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REBUTTAL TESTIMONY
OF
JAMES A. MERCIEL, JR., PE
MISSOURI-AMERICAN WATER COMPANY
CASE NO. WU-2017-(296
Please 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. Can 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-rl, 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 explain the scientific and policy
justification for full replacement of customer-owned lead water service lines (LSL), referred
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 Staff’s concerns with the position of
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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 SERVICE LINES

Q. What is a LSL?

A. A LSI is simply a water service line that uses pipe made of lead. Details
regarding water service lines, including customer or MAWC ownership 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 ts 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 system 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 See the Environmental Protection Agency (EPA) “Leam About Lead” site, particularly the heaith effects of

lead, accessed at https://www.cpa.gov/lead/learn-about-leadfieffects ; and the Agency for Toxic Substances and
Disease Registry, “Lead”, accessed at hitps://www.atsdr.cde.govitoxfags/TF.asp?id=93 &1id=22 .
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Q. Are there other ways for lead to impact 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 household items not related
to the drinking water supply such as paint and leaded gasoline. There are 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 encourage LSL replacement primarily for this reason. One such
organization is named the Lead Service Line Replacement Collaborative, or “LSLRC.” This
organization exists for the purpose of promoting LSL replacements by using whatever
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. /What is meant by “full” LSL replacement?

A, “Full LSL replacement,” as opposed to “partial LSL replacement,” refers to
replacement of the entire lead-based portion of the water service line regardless 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.
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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 increased risk of

lead contamination exposure that would exist during partial LSL replacements. That
increased risk associated with partial LSL replacement is due to distuption and damage to
LSLs while connecting them fo other new piping in conjunction with connections 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, attain
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 scaling is broken off, which is
likely to happen while working on the pipe for partial LSL replacement, then the water would
be directly exposed to the lead, resulting in a 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 lead exposure to a 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 white paper,
entitled, “Lead and Copper Rule Revisions” and included with this testimony as Schedule
JAM-13, was published in October, 2016. Among points that were made in this paper, EPA

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

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 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 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 paper is a reference to a

letter and a report from the SAB to the EPA administrator, included with this testimony as
Schedule JAM-r4.
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 eliminate one of the

primary sources of lead in drinking water, thus reducing
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
summarized in the 3rd paragraph of the letter 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 letter 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 harmful, as stated in the underlined portion of the

first quoted section, above,

Page 5



10

il

12

i3

14

15

-16

17

18

19

20

21

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

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. 1f an entire water service is found to be a LSL,
then MAWC will replace the entire water service line, regardiess of ownership. 1f 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 AAO 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 customer.

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

A. Yes. Staff expert Jonathan Dallas and I 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?

* MAWC would continue to replace LSL it owns as a normal course of business, but likely would likely
undertake partial LSL replacement of customer-owned water service lines as necessary, such as that required to
connect a water service line to a newly replaced water main.
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A. Yes. MAWC witness Brian LaGrand also identified, in a data requeét
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 to customers about lead in their water service lines and associated risks. Other
programs offer either financial resources or financial 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-r5.

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-r6.

Q. Do you think MAWC’s 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 atong with labor considerations, MAWC must hire plumbing
contractors for water service line work it undertakes. In other service areas MAWC could choose to hire
plumbing contractors for management of its personnel workload,
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The replacements at issue in St. Louis for this AAO case not only involve the
customer-owned portion of water service lines between the property line and the
house/structure, 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
location, 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 Staff’s 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.
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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 this AAO case, and effectively abandon and discontinue its relatively
new practice of replacing L.SLs. As discussed above, Staff firmly believes that the public
benefit of removing any lead-based water service lines outweighs the estimated costs
associated 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 Commission 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 lead
in drinking water issues related to non-regulated entities; and, how to avoid or minimize

consumer fear that a study means there is lead in Missouri’s drinking water.

CONCLUSION

Q. Can you summarize your rebuttal testimony?
A. Yes. In this proceeding, MAWC is proposing an immediate step to assist in
alleviating a potential lead contamination risk in an economically beneficial manner. In

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

* OPC’s proposal includes other topics outside or beyond the Commission’s jurisdiction such as: “real estate and
legal implications of Missouri’s Seller Disclosure Statement”; obligations to inform homeowners; and,

prioritizing projects.
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reasonable approach to remove a potential source for lead contamination in customers’

drinking water. Staff is also of the opinion that MAWC’s current plan and proposal is in the

public’s interest. Therefore, Staff recommends MAWC be authorized to continue with its

voluntary full LSL replacement program in conjunction with water main replacements, with

extraordinary accounting treatment as recommended by Staff expert Amanda C. McMellen.
Q. Does this conclude your rebuttal testimony?

A. Yes.
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Qualifications of

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

My name is James A. Merciel, Jr. | am empioyed 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
ceriification of new water and sewer utilities including development of rates 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 ufitization, cosits incurred for providing ulility service, and tariff rules. In
addition to formal case work, | handle informal customer complaints that aré of a
technical nature, conduct inspections and evaluations of water and sewer uility systems,
and informally assist water and sewer utility companies with respect {o day-to-day
operations, planning, and customer service issues. in the past, | have supervised
engineers and technicians in the water and sewer depariment working on the above-
described type of case work and informal matters. | frequently participate 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 al Rolia, 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. | worked
for a construction company in 1976 as an engineer and surveyor, began employment
with the Commission in the Water and Sewer Depariment in 1977, and have held my

current position since approximately 1979,

Schedule JAM-1
Page 1 of 4



cont'd James A. Merciel, Jr., P.E,

Following is a partiaf list of cases in which | have provided written and/or live
testimony (exciudes cases with filed reporis or affidavit recommendations);

Algonguin Water Resources
WR-2006-0425
Agua Missouri, Inc.
SC-2007-0044 — Lake Carmel expansion complaint by a iand developer
Big Isiand — Folsom Ridge
WO0-2007-0277 — Developer-owned utility
Bill Gold investments, inc.
WC-93-276 (11/5/93) — Receivership case
Biue Lagoon, LLC
S0-2008-0358 — Developer—owned utility
Camelot Utility Co.
WA-89-1 — contested certificate case
Capital City Water Co.
WR-94-297
WR-90-118
WO-89-76 — ptant 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, fack 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
Environmentai Utilities, LLC
WA-2002-65 (11/2001) Certificate case
Finley Valley Water Company / Public Funding Corporation, City of Ozark
WM-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
8C-78-257 - The Nine-Twelve Investment Co., et al Qak Bluff Preserve vs. Lake
Saint Louis Sewer co, regarding method of providing service.
S80-81-55 and Circuit Court in St. Charles County - alieged improper
discontinuance of service along with injunction, approx 1980 or
1981
Lincoln County Sewer & Water, LL.C
SR-2013-0321 and WR-2013-0322
Merriam Woods Water Company
WC-91-18 and WC-91-268 — qualily of service

Schedule JAM-rl
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cont'd James A. Merciel, Jr., P.E.

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

No. 611261, 1998 DNR water poliution violations
Milier County Water Authority
WC-985-252 and Circuit Court in Camden County approx 1995 - Complaint by
- Staff regarding operating without a certificate
Missouri American Water Company
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-87-46 — certificate case for St. Joseph wellfield
WR-95-2056
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-95-173
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-91-172/SR-91-174
WR-90-236
WR-89-178/SR-88-179
WC-88-280 — William J. Fox d/bfa Fox Plumbing vs MO Cities, service line/main
extension matter
WR-86-111/5R-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
Osage Water Co.
WA-99-256 (8/5/99) - |.akeview Beach certificate case
WC-2003-0134 (10/31/02) - Receivership case
Raytown Water Company
WR-92-85 / WR-02-88
WR-94-211

Schedule JAM-ri
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cont'd James A, Merciel, Jr., P.E.

