 Per Foot 25,00 2,500.00%
215 Plumber At $118,00 Per Hour 118.60 2,537.00%
2.5 Plumber OT At $140.60 Per Hour 140.00 350,00+
13 Operator At $83.00 Per Hour 83.00 1,0749.00*
1 Operator OT At $120.00 Per
Howr 120,00 120,00*
14.5 Laborer with Seivice Truck @
483.00 per Hour 89.00 1,735,50%
1.5 Laborer with Service Truck OT
@ $108.00 Per Hour 108,00 162.00*
Total Labor 14,133.50

* means item Is non-taxable

11;268.00

b
"’TT ‘ Vight us st our website 9201

o
rgf LPJ‘ @y@h&“ vvaw.offaughlinplumbing.com
ap

$11,360.01

SEE AEVERSE SIDE FORA LIEN CLAWS

MAWC southwaest operations
Schedule JAM-16

Schedule JAM-r2
Page 232 of 276



MoPS3C 30002_Atltachment 6
Case No. WAL-2047-0286
Page 21 ol 64

0, | AUGHLIN invoice

PLUMEING COMPANY

L j‘ 2 e
408 Satnt Loyls Avenue INVOICERO. 2193145
VALLEY PARK, MISSOURI 63088
696-225.0662 314-061-7327
BILL 7O: JaB:

Missourd American Water Co MAWC - Arundet B,

PO Box 5605 po#: 5000075240

Cherry HIfl, N) 68034 Clagton, MO 63105

|| A OONPUETE FLUNBNGSETHHOE < SHCE 1651 FEFARS ~FEVODELIN ~RESUENTAL~CONNERGAL - DESNSULD |

CUSTONER .| TR T ) - MeoE DNE o] T PAGE
MAWC _ ret due upon rece*pt 5/24/ 17
QUANTITY s
To furnish labor and matetlal to repisee {ead water service to house, ;
1 1" Flared Angle Stop 83.56 53.56
1 1" Copper M - FIF Adapter 13.95 13.95
b 1" Copper Fittings
{90-45-Couplings) 4,93 493
i 1" Copper Reducing Tee 2047 20.47
i 374" goiler Dialn £ Hose Bibb 12.36 12.36
1 3/4" Plug {Square Head) 1149 11.49
i 1* dilckey Hanger 0.92 G.92
2 Drywall Screw 0.33 0,66
10 1" Typa M Hard Copper 4.42 44,20
i Usage Of Stting Solder &
Paste 551 5.51
P B-Tank {Usape) 551 1102
1 1* Flared Tee Read 89,58 89.58
i 374" peter Yoke 1i4.81 i14.81
i 1-1/4* Flared Coupling 79.76 7976
1 Fibre Meter Box 96.25 96.25
i Meter Cover or Hd 50,46 | 50,46
1 St. Louls County Stop-Box 32.87 1 32,87
1 1" Flared Angle Stop 53,56 | 53.56
100 1" Type K Soft Copper 4,35 ° 435.00
1 Lisage of Quick Plug 16,90 16.80
5 Rock Per Ton 10.65 53.25
"SALEAMOUNT -
Jal"@; Vislt us at our website
LJ|B {pﬁﬁ’ wevioflaughlinplumbing.com

o

SEE AIEVERSE S{DE FOR LIEN CLALRE

MAWC southwest operations

Schedute JAN-r2
Schedule JAM-16

Page 233 of 276



bl

MoPSGC 80002_Aliachment 6
Case No. WU-2017-0298
Page 22 of 64

OIJILﬁUGﬁliﬁ 8 -
PLUIS:!BIN% COMPANY INVOICE
et ‘6,—! . ‘
306 Saint L.ouls Avenus INVDICE RO,
VALLEY FARK, MISSQURI 63088

3172146

636-225-6982 314-961-7327
BILL TO! JOB:
Missouri American Water Co MAWC - Arundel PL
PO Box 5605 POt 5000071240
Cherry Hill, NJ 08034 Clayton, MO 63105

A CoVPLETEP(U1ENA BEFVCE - SNCE 1651~ NETWAG ~ REMODELING ~ REGDENL ~QOMVERGHL - DESBYBURD |

e TREGS. 1ri] ENDOEDNE | TRNIE ©

CCHSTOMER, [ PUREHASEGROERMGL. ©

MAWC 173017 ek due upon recelpt | 5124717
| R T [ RG] o A
Total Material and Other 1,201.51
1 Parmit €0.00 60,00
1 Bump Fee 70.00 70.00%
i Trench Safety and Protection 75.00 75.00%
i Concrete Savr Per Day 350,00 350.00%
1 Compactor Lksage 45.00 45.00%
i Skidsteer Per Day /008 | 350.00%
1 Mini-Excavator Per Day 3[0.00 | 350.00%
1 Dump Truck Per Day 350.00 - 350,00%
80 Baore @ $25.00 Per Foot 25.00 2,600,00*
145 Plumber At $118.00 Per Hour 118.80 1,711,00%
1.5 Plumber OT At $140.00 Per Hour 140.00 210.00*
10 Operator At $83.00 Per Hour 83.00 830.00*
15 : Qperator OT At $120.00 Per
Hour 120.00 180.00%
16 Laborer with Servite Truck @
$89.00 Per Hour £9.00 1,424, 00%
15 Laborer with Servloa Truck OF
@ $108.90 Per Hour 108.00 162.00%
Total Labor 8,167.00
* means jtem is non-taxable
‘ SALE AMOUNT 9,368.51
%‘ - - . - V
@ydl“ o Vigit us at our websita L Tex 97.44
@ﬁwk @E:&"‘m vavw.oflaughlinplumbling.com ]

ey

$9,465.95

SEE AEVERSE SIDE FOR LIEN G

Schedule JAM-r2 MAWG southwest operations
Page 234 of 276 Schedule JAM-16
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- & A

0.J.{AUGHLIN
PLUMB!NG COMPANY

Sl ”Gv"""'"-

MoPSC S6002_Alachment 6
Case No. WL-2017.0296
Paga 23 0f 64

invoice

INVOICE NO.

306 Salnl Louis Avente mnr247
VALLEY PARK, MISSOUR! 63088
636-225.0002 314-961-7327

BILL TO: JoB;

bissotir] American Water Co MAWC - Arundel P),

PO Box 5605 PO#: 5000071240

Cherry Hill, NJ 05034 Clayton, MO 63105

ﬂ‘nmmﬂwm%um‘sékmmmamm-«nasnsf\ﬁmcw\mmmwmB

CUSTOMER ] FuRBIMSE GRbERND. ¢ ;i 2 SFY vERMs 0 L heeoftE ] % bagk |

17301? 5/241 17
4 Arunde!
& fumnish laboy and-nfaterial to replace lead water servize to house,
i 1" Flared Angle Stop 53.56 53.56
1 1" Copper M - FIP Adapter 13.95 13.95
2 1* Copper Fittings
(90-45-Couplings} 493 - 9.86
i 1" Copper Reducing Tee 2047 2047
1 1" Copper Fittings
{5t 90 - 5t, 45} 17.08 17.08
i2 1" Type M Hard Copper 442 53.04
1 Unlversal Stilder Brackels 240 740
i 3/4" Plug (Square Head) 11,49 11,49
4 Diywall Screw 8.33 1.32
1 Usage Of String Solder &
Paste 5.51 5.51
2 B-Tank (Usage) 5.51 11,02
1 3/4" shark Bite Cap 7.36 7.36
1 1" Flared Tee Head §9.58 89.58
i 3/4" pater Yoke 114.81 i14.81
1 1* Flared Caupling 27,55 27.58
1 Fibre Meter Box 96.25 95.25
i Meter Covet or Lid 50.46 50.46
1 St. Louls County Stop-Box 3287 32.87
1 1" Flared Angie Stap 53,56 53.56
100 1" Type K Soft Copper 435 435.00
GALE AYOUNT -
¥ v{a
@yﬂ“' o Visit us at our website
11"" @S} o winvaflaughiinplumbing.com
@Ugl(’f
[

SEE REVERSE SIDE FOR LIEN CLAUSE

Schedule JAM-r2
Page 235 of 276

MAWC southwest operations
Schedule JAM-I6



MoPSC S0002_Aliachment 6
Case No, WU-2017-0206
Page 24 of 64

- m o e ma s 4] 4]
o Invoice
PLUMB!NG COMPANY

e it
308 Salnt Louls Avenue INVOCENC. 3172147
VALLEY PARK, MISSOUR! 63088
638-225-0992 814.981-7327

BILLTO: JOB:

Missourl American Water Co MAWC - Arundel Pl

PO Box 5605 PO¥: 5000071240

Cherey Hill, NJ 08034 Clayton, MO 63165

HAoampmmsmm&.smsmmnmﬂpemammesmmuom m»sﬁsmwﬂﬂ

CUSTOMRA. T | OGRS GAOEA D T YRR e bATEL | - FAPAGE

173017

Sf 24/ 17

1 Usage of Quick Plug
5 Rock Per Ton
1 Permit
1 Teench Safety and Protection
i Dump Fee
i Compactor Usage
1 Skidsteer Per Day
1 Minl-Excavator Per Day
i Dump Truek Per Day
100 Bore @ $25.00 Per Foot
14.5 Plumber At $118,00 Per Hour
1.5 Plumber OT At $140.00 Per Hour
io Operator At $83.00 Per Hour
1.5 Operator OT At $120.00 Per
Hour
16 Laborer with Service Truck @
$69.00 Per Hour
1.5 Laborer with Service Truck OT
@ $108.00 Per Hour

* means item Is non-taxable

1690 16,90
1065 53,25
Total Matedal and Other - 1,182,2¢9
60.00 60.00*
7500 75.00%
7000 70.00*
45.00 45.00*
356.00 350,00%
350,00 350,00%
350.00 350.00%
25,00 2,580.00%
118,00 1,781,00%
140.00 210,00%
83.00 830.00%
120.00 180.00%
89.00 1,424,00%
108.00 162.00*
8,317.00

Totat Labar -

o

@;f“”’ ach Visit us at our website
q ;gﬂ‘!” ‘gj;‘ ohl www.ollaughlinplumblog.com

- (Jymus

49,595.17

SEE REVEASE SIDE FOR LEN CLAUSE

Schedule JAM-12
Page 236 of 276

MAWC southwest operations
Schedule JAM-16




MoPSC 80062_Attachment &
Casa No, WU.2017-0286
Paga 25 of 64

0.J.JAUGHLIN K ;
iyt invoice
fHVOIGE NG,

306 Saini Louls Avanue
VALLEY PARK, MISSOURI 63088

3172148

636-226-0592 514-961-7327
BILL TO! $oB:
Missouri American Water Co MAWC - Arundel PI,
PO Box 5605 PO#: 5000071240
Ciier;y Hill, N2 08034 Ciayton, MO 63105

[[}@xﬁm&mms&_ﬁél&\waaswnsmmapgmamamsmwmmmmmmn]j
T T B

SSERreCEC |

22t

R e L o

MAWC , HAWC net due upen nece 5{2411? 1

55 Arundel
To furnish labor angmaterial to replace lead water service to house,
i1 1" flared Angle Stop 53.56 53.56
1 1" Copper ¥ - FIP Adapter 13.95 13,95
3 1" Copper Flttings

{90-45-Couplings} 4.93 1479
3 17 Copper Fitings ' ‘

(St. 90 - St, 45) 17.08 51,24
1 1" Copper Reducing Tee 2047 2047
10 1% Type ¥4 Harg Copper 4.42 . 44,20
1 1" Mickey Hanger 0.92 0,92
2 Dryvialt Screw 0.33 0.66
2 12" Plug (Square Head) 9.80 19.60
2 B-Tank (Usage) 5,51 11.02
i Usage Of String Solder &

Paste 5,51 551
i 1* Flared Tee Head 89.58 89.58
1 3/4" Meter Yoke 114.81 114.81
1 1 Fared Coupling 27.55 2255
1 Fibre Meter Box 96.25 96.25
1 Meter Cover or Lid 50.46 5046
1 St. Louis County Stop-Box 32.87 22.87
1 1" Hared Angle Stop £3.56 $53.56

100 1" Type K Soft Copper 4.35 435.00
i Usage of Quick Plug 16,90 16.80
- BALE AstouNT-
ol Joﬂpf;}, Visit us al our website
rgJ‘f g.'l‘k' @‘ Tt wwv.ojtaughiinplumbing.com

ap

SEE REVERSE SIDE FOR LIEN CLAUSE

MAWC soulhwest operations
Schedule JAM-r2 Schedule JAM-16

Page 237 of 276



5 g AP

A b e v

b e o bt il o o o e

o
ol ot o Visit us at our website
r@‘ﬁ;ﬂf" @g}(bﬁ“ wvew,ojfaughlinplurnbing.com
L 49,120.87

MePSC S0002_Attachment 6
Case No, WiI-2017-0205
Page 26 of 64

O.J.i AUGHLIN 0 f
ﬁfﬁ”&ﬂx‘% " CONPANY INVOICE

408 Saint Louls Avenue
VALLEY PARK, MISSOURI 83048

INVOICE NO. 3172148

£36-225-6982 314-961-7327
#ILL YO, JOB:
Missour! American Water Co HMAWC - Arundet PI,
PO Box 5605 PO#: 5000071240
Cherry Hill, N 08034 Clayton, MQ 63105
(T A COMPLETE PLUMEING SERVICR - SIGE 1951 - REPRIS  AENODTLING ~RESTETAL ~ COMVERCIAL »DESGRELD |
CURTONER | PRGN CAOER (0 -7 SRR R T oL RAERMEY T TNOIGEONIR | fAGE
MAWC 173047 net dug upen recelpty 5724717 -2
T T O T
5 Rock Per Ton 10,65 53.2%
Total Materlal and Other 1,206.15
1 Permit 80.00 60,00
i Trench Safely axd Protection 75.00 75.00*
1 Lump Fee 76.00 70.00*
1 Compactor Usage 4500 45,00+
i Skidsteer Par Day 350,00 350.00*
1 Mini-Excavator Per bay 350.00 350.00*%
1 Dump Truck Per Day 350.00 350.,00¥
80 Bore @ $25.60 Per Foot 25.00 2,000.00%
145 Piumbar At $118.00 Per Hour 118,00 1,711.00*
15 Plumber OT At $140.00 Per Hour 140,00 210.00*
10 Operator At $83.00 Per Hour 83.00 830.00%
1.5 Qperator OT AL $120.00 Per
Hour 120.00 180.00%
16 Laborer with Service Truck @
489,00 Per Hour B9.00 1,424 00*
i5 Laborer with Servica Truck OT ;
@ $108.00 Per Hour 108.00 162.00*
Total Labor 7,8172.00

¥ means em is non-taxable

SEE REVERSE SIDE FOR LIEN CLAU

Schedule JAM.r2 MA

Page 238 of 276

Schedule JAM-r6



MoPSC 8G002_Altachmeni 6
Case No, WU-2017.0296
Page 27 of 64

0.J.J AUGHLIN g ¢ -
PLUMBING COMPANY INVOIGE

INVOICE NO.

306 Saint Louis Avenlis 3172149
VALLEY PARK, MISSQURI 63088
646-226-0092 314-061.7327
BILLTD: JOB:
Missowrt Ametican Water Co MAWGC - Arundlel Pi,
PO Box 5605 PO 5000071240
Cherry Hil, N3 08034 Claytan, M0 63105

IPOG‘.RETEH.&&%\'G&EW~SNE!QGF~BEP.m-tS~N£HODs.m~P£snEMN.~ SERCAL~ tmam.&n_”

cusToMeER - | PUBGHASE 0RDEARD wOME L CAHGOCEBIE | © -PoaE |
MAWC 173017 net due upen receipt 5/24/ i7 1
QUANTITY -5 o AMOUNT
and muaterial to replace lead water service to housa.
2 1" Flared Angla Stop 53,56 107.12
1 1" Copper M - FIP Adapter 13.95 13.95
4 1* Copper Fittings
(90-45-Couplings) 4.93 19.72
1 1% Copper Reducing Tee 2047 20.47
1 314" Copper Fittings
{90-45-Couplings) 1.59 3.59
1 3/4° Male/Female Diatectic
Unfon 11.02 §1.02
20 1" Type M Hard Copper 4.42 £8.40
5 3/4" Type M Herd Copper 2.69 13.4%
i Usage OF String Solder &
Paste 5.51 5.51
i B-Tank {Usage} 551 5.51
1 1" Flarad Tee Head $9.58 89.58
1 374" Meter Yoke 114.81 114.81
i Fibre Meter Box 96,25 96.25
1 Meter Cover or Lid 50,46 50.46
1 St, Louis Counly Stop-Box 32,87 32.87
90 1 Type K Soft Copper 4.35 391.50
1 Usage of Quick Mug 16.90 16,90
5 Rock Per Ton 16.65 53.25
Gt
Jﬁ“’ s Vislt us at our webslle
(ui"' ﬁé}“ winw.ojlaughlinplumbing.com

SEE AEVERSE SIDE FOR LIEN CLAUSE

Schedule JAM-r2 MAWC 50"*3“\;95; ﬂPEJ:ﬁn;
Page 239 of 276 chedule -1



#oPSC 80002 _Auachmen! 6
Case No. WU.2017-0206
Page 28 of G4

0,4 | AUGHLIN Invoice

PLUMBING COMPANY

e Fr i e '
306 Saint Louls Avenus HWOICE KO, 3192149
VALLEY PARK, MISSOUR] 63088
§30-225-0992 314-851+7327
BILLTO: JoB: _
tissour] Amerlcan Water Co MAWC « Arundel P
PO Box 5605 PO#; 5000071240
N Cherey Hill, N3 08034 Clayton, MO 63105
} A COMPLETE PLLVEING SERVICE ~SNCE 1951 ~ BEPARS #REN/ODELNG ~ FES DENTAL - CONNERCIAL ~DESSNUULD ||
" CUBTOUER " . FURAGHASEORDERID, ] 17 SERVIGETEGH. v oot BN &, o Lot . JENS. . | INVOKEONE | . PAGR
MAWC 173047 net dug upon fecelpt | 5/24/17 2
R ; o] CHINITERIOE T e P ¥
| Total Material and Other 1,434.36
i Permit 60.00 60.00*
i Treach Safety and Protection 75.00 75.00*
i Dump Fee 70,08 70.00*
1 1 Compactor Usage 45.00 45.00%
\ 1 Skidsteer Per Day 350,60 350.00%
: 1 Mini-Excavator Per Day 350,00 350,00
¢ 1 Dump Truck Per Day 350,00 350.00%
80 Lore @ $25.00 Per Foct 25.00 2,000.00*
15.25 Plumber At$118,00 Per Hour 116.00 1,799,50%
i Plurabier OT At $340.00 Per Hour 140.00 140.00%
8 Oparator At $83.00 Per How 83.0¢ 664.00*
1 Operator OT At $120.00 per
Hotr 120.00 120.00*
16 Laborer with Service Truck @
$89.00 Per Hour 89.00 1,424.00%
1 Laborer vath Service Truck OT
© $108.00 Per Hour 108.00 108,00%
Totl Labor 7,555,850
* means ltem s non-taxable
BALE AROUNT
Jﬁ“‘ Vislt us al our website % Tax 92,00
b u‘ﬂ‘ wwiw.gflaughlinplimbing.com S

o GJ

SEE AEVEASE SIDE FOR LIEN CLAUSE

Schedule JAM-r2 MAWC southwest operations
Page 240 of 276 Schedule JAM-r6
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CV"-_-‘

MoRSC 80002_Allachment 6
Case No. WU-2017-0208

Page 29 of 64

invoice

INVGIGE NO,

306 Saint Louls Avente 3172150
VALLEY PARK, MISSOQURI 63088
638-2256-0982 314-961-7327¢

BILLTO: Jop:

Missoui] Arerican Water Co MAWC - Arundet Pl

PG Box 5605 POt 5000071240

Cherry Hill, N1 08034 Clayton, MO 63105

| ACOMPLETE PLUBING SEI/GE ~ SCE 1951 REFRAS ~ REVODELING  RESOENTAL~ CORMERONL~ DESRtBULD |
cusToMER . “PURCHSEOROERNG | " demceecH Py It B ST ee Sy PAIVOREOATs. | - PARS
MAWC MAWC 173017 fiet due Upon recelpt]  5/24/17 1
RV L ORSHETON B

60 Arundel

borand materal to replice lead water service to house.

1 1" Flared Angle Stop 53.56 53.56
i 1" Copper M - FIP Adapter 13.95 13.95
3 1" Copper Fittings
(806-45-Couplings} 4.93 14.79
7 1" Type M Hard Copper 4,42 30.94
1 Usage Of String Solder &
Paste 5.51 551
2 B-Tank (Usage) 5.51 11.02
1 1" Flared Tee Head 89,58 89,58
1 374" Meter Yoke i14,81 114.84
1 Fibre Meter Box 96.25 96,25
1 Meter Caver or Ud 5046 50.46
1 St Louls County Stop-Box 32.87 32.87
1 1 Flared Angle Stop 53,56 53.56
100 1" Type K Soft Capper 4,35 435.00
1 Usage of Quick Plug 16.90 16.90
5 Rock Per Ton 10,65 53.2%
Totst Material and Other 1,072.45
i Permit 60.00 £0.00%
1 Trench Safety and Protection 75.00 75.00%
i Bump Fee 7000 10.00%
OSALEARDUNT

et
q‘ ﬂll -&i K‘;ﬁf:ﬁ
¢f

Q)

Visit us at our website

wyrd.ojlaughlinplumbing.com

SEE REVENSE BI0E FOR LIEN CLAUSE

Schedule JAM-r2

Page 241 of 276

MAWC southwest operations
Schedule JAM-16
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MoPSC S0002_Attachment 6
Gase No. WU-2017-0296
Page 30 of 64

0.4 JAUGHLIN Invoice

FLUMBiNG COMPANY

e g %——-
306 Salnt Louls Avanuo MVGICENO. 3192150
VALLEY PARK, MISSOURI 63089
636-225-5992 314-851-7327
BRLTO: J08: _
Missourl American Water Co MAWC - Arundel P,
PO Box 5605 PO#: 5000071240
Chiarry Hill, N2 08034 Clayton, MO 63105
Hacoamnumsm~ame 185¢ m FEFAIRG o mmymsoamwmxwwm‘emﬂ]
GUBTONER | PURGHASE GRIOER O, 1% SERVDETECIL 1. e A vens . T UORERYE | pAGE
MAWC MAWC 173017 fief dug upon receipt 5}24/17 2
SAUANTTY LT T T e L i - UNIT PRIGE 3 Gl
1 Compactor Usage 45.00 45.00*
BO Bore @ $25.00 Per Foot 25.00 2,000.00*
16 Pluimber At $118.09 Per Hour 118,00 1,888.00¢
2 Pluinber OT At $140.00 Per Hour 140,00 ) 280,00%
6.5 Operator At $83.60 Per Hour B3.00 53g,50%
2 Qperatar OT At $120.00 Per
Hour 120,60 240.00*
13 Laborer with Service Tk @
$89.00 Per Hour 89.00 1,157.00%
2 Laborer with Service Truck OT
@ $108.00 Per Hour 108.00 | 216.00%
Total Labor 6,570.50
* means itein {5 non-taxable
o BAEANOUNT 7692.95
) Diat Lol
NG o Visit us at our wabstte 86.98
q)"’” uﬂk L waw.ojlaughlinplumbing.com

47,72993

SEE ABEVERSE SIDE FOR LIEN CLAURE

Schedule JAM-r2 MAWG-southwest operations

Page 242 of 276 Schedule JAM-16
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MoP5C S0002_Attachiment 6
Case No. WU-2017-0296
Page 31 of 64

0,d .i AUGHLIN g a
FLUMBING COMPANY InNvolce
— O et ,
3045 Saipt Louls Avenue INVOICE NO.
VALLEY PARK, MISSOUR! 63088

3172154

636-225-0992 314-061-7327
BILL 1O Joo:
Missourt American Water Co HMAWC - Arundel PI.
O Box 5605 PO#: 5000071240
Cherry Hil, W 08034 Clayton, MO 63105
[| A COVPLETE FLUVMBING BERWICE ~S1CE 1951 ~ FREPARS ~REMODENG ~ RESDEIIIN.~ COVISOIAL~ DESTINEULD |
TEUSTENE -] PURCUSE GROENRO | seRigsTEGh: R R R I L
MAWC - MAWE _ 173017 net due upoa recel
B RN S~ T |
61 Arundel
To furaish fabor and mategial'to replace lead water service (o house,
2 1" Flared Angle Stop 51.56 10712
i A" Copper M - FIP Adapter 13.95 13.85
2 1" Copper Fittings
{90-95-Coyplings} 4,93 9.86
i 1" Capper Reducer { Bushing 6.67 6.67
6 1" Type M Hard Copper 4,42 26.52
1 Usage OFf String Solder &
Paste 5.51 5.51
2 B-Tapk (Usage) 5.51 11,02
1 1" Flared Tee Head 83,58 #9.56
1 3/4" Meter Yoke 1i4.81 114.81
1 Flbre Meter Box 496.25 96.25
3 Meter Cover or Lid 50.46 50.46
1 5L, bouls County Stop-Box 32.87 3287
100 1" Type K Saft Copper 435 435,00
1 Usage of Quick Plug 16.90 16.90
5 Rock Per Ton 10.65 5325
Total Materlal and Other 1,069.77
i Pemmit 60.00 60.00%
i Bump Fee 70.00 76,00
H Compacter Usage 45,00 45.00*
. SALEAMOUNT.
tggf: ; s
J!l“\’ b Visit us at our wabsile
@]ﬁaﬂk‘ @gu‘l“ vevaw.oflaughiinplumbing.com

Qe

" SEE HEVERSE SIDE FOR LIEN CLAUSE

Schedule JAM-r2 MAWC SU“‘SW:SJ oper 2:;“"2
Page 243 of 276 cheduie JANIT



MoPSC 80002_Attachment 6
Case No, WLI-2017-0288
Page 32 of 64

0,J JAUGHLIN .
PLUMBING COMPANY INYOICE

408 Saint Lou]s Avenus
VALLEY PARK, MISSOURI 83086

IHVOKCE MO, 3172181

638-225-0942 314-4081-7327
BRL TO! JoB:
Missouri Americah Water Co MAWC - Arundel P,
PG Box 5605 PO#: 5000071240
Cherry Rill, NJ 08034 Clayton, 10 63105

[| A COMPLETE PLUSB NG SERVIGE ~SNGE fo51 ~nmmsammw~namw~ca\a\m¢~n-.smwm}l

TCusTOREN puuci%amfaﬁm 5 TR CRYORETRE [ BAGE -
MAWC 173017 ek due pon secapt| 572417 2
“GUANTITY -t IR HOUNT:
1 Concrete Saw Per Day 350,00 J50,00%
1 Skudsteer Per Day 350.00 350.00*
1 Minl-Excavator Per Day 350,00 350.00%
i Dump Truck Per Day 350.00 350.00*
100 Bore @ $25.00 Per Foot 25.00 2,500.00%
16 Plumber At $118.00 Per Hour 11800 1,888,00¢
2 Plumber OT At $140.00 Per Hour 140,00 280,00+
8.5 Operator At $83.00 Per Hour $3.00 705.50*
2 Operator OT At $120.00 Per
Hour 120,00 240.00%
15 Laborer with Senvce Truck @
$809.00 Per Hour 89,00 1,335.00%
2 Laberer with Service Truck OT
@ $108.00 Per Hour 108.00 216.00*
Total tabor | 8,739.50
* means ltem Is nop-taxable
BALEAMOUHT . 9.800.27
et .
Jﬂ"' ' Visit us et our wabsite 4
gﬁ’uf‘ 65}1&" wyereoflaughlinplumbing.com e
ajotl*'
i Eavnra $9,896,03
SE REVEHSE SIDE FOR LIEN cmm\”/
Schedule JAM-r2 MAWGC southwest operations

Page 244 of 276 Schedule JAM-r8



MePSC 50002 Attachment 8
Case No. WU-2017-0286
Page 33 of 64

0.J.JAUGHLIN g ;
FLUMBiNG COMPANY [nvolce

R

806 Saint Louls Avenus
VALLEY PARK, MISSOURI 63088

IVOICENO. 4145152

§36.225-0892 314-961-7327
BILLTO: J08;
Missouri American Water Co MAWC - Arundel PL
PO Box 5605 pO#: 5000074240
Cherry Hill, NJ 08034 Clayton, M0 63105

"ﬁmmﬁu.mm~s\umimemasmamam»msnm&mmwm{mme&eﬁm@

CUBTOVER | PUBBIGSECROENNO. | - i BENGErERt st Sy ] T T T SMYORORRTE | oPhde
MAWC MAWC 173017 et due yponecot. | 5724137 1
TGN T DESORTO: R KT
or and material to replace lead watar sepvice ko house,
2 1" Flared Angle Stop 53.56 107,12
1 1" Copper M - FIP Adapter 13.95 13.85
7 1* Copper Fittings
{50-45-Couplings} . 4,93 34,51
2 1" Copper Fittings
{St. 90 - St 45} 17.08 34.16
4 Universal Slider Brackets 7.40 29,60
8 Drywalt Gereve 0.33 2.64
50 1" Type M Hard Copper 442 221.00
1 Usage OF Stiing Solder &
Paste 551 5.51
2 B-Tank (Usage) 5,51 11.02
1 1" Flared Tee Head 89.58 83.58
1 3/4" Mater Yoke 114,81 114,81
1 Fibra Mater Box 96.25 96,25
1 t1eter Cover or Lid 50.46 50.46
1 §t, Louls County Stop-Box 32,87 32.87
100 1" Type K Soft Copper 4.35 435.00
i Usage of Quick Plug 16,50 16,90
5 Rock Per Ton 10,65 53.25
Total Materisl and Other 1,348.63
" SMEAMOUNT .
Iy f
Jﬂf" & Visitus at our webslle
wl @2;}:?1*‘ vavw.ojlaughlinplumbing.com
O! o

SEE REVERSE SIDE FOR LIEN CLAUSE

Schedule JAM-r2 MAWG southwes! operafions
Page 245 of 276
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MoPSC S6002_Altachment 6
Case Mo, WU-2017-0206
Page 34 of 64

O.rj ﬂﬂﬁﬁﬂlik 0 0
PLU@_H@% COMPANY INVOICE
' INVOICE NO.