Saline Sewer Co.
SR-79-187
SR-81-192
SR-82-206/SR-82-262
Southwest Village Water Company
WO-89-187 — quality of service
WC-89-138 (included testimony in Circuit Court in Greene County 1989)
St. Louis County Sewer Co.
SC-83-255 — complaints about stormwater inflow/infiltration
St. Louis County Water Company
WR-97-382
WR-96-263
WR-95-145
WR-84-166
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-79-251-Natural Bridge Development Corp vs. St. Louis County Water Co., -
meter accuracyftesting
Stoddard County Sewer Co.
$0-2008-0289 — receivership, fransfer, etc.
Suburban Water and Sewer Co.
Injunction hearing, Circuit Court in Boone County 07BA-CV(02632, June 2007
WC-2007-0452
WC-84-19 — service issues
United Water Missouri
WR-99-326
Vilia Park Heights Water Co.
WA-86-58
Warren County Water and Sewer Co. -
Circuit court case in Warren County CV587-134CC, September1997 dispute with
homeowners over a iot proposed {o 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 lawsuit case in Jefferson County, approx 1988 Customer's lawsuit
for damage from sewage backup

Schedule JAM-rl
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. Executive Summary

Exposure to lead is known to present serious health risks to the brain and nervous system of children.
The recent crisis in Flint, Michigan, has brought increased attention to the challenge of lead in drinking
water systems across the country. It is important to recognize that major reductions in been achieved in
childhood exposure to tead in the United States. Data show that from 1976 - 1980 the median biood
lead level of a chitd (1-5 years old) was 15 micrograms per deciliter. That median level has been reduced
dramatically since then, to 1 microgram per deciliter, based on the maost recent data, Further, over the
last twenty-five years, the percentage of children aged 1-5 years with blood lead Jevels less than or
equal to 5 micrograms per deciliter declined more than ten-foid, and blcod lead levels 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 renovations, greatly 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.

Lead and copper enter drinking water mainly from corrosion of lead and copper containing plumbing
materials. Lead was widely used in plumbing materials until Congress banned its use in 1986, and there
are an estimated 6.5 to 10 million homes served by lead service lines (LSLs) in thousands of communities
nationwide, in addition to millions of older buildings with lead solder across the U.5. Lead exposure,
whether through drinking water, soil, dust or air, can result in serious adverse health effects, particularly
for young children, Infants and children exposed to lead may experience delays in physical and mental
development and may show deficits in attention span and learning disabilities. In aduits, lead exposure
can cause kidney problems and high blood pressure. Copper exposure can cause stomach and intestinal
distress, liver and kidney damage, and compiications of Wilson’s disease in genetically 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 corrosivity through corrosion control treatment. This rule applies to 68,000 public
water systems nationwide. EPA has continued to work to make the LCR more effective through interim

revisions promulgated in 2000 and 2007.

implementation of the LCR over the past twenty-five years has resuited 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 biltion has decreased by over 80 percent since the initial
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 communities, have underscored significant challenges 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 rule’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 strengthen 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.
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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 Council (NDWAC) and other concerned stakeholders on potential steps to
strengthen the LCR, EPA 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
experience in Flint, M), as we develop proposed revisions to the rule. |

Key Principles for LCR Revisions

EPA’s goal for the LCR revisions is to improve public heaith protection while ensuring effective
implementation by the 68,000 drinking water systems that are covered by the rule, This includes
strengthening corrosion control treatment in drinking water systems to further reduce exposure to lead
and copper and identifying additionaf actions that will 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 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.

e 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 lack expertise in the complexities of corrosion
control treatment and distribution system management.

+ Transparency: Stronger programs to educate consumers about health risks and actions to
reduce exposure to lead in drinking water, better access for consumers to information related to
the location of LSLs, and more rapid test resuits of all 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 disproportionate
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 vulnerable to
the harmful effects of lead exposure.

e Integrating Drinking Water with Cross-Media tead Reduction Efforts: Leveraging efforts of state
and locai 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 technelogy- 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, tools
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 provisions
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,
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Il. Background

Health Effects of Lead

Over the past decade, epidemiologic studies have consistently demonstrated that there is no safe level
of fead. In particular, studies conducted in diverse populations of children consistently demonstrate the
harmful effects of lead exposure on cognitive function, as measured by IQ decrements, decreased
academic 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 aduits,
long-term lead exposure resuits in increased blood pressure and hypertension. In addition to its effect
on blood pressure, lead exposure can also lead 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
concern 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 homes and buildings (premise plumbing) varies across the U.S. Much of the variation is due
to the gquality and age of the housing stock; older homes are more fikely 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 {fead service
lines, or LSLs} however, faucets and fixtures with leaded brass and pipes with lead solder can also
contribute to the presence of lead in drinking water. Water chemistry also plays a role in lead levels,
because some water sources are more corrosive to leaded plumbing materials if not treated for

corrosion control.

in 1986, Congress amended 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, At the time, "lead free” was defined as solder and flux with no more than 0.2% lead and
pipes with no more than 8%. Prior to this, leaded materials were commonly used in plumbing materials
and for service lines connecting residences and buildings to water mains. In 1996, Congress further
amended SDWA 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 content from not more than 8% to not more than a weighted average of 0.25%
lead 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 in covered plumbing materials after they went into effect, there are many buildings that still
have 1SLs and/or plumbing materials made with a higher percentage of lead than currently allowed for

new instalfations 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 technique “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 fead and copper to determine the actions water
systerns must take to reduce exposure to lead and copper. Recognizing that there is no safe level of lead
in drinking water, the LCR set a health-based maximum contaminant level goal of zero. Under the 1CR,
water systems must work with their custamers 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 90 percentile sample level.

The action level for copper is set at the health-based maximum contaminant level goal for copper. The
action level for lead is based upon EPA’s evaluation of available data on corrosion control’s ability to
reduce lead levels at the tap. Corrosion control treatment (CCT) typically involves the addition of
chemicals such as orthophosphate, or chemical adjustment 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 is an enforceable level that drinking water cannot exceed without violation, an action
level is a screening tool for determining when certain treatment 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 manitoring period (i.e., if the 90™ percentile level is 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 30,000 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 less than 50,000 people that exceed the
action level and have not yet installed CCT musst begin working with their state to monitor water quality
parameters and install and maintain CCT. Any system that exceeds the lead action fevel must conduct
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 151 that extends from the water main to the residential property line is owned by the
water system, while the portion 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 building
owners the opportunity 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 is one of the 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 rule includes complex
sampling and treatment technique requirements intended to protect against exposure to lead and
copgper 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 expertise is needed for
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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 only after a potential problem has been identified, which may
create a disincentive for utilities 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 homeowner; 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 supports
EPA in performing its duties and responsibilities related to the national drinking water program. The
council 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 inciuding:

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

e Establish more robust public education requirements for lead and LSLs, by updating the
Consumer Confidence Report (CCR), adding targeted outreach to consumers with LSts 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 to 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 inform consumer action to reduce the risks in their
homes, to inform the appropriate public health agency when results are ahove a designated
hausehold action level, and to assess the effectiveness of CCT and/or other reasons for elevated
lead results;

¢ Tailor water quality parameters (WQPs)} to the specific CCT plan for each system, and increase
the frequency of WQP monitoring for process controf;

¢ 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 stakehoiders including a
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 control protocols that
reduce the opportunities for systems to generate biased sampling results or improperly implement
corrosion control procedures. EPA has received input from other stakeholders similarly concerned with
eliminating PLSLRs and strengthening the sampling and corrosion control 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 ultimately lead to complete replacement of LSLs.

{1, Key Issues and Potential Elements under Consideration

EPA expects that proposed revisions to the LCR will include both technology-driven and health-based
elements that focus on proactive, preventative actions to avoid high lead levels and health risks. In
addition, we expect to propose robust and ongoing communication and information sharing with
consumers that will foster actions by consumers to reduce risks. The potential elements under
consideration are interconnected 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 achieve
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 maintain 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 will continue to engage with stakeholders and consider their viewpoints and relevant

science in developing revisions to the LCR.

Lead Service Line Replacement

As noted above, LSLs, which connect a residence or building to the water main, can be 2 significant
source of lead in drinking water, The total number 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 requires LSLR only after a lead ALE, and allows partial LSLR
when an owner of a home or huilding 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 ful line replacement. The EPA Science Advisory Board concluded 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, PLSLR is
frequently associated with short-term elevated drinking water lead tevels 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 ievels
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tend to then gradually stabilize over time following PLSLR, sometimes at levels below
and sometimes at levels similar to those observed prior to PLSIR.?

Much of the discussion regarding potential LCR revisions has focused on mandatory, proactive LSLR, as a
potential opportunity to eliminate one of the primary sources of lead in drinking water, thus reducing
reliance on corrosion 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:

s Requiring ail 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 lead exposure, an
offer to test a tap sample, and information about and encouragement to participate in the LSLR
prograim;

» Dates by which systems should have met interim goals and completed replacement of all LSLs
and partial LSLs, 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 a homeowner;

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

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

s |mplementation of standard operating procedures {SOPs), either from EPA guidance or tailored
to the system, that helps define operations that disturb LSLs and practices {o minimize
disturbance and consumer exposure to lead; and

s Stronger programs to educate consumers, and to provide test results of tap 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 to 10 million LSLs 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 guestions 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
owned portions of lines, there are concerns about consumer’s ability to pay and the possibility that
lower-income homeowners will be unable to replace lines, resulting in disparate levels of protection.
However, a number of cities and towns across the nation have successfully implemented full LSLR and
have developed innovative approaches to addressing these challenges, including Lansing, Michigan;
Madison, Wisconsin; and more recently Boston, Massachusetts — and EPA is looking at this experience in
the context of developing proposed revisions to the LCR.

1 Sciance Advisory Board, U.S. Environmental Protection Agency, “Evaluation of the Effectiveness of Partial Lead Sesvice Line Replacements,”
transmitted to Lisa Jackson, EPA Administrator, 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:

+ The appropriate pace of LSLR and the mechanism for implementing and enforcing any LSLR
program requirements. Consideration of number of L Sts that can feasibly be replaced on an
annual basis will need to be considered as well as water system size.

¢ Costs and beneflts of LSLR for reducing lead exposures. National costs could range from 16 to 80
billion dollars. Benefits will be estimated based upon avoided effects of lead exposure such as 10
loss in developing children. EPA will evaluate how much additional lead exposure reduction can
be achieved in removing LSLs from water systems with optimized corrosion control. EPA will
also evaluate other measures that can reduce Jead 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 line, including an evaluation
of whether a potential change to the definition of “control” under the SDWA would facilitate fuil
LSLR.?

s Requiring drinking water utilities to update their 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 consumers 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 or 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
patential disturbance of LSLs during emergency repairs to water mains that are connected to
LSLs.

+» How to address the short term increases in lead levels that can follow LSLRs {i.e., requiring water
systems to provide filters when lines, or enhanced household flushing recommendations).

improved Optimal Corrosion Control Treatment Requirements

Optimal Corrosion Control Treatment {OCCT) is the primary treatment technigque on which the LCR
focuses, and as noted above, it has been successful on a national basis in reducing lead and copper
levels at the tap. Even if the revised LCR includes requirements for full LSLR, full replacement of LS1s
would likely take decades to complete, and LSLR will not address potential risks from lead and copper
materials present in premise plumbing in tens of millions of homes across the U.S. As a result, CCT
requirements will continue 1o be a key element of a revised LCR. '

Since the initial 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 NPDWRs. Determining whether
treatment is optimized can be challenging for individual systems, given the wide variability in

2 The Safe Drinking Water Act defines the terrn public water system as “...a $ystemn for the provision to the public of water for human
consumption through pipes or other constructed conveyances, if such system has at least fifteen service connections o regularly serves at least
twenty-five individuals. Such term includes {i} any collection, treatment, storage, and distribution facilities under the controf of the operator of
such system and used primarily in connection with such systern, and any collection or pretreatment storage facilities not under such control

which are used primarily in 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 unless 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 PWSs and primacy agencies can take advantage of improvements in the science;
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
achieving the freatment objectives and that EPA consider requiring such monitoring on a more
frequent basis with additional guidance on process controi methods; and

s large 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 sclence,

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 leveis. Options under consideration include:

e Requiring large water systems (serving > 50,000 persons) to evaluate and 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.

o Given that CCT is also effective at reducing lead leaching in premise plumbing (not just LSLs),
requiring all systems in the U.5, 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 inciudes the
presence of LSLs unless or until they provide the primacy agency with a robust distribution
system materials evaluation that demonstrates that this is not the case.

e Requiring water systems that are already applying CCT that exceed the lead action level to
evaiuate and re-optimize CCT,

Incorporating a Health-Based Benchmark to Strengthen Protection

Although the current LCR js 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 9Cth 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 requirements (a,g., CCT, public education and
LSLR) to reduce iead exposures, a health-based benchmark for lead 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 blood
lead level to greater than five micrograms per deciliter based on consumption of infant formula made
with water. According to the NDWAC recommendations, water systems would be required 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 heaith implications for vuinerable 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
lifestages such as formula-fed infants and children under age 6. EPA expects to conduct an expert peer
review panei to identify approaches to derive a health based value for lead in drinking water. Following
this public peer review 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 level” 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 level, and
potential requirements related to schools or other priority locations.

Considering the Potential Role of Point of Use Filters

One of the insights that has emerged from work in response to the crisis in Fltnt 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 labs for iead reduction. Recently, EPA
collected sampies from these filters instailed on taps in Flint, Michigan, and verified that these fiiters 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 reguirements to be owned, controlled, and maintained by the water utility.
While filters are not an appropriate substitute for CCT, LSLR, or other actions to properly manage and
reduce lead levels at the system level, EPA is considering role for filters in addressing risks from iead and
copper at the household level. Potential roles include requiring point of use filters where there has
been a disturbance of a LSL or where tap sampling indicates an exceedance of a health-based

benchmark or action level.

Clarify and Strengthen Sampling Requirements

The goal of the LCR sampling requirements — including site selection criteria and tap sampling
procedures — is to cost effectively assess the effectiveness of a water system’s CCT and to trigger
additional actions to reduce exposure when necessary. The target focations in the LCR are focused on
the homes that are likely to 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 criteria and the sampling protocol are chalienging and
provide opportunity for error, particularly given that samples are collected hy 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 ta implement their sampling procedures
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to avoid exceeding the action jevel, even in circumstances where corrosion contro! has not been
optimized,

On February 29, 2016, EPA issued a memorandum encouraging states and drinking water utilities to
implement protective LCR sampling procedures, based on lessons learned in Flint, 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 faucet aerators are not
removed prior to conducting tap sampling under the LCR, and encouraging the use of wide mouth
bottles for collection of tap samgples 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 to ensure
consistency with EPA regulations and guidance. The letter requested that primacy agencies work
coliaboratively 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 their 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 guidance on LCR sampling protocols and optimization corrosion control procedures, the majority of
the primacy agencies confirmed that they use relevant guidance and protocols for sampling and
corrosion 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-initiated sampling program based on a more robust
and targeted public education be substituted for the current LCR tap sampling requirements.
The results of the voluntary tap sampling program would be used for three separate purposes:

s Informing and empowering individual households to take action to reduce risk;

s 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 levels; and {2} providing information on household levels that can be compared to health-
based levels, to help guide mitigation actions at individual homes.

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

¢ The continued use of “first draw” tap samples, sequential sampling to characterize fead levels in
drinking water that has been in contact with premise piumbing and the LSL, random daytime
sampies, whether the rule should include a variety of tap sampling protocols to meet different
needs for customers and the system, and whether the rute should provide for systems 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 chailenges that
schools continue to encounter with efevated lead levels in drinking water.
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¢ ORD partnering with technology developers in industry and academia to identify available
technologies that can be used to support real-time monitoring of water guality parameters for
measuring the effectiveness of corrosion control in the distribution system.