306 Saint Louls Avenus
VALLEY PARK, MISSOURI 63068

3172152

636.228-0002 314-961-7327
BILL TO: 408:
Missourl American Water Co MAWIC - Arunddel B,
PC Box 5605 PO#: 5000071240
Cherry Hij, NJ 08034 Clayton, MO 63105
[[ A OOVPLETE FLUVBNG SEUCE ~ SHGE 1951 - REPNAS ~ FEVODEL NG ~RESDEIAL ~ COMEROH. ~ DESTON BB ||
QuITOMER « | pubReddpaogn a0+ - SeenicEEGH:; ST ey 3T, Enm:eeﬁs\n‘ . rpAnE -
MAWC MAWC net due upon reu:!pt SR4M7 - 2
1 Permit 60.00 60,00%
1 Dump Fee 70.00 70.00%
1 Treach Safety and Protection 75.00 75.00*
i Compactor Usage 45.00 45.00¥
1 Concrete Saw Per Day 350.00 350,00
1 Skidsteer Per Day 350.00 350.00%
1 Mini-Excavator Per Day 350,00 356.00*%
i Dump Truck Per Day 350.00 350.00%
100 Bore @ $25.00 Por Foot 25.00 2,500,00*%
i6 Plumber At $118.00 Per Hour 118,00 1,888.00%
2 Pluniber OT At $140.00 Per Hour 140,00 280.00%
6.5 Qperator At $83.00 Per Hour 83.00 535.50*%
2 Operator OT At $120.00 Per
Hour 120.00 240.00*
i3 Laborar with Service Truck @
$89.00 Per Hour 89,00 1,157.00*
2 Laborer with Service Truck OT
@ $108.00 Per Hour 108.00 216.00*
Totaf tLabor 8470.50
* means item Is non-taxable
7 SREANGUT 981913
fcﬁ"'-
@ Jut* Visit us at our website 09.37
()]‘ﬂmi“ ﬁp‘) it e ojlaughlinplumbing.com

cyawf’

$9,928,50

SEE AEVERSE SIDE FORLIEN CLAUS

MAWC southwest operations
hed JAM-r2
Schedule Schedule JAM-18

Page 246 of 276



e ek e e A b it ¢ b S e e e me o

MoPSC 50002_Altachment 8
Case No. WU-2017-0286
Page 35 0f 64

0.4 AUGHLIN 7 0
PLUMBiN%‘ COMPANY ”ﬂV(@ﬂ@@
————— SN,
308 Salnt Louis Avenus INOICERO- 3172153
VALLEY PARK, MISSOURI 63088

6I6-026-0902  314-961.7327
HILL TO: JOB!
Missouri American Water Co HMAWC - Arundel P,
PO Box 5605 PO#: SDO0OTE240
Charry Hill, NI 0BD34 Clayton, MO 63105

[{ A CCUPLETE PLUNIGNG SEFVICE ~ BNGE 1061 eI . FEROTELNG - FESDEIAL -GV EROIL ~DESNBULD i

AR N IR

< SERVIGEIEQH

cuswiséfr - | PURCHARE OHEEN HO. ™

1730_17_

net due u‘pon recerp’( 5[ 24/ 17 1

MAWC

auatry, ] T SAMOUNE

To fumish laber and matedal to replace lead water servica to house.
2 1" Flared Angle Stop 53.56 107.12
1 1" Copper M - FIP Adapter 1395 13.95
2 1" Copper Fittings

{(90-45-Couplings) 493 8.86
1 1* Copper Fittings

(8t. 90 - 5L 45) 17.08 17.08
1 1" Copper.Reducer / Bushing 6.67 6,67
10 1" Type ¥ Hard Copper 4.42 #4,20
1 Universal Slider Brackets 740 740
4 Drywall Screw 6.33 1.32
1 Usage Of String Solder &

Paste 5.51 551
2 B-Tank (Usage) 551 - 11,02
i 1" Flared Tee Head 89.58 89,58
1 3/4" Meter Yoke 114.81 114.81
1 1" Flared Coupling 27,55 27.55
1 Fibre Meter Box 96,25 96.25
i Meter Cover or Lid 50.46 50,46
1 Sk, Louis County Stop-Box 32,87 32.87

100 1" Fype KSoft Coppey 435 . 435.00
1 Uszge of Quick Plug 16.90 16.90
5 Rock Per Tén 10.65 53.2%
- SALE-AMOUNT
Ju ‘ d{, Visit us at our website
ugslk Wi vawv.ojfaughlinplumbing.com

) Jnu?"

SEE REVENSE SIDE FOR LIEN CLAUSE

. MAWC southwest operalions
Schedule JAN-r2 Schedule JAM-6

Page 247 of 276
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MoPSC 800K2_Auachment 6
Case No. WU-2017-0296

Page 36 of 64

0.J.[AUGHLIN ﬁﬂV@ﬁ@@

PLUMBING COMPANY
——&fé'—""'

308 Saint Louls Avenue
VALLEY PARK, MISSOURI 63088

636-225.-08082 314-961-7327
BULTO: JOB:
Missourf American Water Co MAWC - Arundel P,
PO Box 5605 PO#: 5000074240
Cherry Hill, N3 08034 Claylon, MO 63105

INVOICE NO. 3172153

1§ ACOMPLETEFLUMBING SERVICE ~ SNCE 1961 ~ RERAAS ~ m'mamumsmnm~wm&~nmmw”

6 Jom'

Page 248 of 276

CUSTOMER | PURCHASE ORRER A0 ] - - cARAVIGE ToaH; 7 R A YERPS ;o] VOREDNE T 7 PasE
MAWCG MAWC 173017 net due upen recelpt{ 5/24/17 2
LOUANTRIER T T e T ‘ o DT BRGE L], . RROURT .
Totat Matetial and Other 1,140.80
i Pemnit £§0.00 60.00%
i Dump Fee 70,00 70.00%
1 Trench Safety and Pratection 75.00 75.00%
i Compactor Usage 45.00 45,00*
i Concrete Saw Per Day 350,00 350.00%
1 Skidstear Per Day 350.00 350.00%
1 Mini-Excavator Per Day 350.00 356.00%
i Dump Truek Par Day 350,00 350.00%
100 Bore @ $25.00 Per Fogt 25,00 12,500.00*
14.5 Plumibyer At $118.00 Per Hour 118.00 i,711.00%
1.5 Plimber OT At $1:30.00 Per Hour . 140.00 210.00*
18 Qperatar At $83.00 Per Hour 83.00 830.00*
i.5 Operator OT At $120.00 per
Haur 120.00 180.00%
16.5 Laborer with Service Truck @
$89.00 Per Hour 89,00 1,468.50*
15 Laborer vilth Service Truck OT '
@ $108.60 Per Hour 108.00 162.00%
Total Labor 8,211.50
* means [tem is non-taxable
 DALEAMOUNT . 9,852.30
Iy 01’:
@ fut 5 Visit us al our websita
AT taughl
;ﬂ" oF i vavw.ojlaughtinplumbling.com

$9,944,82

SEE REVERSE SIDE FOR LIEN CLAUSE v

Schedule JAM-r2 MAWC southwest operations

Schedule JAM-18



MoPS3C §0002_Atlachment 6
Case No. WU-2017-0296
Page 37 ol 64

O.J.JAUGHLIHN
PLUMBENG COMPANY

306 Salnt L_ouls Avenue
VALLEY PARK, MISSQURA! 63083
636-225-0892 314-961-7327
BILLTC: OB
Missouri Americap Water Co

PO Box 5605
Cherry Hil, N} 08034

invoice

{HVOIGE NO.

MAWC - Arundes Pl
PO#: 5000071240
Clayton, MO 63105

3172155

{] ACOMPLETE PLUMNG BERV.CE ~AINCE 1853 REPUAS -REVCOEUNG ~ RESDENTIAL ~ COMNEPOIL» DESGNBUAD H

S T T L s A S BRI PagE
MAWC MAWC 173017
Ay e .:,_;‘-,-.:.7,-1-.': R —:'.:._‘ '_':5.'! . ~‘(}ESGHEPT§(§!’{': i
69 Arunde}
mish labor fraterial to replace Jead water sepvice to hoise,
2 1™ Flared Angle Stop 53.56 107,12
i 1" Copper M - FIP Adaper 13.95 13.95
2 1" Coppar Fittings
(90-45-Couplings) 493 9.86
1 1" Copper Reducer / Bushing 6.67 6.67
i 3/4" Copper Fitlings
(90-45-Couplings} 3.59 3.59
1 Brass Nipple 1/2x4" 16.58 16,58
i 1/2" Brass Cap 3.14 3.14
2 Usage Of String Sokder &
Paste 551 11.02
2 B-Tank (Usage) 5.51 i1.02
16 1" Typa M Hard Coppar A42 44,20
i 1" Flared Tee Head 89.58 §9.58
-1 34" Meter Yoke 114.81 114.81
1 Fibre Meter Box §6.25 96,25
1 Meter Caver or Lid 50.46 50.46
1 St. Louls County Stop-Box 32.87 32.87
g0 1* Type K Soft Copper 4.35 391.50
1 Usaye of Qulck Plug 16,90 16,90
5 Rock Per Ton 10.65 53,25
Totul tMaterial and Other 1,072.77
‘ém.r: Arwii;ﬁl.”
@y"’*" » Visit us at our websile
/gj&vﬁk @gh&“‘ wyw.offaughlinplumbing.com

SEE HEVERSE SIDE FOR WEN CLAUSE

Schedule JAM-r2
Page 249 of 276

MAWC southweslt cperations
Schedule JAM-16
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MoPSC 50002_Atiachment §
Case No. WU-2017-0296
Page 38 of 64

0.4 JAUGHLIN TN
PLUMBING GOMPANY INYOIGE

v-—-w-—'%u——

INVOICE NO.

806 Salnl Louls Avenve 3172155
VALLEY PARK, MiSSOURI 63088
038-226-0902 314-961.7327
BHLTO: Joa:
Missoutri American Water Co MAVIC - Arundel P,
PO Bax 5605 PO#: 5000071240
Cherry Hill, N 068034 Clayton, MO 63105

[ AcoumiErErLENG SEFRUE ~ SPCE 1651  HEPARSS . REMODELAG ~PESDENTAL ~ CONVERCHL ~DESIBHELD |

R o R B e e R

“CUSTORER- | PURCHASEORDENND. [ 71347 -86ivirTeon, - s
mawc | MAWC 177  net due upon receipt]  §/24717 2
euhmﬁ;;a;-. ES : -
i Permi G0.00 60.00%
i Dump Fee 70.00 70.00%
i Trench Safety and Protection 75.00 75.00*
1 Compactor Usage 45.00 45.00*
8¢ Bore 9 $25.00 Per Foot 2500 2,000.00%
i Skiisteer Per Day 35000 . 350.00*
i Mini-Excavator Per Day 35000 | 350.00%
1 Dump Truck Per Day 35000 | 350,00%
1525 Plumber At $118,00 Per Hour 118,00 | 1,798.50%
i Plumber OT At $140.00 Per Hour 140.00 . 140.00%
8 Operator At 383.00 Per Hour 83.00 | 664.00%
1 Qperator OT At $120.00 Per
Hour 120.050 120.00%
16 Laborer with Service Truek @