Increased Transparency and Information Sharing

Transparency and public sharing of data and infarmation Is a cornerstone of EPA’s efforts to strengthen
the effectiveness of its rules. The drinking water crisis in Flint, Michigan, and subsequent focus on lead
issues in other communities has underscored the need for transparency 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 called on primacy agencies to work with public water systems to increase
transparency in implementation of the LCR by posting on their public websites:

+ 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 lead plumbing
in the system; and

+ |CR compliance sampling resuits collected by the system, as wel} as justifications for invalidation
of LCR samples.

The Agency also asked that states enhance efforts to ensure that residents promptly recelve 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 enhance the
implementation of the LCR and increase public transparency. States identified opportunities to promote
transparency at the state tevel by posting individual lead compliance samples, and not just the 904
percentile values on their public websites utilizing the Drinking Water Watch or similar tools. To
complement this effort, some public water systems are providing online searchable databases that
provide information on known focations 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 receive water from sites that were sampled and
resttlited in a lead ALE. While the LCR allows up to 30 days, some states are requiring notice to
consumers as quickly as 48 hours after sampling. In addition, some states require laboratories that
analyze tead compliance samples to contact the state within 24 hours of confirming that a sample
analysis has exceeded the 15 parts per billion action levei for lead. Consistent with the EPA's 2013 E-
Reporting Policy?® the agency intends to use, to the maximum extent practicable, common agency tools,
information systems, and data sets for E-Reporting far 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 recommends that EPA strengthen requirements for public access to information about LSks,
tap monitoring results and other relevant information. Enhanced requirements for sharing compliance

3 hitps:/fwww.epa.gov/compliance/policy-statement-e-reporting-epa-regulations

October 2016 14
Schedule JAM-r3
Page 14 of 18



{ead and Copper Rule Revisions White Paper

data and other information with the public can play a critical role in strengthening the protections
provided by the LCR. By providing individuals and comnunities 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 ievels or other
risks, both at the system and household level. '

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

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

s 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;

s Enhanced 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 privacy of homeowners;

s Enhanced requirements for states to publicly identify eath 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

s  Requiring systems o provide information on the number of lead tap samples collected, number
of sampies 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 results to primacy agencies 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 lead and copper risks in drinking water and how to mitigate them. The current LCR
requires public health 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 fead 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 accessible, national clearinghouse of information about lead in drinking

water to serve the needs of the public and of public water systems;

e Require information be sent to all new customers on the potential risks of lead in drinking
water;

s Revise the current CCR language to address 15Ls and update the health statements;

»  Add requirements for targeted outreach to customers with LSLs; and

»  Expand the current requirements for outreach to caregivers/heaith care providers of vulnerable

populations.

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.
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The Agency is also considering requiring water utitities 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 vuinerable populations, and revising the current
requirement for CCRs so that these reports address the status of £51s in each city.

Customers with LSLs 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 help mitigate these
risks, including:

s 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,
regardless of ALEs in the system;

* Requiring water system to provide public access for LSL inventories, which would include the
tocations of those service lines;

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

s Requiring a standard operating procedure be prepared and provided to other utilities who may
disturb LSkts 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
both lead and copper are collecied 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 action on the results of routine, 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 WQP monitoring in the distribution system, All PWSs should be
assumed to have water that is aggressive 1o 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
astablishing 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 alkalinity monitoring as well as
corrosivity to copper in establishing pH and alkalinity ranges. The criteria also should include
consideration of passivation time.

s PWSs can choose one of several approaches to demonstrate that their water is not aggressive to
copper.

o PWSs with water classified as non-aggressive to copper must continue to demonstrate that the
water is non-aggressive, PWS’s can choose to:

¢ Maintain those WQPs that demonstrate it maintains non-aggressive water, or

¢ Conduct copper sampling at vulnerable homes (houses < 2 years old with new copper
plumbing) to demonstrate that water chemistry is non-aggressive cooper lavels 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 1o include sites that are at greatest risk of
producing elevated leveis 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 demonstirate that leaching 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
paint, as well as soil, drinking water, and food. The effects of lead exposure are generally measuved by
blood lead levels. As a result of the multitude of possible exposure pathways, the contribution from
specific pathways (e.g., consumer products, diet, soil, ambient air} to blood lead concentrations can vary
widely for each individual.

Young children, infants, and fetuses are particularly vulnerable to lead because thelr behavior patterns
typically Jead to higher exposures, they absorb a greater proportion of the lead they ingest than adults,
physical and behavioral effects of lead cccur at lower exposure levels in children than in adults, and the
central nervous system of children undergoes rapid development and impacts during this period can
have lifefong effects.

EPA estimates that drinking water can make up 20 percent or more of a total exposure to lead. In some
circumstances, infants who consuime maostly 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 level of human expostire to lead. Important fluctuations in water lead levels
can be missed because of limitations inherent in sampling protocols 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 avaitable for human consumption.
(They may also be water-related if cooking is undertaken in tap water with high fead levels.}

Dust and soil particles containing iead 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 to soil contaminated
with deposited lead can occur through re-suspended particulate matter as well as hand-to-mouth
contact, which is the main pathway of chitldhood exposure to lead.

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

* Brown, Mary Jean and Margolis, Stephen, Division of Emergency and Environmentat Heaith Services, National Center for Environmentat
Health, Centers for Disease Control, “Lead in Drinking Water and Human Blood Lead Levels in the United States,” Morbidity and Mortality

Weekly Report, August 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 EPA 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 to continue to engage with stakeholders and consider
all viewpoints in revising the LCR. EPA is commiitt{ed 1o using the best available science and to conducting
robust analyses of regulatory options that have been informed by stakehelder 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

commentin 2017,
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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 Jackson:

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
levels via the 1991 Lead and Copper Rule (LCR). The LCR established an action level for drinking
water lead, above which water systems 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 1o consider, and the SAB reviewed additional studies for

their evaluation.

The SAB was asked to evaluate the current scientific data regarding the effectiveness of PLSLR
centered around five issues: associations between PLSLR and blood 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 Committee was augmented
for this evaluation (hereafter referred to as the “DWC Lead Panel” or “Panel”).

The SAB finds that the quantity and quality of the available data are inadequate to fully determine the
effectiveness of PLSLR in reducing drinking water lead concentrations. The stall 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, ete.) 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 fead 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 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 biomarkers 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 use of PLSLR as an effective or safe measure to reduce short-
term Pb exposure of those served by lead service lines. The long term (e.g., over a period of
years) relationship between PLSLRs and childhood BLLs cannot be determined from this
publication. :

The SAB evaluated several studies of tap water lead levels both before and after PLSLR. The
weight of evidence indicates that PLSLR often causes tap water lead levels to increase
significantly for a period 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,
unlike PLSLR. Both full LSL.R and PLSLR generaily result in elevated lead levels for a
variable period of time after 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 (e.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 cutting methods. Line tlushing
appears to provide some benefit, but the time to realize the benefit (flushing 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 premature.

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 persist for at least several months and is very difficult to quantify
with currently available data, Insertion of a lead-free dielectric eliminates galvanic corrosion
at the new pipe junction by breaking the electrical circuit between 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 magnitude of
the reductions because the contribution of galvanic corrosion and depositional corrosion to
drinking water lead levels has not been quantified.

In surnmary, 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.

Stncerely,
/Signed/ /Signed/
Dr, Deborah L. Swackhamer Dr. Jeffrey K. Griffiths
Chair Chair
EPA Science Advisory Board SAB Drinking Water Committee

Enclosures
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NOTICE

This report has been written as part of the activities of the EPA Science Advisory Board, 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 does mention of trade names or commercial products constitute a
recommendation for use. Repoits of the EPA Science Advisory Board are posted on the EPA Web site

at; http:/fwww.epa.eovisab,
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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 cwirent scientific
data to determine the effectiveness of partial lead 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 impact of galvanic corrosion. The SAB DWC Lead Panel held a public
meeting on March 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 Chartered 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 smali 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 menths, 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 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
following PLSLR, sometimes at levels below and sometimes at levels similar to those observed prior to

PLSLR.

Issue 1 - Associations Between PLSLR and Blood Lead Levels in Children

The current scientiftc 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 biomarkers 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 et al. (2011) preciude reliance on this single study as the basis for final
conclusions about the relation of BLLs with PLSLR. 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 BLLs in the subanalyses; limited BLL data for formula-fed
infants under one year of age who are at greatest risk; and limited ability to generalize the findings to
other populations, communities, and water systems. In addition, the long-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.

i
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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 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.

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 (L.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 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 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 least in the time frames of the reported studies. Both full LSLRs and PLSLRs
generally result in elevated Pb levels for a variable 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 .SLR,

Issue 4 - PLSLR techniques

Several studies were evaluated that examined the impact that PLSLR techniques 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 studies do not provide definitive information on the
impact that PLSLR techniques can have on Pb release. The studies that examined different cutting
techniques ate 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 technology 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
to 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 metrics that have been used to assess the corrosion process,
and in part because the process itself 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 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.

The available evidence strongly supports the contention that galvanic corrosion increases the corrosion
raté of the Pb pipe near the point of metal/inetal 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 thereafter.
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
PLSLR does pose a risk of increased Pb levels in tap water, and that this risk might persist for periods of
at feast 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.
‘Because the relative magnitudes of galvanic cotrosion at the pipe juncture and depositional corrosion
have not been quantified, it is not possible to 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 SAB concludes that insertion 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. 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 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 exposure 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 overall 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 water 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 water system is
required to replace only the portion of the lead service line (LSL) that it owns (a water system is also
required to offer replacement of the lead service 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 cuirent 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, hereafter referred
to as the “DWC Lead Panel” or “Panel”.

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 issues for the SARB 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, 2011 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

P4 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.  Issue 1 - Studies Examining Associations Between Elevated Blood Lead Levels and Partial
Lead Service Line Replacements (PL.SLR)

A recently published study by the Centers for Disease Control (Brown et al. 201 1) 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 study inform the available information on the
effectiveness of partial lead service line replacement in reducing drinking water exposure fo lead?

Summary and Conclusions from Brown et al, (2011)

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

Brown et al. (2011) 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 performed, 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% CI: 0.8, 1.3, p=0.67") of having 2 BLL between 5-9 pg/dL and an odds ratio of
1.4 (95% CF: 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 results 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 ofien increase after PLSLR (see Issue 2).

! p-values were not reported in Brown et al., 2011 but were calculated from the frequency data presented in the right half of
Tabie 3 using a two-sided Fisher’s exact test.

5
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Limitations and Caveats to the Interpretation of Brown et al. 2011)

There are a number 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 potential confounders, a common limitation of administrative
data. For example, it is not known how children living in homes where a PLSLR was
performed compared to those living 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
household 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 for a
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
underestimate 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 a PLSLR vs. an intact LSL. For example, it is not known whether PLSLR
may have been preferentially conducted in houscholds with the historically highest levels of
water Pb. If so, it is possible that some children at residences where PLSLRs were performed
may have sustained higher chronic Pb exposure prior to the replacement, and this in turn may
have influenced the comparison of BLLs between households with PLSLRs and households

with intact LSLs.

The study neither accounted for 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 administrative data. In the latter case, the authors
reported that BLLs were measured, on average, 10-11 months after a PLSLR, a lag 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 such 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 a household may have increased parental awareness regarding
the hazards of childhood Pb exposure, and may have motivated a higher rate of BLL
screening in children already subject to other risk factors for elevated BLLs.

There was potential for measurement error in assignment of BLLs, Although many children
had more 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 blood) or the highest available venous value
for a given child, an approach that may not fully capture a given child’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 png/dL, but only 27 had BLLs = 10 pg/dL.. In addition, due to the very
unequal distribution of subjects in the two water service line groups (PLSLR vs. intact LSL),
and the use of categorical BLL outcome logistic analysis with low ¢ 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 levels via consumption of baby formula reconstituted with

tap water.

8. Finally, given substantial local variability in water systems, the ability to generalize the
Brown et 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
et 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
valuable 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. (201 1) using expanded data resources and improved methods. For
example, even 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, fully utilizing available data (e.g., age of
housing, time between PLSLR and BLL testing, mulitiple BLL measurements) would improve a
reanalysis of the data. A subset of the data used in Brown et al. (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 (see Appendix B).

Public Health Considerations

The short-term and long-term consequences of PLSLR on BlLLs may differ. For example, children’s
BLLs may increase substantially in the first few months following a PLSLR due to short term elevations
in drinking water Pb concentration, a possibility not specifically investigated by Brown et al. (2011),
However, short-term elevations in BLLs, particularly 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 BL.Ls, the SAB used EPA’s Integrated
Exposure Uptake and Biokinetic Model (IEUBK ) (USEPA, 2009) to estimate BLLs for infants (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 inputs: first, that typically a formula-fed infant consumes approximately 500 m! of water/day
but may consume up to 1500 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 Jead (Pb) (ug/dL): 0-12 months’
Water Consumption (L/day)
0.500 1.500

water Pb Blood Pb % % above Bi?l? d % % above
(ng/dl) above 5 10 above 5 10

(ng/t) levels pg/dL pg/dL (ug/dL) ng/dL pe/dL

levels
10 1.2 0.0 0.0 33 18.7 0.9
15 1.7 1.2 0.0 4.7 44.7 5.4
20 2.3 4.7 0.1 6.0 64.8 13.7
30 33 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 P'b set to zero.

Summary and Conclusions

The task for Issue | was to assess the evidence in the available medical literature, including the study by
Brown et al. (201 1), regarding the effectiveness of PLSLR in reducing drinking water exposure to Pb.
There is well-documented 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 et 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 exposure should be possible to gauge by
examining BLL, a biological marker of Pb exposure, when other Pb exposures are held constant or are
accounted for,

The results of Brown et al, (2011) provide no evidence of an effective drinking water Pb reduction via
PLSLR in the short term (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.c. higher
BLLs) from PLSLRs. In summary, the available scientific evidence regarding BLLs and PLSLRs, albeit
limited, does not support use of PLSLR as an effective or safe measure to reduce short term Pb exposure
of those served by L.SLs. However, the long-term (e.g., over a period of years) relationship between
PLSLRs and childhood BLLs cannot be determined from Brown et al. (2011).

3.2.  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 tap sampling
conducted both before and afier the replacement (Britton et al., 1981, Gittelman et al., 1992; Muyhyvyk
et al., 2009; Sandvig et al., 2008; Swertfeger et al., 2006; USEPA 1991a; 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
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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 wafer after partial lead
service line replacements 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 months. After 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 when the tap water Pb levels are
initially close to or below the AL. In some cases, variations in tap water Pb levels 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 lower 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 downstreamn
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 mechanisms involved, so the reason
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 substantial amount of evidence that such disturbances can and do
occur and that they result in release of particulate Pb (e.g., HDR, 2009; Deshommes et al,, 2010;
McFadden et al., 2011). Some investigators speculate that galvanic corrosion (a process in which an
electrical connection between different metals can accelerate the corrosion of the less noble metal) may
occur when the new line is connected and that Pb levels decline as the new material is graduaily
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 smatler volume of water in contact
with the lead 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 system 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 I.SL 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 to significantly increase.