$85.00 Per Hour 89.00 1,424.00%

2 Laborer with Service Truck OT )
& $108.00 Per Hour 10800 | 2i6.00¥

Fotal Labor 7,663,50

* means item Is non-laxable

8,736.27

7t vislt us at our websito 87.00

J{ﬁw‘}ﬁ b wwwi.ojlaughiinplumbing.com K _: s

Qﬁmlf‘

pit?
$8,823,27

SER REVERSE SIDE FORLIEN CLJ\bS

MAWG sou operations

Schedule JAN-r2
Schedule JAM-r6

Page 250 of 278



0. J. [ AUGHLIN

FaTE (351
PLUMBING COMPANY

Mof&C 80002_Allachmant 6
Gase No, WU-2017.0294
Page 39 of 64

invoice

SEE REVERSE SIDE FOR LIEN CLAUSE

Schedule JAM-r2
Page 251 of 276

e HVOIGE NO.
306 Salnt Louls Avenus T 3172156
VALLEY PARK, MISSOURI 63088
638-225-0802 314-981-7327
BIRLTO:
Missousi American Waler Co MAWC - Arundel P
PO Box 5605 POR: 5000071240
Cherry Hill, N 08034 Clayton, b0 63105
[FA CCAPLETE PLAVERS SERVGE ~SNCE 1651 ~REPAFIS - REMODEUNG RESOENIAL - OCHMERCIAL~ DESGNEULD |
cugiOvEn [ PuRGHASEOROERHO,. | -\ -SSR ECH, - ' TIERSE ;
MAWC MAWC 173017 netdue ,u‘pen receipt 5}24/ 17 i
a1 abor and material to replace lead water service to house.
2 1" Flared Angle Stop 5356 107.12
1 1" Copper M - FIP Adapter 13.85 13.85
1 1" Copper Fitlings
{50-45-Couplings) 4.93 493
1 1* Copper Reducer f Bushing 6.67 6,67
1 Usage Of Strlng Solder &
Paste 551 5.51
2 B-Tank (Usage) 5.51 £11.02
5 17 Typa M Hard Copper 4.92 22,10
1 1" Flared Tee Head 89.58 89,58
1 3/4" Mater Yoke 11481 114,81
i Fibre Meter Box 86.25 96.25
1 Meter Cover or Lid 50,46 50.46
1 St. Louls County StopBox 32.87 32.87
100 1" Type K Soft Capper 438 435,08
1 Usage of Quick Piug 16,450 16.50
5 Rodk Par Ton 10,65 53.25
Total Material and Other 1,060.42
1 Permit 60.00 B0.00%
1 Trench Safety and Protection 15,00 715.00%
i pump Fee 70.00 70.00% .
SALE AHOUNY
Jﬂ""(y; Visit us at our vebsite
f(,ﬁrm;‘ L vww.ojtaughlinplumblng.com
Ol,jgtt‘f

MAWC southwest operations
Schedule JAM-r6



AV vy i gt g e g

MoPSC 80002 _Allachment 6
Case No, WU-2017-0206
Page 40 of 64

0.J. AUGHLIN ﬁ nv©ﬁ Ce

Bl IS
PLUMBING COMPANY
e Fhte——

308 Saim Louis Avenue
VALLEY PARK, MISSOURI 83088

INVOIGE NO. 3172156

636-225-00892 314-861-7327
BRLTO: J0n:
Missour] Arperican Water Co MAWC - Arundet PL
PO Bax 5605 PO#: 5000071240

Cherry HIll, N3 08034 Clayton, MO 63105

I]_Acammwﬂmm~snc's1@5_1’~ﬂmgs;mmm~msnﬂ.m~comsﬁwx~msmwﬂ '

T om o TR S T ARGRERRIE, | PhGE
173017 5724117
i Compaclor Usage 45.00 45,00*
i Congrete Saw Per Day 350.00 350,00%
i Skidsteer Per Day 350.00 350.00*%
1 Mini-Excavator Per Day 350.00 350.00%
1 Pump Truck Per Day 330,00 350.00%
80 Bore © $25.00 Per Foot 3B.00 2,080.00*
16 Plumber At $118.00 Per Hour £18.00 1,888,00%
Plumber OT At $140.0¢ Per Hour 14000 280.00*
6.5 Operator At $83.00 Per Hour 83.00 53g.50%
2 Operater OT At $120.00 Per
. Hour 120,00 240.060*
i3 Laborer with Servics Truck @
$89,00 Per Hour 89.00 1,157.00%
2 Laborer with Service Truck OT
@ $108.00 Per Hour 108.00 216,60%
Total Labor 7,870.50
# means item 5 non-taxable
. ‘- SALE AMOUNT 9,030.52
pet S
@yuu. - Visit us at our wabslte M 86,00
g‘ﬁulk i vewwrOflaughlinplumbing.com - - .

$9,116.92

SEE REVERSE SIDE FOR LIEN GLALS

MAWC soulhwest operations

Schedule JANM-r2
Schedule JAM-18

Page 252 of 276



MoPSC 80002 Attachmant &
Case No. WU-2017-0296
Page 41 of 64

oo

0.J.{ AUGHLIN i i
PLUMBING COMPANY INVOIGE

f‘d‘b'——

WNVOICE RO 3172158

308 Saint Louls Avenua
VALLEY PARK, MISSQURI 63088
633-225-0992 314-981-7327
BILL TO: JOB:
Missour Amerkcan Water Co MAWC - Arundel Pl
PO Box 5605 PO#: 5000071240
Cherry Hill, NJ 08034 Clayton, MO 63105

A COVPLETE FLUVBNOSEIVICE ~ BNCE (651~ FERS »RENIODELING ~RESDENTAL ~COVMERCHL ~ DESISVRULD |

gusTONMER™ " - "#ﬁaz;hgsssic_npa,a RO | s SERVIGETEOHLF [ -i]. . id0Rk ST & AERUE - [mooiceemE PAGE
MAWC MAWC 173017 net due Upon recdpt | 5/24/17 1
VQUANTIY o fi- Tt S PERCRIBHON” TN U T Gwm pRice - {5 S vAMOUNT -
81 Arundel
and materlal to veplace lead water service ta house,
i 1" Flared Tee Head 83.58 89.58
i 374" Meter Yoke 1i4.84 114.81
i Flbre Meter Box 96,25 96.25
i Meter Cover or Lid 506 50.46
1 St. Lowls County Stop-Box 3287 32.87
2 1" Fiared Angle Step 53.56 107,32
90 1* Type K Soft Copper 4.35 391.50
1 Usage of Quick Pug 16,90 16.90
3 1" Copper Fittings
{90-45-Couplings) 4.93 i4.79
i B-Tank (Usage} 851 5.51
i Usage Of String Solder & :
Paste 551 5.51
b 1" Copper M - FIP Adapter 13.95 13.85
20 1" Type M Hard Copper 4,42 88.40
i 1" Copper Fittings
{5% 90 - St 45) 17.08 17.08
2 ' Universal Slider Brackels 7.40 14.80
5 Rock Per Ton 10.65 53,25
Total Material and Other 1,112.78
1 Permit 60.00 60.00%
. SME ANOUNT
yﬂ‘ Visi us af our website
g” aﬁ*" JH*‘ wemLojfaughlinplumbing.cam

j(ﬁi f'

SEE HEVERSE SIDE FOR UEN GLAUSE

MAWC southwest operations
Schedule JAM-r2 Schedule JAM-16

Page 253 of 276



0, 4. JAUGHLIN
PLUMBING COMPANY
—-ir r”,a——-—

306 Salnt Louls Avenue
VALLEY PARK, MISSOURI 63088

£36-225-0092 5149617327

BILL YO: JOB:
Missour! American Water Co

PO Box 3603
Cherry Hill, NJ 08034

MoPSC S0002_Atiachmenl 8
Gase No, WUL-2017-0206
Page 42 of 84

invoice

INVOICENO. 3172158

MAWC - Arundel Pi,
PO#: 5000071240
Clayten, MO 63105 .

[} ACOMPLETE PLUMESNG SERVICE ~ S3GE 1951~ FEFXIUS AR/ ODEUNG ~FESDEMTUL ~ COVMERCIL.- nesmmg

Cusonn | FURCRRSESRRANG, | T L IeRRIE, e dom o oo YR TINORE e [ pAo
HMAWC _ MAWC 173017 net due upen recelpt | 5/24/17 2
AT T RN T L hii [ ONTRRRES | T
1 Dump Fee 70.00 70.00*
1 Trench Safely and Protection 75.00 75.00%
1 Compactor Usags 45,00 A5,00%
80 Bora @ $25.00 Per Fool 25.00 2,000.00F
i Skidsteer Par Day 350.00 350.00*
1 Dump Truck Par Day 350,00 350.00*
1 Concrete Saw Per Day 350.00 350,00+
1 Mini-Excavator Per Day 350.00 350.00°
1525 Plumber At $118.00 Per Hour 118.00 1,789.50*
15 Plumnber OT At $140.00 Per Hour 140.00 210.00*
8 Operator At $83.00 Per Hour 83.00 664.60*%
1 Operator QT At $120.00 Per
Haour 120,00 120.00%
16 Laboter with Sarvice Tk @
$89.00 Per Hour $9.0¢ 1,424.00*
2z Laborer with Sewvice Trick OT
@ $108.00 Per Hour 108,00 216.00*
Total Labor 8,083.50
* means item Is non-taxable
9,196.28
"O}gf‘
apee Visit us at our website 90.25
@ﬁ:‘gtﬁ' @é{d)ﬂ" vivivv.aleughlinplumbing.com
¥ $9,286.53

SEE REVERSE SIDE FOR LIEN GLAUSE

Schedule JAM-r2
Page 254 of 276

MAWC southwest operations
Schedule JAM-r6



MoPSC S0002_Allachment 6
Case No. WiJ-2017-0286
Page 43 cl 64

0,4 JAUGHLIN | invoice

PLUMBING COMPANY

‘—gffdl . 0 ,
406 Saint Louls Avanus . WVOICERO. 3192159
VALLEY PARK, MISSOURI 63068
636-225-0082 214-964.7327
Blkk TO: Job:
Missoiirf American Water Co MAWE - Arundel £,
PO Box 5605 PO#: 5000071240
Cherey Hill, N 08034 Clayton, MO 63105

{| ACOVPLETE FLUE NG SEIRCE < SKCE 1051 - FERNRS ~REHODELNG - RESDENTIAL - COMVERGUL ~DESSHEULD |

" CUSTOUE |

oo NERISTT T Noice

MAWC 17”01? net dua upon recerpt
82 Arundel
o furnish labor antmaterlial to replace lead water service to house.
2 1" Flared Angle Stap 53.56 102,12
i 1" Copper M - FIP Adapter 13.95 13.95
3 1" Copper Fittings
{90-95-Couplings) 493 14,79
10 1" Type 44 Hard Copper 4.42 44,20
1 Usage OF String Solder &
Paste 5,58 551
2 B8-Tank {Usage) 5.51 11.02
1 Usage of Quick Plug 16,80 16.50
1 1¥ Flared Tee Head 89,98 89,58
1 374" Meter Yoke 114.81 114,81
i Fibre Meter Box 96.25 96.25
1 Meter Cover or Lid 50.46 50.46
i St Louls Caunty Stop-Box 32.87 32,87
100 17 Type K Soft Copper 4,35 435.00
5 Rock Per Tan 10.65 53,25
Totai Material and Other 1,085.71
1 Permit 60.60 60,00F
i Dump Fee 70.00 70.00*
i Trench Safety and Protection 75.00 75.00%
1 Compactor Usage 45.00 45.00%
_ éAL!-: A}zoug&
gt g
JGU‘ B Vislt us at our wabsile
g" gﬂk 63](;‘}»" vavw.o]laughlinplumbing.com

e

SEE REVERSE SIDE FOR LIEN GLAUYE

MAWC southwest operations

Schedule JAM-r2
cheau’e Schedule JAM-16

Page 255 of 276



T L A A o srsaara. -

MaPSC 80002 Allachment 6
Case No, WU-2017-0206
Page 44 of 64

0.4 JAUGHLIN invoice

?LUMBING COMPANY

s #4-
306 Saint Louls Avantie INVOIGENO. 3172159
VALLEY PARK, MISSOURI 63048
636-225-0992 314-861-7327
BILLTO; JoB:
Missouri American Water Co MAWC - Arundel P,
PO Box 5605 PO 5000071240
Cherry Hill, NJ 08034 Claylon, MO 63105
ﬂ—»\cwﬂmmmssw.teasma1951~ﬁ€ﬂ\ﬁs~namm\'a nssq:a‘m~cova\.mw-assnﬂwm ﬂ
CUSTQNER | PURGHASE'OTORANGE | L SERvE G VROt WAL YERAS: 3T N TANOREONTE o PASE
MAWG MAWC 173017 eek due upon recelpt | 5724717 2
T [ ' N T ONT REE T O
1 Mink-Excavator Fer Day 3580.60 350.00¥
1 Skidstear Per Day 350.00 350.00%
i Dump Truck Per Day 350,00 350.00%
80 Bore @ $25.00 Per Foot 25.00 2,000,00%
16 Plumber At $118.00 Per Hour 118.00 1,888.00%
2 Plumber OT At $140,00 Per Hour 14000 280.00%
6.5 Operator At $83.00 Per Hour 83.00 539,80*
2 Operator OT At $120.60 Per
Hour 120.80 240.060*
13 Lahorer with Service Trick ®
$89.00 Per Hour 8%.00 £,157.00*
2 Laborar with Service Teuck OT
& $108.00 Per Hour 108.08 216.00*
Totol Labor 7,620,5Q
* means ftem is non-taxable
7 S AMoLAT - 8706,21
" SNBSS
oy o Visit iis at our website
u‘k’ vaww.oltaughlinplumbing.com

/ﬁ i @Il&m

@

A

SEE AEVERSE SIDE FOR LIEN CLAUS

Schedule JAM-r2
Page 256 of 276 Schedule JAM-16



MoPSC S0002_Altachment 6
Case No, WU.2017-0296
Page 45 of 64

0.d. AUGHLIN
PLUMBING COMPANY

e Frpimaa—

invoice

306 Saln! Louls Avenue : IHVOICEND. 2123150

VALLEY PARK, MISSOURI 63068
638-225-0992 314-961-7327
BULTO: JOB:
Missourm American Water Co
PO Box 5605
Chervy Hill, N3 08034

MAWC - Arunde! PI,
PO#: 5000071240
- Clayton, MO 63105

[ ACOHPLETE ALUMBING SEINICE - SNCE 1051~ RERRS ~ PEMODELING ~ PESICENTAL ~ COMMESCAL ~DESONEUID |

ﬂ!l'f’

SEE REVERSE SIDE FOR LIEN CLAUSE

Schedule JAM-r2
Page 257 of 276

OUSTONER | PURCIUSE ORGERRD. | Lo, SPRVCETRGI [ T GORNE | PR
MAWC MAWC
~QUARTTTY ESERIPTION T 1.
85 Arundet
rand materlai to replace lead water service 1o house,
1 1" Flared Angle Stop 53.56 53.56
1 1" Copper M - FIP Adapter 13.95 - 1395
2 1" Copper Fittings
(99-45-Couplings) 4,93 9,56
1 1* Copper Reducer / Bushing 6.67 6.67
10 1" Type M Haid Copper 442 44,20
i 172 Plug {Square Head) 49.80 9.80
1 Usage QF Sting Solder &
Paste 551 5.51
i B-Tank (Usage} 551 551
40 1" Type K Soft Copper 4,35 346.00
i 1" Flared Tee Head 89,58 89.58
i 314" Meter Yoke 114.81 114.81
1 Fibre Meter Box 96.25 96.25
1 Meter Cover or Lid 50.46 50,46
1 St, Louls County Stop-Box krX:Ys 32.87
5 Rack Per Ton 10.65 53.24
1 Usage of Quick Plug 16.80 16.90
Total Material and Cther 951,18
1 Permit 60.0¢ 60.00*
i Trench Safety and Protection 75.08 75.00*
 spEavouRT + '
(GL]"‘"' B Visil us at our wabsite
,@ﬁ'&w{" *@%&fﬂ wwyzojlaughlinplumbling.com

MAWGC southwest aperations

Schedule JAM-r6



0.4 JAUGHLIN
FLUMB!N?; AEOMPANY
e

305 Salat Louls Avenus
VALLEY PARK, MISSOURI 63068

314-961-7337

MoPSC S0002_Attachment 6
Case No. WU-2017.0295
Page 48 of G4

invoice

INVOIGE RO. 3172160

636-225-0982
BILL YO; 408:
Missouri American Water Co MAWC - Arundel P,
PO Box 5605 POH: 5000071240
Cherry Hill, N) 08034 Claytan, MO 63105
aA{X}MP\EIE PLUNENG ssgmasmswaiﬂmms~Ramm\e~assnamn~c&w£ﬁow~cese\\wH
cusToMER” ™ T puhtisseomoesng [ - 7 s Tedi ] TR [ IRRRE 1| PR
MAWC MAWC 173017 net die upon receapt 5/24,’1? 2
; R SN T T SQNITPRIOE S a0g
Campactor Usage 45.60 45,00%
Concrete Saw Per Day 350.00 350.00%
Minl-Excavator Per Day 350,00 350.00%
Skidsteer Par Day 350G.00 350.00*
Bare @ $25.00 Per Fool 25.00 2,000.00%
Dump Truck Per Day 350.00 350,00%
Plumber At $118.00 Per Hour 118.00 1,416,00%
Piimbier OT At $140.08 Per Hour 140,00 910.00%
Operator At $83.00 Per Hour 83.00 664.00*
Operator OT At $120.00 Per
Hour 120,00 &60.00*
24 Laborer vith Service Truck @
$89.00 Per Hour 89,00 2,138,00%
i2 Laborer vilth Service Truck OT
@ $108.00 Per Hour 108,00 1,2596.00*
Tatal Labor 10,662,006
* means tem Is non-taxable
Qﬂﬁ BAEABOUNT. . 11,613.18
4
@yfﬂ" & Visit ug al our wehsite 77,14
{)jfal"‘ @qul" woaw.afiaughlinplumbing.com

. ng"

$11,690.32

SEE REVERSE SIDE FOR LIEN CLAKE

Schedule JAM-r2

Schedule JAM-16

Page 258 of 276



- 1

0. AUGHLIN
FﬁJMBINg COMPANY

306 Saint Louls Avenus
VALLEY PARK, MISSOURI 63088

MoPSC S0002_Altachment 8
Case No, WU-2017-0295
Page 47 of B4

invoice

INVOICE O 3172161

636-226-0092 314-961-7327
BILLTO: JOB:
Missouri Amerlcan Water Co MAWC - Arundal PI.
PO Box 5605 PO#: 5000071240
Cheny Hill, ) 08034 Clayton, MO 63105

[ ACCHPLETEPUMEN G SEEOR.-SICE 361~ REPARS ~RENODELING ~ ASS DENTAL ~ CONUEFCIAL~DESENULD ||

CUSTOEN [ RUTGIGE QROER WD |7 - SPREENECI, ¢y T rodeRe B I L
MAWC 173017 net due upon-receipt]  5/24/17 ' 1
SRR TG G
86 Aruncel 7
o fumish Jabxe-aniGt matesdal to replace fead water servica to house,
2 1" Typa M Hard Copper 4.42 8.84
2 3/4" Type # Hard Copper 2.69 538
i B-Tank (Usage) 5.5 551
1 Usage Of String Solder 8 .
Paste 5.51 551
1 1" Copper Fittlngs
{90-45-Couplings) 493 493
1 1" Copper Reducer / Bushing 6.67 6.67
1 1% Copper M -~ FIP Adapter 13,95 - 13.95
1 3/4" Copper Fittings
(50-45-Coupllngs) 3.59 359
80 1" Typa K Soft Copper 4,35 248.00
1 1" Flaved Tee Head i 89.58 82,58
1 3/4° Meter Yoke 114,81 114,81
1 Fibre Mater Box 96,25 96,25
1 Meter Cover or Lid 50.46 50.46
1 St Lowis County Stop-Box 32,87 32,87
5 Rock Per Ton 10.65 53.25
1 Usage of Quick Plug 16.90 16.90
Totai Materlal and Cther 856,50
1 Permit 60,00 60.00%
BALE mpij'faif .
@yﬂ”’ b Visit us at our wabsile
Mxif" @gmﬂ vrerw.0flaughtinplumblng.com

SEE REVERSE SIOE FOR LIEN CLAUSE

Schedule JAM-r2
Page 259 of 276

MAWC southwest operations
Schedule JAM-16



MoPSC 80002 _Altachment 6
Case No. WU-2017-0286
Page 48 of 64

0.4.jAUGHLIN ~ invoice

PLUMBiNG COMPANY

e INVOKE MO-
306 Salnt Louls Avenue 32163
VALLEY PARK, MISSOUR! 63088
§36-225-0902 314-981-7327
BILLTO: . . J408;
Missouri American Water Co MAWGC - Arundel P,
PO Box 5605 PO#: 5000071240
Cherry Hill, N 08024 Clayton, MO 63105
H ACONPAETE PLUMBAG SERVCE~ SINGE, 1651 ~FEPVRS ~REHODELNE ~ Msmmumwmoemwuw]}
custguten [ TpunomasEGRoERNG [ T MR SERVICEISCH WORE G 1 TTERMS . i oEROREDAR o  -PRoE -
MAWC 17301? net due upon rece:pl
i Trench Safety and Protection 7500 75.00%
1 Dump Fee 70.00 70.00%
60 Bore @ $25.00 Per Foot 25.00 . 1,500.00*
1 Campactor Usage 4500 45.00%
1 Skidsteer Per Day 350,00 350.00%
1 Minl-Excavator Per Day 350,00 350.00%
1 Dump Truck Per Day 350,00 350.00%
20 Plumber At $118.00 Per Hour 118.00 2,360.00%
2,5 Plumber OT At $140.00 Per Hour 140.00 350.00*
16 Operator At $83.00 Per Hour 8300 1,328,00¢
2.5 Operator OT At $120.00 Per
Hour 120,00 300.00*
32 Laborer with Service Truck @
489,60 Per Hour 83.00 2,848.00%
3 Labarer with Sewvlce Truck OT
@ $108.00 Per Hour 108.00 324.00¢
Total Labor 10,310.00
* means {tem ks non-taxable
‘ BALE AMOUNT 11, 166,50
Gyﬂ!" Visit us at our website £9.46
hg;!f“ @é} veww.ojlaughlinplumbing.com

e

$11,235.86

SEE HEYERSE SIDE FOR LIEN CLAUS

Schedule JAM-r2 MAWC Southwest operations
Page 260 of 276 Schedule JAM-16



MaPSC S0002_Atiachment 6
Case No. WU-2017-0286
Page 49 of 54

0. JAUGHLIN : :
ﬁﬁﬁﬁlﬁee COMPANY - INYOICE

ettt

306 Salat Louls Avenus INVOICERO. 3197162
VALLEY PARK, MISSOUR 63006

€36-225.0992 314.961-7327
BILLTO: Jon:
Missour American Water Co MAWC - Arunde) PI.
PO Box 5605 pO#: 5000071240
Cherry Hil, N1 08034 Clayton, MO 63105
H ACOUPLISTE PLUVBING SERVICE:- SNOE 1851~ REPYRS - REMODELING ~ RESTENTA. ~ COMVERGAL ~ BESGNEVLD |
TOURTERE ] RURSEGER R [ SRR L o b 7 g ] WQURRONE | oo
- MAWC MAWC 173017 | netdue dpon receipt]  5/24/17 i
5 R TRTRRS B 7
88 Arundet
To furnish labor and‘materfal to repiace lead water service to house,
2 1" Flarett Angle Stop 53.56 107.12
1 1" Coppar M ~ FIP Adapter 13.95 13.95
3 1-1/4" Capper Flttings
(96-45-Couplings) 1396 41,88
i 1-1/4" Copper Reducer {
Bushiing 12.27 12.27
10 1-1/4" Type M Hard Copper 6,51 65.10
2 B-Tank {Usege) 5.51 11,02
1 bsage Of String Solder & '
Paste 551 5.51
i 1" Flared Tee Head §9.58 89.58
i 374" Mater Yoke £14.81 11481
1 Fibre Meter Box 86,25 946,25
1 Meter Cover or Lid 50.46 50.46
1 St, Louis County Stop-Box 3257 32.87
1 1" Flared Angle Stop 53.56 53.56
160 1" Type K Soft Copper 435 43%.00
1 Usage of Quick Plug 16.90 16,90
5 Rock Per Ton 10,65 53.25
Total Material and Other 1,199.53
1 Permit 60.00 60.G0*
lanteavou
o AP .
Ju!“ o Visit us af our websile
flg;!lfx‘ @Wﬂ wwwv.offatighlinplumbing.com

. @y‘;u}t
[

SEE REVERSE SIDE FORLIEN CLAUSE

Schedule JAM-r2 MAWC southwest operations
page 261 of 276 Schedule JAM-16



MaPSC 50002_Aftachment &
Case No. WU-2017-0288
Page 50 of 64

SEE REVERSE SIDE FOR LIEN CLAWSE

Schedule JAM-r2
Page 262 of 276

- Ema ww o ]
o Involce
PLUMBING COMPANY

o VOIGE NO.
308 Salnt Louls Avenue HWOICERO: 3172162
VALLEY PARK, MISSOURI 63088
638.225-0992 314.961.7327
BIEL YO: JoB:
Missouri American Water Co MAWC - Arundel Pl
PO Box 5605 PO#: 5000071240
Cherry Hitl, N1 08034 Clayton, MO 63185
|| ACONPLETE FLUVBNG SERVICE ~ SNOS 1061 ~ FEPARS - REMODELNG ~RES DENTIAL~ GOMMERCIL ~LESIONEULD
_ 'cusmu,sﬁ | rupehisacrozrye. ] T U seRbice TG i 3 [HOLEDATE .| BAgE -
MAWC - sf2ay17 2
T A R T
i Dump Fee 70,00 70.00%
1 Trench Safety and Protection 75.00 75.00%
100 Bore @ $25.00 Per Foat 25,00 2,500.00*
1 Compactor Usage 45.00 45.00%
1 Skidsteer Per Day 350.00 350.00*
i Mini-Excavator Per Day 350.00 350,00%
1 Dump Trick Par Day 350,00 350.00%
15.28 Plumber At $118.00 Par Hour 11800 1,759.50*
i Plumber OT At $140.00 Per Hour 140.00 140.00%
8 Operator At $83.00 Per Hour 83.00 864.00*
i Operator OT At $120.00 Per
Hour 120,00 120.00%
i6 Laborer with Service Truck @
$89.80 Per Hour 89.00 1,424,00%
1 Laborer vith Setvice Truck OT
@ $108.00 Per Houwr 108.60 108.00*
Total Labor 8,035,50
* means ftem Is ron-taxable
| SAEAMQUNT 8,255.03
(- ’oﬁ, N ! - B i - * ~
‘ = 0 Vigit us at ourwaebslte Cg 2 97.28
p ',(_,,é!i"“ * W»'w vawvi.offaughlinplumbing.com .
aye
A $9,352.31

MAWC soulhwest operations

Scheduie JAM-16




MoPSC 50002_Altachment §
Gase No, WU-2017-0296

Page 51 of 64

‘:-‘___... ca wy mm A o a
Ol JAUGHLIN INVOoICe
SLUMBING -COMPANY

e HVOIOE NO
306 Saint Louis Avenue © 3172163
VALLEY FARK, MISSOQURI 83088
$36-226-0992 314-961-7327
BIL TO: JOR:
Missour American Water Co MAWC - Arundei P,
PO Box 5605 PO#: 5000071240
Chetry Hill, N) 08034 Clayton, MO 63105

{| A COVRLETE PLUMRNG SERVICE ~ SCE 1661 ~RERRS -~ REMOCELING - RESUENTAL~ GOMMERDUL ~DESIGNBLLD §

CURTONER - 11+ PUGOHASE GRDER NG 1|71 APWIGEAEa. 1T, 7108 Steas” T inokeoue [ ool
MAWC 173017 net due upon receipt | 5/24/17 i
QTR SRR o T T ONT PR s T ARG T

89 Arundel

To fumlish fabor and material to replace lead water service to house,

1 1 Flared Angle Stop 53.56 £3.56
i 1" Copper M - FIP Adapter 13,95 13.05
2 1" Copper Filtings
{30-45-Couplings) 4.93 S.86
1 374" Brass Cap 3.2 3.21
1 1" Copper Reducing Tee 20,47 20.47
10 1" Type M Hard Copper 442 14,20
i Usage OF String Solder &
Paste 5,51 5.5
i B-Tank {Usage} 5.51 5.51
100 1" Typa K Soft Copper 4.35 435.00
1 1" Flared Teg Head 89.58 85,58
i 344" Meter Yoke 114.81 114.81
b Fibre Meter Box 95,25 26.25
1 Meter Cover or Lid 5045 - 50.46
1 St Louis County Stop-Box 32.87 32.87
1 Usage of Quick Plug 16.90 16,90
5 Rock Per Ton 16,65 £3.25
Totat Materal and Other - 1,045.39
1 Pemmit 60.00 60.00%
i Dump Fee 70.00 70.00*%
SALE AMOUNT
Ohot e
oL Visit us at our website
vt b st wyw.ojfaughlinplumbing.com

SEE REVERSE SIDE FOR LIEN CLAUSE

Schedule JAM-r2
Page 263 of 276

MAWC southwesl! operations
Schedule JAM-ré
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0,4.|AUGHLIN
PLUMBING COMPANY