However, the weight of evidence is that PLSLR often causes short-term increases in tap water Pb levels
and is uniikely 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, e.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 encrustations in the customer-owned pottions of the
system, especially those capable of releasing Pb-bearing particles into the water. The following
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 reasonable to assume that potential Pb exposure
would be reduced roughly in proportion to the fraction of the LSL removed, with actual exposure
depending on use patterns and other factors. However, Pb can accumulate in interior plumbing
downstream from an LSL, especially in galvanized pipes (Sandvig et al,, 2008; HDR, 2009; and
McFadden ct al., 2011). This phenomenon, referred to as “seeding” by some investigators (e.g., Sandvig
et al., 2008), occurs when dissolved and particulate Pb are 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 particles onto surfaces, especially the very irregular and
rather 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 enough Pb to pose a 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 particulate Pb in tap water (e.g.,
McNeill and Edwards, 2004; Triantafyllidou and Edwards, 2007; HDR, 2009; Deshommes et al., 2010).
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 jg/L are
generally not expected to be found in systems with optimized corrosion control. Particulate Pb
concentrations, however, can be much greater. For example, McNeill and Edwards (2004) found 508
pg/L of particulate Pb in a first-draw sample collected by a surveyed water utility, and they found over
2,000 ug/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 influenced by “water hammer,” but the dissolved Pb
concentration was below the AL. Britton and Richards (1980) reported a Pb concentration of over 4
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
LSL, 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 initiatly stagnant for an extended period of time i the customer-owned
portion of the .S], in Pb-contaminated household piping, or in Pb-bearing fixtures. Consumers who fail
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to flush their lines before drawing a glass of water may be exposed to relatively 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 is 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 long-term reductions in exposure
anticipated following PLSLR. EPA implemented the current LSL replacement program based on the
premise that “lead is primarily of concern because of ... chronic healih 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:

3

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. Tap 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 fonger 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,
\

4. The tap water Pb levels to which consumers are actually exposed following PLSLR may be
higher than those determined using current 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 short-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 L.CR. 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 plumbing
materials encrusted with Pb-bearing deposits. As discussed in the response to Issue 3, full LSLRs are
generally more effective than PLSLRSs 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 perhaps improved mitigation
measures. Full LSLRs are currently recommended, but few home owners choose this option due to its
cost. Options for increasing participation in full LSLR programs include public education as well as
economic inducements such as subsidies, loan 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
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than required under the LCR; but most replacements are done in the normal course of utility operations
such as repairing leaks and replacing mains, sometimes in emergency situations. In most cases, such
replacements are partial because the majority of home owners choose not to replace the privately owned
portion of the line. The SAB’s consensus is that these voluntary PLSLRs pose short-term exposure risks
(and potential long-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 greatet
exposure risks if the risks are not as well managed, e.g., by notifying consumers, flushing the lines, etc.
Most voluntary replacements involve LSLs that either must be disturbed (e.g., to permit installation of a
new main) or that are disturbed before being recognized as LSLs, so disturbance of the lines and the
resulting short-term increases in tap water Pb levels are unavoidable. Thus, voluntary PLSLRs may
represent an opportunity 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 requiring certain management
practices such as line flushing. Some ufilities 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 LLCR were designed to determine Pb
only in: (1) first-draw samples of standing water (to assess the effectiveness of optimized corrosion
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 concentrations of particulate
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 heakh,

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 in a
given home or distribution system, the extent to which it will increase, ar how long the increase will

persist.

3.3. Issue3 - Studies Comparing PLSLR with Full Lead Service Line Replacements

There are a number 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). What
conclusions can be dravwn 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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The studies cited in the charge that provided direct or indirect comparisons between partial and full
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 belicved to have ‘seeded’ 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 control was identified as the most effective method, and a necessary
first step, to achieve LCR compliance. The report recognized, 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 Pb mass in household 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 Pb
levels in the first liter collected during sampling, and resulted in only minimal improvement in total
mass measured in household tap water over the entire 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 tap water Pb levels is
highly site specific. Both partial and full LSLR generaliy 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; {(c) 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 roughly 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. At that time, all five
households with a full LSLR, but only three of the five homes with a PLSLR, had Pb levels less than 5
ng/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 chloramine to free chlorine 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 Pb concentrations 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 corrosion 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 elevated and inconsistent Pb levels (frequently above the
LCR AL) for a variable period of time after replacement.
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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 levels 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

full LSLR.

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

plumbing.

+ Management of Pb consumption by residents following partial or full LSLR would benefit
from more aggressive occupant education. In the judgment of theSAB, occupant education
has been inadequate and has therefore not 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.

s 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 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 least in the time frames of the reported studies. Both full LSLRs and PLSIL.Rs
generally result in elevated Pb levels for a variable period of time afier 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. Issue 4 - Studies Examining PLSLR Techniques

Some studies have looked at other factors that can influence lead levels following a partial lead service
line replacement, such as the pipe cutting, flushing to clear the lines and pipe joining techniques (Boyd
et al., 2004; Kirmeyer et al., 2000; Sandvig et al., 2008; Wujek et al., 2004). What conclusions can be
drawn fiom these studies regarding techniques that should be followed for partial lead service line
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replacements to reduce lead 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.

LSLR is one of two “treatment 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 techniques used to
remove the LSL. However, most water utilities follow a systematic procedure that involves several other
steps when fully or partially 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 technigues, flushing, and public education were
considered in the discussion on PLSLR techniques”.

The studies supplied with the issue statement provide limited insight on 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 to 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 faucet on or off.

Boyd et al. (2006) used LSLs recovered from a water distribution system in pipe loops to examine how
the intermittent operation of faucets might affect Pb release following a PLSLR. The different loops
were operated with intermittent 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 elevated Pb releases in the
LSLs. Having the researchers provide their raw data for further analysis would be a potential means of
gathering more information that could be used to evaluate the role of pressure and flow transients in Pb

exposure within the home.

In similar tests with galvanically coupled (Pb-Cu) pipes exposed to 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
low flow rates (1.3 L/min). These results emphasize the importance of specifying the flow rate when

? Information on locating and identifying L.SLs is provided in Appendix E. Replacement and rehabilitation techniques are
also discussed in Appendix E. At present, these technigues are not thought to affect lead release from PLSLR.
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sampling for Pb concentrations in drinking water and demonstrate that an incorrect conclusion could be
drawn about the potential human exposure to lead if sampling is conducted at lower flow rates than are
commonly used when consumers 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.

Cutting Techniques

Once the L.SL 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 LSL is severed close to the curb stop or water meter. When a full LSL replacement is done,
the L.SL will be severed closer to the house.

Two studies (Sandvig et al., 2008 and Wujek, 2004) examined the methods used to cut into the existing
service line in an attempt to determine their impact on Pb release following a PLSLR. The available
techniques that were examined were 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 resulted in an increase in the mass release of Pb following PLSLR in
three of the five cases. Using a disc cutter in three PLSLRs resuited 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 Wujek 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 conld 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-releasing service lines.

In summary, given the variable circumstances, the small sample size, and the fact that the other variables

associated with PLSLR, such as flushing, were not adequately controlled, the SAB concluded that they
could not determine if any one cutting technique provided any benefit over another.

Joining Techniques

Connecting two dissimilar metals creates a potential for galvanic corrosion, an issue addressed in Issue 5.
Swertfeger et al. (2006) investigated the use of Teflon® sleeves to connect the two pipe endsin a
PLSLR. When used in combination with a union, the sieeve serves as a dielectric. Swertfeger et al.
(2006) found that Pb concentrations in first-draw samples after PLLSLR were slightly lower when the
pipes were joined by heat shrink Teflon® sleeves compared to when the pipes were directly joined. The
results for total Pb release (including water collected after the first-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

benefits.
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Flushing

In a service line replacement, the objective of flushing is to remove any materials that may have been
introduced into the new service line while the service line was open and exposed to the surrounding
environment (e.g., dirt, bacteria, etc.) or that were released from the interior pipe walls when the pipe
was disturbed (corrosion products and biofilms). Following service line replacement, the line will be
flushed at the point of connection and/or at the household faucet. Flushing at the point of connection 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 can 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 limited 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 for 3 hours per day was required before 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 still present based on sampling after a variety of flushing times.