MoPSC 50002_Alachmaal &
Case No. WU-2017-0296
Page 57 0f 64

invoice

£10,999.17

et G p e ke
408 Saint Lotls Avenus IVOREND. - 2172163
VALLEY PARK, MISSOURL 63088
638-225-08p2 314-961-7327
BILL TO: J0B:
Missoun American Water Co MAWC - Arundel Pl
PO Box 5605 PO#: SOCL071240
Cherry Hill, N) 08034 Clayton, MO 63185
§| A CONPLETEPLUMENNG SERACE ~ SNOE 1051 ~ REFRIRS ~FEMODELING. - RESDE AL ~ COMYERCIAL ~ DESGNBULT |
custOsER | Purciasz amuER ol |- FYERIGE TR Bt o f{';rmb'@ébf\"fé_ 1. pagE?
MAWC MAWC 173017 net due upon receipt|  5/24/17 2
TR = PR = b B R R
1 Trench Safety and Protection 75.00 75.00%
i Compactor Usage 45.00 45.00*
80 Bore @ $25.00 Per Foot 25,00 2,000,00*
1 Hini-Excavator Per Day 350.00 80,00+
1 Skidsteer Per Day 350.00 350,00%
1 Bump Trick Per Day 350.00 350.00*
125 Plumber At $118.00 Per Hour 118.00 1,475.80%
6.5 Plumber OT At $140.00 Per Hour 140.00 910,00%
8 Operator At 483,00 Per Hour 83.00 664.00%
5.5 Operator OT AL $120.00 Per i
Hour 120.00 660,00+
20 Laborer wiith Service Truck @
489,00 Per Hour B839.00 1,780.00%
10 Laborer with Sarvice Truck OT
@ $108.00 Per Hour 108.60 1,080.00*
Total Labor 9,863.00
* means Item Is non-taxable
o - SAEAMONT 10,914,39
NGO i Visit us at our websile :
r,fﬂfl@nf? @5,‘#'" vavw.oflaughlinpiumblng.com :
bl ' /

SEE REVERSE SIDE FOR LIEN CLAUSE

Schedufe JAM-r2
Page 264 of 276

MAWC southwest operations
Schedule JAM-r6




MoPSC 30002_Altachment 6
Casa No, WL-2047-02386
fage 53 of G4

0.J.JAUGHLIN : :
PLUMBING COMPANY - Involce

306 Saint Lcuss Averus IVOIGERO. 3592172
VALLEY PARK, MIBSOURI 63083
636-226-0092 314-0961-7327
HMLLTO: Jos:
Missouri American Water Co MAWC - Atundel P,
PO Box 5605 PO#: 5000071240
Cherry HIll, N) 08034 Clayton, MO 63105

H ACOURLETE PLUMSING SERVIOE ~ SHCE 1951 ~RERNAS ~REVODELNG ~ RESDENIIAL~ oowawuoesmmu
i T ReRME P Sivedsoae F - eibe !

[ PURGRE CROER NG . S e Tea

123017 nek due upon recelpt] 5724/
REAT BN TR iy u}qmﬁ{m "
96 Arundel
Te furnish labor and materlal to replace Jead water servica to house.
1" Fared Angle Stop 53,56 53.56
I 1% Copper M - FIP Adapter 13,95 13.95
i 3/4" Copper Redicing Tee 779 7,78
2 3/4" Copper Fittings
{96-45-Couplings) 359 718
1 3/4* Copper M - FIP Adapter 563 563
1 3747 Sweat Full Port Ball
Valve 28,79 29.79
1 1/2" Boller Dialn / Hose Bibh 11,11 1.1t
4 1" Copper Fittings
($0-45-Couplings) 4,93 - 19,72
1 1" Female Dielactric Union 4.00 . 4.00
1 Galvanized Steel Pipe Nipple
34" x 4" 2.64 2.64
5 3/4" Type M Hard Copper 269 . 13.45
20 1™ Tyge M Hard Copper 4,42 8840
2 Large Touch-Dovin 3.15 5.30
2 17 Mickey Hanger 0.92 1.84
2 1/2" Mickey Hanger 0.71 1.42
12 Divwall Screvr 0.33 3.96
2 B-Tank {Usage) 551 11.92
2 Usage Of String Solder &
Paste 5581 1.02
| CSALEAMOUNT. .
I/ or-
oo & Vislt s at our website
l‘fgﬁtﬁk @3}:&3‘“ wrwnv.offaughlinplumbling.com ‘
’ @yslf'* '

SEE ABVERSE SIDE FOR LIEN CLAVE

Schedule JAM.r2 MAWC Somgw?fs; Oporalions
Page 265 of 276 chediuis JAVHT



MoPSC SO002_Atlachment &
Gase No. WU-2017-0296
Page 54 of 64

) AUGHLIN 7 ARG
Pwnﬂsifgie G COPANY INVOoIce
306 Sant Louls Avenue INVOICEND. 3192172

VALLEY PARK, MISSOURI 63088

636-226.0992 14.961-7327
BILLTO: J08B;
Missoun American Water Co MAWC - Awndel Pl
PO Box 5605 PO#: S000071240
Chetry Hill, NJ 08034 Clayton, MO 63105
[ OPLETERLMBOIG SERVECE ~ SROR 151~ REPAIS - REMCOELAG ~RESDBNTW.- CREROAL- DESENBLLD |
TGURTORER | | PURCHASE ORGEAND. . ] .=, SCHVICE VECH B e ok | 7 opAas
MAWC HAWC 173017 net due upon recelpt]  §/24/17 2
WA *EECRIPION: ol
i 1" Flared Tee Head 89.58 89,58
i 3/4” Meter Yoke 114.81 i14.81
1 Fibre Meter Box 96.25 96,25
i Meter Caver or Lid 5046 50,46
b1 St Louils County Stop-Box 32.87 - 32.87
1 1" Flared Angle Stop 53.56 53.56
100 i* Type K Soft Copper 435 . 435.00
1 Usage of Quick Plug - 16.80 16.90
1 1" Copper Fittings : .
{90-45-Couplings) 4,93 - 4,93
10 Reck Per Ton 1065 106.50
Total Matenial and Other 1,203.64
i Permit 60.00 60.00*
s Dump Fee 70.00 140.00%
1 Trench Safety and Protection 75480 75.00%
1 Compactor Usage 45.00 45,00%
100 Bore @ $25.00 Per Foot 25.00 2,560,00
1 Skidsteer Per Day 350.00 350.00%
1 Dump Truck Per Day 350.00 350.00%
b Mink-Excavator Per Day 350.00 350.00*
155 Plumber At $118.00 Per Hour 118.00 1,829.00*
i1 Operstor At $83.00 Per Houwr 83.00 913.00%
22 {aborer with Setvice Truck @ :
£89.00 Per Hour 89.00 1,858,00*
Totat Lakior §,570.00
* mieans itern 15 non-texable
[ SNMEANOUAT. 9,863.64
_ @;,. ;
Jul*" o Visit us at our website 4,91
(;n" Q}};w‘ vanwojfaughlinplumbing.com

 $9,968.55

p <

SEE REVEASE SINE FOR LIEN CLAUSE

southwest operalio

Schedule JAM-r2
chedule JAM-I6

Page 266 of 276
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MoPSC 50602_Altachment 6
Case No, Wi3-2017-0205
Page 65 of 64~

0.J.j AUGHLIN ; ;
PLU@“%"E' OMPANY INYOICE
T rve INVOICE NO,

308 Saint Louls Avanue
VALLEY PARK, MISSOURI 63088

372173

636-225.0892 314-961-7327
BHL TO: ‘ JoB:
Missouil American Water Co MAWC - Arundel P,
PO Box 5605 PO#: 5006071240
Cherry Hilt, N2 08034 Gayton, MO 63105

i Ammmmmmnsmesw REPARS REMOOELINGHRESDBNIAL- QORMEPCIL~ nes:anmg]]

L ERVOICEIATE < - paGE

custoNEp” | eunciase oaaeg #0

MAWC 5/24( 17 1

Bl AR i
To furnish labor apd material to replace lead water service to houss.
i 1" Flared Tee Head 80.58 89.58
i 1* Flared Coupling 27,55 27.55
i St. Lowls County Stop-Box 32.87 3z2.87
50 1" Type K Soft Copper 4.35 217.50
5 Rock Per Ton 10.65 53.25
Totat Material and Other 420,75
1 Dump Fee 70.00 70,00%
1 Trench Safety and Protection 75.00 75.00%
1 Compsctor Usage 45.00 45.00¥
i Skidstear Per Day 350.00 350.00%
1 Minl-Excavalor Per Day 350,00 350.00*
30 Bore @ $25.00 Per Foot 25.00 750.00%
2 Piumber At ${1B,00 Per Hour 118,00 236.00¥
12 Laborer with Service Tiuck @
$89.00 Per Hour §9.00 1,068.00*
8 Operator At $83,00 Per Hour 83.00 664.00%
Totat Labor 3,608.00
* means item Is pon-taxable
SALEMgOlNT. 0,078.75
ot | i :
yﬂu' , - Visit us at our website 34.12
aa!f“ AR wvwaffaughlinplumbing .com

- $4,062.87

gt B

SEE REVERSE SIDE FOR LIEN CLAU§

Schedule JAM-r2
Page 267 of 276 Schedule JAM-16



MoPSC S0002_Atiachment 6
Case No, WU-2017-0298
Page 56 of 64

O.J.ﬁ AUGHLIN u o ..
?fﬁi@ggfommw INVoICe
e RIVOICE NO,

306 Saint Louls Avonue
VALLEY PARK, MISSOLRI 63088

3172174

636-226-0802 814-081-7327
BILL TO: JOB:
Missouri American Water Co MAWG - Arundel PI,
PO Box 5605 PO#: 5000071240
Cherry Hill, NJ 08034 Clayton, MO 6310%
([ A COMPLETE PLUVENG SERVICE  SNCE 1951 ~ REPVES ~ REMODEL G ~ RESIDENTAL ~ COMMEROAL ~ DESCHEULD |
CUSGUER | PIRGHASE ORGRHO. | T SERIGEREG T Lo [ b TR ] ARORERYE |
MAWC 173017 pon recelpt| 572471
e ' [OAGE
180 Arundel
To fumish fabor and'material to replace lead waler service to house.
1 1" Flared Tee Head 89.58 89.58
t 17 Flared Coupling 27,55 27.55
1 St Lovis Caunty Stop-Sox 3287 32.87
50 1" Type K Soft Copper 4,35 217.50
5 Rock Per Ton 10,65 53.25
Total Materta) and Other 420.75
1 Trench Safely and Protection 75.00 75.00%
1 Concrete Saw Per Day 350,00 350.00%
b Compactor Usage 45.00 45.00%
i Skidsteer Per Day 350.00 350.00*
1 Minl-Excavetor Pey Day 350.00 © 350.00*
1 Bump Truck Per Day 350.00 350,00+
40 Bore @ $25,00 Per Foot 25.00 1,000.00*
2 Plumber At $138.00 Per Hour 118.60 236,00*
12 Lahorer with Service Tnuck @
$89.00 Per Hour 89,00 1,068.00*
8 Operator At $83,00 Per Hour 83,00 664.00%
Total Labor 4,488,600
* means ttem Is non-taxable
P o SuEmouT: 490875
G A Visil us at our wabsite 34.12
4 l;;:ﬂ"‘ N vaww.ojlaughlinplumblng.com

$4,942.87

‘ @b{o W

$EE REVERSE SIDE FOR LIEN CLAUSE

Schedule JAM-r2 MAWC sauthwest operations
Schedule JAM-16
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0.d. ji\iiﬁﬁi.iéé
PLUMBING COMPANY
— i —

306 Galnl Louls Avenue
VALLEY PARK, MISSQUARI 63088

MoPSC S0002_Altachment 6
Gase No, WU-2017-0206
Page 57 ol 64

involice

HVOICE KD, 3172175

836-225-0992 314.961-7327
miLyo: JoB:
Missoutl American Water Co MAWC - Arundel Pi.
PO Box 5605 PO#: 5000071240
Chesry Hill, N3 08034 Clayton, MO 63105
}]_Ag@mmmqsmmusg{cswm~nm\ms;m~mmw~m;mﬂ~oessumﬂ
TGUSTONER | FURGIASE OGERGRL ESERIGETECH, . N o R
HMAWC MAWC 173017 nel dus upon recapt 524117 1
TQUANTITY, ] AOuNT

101 Aninde!

‘o furnish laber a¥matenial to replace lead water service to house,

i 1” Flared Angle Stop 53.56 53,56
H 1" Capper M - FIP Adapter 13.95 13.95
i Galvanized Steel Pipe Nipple
Y2 x4 2.14 2,14
3 1* Copper Fitings
{90-45-Couplings) 4.93 14.79
1 Cap 1/2" Galvanized 505 5.05
1 1" Female Dlelecttlc Unlon 4.00 4.00
i Gaivamzed Steel Plpe Nipple 1" x Close 233 2.33
10 1" Type M Hard Copper 4,42 44,20
i tsage Of Stiing Solder &
Paste 5.51 5.51
1 B-Tank (Usage) 5.51 5.51
160 1" Type K Soft Copper 4.35 435.60
i 5t. Louls County Stop-Box 32.87 32.87
1 Meter Cover or Lid 50,46 50.46
i Fibre Meter Box 96,25 96,25
t 3/4" Meter Yoke 114.81 i14.81
1 {" Flared Tee Head 89.58 89,58
i Usage of Quick Plug 16,90 16.90
5 Rock Per Ton 10.65 53.25
Total Materlal and Gther 1,040.16
SAEAMONT .
i1 )
' @yut" o Visit us at our website
g&.u"" G wawsoflaughlinplumbing.com
- @yguf

SEE REVERSE SIDE FOR LIEN QLAUSE

Schedule JAM-r2
Page 269 of 276

MAWC southwest operations
Schaedule JAM-16



MoPSC 30002_Altachment 6
Case No, Wih2017-0296
Page 58 of 64

0,45 AUGHLIN ' : A
ﬁ"ufng’ﬁue commu’y INnvolce
H‘yﬂd' ‘ INVOIGE RO. 1172475

808 Saint Louls Avenue
VALLEY PARK, MISSOURI 83088

636.225.0882 314-981-7527
BRLTO: JOB:
Missour! Ametlcan Water Co MAWC - Anurlel P,
PO Hox 5605 PO 5000071230
Cherry Hill, N 08034 Clayton, MO 63105