In summaty, line 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,
1991a, 1998, 2010; and the Safe Drinking Water Act Amendments 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 addresses 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 hours. [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 utility-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 faucets that are certified to meet the plumbing “green” codes.

The guidance also includes other mitigation options to reduce lead, including the purchase of bottled
water or a point-of-use treatment device: “You may want to consider purchasing bottled water or a water
filter. Read the package to be sure the filter is approved to reduce lead or contact NSF Intemnational at
800-NSF-8010 or www.nsf.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, the consumer is responsible to see the
device is properly installed, operated, and maintained; failure to do so would likely result in higher Pb

exposure.

The SAB concludes that public education 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 levels.
In addition, public education should complement engineering practices rather than be viewed as a sole
means to solving a water quality issue.

The SAB found no information to suggest that PLSLR undertaken voluntartly 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 lacking.
Public education has the potential to 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 short-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 repairing
leaks, replacing mains, and sometimes in emergency situations.

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

o Cutting techniques: Future studies could be conducted under carefully controlled conditions to
ensure the elements 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. :

3.5, Issue 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., 2010b; DeSantis
et al., 2009; Deshommes et al., 2010; Rieber et al., 2006, Triantafyllidou et al., 2010). What conclusions
can be drawn fiom 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 levels 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.

Issue 5 focuses on galvanic corrosion, a process in which an electrical connection between different
metals can accelerate the corrosion of the Jess noble metal. In responding to this issue, the SAB
considered 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
copper/Pb interface 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 is oxidized when the copper is first deposited, and the copper/Pb electrical
connection can subsequently serve as a site of galvanic corrosion.

Several studies 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 electrical contact, the magnitude of the galvanic current
(Triantafyllidou and Edwards, 2010), and Pb release into the water (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 at 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 parameters that were measured to assess the rate
of galvanic corrosion changed substantially 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 controlled to limit the Pb corrosion rate.
However, one other study has suggested that corrosion can continue at a significant rate for at least
several months (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 that 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 after 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 after 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 what 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 phenomena could

mobilize the corrosion products.

Another source of the discrepancy is the complex interactions of the parameters that govern corrosion.
For example, corrosion metrics have been reported to depend (in part) on the degree of passivation of
the Pb pipe (Reiber and Dufresne, 2006; Boyd et al,, 2010b); the ratio of the cathode to the anode areas
(i.e., the length ratio of the copper pipe to Pb pipe) (Reiber and Dufresne, 2006; Triantafyllidou and
FEdwards, 2010); the configuration of the galvanic contact (e.g., direct connection vs wired/jumpered
connection) (Boyd et al., 2010b); and the chemistry of the water, including the concentration and
identity of passivating agents or disinfectants present (Boyd et al., 2010b), the pH of the water (Boyd et
al., 2010b), and the chloride to sulfate 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 yield different
- results from those in which the water is allowed to stagnate (Triantafyllidou and Edwards, 2010).

The direct question asked in Issue 5 was: What conclusions can be drawn from these studies regarding
the potential for elevated lead levels at the tap from galvanic corrosion? The SAB notes that galvanic
corrosion has the potential to contribute to elevated 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 thereafter. 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 comment on the inclusion of a dielectric between the lead and copper pipes
as a way fo minimize spikes in drinking water lead levels after partial lead 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 eatlier, 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 to 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 eliminate the contribution of galvanic corrosion to these spikes. Because the
relative importance of the two contributions is uncertain, the quantitative effect of inserting the dielectric
cannot be predicted; it is likely that spikes in Pb concentration would stili be seen in tap water even if a
dielectric were inserted, but the magnitude of those spikes might diminish in some cases. The general
situation is largely the same in the longer term, except that the reasons for any spikes are less clear and
predictable (e.g., they might occur because of a transient change in water 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 water,
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., electrical 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.

Snmmary

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 afier 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 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 corrasion. The SAB
concludes that insertion 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 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 clevated 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 Committee

EPA published the Lead and Copper Rule (LCR) on June 7, 1991 to control lead and copper in drinking
water at the consumers’ 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 treatient 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 required
under the I.CR when a system that has installed corrosion control treatment fails to meet the action level
for lead. Under the 2000 LCR revisions, water systems are required to replace only the portion of the
lead 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 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, listed in Attachment 2. The SAB may also consider other

relevant studies for the evaluation.

Specific Issues

Issue 1 — Studies Examining Associations Between Elevated Blood Lead Levels and 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 study inform the available information on
the effectiveness 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 evaluated partial lead service line replacement with tap sampling
conducted both before and after 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 lead service line replacements 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

Some 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 lead 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.
Issue 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 et al.,
2009; Deshommes et al., 2010; Rieber 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 levels 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 1 — 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 household plumbing materials and water service lines. EPA published the LCR on June 7,
1991 to control lead and copper in drinking water at the consumers’ taps. The LCR established a
treatment technigue 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 pug/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 line replacement is an additional action required under
the LCR when a system that has installed corrosion control 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 installing corrosion control must replace
annually at least 7 percent of the initial number of lead service lines in its distribution system. The LCR
requires that a water system replace that portion of the lead service line that it owns. When there is split
ownership, the water system typically owns to the edge of the property line. In these cases where the
system does not own the entire lead 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 to bear the cost of replacing the privately-owned portion of the line,
nor is 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 system 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 level 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 to 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
referred to as a partial lead service line replacement. (It should be noted that systems that meet the lead
action level also 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

3 When EPA promulgated the LCR in 1991, the Agency required water systems to replace the portion of the lead service line
whicl the System controlled. The Agency’s definition of control of lead service lines 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 fo set
standards for construction, maintenance, or repair of the line. This definition would have facilitated removal of full lead
service lines. The Agency was sued, and the Court remanded this definition of control back to the Agency because EPA had

A-3 Schedule JAM-r4
Page 41 of 62



LCR Minor Revisions Rule. In developing these requirements 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 owns and offer to replace the owner’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 does not agree to replace their 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 fine for analysis of lead
content within 72 hours after the completion of the partial replacement of the service line. The system
shall collect the sample and report the results to the owner and residents served by the line within three

business days of receipt of results.

not 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 fo take 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 Quality Technology Conference. Toronto, Ontario,
Canada. pp. 777 - 797.

Muylwyk, Q. et 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.

Swertfeger, 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. “Maximum Contaminant 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, “Summary: Peach Orchard Monitoring, L.ead Service Line Replacement Study.”
Prepared by Barbara Wysock. Office of Drinking Water 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 Engineering, 2009. An Analysis of the Correlation between Lead Released from Galvanized Iron
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 Wotks Research Foundation, Report 91229.

Swertfeger, J. et al., 2006. Water Quality Effects of Partial Lead Service Line Replacement. Proceedings
of the 2006 AWWA Annual 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. Jowrnal of
Environmental Engineering. 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,

Studies 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 of the 2010 AWWA Water

Quality Technology Conference. Savannah, GA.

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

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

Reiber, 8., and Dufresne, L., 2006. Effects of External Currents and Dissimilar Metal Contact on
Corrosion of Lead from Lead Service Lines. Prepared for USEPA Region IHI.

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. (2011) contains key epidemiological information for assessing the effects of
partial lead service line replacement on the blood lead of children less 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 BLLs:

1. The presented data did not adjust for potential confounders, such as alternative sources of
lead 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, etc.

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 earlier periods
would not only assess partial line 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 to people modifying their water use habits after partial line
replacement.

3. The authors are unclear about the “logistic regression” they used in the analysis. Unqualified
“logistic regression” is usually 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
categories, can be used. Multinomial logistic regression is essentially a time-saving way of
performing multiple binary logistic regression.