HAmvmmmmsemm~m1951~nsmas.-mam~m&mm~mmmcwz~oesa.~mmg
: TR R AODICEOANE | - padE

5]24/1? 2

CUSTOMER, Puactb&sc’oﬁu%‘ i

173017

MAWC
e ‘_ kg I ﬂ.it?m?!
W1 Permilt 60.00 60.60%
1 Dump Fee 70.00 76.00%
1 Trench Safely and Protection 75.060 75.00%
1 Compactor Usage 45,60 45.00%
Bp Bore @ $25.00 Per Feot 2500 2,000,00*
1 Skidsteer Per Day 350,90 350.00%
1 fMinl-Excavator Per Day 350.00 350.00*
1 Dump Truck Per Day 350.00 350,00
16 Plumber At $118.00 Per Hour 118.00 1,888.00*
3 Piwrnber OT At $140,00 Per Hour 140.00 420.00%*
8 Oparator At §83.00 Per Hour 83.00 664,00%
3 Operator OT At $120.00 Per '
Hour 120.00 360.00¥
12 Laborer with Service Truck @
£89.00 Per Hotr 89.00 1,B6B.00%
i.5 Laborer with Service Truck OT
@ $108.00 Per Hour 108.00 162,00*
Total Labor 7,862.00
* means ltem is non-taxable
_ SALE AMOUNT 8,002.16
e S . .
@yol"’ o Visit us at our webslle
Wl www.ajlaughtinplumbing.com

SEE REVERSE SIDE FOR LIEN CLALKE

Schedule JAM-r2 MAWC southwest operations
Page 270 of 276 Schedule JAM-16



MoPSC S0002_Attachment 6
Case No. WU-2017-6206
Page 59 01 64

0.J {AUGHLIN - involice

FLUMBING COMPANY

g

( J@R*

L %-—-—
308 Saln! Louls Averue MVOREND. 3472176
VALLEY PARK, MISSOURI 83088
636-225-0802 ai14-5614-7327
BILL TO: JOB; )
Missourf Amnerlcan Water Co MAWC - Arundel Pi,
PO Box 5605 - PO#: 5000071240
Cherry Hill, NJ 08034 Clayton, MO 63105
uamawamsemcs»smswsf i ORI - FESEIL OO ESOHPUD i
CUSTOMER - - ?Uhcmss ORERED ] s T F U SERyisE TECH, ¥ 3y £ <L IOCERNE [ -PIng -
MAWC HAWC 73017 | netdeeupon receipt| 5/24/17 t
"G TS T A
104 Arundef
To furnish labor and materidl to replace Jead wiater seivice to house.
3 374" Type M Hard Copper 2,69 8.7
3 1 Type M Hard Copper 4.42 13.26
1 1% Copper Fittngs
(90-45-Couplings} 4,93 4,93
1 1" Copper Reducer / Bushing 6.67 6.67
i 3/4™ Copper Fittings
{80-45-Couplings) 3.59 3.59
1 3/4" MIP Dleleitric 7.64 7.64
1 3/4" plyg (Stuare Head} 3.2t 3.21
1 Sawzall Blades 4.58 4.58
1 B-Tank {Usage} 551 551
i Usage OF Sirlng Solder &
Paste 5.51 5.5
1 Usage Of Teflon Tape 0.88 0.88
1 Usage OFf Teflon Pipe Dope 0.86 0.68
1 1" Copper M - FIP Adapter 13.95 13.95
100 1" Type K Soft Copper 4.35 435,00
1 5t. Louls County Stop-Box 32.87 3287
1 Fibre Meter Box 96.25 96,25
1 Meter Cover or Lid 50,46 5046
1 1" Flared Tee Head 89.58 89.58
1 347 Mleter Yoke 114,81 1t4.81
5 Rock Per Tou 10.65 5325
SALE ALsORRIY
r‘(jﬁ:;{, ]
J b Visit us al our wabsile
ke iJ A wvew.offaughlinplumbing.com

JEE REVEASE S1DE FOR LIEN CLAUSE

MAWC southwest operations
Schedule JAW.r2 Schedule JAM-16
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MoPSC 80002 _Atlachment 6
Gase No. WUJ-2017-0296
Page 60 of 84

0.J.[AUGHLIN ﬁ nv(@ﬁ ce

PLURBING GOMPANY
s G e

306 Salnt Louia Avenus
VALLEY PARK, MISSOURI 63088

IHVOICE NO. 37276

636-225-0092 314.961-7327

BILLTO: JoB:

Missourl Amerfcan Water Co MAWC - Arundel P

PO Box 5605 POY: R000071240

Cheny Hill, N1 08034 Claylon, MO 63105

{| ACOMPLETE PLUVBNG SERVIGE ~ BINCE 1951 ~ RERRS - REVODELNG ~ AESIDENTAL ~ COMMERGH~ NESCHEVLD ||
‘CUSTOMER. | "PURGHASEQROBREDS] -~ USERWCETRGR o0 v b st o | L2 i wiae 2 sl INGEROATE of  “PAoE

MAWC MAWC | otz net dve pon receipt] 5/24/17 | 2

CQUANTY (e s “peREgRIFTION e £ bousy s

1 Usage of Quick Plug 16.90 16.90

Total Materkat and Gther 967.80
1 Permit 60.00 60.00*
i ump Fee 7000 70.00*
1 Trench Safety angd Protection 75.00 75.00*
1 Compactor Usage 45,00 45.60%
100 Bore @ $25.00 Per Foot 25.00 2,500.00%
1 Skidsteer Per Day ‘ 350.00 350,00%
i Minf-Excavator Per Day 350.00 350.00¢
1 Bump Truck Per Day 350,00 350,00
12 Plumber Al $118.00 Per Hour 11800 1,416.00¢%
2,25 Plumbar OT At $140.0Q Per Hour 14000 315,00%
8 Operator At 483,00 Per Hour 83.00 664.00*

2.25 Operator OT AL $120.00 Per
Hour 12000 270.00%
16 Laborer with Service Truck @
' ' $89.00 Per Hour 59.00 1,424.00%
4 Laborer with Seyvice Truck OT

@ $108.00 Per Hour 108.00 432,00*

Tatal Labor 8,321.00

* means ften Is norrbable

SALE AMOUNT 9,208.80
yl“’ o Vislt us at our website <6 7 Tex - 7849
flul'l‘ Wil vaww.ojlaughlinplumbing.com Do —
a tt
J 49,367.29

SEE AEYERSE S10E FOR LIEN CLAUS

MAWC southwest operations
Schedule JAM-r2 Schedule JAM-16
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MoPSC S0002_Aftachment 8
GCase No. WU-2017-0295
Page 81 of 64

0.4d. Eﬂi&ﬁui@ ﬁ nv(@ﬁ@@

PLUMBING CONMPANY

e I s

" 805 Saint Lolils Avanue
VALLEY PARK, MISSOURI 83088

§36.225-0992 214-9§1-7327
BILL TO: ‘ Jos:
Missoun Amerlcan Water Co ‘ MAWC - Arundef Pl
PO Bex 5605 PO 5000071240
Cherry HIll, NJ 08034 Clayton, MO 63105
[[AOCWF&EPEH.UMH‘NGSEE\’EE~S?\‘CE!95$~HEB¥HS ~ PEMODELING ~RESICENIAL~ QOMVERCHL ~DESONGIAD ||
CUSTONES: ACHASE ORDER RE., [ 71 'SRRVIGE YECH® SEEXeRigs UL IDIGEPATR | PAGE

MAWC ) | mawe T 07 netdueupon receipt | 5/25/17 1

QUL R RGO
105 Arundel
abet and material to replace lead water seivice to house,
1 1* Fared Angte Step 53,56 53.56
1 1" Copper i - FIP Adapter 1395 13.95
3 1* Copper Fittings
{30-45-Couplings) . ‘ 493 14,79
1 17 C % C Copper Tee 2040 2040
1 1" Female Dlafectic Unlon 4.00 4.00
1 Galvanized Steel Pipe Nipple
3/8" x 4" 3.14 3.14
1 12" Brass Cap 3.14 3.14
1 Brass Nipple 1/2x4" 16,58 16,58
20 1* Type 1 Hard Copper 442 88.40
1 B-Tank (Usage) 551 551
1 Usage Of String Solder & _
Paste 5,51 5,51
80 1" Type K Soft Copper 135 315.00
1 1* Flared Tee Head 89.58 89.58
1 374" Meter Yoke 114.81 114,81
1 Fibre Meter Box 96,25 96.25
1 Meter Cover ot Lid 5046 50.46
i St. Louls County Step-Box 3287 32,87
5 Rock Per Ton 10,85 53.25
1 Usage of Quick Philg 16.90 16,50
| SALE AMOUNT
A Jj‘f.
‘ @yﬂ"' b Vistt us at our website
azjﬁ_w!‘“ st vawvr.oflaughlinplumbing.com e
6%]{“" ;

SEE REVEASE SIDE FORLIEN CLAUSE

MAWC southwest aperations
Schedule JAM-r2 Schedule JAM-16
Page 273 of 276



MoPSC 80002_Aftachment 6
Case No. WU-2017-0296
Page 62 of 64

S mamtfnn

0,4 | AUGHLIN S
it com invoice
306 Salnt Louzs Avenue IWVCICENG. 2172177

VALLEY PARK, MISSOURI 63068

§36-225-0802 314-961-7327
DHLTO. Jop:
Missotrr] American Water Co AW ~ Arundel P
PO Box 5605 PO#: 5000071240
Cherry HIil, N3 08034 Clayton, MO 63105

[{Aownmm@msawc&mm 1654~ EEPUAS ~ REMCOELING mm»m'em-oem\}wmﬂ

custolen |

FUReHASEORDER B, |

-,"im‘o’qa OATE [ - PABE

5/25;17 '

Total Materlal and Other 1,031.10
1 Permit 60.0¢ 60.00*
i Dump Fee 70,00 70,00*
1 Trench Safety and Protection 75,00 75.00%
h Compaclor Usage 45.00 45.00%
80 Bore @ $25.00 Per Foot 25.00 2,000.00*
1 Skidsteer Per Day 350.00 350.00*
1 Mini-Excavator Per Day 350.09 350,00
1 Oump Truck Per Day 350.00 35000
156.5 Plumber At $118.00 Per Hour 118.00 1,047.00%
8 Operator At §83.00 Per Hour 83.00 6§54.00%

16 Laborer with Service Tnkk @

$89.00 Per Hour §9.00 1,424.00*

Total Labor 7,335.00

* means itent Is nan-taxable
§,356.10
r(y:;;t-
LT Visit us at our webslte 83.62
P T Hiinplumbi
p }[;aﬂ @gﬂ winv.ollaughlinplumbing.com

/

ay

SEE AEVERSE SIDE FORLIEN CLAb'R

Schedule JAM-r2 MA

Page 274 of 276

hwes

$8,449.72

Schedule JAM-1B



MoPSG $0002_Allachment 6
Case No. WiJ-2017-0296
Page 63 of 64

; 0.J.JAUGHLIK involce

PLUMB!NG COMPANY

—— %——-
806 Saint Lovls Avenue INVOREND. 3172178
VALLEY PARK, MISSOURI 83080
636-225-0992 314-061-7327
BILLTO: JOB:
plissouri American Water Co MAWC - Arundel P,
PO Box 5605 PO#: 5000071240
Cherry Hill, NJ 08034 Clayton, MO 63405

f{npomm PLUMBHG SEAVICE ~ INCE (951 ~PEFARS ~RENOOELING ~ RESTDENIAL ~ COMVERCIL ~ DESSINEVAD
i R T I

CUSTORER |, PURCHUBE OFDERTO! ] 1 17 o SSEFIGERE G oris ] o GO b
v MAWC MAWC 173087 netdueupon recelpt | 5f25/17 1

T A armpls ¥ it e g

108 Arundel
To furnish labor and matéial to replace lead water sewvice to house.
i 17 Flared Angle Stop 53.56 §3.56
1 1 Copper 4 - FIP Adaptar 13.95 13.95
i 1" Copper Flttings

{80-45-Couplings} 4,93 1.93
1 1" Copper Fittings

{St. 90 - 5L, 45) 17.08 17.08
i 1" Copper Reducing Tee 2047 20.47
1 3/4* Male/Female Dialectic

Unlon 11.02 11,02
1 Usage Of String Solder &

Paste 551 5.1
i B-Tank (Usage) £.51 551
3 1" Type M Hard Copper 4,42 22,10
1 1/2* Brass Cap 3.14 314
1 Brass Nipple 1/2x4* 16.58 16.58

10 1* Typa K Soft Copper 4.35% 435.60
1 1= Flared Tee Head 89.58 89.58
i 374" Meter Yoke 114,81 114.81
1 Flbre Mater Box 96.25 96.25
i #eter Cover or Lid 50,46 $0.46
1 5t. Louls County Siop-Box 32.87 32.87
1 Usage of Quick Plug 16,90 16,490
- SALE AMOUNT -
@ Jﬂ“ ﬂx,g Visil us at our webslie
/%‘ W" ! www.ojlaughiinplumbing.com

Jgﬂ‘f

SEE REVERSE SIDE FOR LIEN CLAUSE

MAWC southwest operations
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FLaliG CommaR Involce

]

HVOICE NO. 3172178

4308 Sainl Louis Avenue
VALLEY PARK, MISSOURI 83088
636-225-0092 314-861-7327
BILL TO: J08B:
Mlssourt American Water Co MAWC - Atunde! B,
PO Box 5605 PO#¥: 5000071240
Charyy Hill, N3 08034 Clayton, KO 63105

H A COVPLETE PLUVEING SERYICE ~SINCE 1851 - RERNRIS ~ PENCOELNG ~ RESIDENTIAL ~COWERCRL~ DESGNELAD ||
COIGEPRE T, 70aGE”

GUSTOMER. . |. PUQHASE ORORTHO.TS ¥ 30! s Rireeiiy Rt W Tty
MAWC MAWC 173017 pet dus upon receipt| 5725717 2
e SR i e Ly o A PRIG E AMBURTA
Total Material and Other | 1,000.72
i Permit 60.00 60.00*
i Trench Safety and Protecton 75.00 75.00¥%
1 Compactor Usage 45.00 45,00%
1 Dump Fee 70.00 70.00%
80 Bore @ $25.00 Per Fool 25.00 2,000,00%
1 Skidsteer Per Day 350,00 350,00~
1 Mini-Excavator Per Day 350.00 350.00%
1 Dump Truck Per Day 35000 350.00%
16 Plumber At $118.00 Per Hour 118,40 1,888,00*
3 plumber OT At $140.00 Per Hour 140.00 . 420.00%
8 Operator At $83.00 Per Hour 83,00 664,007
3 Operator OT At $120.00 Per '
Hour 12060 360.00%
i8 Laborer with Service Truck @
$89.00 Per Hour 89,00 1,602.00%
05 Laborer with Service Tngk OT
@ $108.00 Per Hour 108.00 £4.00%
Tatal Labor 8,288.00
¥ means item s non-taxable
o SMEANOUNT. © 9,207.72
LB Jﬂ_“' S Vislt us al our websils <€ A Tax 81,89
gﬁ&plf“ ’ -@E@fk“ vavw.aflaughlinplumbing.com X Sl SE
& 3
) GU{;(‘.
'(“ 49,379,641

SEE AREVERSE SIDE FOR LIEN CLAE

outhwest o 5
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REBUTTAL TESTIMONY
Oor
JONATHAN DALLAS
MISSOURI-AMERICAN WATER COMPANY

CASE NO. WU-2617-02%¢6

Please state your name and business address.
Jonathan Dallas, P.O. Box 360, Jefferson City, MO 65102,

By whom are you employed and in what capacity?

o PR

X work for the Missouri Public Service Commission (Commission) as a Utility
Operations Technical Specialist in the Water & Sewer Department (W/S Dept.) in the Utility
Operations Division

Q. Please briefly describe your job responsibilities.

A. One of my primary responsibilities is the inspection of large and small
privately owned water and sewer facilities around the state. 1 prepare a detailed report and
memorandum. If the inspection is due to a small comi:any rate-.rcqucst, the memorandum is
filed with the Commission as a part of a Disposition Agreement. As part of my inspections,
I am also responsible for determining if company projects are prudent and necessary. 1 am
also responsible for responding to customer complaints and working with the customers and
companies to resolve issues.

Q. What is your educational background?

Al I have a Bachelor of Science Degree: Major Construction Management from

the University of Cenfral Missowi.

Schedule JAM-r3
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Rebuttal Testimony
Jonathan Dallas

Q. What is your previous work experience?

Al Before coming to work at the Commission, I worked for the City of Columbia,
specifically the Columbia Water & Light Departinent (Water & Light) where 1 was employed
as an Engineering Aide II. My primary job was a water main inspector. As a water main
inspector, I was responsible for making sure contractor crews who were constructing new
waler mains did so in a manner which met the city’s codes and specifications.  Prior to
working for Water & Light, I worked for Twehous Excavating Company {Twehous) in Taos,
Missouri as a labor/operator. At Twehous, I primarily worked on a utility crew which was
responsible for replacing old water mains in Jefferson City.

Q. Do you have a summary of your education and work experience?

A. Yes, please refer to Schedule JD-r] attached to this testimony for a summary
of my education and work experience backgrounds.

Q. Have you previm.lsly testified before this Commission?

A, Yes, | have testified in Case No. W0-2017-0236.

Q. What is the purpose of your rebuttal testimony?

A To respond to the testimony of the Office of the Public Counsel (OPC) wiiness

Geoff Marke.

Q. Will anyone else from Staff be filing testimony?

A. Yes, James Mercie] will file testimony addressing MAWC’s proposal and
OPC’s pilot program and Amanda McMellen will address the accounting issues.

Q. What is a water service line?

A A water service line is a pipeline through which water flows into a customer’s

premise whether the premise is 4 house, a commercial building, or a series of connected

Schedule JAM-r3
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Rebuttal Testimony
Jonathan Dallas

living units. The water service line connects a utility-owned water main that is part of a

-water distribution pipeline system throughout the water utility’s service area to a customer’s

premise. For most customers, the water main is near or under a street.

Q. ‘Who owns and controls water service lines?

A. In most cases, the water utility owns the portion of the water service line
between the waler Inain and a point at or near the property line. At this location, there is
often an utility-owned water meter, The remaining portion of the water service line is owned
by the customer. However, specific to MAWC’s customers in St. Louis County, customers
own the entire water service line between the water main and the premise. There are, of
course, vatiations on water main location and meter location. Scrvice lines and water mains
are defined in MAWC’s tariff, and the tariff includes rules detailing customer and MAWC
responsibilities for ownership and maintenance of service lines and portions of service lines,

Q. Are water service lines made of any specific material??

A.  No. The most cornon material used today is copper. However paly vinyl
chloride (PVC) is also rather common, as are a couple of other types of plastic. In past yeats,
galvanized iron was used extensively, as was lead.

Q. Do you have any prior expericnce with Lead Service Lines (LSL)?

A, Yes, in my previous job with Twehous, T worked on a utility crew where we
frequently performed water main replacements in Jefferson City for Missouri American Water
Company (‘MAWC” or “Company™). As part of the main replacements, we were responsible
for connecting the existing service lines to the new main. Usually the service lines were

copper but occasionally we would encounter a LSL.

Schedule JAM-r3
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Rebuttal Testimony
Jonathan Dallas

Q.  What did you do when you discovered a LSL?

A. When a LSL was discovered, during a main 1'eplaceinént project MAWC
would insure the LSL was replaced with copper from the meter to the new water main,

Q. Why did you only replace the LSL from the main to the meter?

A, In the Jefferson City service area, MAWC only owns the service line from the
main to the meter or property line. Further, addressing the issue of the potential for lead in
drinking water was not as prominent as i't is today.

Q. Why were LSLs not as big of a concern then?

A. Before the Flilnt. Michigan incident, LSLs were not as much of a concern
because properly treated noncorrosive water will not leach lead out of customer service lines
or other fixtures in the waler system, After Flint, Michigan, there was a spotlight on the
danger of failures in chemically treating water, which in turn increased conversations
nationwide about removing lead pipes to proactively remove risks.  This is addressed in the
EPA’s “Lead and Copper Rule Revisions White Paper” dated October 2016 the first
key principle for LCR revisions cited is “Focus on Minimizing Exposure to Lead in
Drinking Water.™

Q. Has the Company’s policy on LSLs changed?

A.  Yes, the Company is currently replacing all LSLs it encounters, whether the
LSL’s are on main replacement projects, main breaks, or service line repairs, The Company is
now replacing the full length of the lead service line, both Company and customer poitions.

Q. Do you agree with this practice?

A. Yes, I do.

! The EPA White Paper is included with the rebutial testimony of Staff witness James A. Mercicl, Jr,

Schedule JAM-r3
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Jonathan Dallas

Q. In your opinion, is this a geod practice?

A.  Yes. Based on recent articles and studies from organizations such as the
Environmental Protection Agency (EPA), it is suggested that only replacing a poriion of a
LSL can increase the chance of lead leaching into the water because cutting a LSL can
dislodge the scale inside the service line allowing the water to- come directly into contact
wills lead.

Q. Are there any specific articles which point this out?

A.  Yes, in the EPA’s “Lead and Copper Rule Revisions White Papet” dated

October 2016 the first key principle for LCR revisions cited is “Focus on Minimizing

Exposure to Lead in Drinking Water; Improve public health protection by reducing exposure

to lead in drinking water to the maximum amount possible through proactive measures to
remove sources of lead and educating consumers about the health effects of lead and actions
to reduce exposure.” EPA goes on to state, in summary, that partial lead service line
replacement is not the best way to achieve this goal, as pactial lead service line replacement
often results in elevated lead readings due to the leaching mechanism, discussed abﬁve.

Q. What other experience have you had with MAWC and LSLs?

A, On August 4, 2017, Mr, Merciel and I visited a MAWC main replacement
project in St. Loujs County, specifically on Summit Avenue and Eunice Avenue in Webster
Groves.

Q. Please describe what you witnessed there.

A, First, we observed yard and strect paiches where several LSLS had been
replaced. Second, ‘we witnessed a MAWC-hired plumbing contractor installing a new one-

inch copper service into place to replace an old LSL.

Schedule JAM-r3
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Jonathan Dallas

Q. What else did you see?

A. Next, we observed a LSL still connected to the old four-inch cast iron water
main, which MAWC was replacing with a new eight-inch PYC main. We also saw where

MAWC had dug up a service line in a customer’s yard to verify it was a LSL. Attached as

Schedules JD-12, JD-13, and JD-14 are three pictures depicting this.

Q. Can you explain MAWC’s process for replacing water mains?

A, Yes. Bach year, MAWC reviews its records, which show a history of main
breaks on a given main, the age of a water main, the frequency of main breaks, any upcoming
road improvements such as resurfacing or sidewalk replacement, and the economic impact of
replacing a main versus repair. MAWC also looks at where there might be a high probability
of LSLs located by looking at “tap cards”, which have been integrated into their GIS
mapping system.

Q. What is 2 tap card?

A. A tap card is piece of paper a utility worker fills out when they connect a
customer’s service line to a water main. The tap card typically contains a variety of
information such as size of the service line, size of the main the service is connected to, {ype
of material the main is constructed of, type of material the service is constructed of, and
various other facts like location, approximate depth, the date installed and so on.

Q. What is a GIS map?

A. GIS stands for Geographic Information System, GIS allows MAWC to view
its entire infrastructure with the click of a mouse. The data available to MAWC includes

main size, type of main, approximate location, main breaks, location of fittings such as valves,

Schedule JAM-r3
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Rebuttal Testimony
Jonathan Dallas

fire hydrants and, elbows, It also allows MAWC (o view tap cards, which may or may not
have information on the material used fo construct the water service.

Q. How is MAWC verifying if LSLs are present on a main replacement project?

A During Staff’s visit to MAWC’s office, MAWC explained before a project
begins, it reviews its records and GIS map to identify possible LSLs. During the project
MAWC inspects customer service lines at three locations to verify there is no lead present.

'Q, What is one of the locations MAWC is inspecting to check for a LSL?

A, At the site visit, MAWC stated it digs the service line up at the meter pit or
curh stop in the customer’s yard to verify what material the service line is constructed of
This would be approximately neae the middie of the service line, Staff observed one such
hole MAWC had excavated. A picture is atiached as Schedule JI3-13. |

Q. What method is MAWC using to cxpose the service fine?

A, On the site visit, MAWC stated to Staff that they are using a soft dig method to
expose the water service line,

Q. Please explain what you mean by “soft dig™?

A. Soft dig is an excavation method that utilizes high-pressure water to soften up
dirt, which is then vacuumed up by a large vacuum. This method exposes the service line
without the potential of breaking them or other buried utilities.

Q. What other locations of the service fine is MAWC looking at to identify

whether or not there is lead present?

Al The Company is also meeting with customers to gain eniry to their basements

‘to verify what type of water service Jine is entering their home.

Schedule JAM-r3
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Jonathan Dallas -
Q. - What is the last Jocation on the service line the Company is examining?
A When the Company prepares to tic the water service over from the old water

main to the new water main, the Company will expose the service line at the old main if it
was not previously exposed as the Company installs the new water main,
Q. When do you believe it makes the most sense to replace LSLs?

A. In my opinjon the best time to replace a LSL is during a main replacement

project.
Q.  Why do you believe that is the best time? 7
A. To me it makes the most sense because MAWC will already have both the new

water maiit dug up and the service line so it can be connected to the new main. MAWC is
essentially doing half the work during a main replacement. Also as stated above it is believed
that if a LSL is disturbed at all, it is the best practice to undertake 2 full LSL replacement.

Q. Does this conclude your testimony?

A. Yes, it docs.

Schedule JAM-r3
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BEFORE THE PUBLIC SERVICE COMMISSION
OF THE STATE OF MISSOURI

in the Matter of the Application of Missouri-American )

Water Company for an Accounting Crder H Case No. WU-2017-0296
)
)

Concerning MAWC's Lead Servico Line
Replacemert Program

AFFIDAVIT OF JONATHAN DALLAS

Stale of Missouri )
) ss.
County of Cole )

COMES NOW Jonathan Dallas, and on his oath declares that he is of sound mind and
jawful age; that he contributed to the foregoing Rebutfal Testimony; and that the same
is true and correct according to his best knowledge and belief.

Further the Affianl sayeth not.

i

v Jonathan Dallas

-

JURAT

Subsctibed and sworn before me, a duly conslituted and authgrized
Notary Public, in and for the County of Cole, State of Missouri, at my office in
Jefferson City, on this 33,4 _ day of August, 2017.

fau

Qe . Ad
NOTARY PUBJIC

%

My comimission expires: (}W EN WL

A L. YAUGHT
No\BmPabGG « Nolary Sedl
ot : oo Gouny

¢ i
o5, Jund 28, 2049
"”3&5‘1‘?&’3&‘3{'\‘ H%w 1520731
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Jonathan Dallas
EMPLOYMENT:
7/15-Present State of Missouri, Public Service Commission
Utility Operations- Technical Specialist, Water and Sewer Department
« Inspected large and small water and sewer facilities around the state.
+ Prepared detailed reports and memorandums to be filed with the Commission.

+ Responded to customer complaints and worked with the customer and company to resolve

them,

+ Determined if company expenditures were prudent.

8/13-07/15  City of Columbia, Water & Light

Associate Engineering Technician

+ Inspected construction of new water mains; public and private.
« Completed accurate as-builts and final inspection repors.

¢« Preformed chliorination, dechiorination, bacteria tests, and pressure tests.

*

Used AutoCAD to draw as-builts of completed jobs,

Used Excel for a chlorination spread sheet.

-

06/04-08/13  Twehous Excavating Co.

Laborer, Operator
+ Installed water main, sewer main, and storm drajn.
« Installed sewage treatment facilitics.

. ) : Schedule JAM-r3
» Repaired water main breaks. Page 11 of 15
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EDUCATION/TRAINING:
8/04-12/08  University of Central Missouri

Bachelor of Science Degree, Major: Construction Management

41201 6 Missouri Department of Natura I Resources

Water Distribution Level I (DS}

Previously Filed Testimony:

Case No. Company Type of Filing

WO0-2017-0236 Ridge Creek Water  Oral
Company, LLC

Page 2 of 2
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the customer’s home. This photograph is in the St. Louis County service area where the  §chedule JAM-r3
customer owns the entire service line. Page 13 of 15
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This picture shows a customer’s service line that MAWC has exposed during a water main replacement. MAWC exposed the
customer’s service line to verify if it is lead. On the left is a short piece of copper which is then connected to a lead service line.

Page 1 0of 1 Schedule JD-r3




S1 jJo G| abed
£-INVYF @inpayog

Lot

AR

Pictured here is a lead service line connected to an old four-inch cast iron water main, appearing near the top of the pieture. The old

main is being replaced with a new eight-inch PVC water main, appearing at the bottom of the picture, and the lead pipe portion of the
service line will be replaced with new copper pipe.
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