4, The authors do not mention diagnosing their models, leaving 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 categories
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 logit, model if category blood lead must be used. Information criteria can be used to
assess which model, logistic 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 same) 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
each 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. Capillary samples that
were included in the lowest blood lead category couid come from children with higher blood
lead, especially if they were below the detection limit. Possible dilution in capillary 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 or 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, hereafter 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 longitudinal 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 (combined 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
ng/dL, > 10 pg/dl. . Most blood 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 ug/dL. In addition, a fractional blood lead value (1.4 ng/dL) was used
as the censoring value of the lowest blood lead measurements, below the detection limit of the analytical

procedure for blood Jead,

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 their results as odds ratios, though the recommended

interpretation of coefficients 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 pg/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 serve to further reduce
unexplained variance in blood lead outcome.

Since there is little current reason to adopt the CDDC action limits for children (and pregnant women)
blood Jead, 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 tool 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 1

Tobit regression is specifically designed to analyze censored outcome data. It gives less biased
coeflicients and more efficient standard errors 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
logistic 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 muitiple measurements of blood
lead on the same subjects. Brown et al. used a selection algorithm to pick the single blood fead
measurement used in their analysis of PLSLR effect: if the blood sample was dtawn 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 blood lead available for
that subject; in the case of unknown method of blood draw, they defaulted to the capillary blood
selection criterion. 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 algorithm 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 hon-PLSLR group, the first
available blood lead measurement 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.

IfPLSLR produces an increase in water lead downstream of the replacement and that increase decreases
in time after 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 temperature 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.

Recommendation 4

Include a second-order polynomial 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 differences that not are not the focus of the research 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 controlled for during the course of the
research. A subset of subjecis 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 3

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 mode] 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 mode!

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 result 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 to 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 compared to the standard errors
calculated according to other formulations. Care should be taken to avoid multiple collinearity.

The data set 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: Summary 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 afier the PLLSLR, 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, on days 64 - 69, all samples (4 of each type) had 0.1 —0.25
mg Pb/L (perhaps for reasons unrelated to PLSLR, such as a change in
water quality or temperature). After 4 mos., all FD and RDT samples
(10 each) had <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 fong-term effects of optimized corrosion control treatment
(OCCT) implemented shortly before pre-PLSLR sample collection.

Commons, 2011 FD and “run until 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
simtilar 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
significantly 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 after 4 mos may
have been lower due to a lower water temperature. Temperatures of FD
samples collected inside the home after 6 hours stagnation should be
similar year round, but the customer-owned LSLs may have been colder.

Gittelman ¢t al., 1992 | Data from 21 LSLR sites are summarized (unclear if partial or full
LS{.Rs; presumably ED samples; sample timing not described; study
presumably 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
(same study reported | again after FLSLR at 4 sites, 3 with galvanized plumbing and 1 with
by McFadden et al., | mixed materials.

2011, who showed At site G1, Pb levels were increased in some samples | d, 2 wks and 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
all samples from 1 d on, and more than 50% lower than the pre-L.SLR.
Results were similar at site 33, but following FLSLR, Pb levels were
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elevated on day | and in the 8-wk FD sample (18 ppb).

At site G2, post-PLSLR Pb levels were elevated in the interior-plumbing
portions of all profiles (1-d and 2, 4, and 8-wk), but lower in the new Cu
line; similar results were obtained following FLSLR.

Atsite M1, Pb levels were higher 1 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, Ontario (PLSLRs, with a full LSLR completed at one
site on day 7).

Atsite 1, Pbwas > 20 ppb in all pre-LSLR samples. After PLSLR, Pb
levels 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,

Atsite 3, Pb was ~21-24 ppb in all pre-LSLR samples. 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 taken 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 45--160 ppb in the pre-LSLR samples and 60 ppb in
the pre-PLSLR compliance sample, but <45 ppb in all post-PLSLR
samples except one. Pb levels in were variable over the next year and
remained > 10 ppb in compliance samples untif the 6 mo and | yr
samples were collected.

Sandvig et al., 2008 Case studies and field 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 levels 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 exception; 3) at Madison
Water Utility, total Pb was erratic for several years after FLSLR, which
was atiributable 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 lower
levels 9 months later.

FD and profile samples (after 6 hrs stagnation) were collected in
cooperation with 4 utilities for 14 FLSLRs, 2 PL.SLRs, 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 F1.SLR. 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 1S ug lower; and, in Toronto, Pb in the FD samples
dropped from 18.8 to 16.0 after 2 months, but was stilt >10 ppb, the
provincial standard. Many sites registered high Pb for up to 3 days
following both partial and full LSLRs; but by 1 to 2 months after partial
or full LSLR, all 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 occur in standing samples in the short term (up to 3 days), and may
in some cases persist for longer periods of time, particularly if only a
portion of the lead service line is removed”; and a “rigorous flushing
regime (up fo 60 minutes) may help...”

Swertfeger et al,,
2006

Samples were collected before, one wk after, 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 h
stagnation, then after a 3-min flush and a 10-min flush, Tap flow rates
not reported. The pH of the distributed water was increased from 8.5 to
8.8 before 1-wk samples at all sites and the I-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
long term, at all sites tested. Elevated Pb levels were observed for a
week to a month at 4 of 11 PLSLR sites. After 1 mo, Pb averaged 11.5
ug/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
volume 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 tevel 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 in the LCR,
USEPA, 19913)

At 9 sites in Newport News, samples were collected at the water meter
(not the tap) before, immediately 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

Commenter

Summary of Relevant Results

Steve Reiber, March
30, 2011

In one graph (p. 7 of his presentation), Mr. Reiber presented data from
DC Water showing average post-PLSLR Pb levels in FD and run-to-
cold samples over time, c.g., within 3 days (n = 229), 4 to 7 days (n
=1035), 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 first 3 days (average = 381 ppb in FID samples) and
from days 4 to 7 (average = 81 ppb in FD samples); but the average Pb
levels in both FD and run-to-cold samples were <15 ppb for all time
periods between | wk and { mo, and <10 ppb between 1 and 2 mos.
Post-PLSLR Pb levels, on average, clearly dropped dramatically after 1
wk; however, the spread of the data (standard deviation and maximum
values) was not shown, so the magnitude and duration of ¢levated 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 galvanized section of pipe 1 d after
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PLSLR, but only slightly elevated at 2 and 4 weeks (one sample > 15
ppb in each case), and low (ali < 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 coliecting 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 after
PLSLRs) show a median Pb level of 9 ppb in FID samples; but the 90th
percentile 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 oceurred 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
period, 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.
Mr. 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 samples (82% full 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 LCR; 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
I the 90th percentile values were below the AL, no LSLRs were required.
Thomas W. Curtis, Mr. Curtis provided data summaries (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) samples after no replacement, PLSLR, and FLSLR during periods
of stable OCCT. Pb levels | — 3 yrs 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 FD and 2nd-draw samples, resp.
Table 2 summarizes data for 1st and 2nd draw samples 5 — 8 mos post-
LSLR (18 full, 7 partial). Pb levels were low (median and average
values all <2.3 pg/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 post-PLSLR sample). Collectively, these data
suggest that PLSLR, after an extended period of time, on average, does
little or no harm 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 Partial Lead Service Line
Replacement. USEPA Workshop on Lead Service Line Replacement, October 26-27, Atlanta, Ga.

C-5 Schedule JAM-r4
Page 54 of 62



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 8)
Pre-PLSLR First Draw 0.016 0.010 4
12 hours First Draw 0.061 0.055 6
3 days First Draw 0.019 0.019 2
2 weeks First Draw 0.014 0.007 4
4 months First Draw 0.007 0,004 0
Pre-PLSI.R Run until cold 0.009 0.004 1
12 hours Run until cold 0.031 0.029 4
3 days Run until cold 0.012 0.007 2
2 wecks Run until cold 0.011 0.007 3
4 months Run until cold 0.003 0.002 0
C-6 Schedule JAM-r4
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Table C-3: Observed Lead Levels After LLSLR

éﬁﬁfﬁcterization‘ of i Mean
=Service ]}__._ine’_' /L)~
First Draw (ppb lead)
Full Lead Service Line — 390 112 34 86
LCR not replaced S - S A
2006-2007 Yes | Partially Replaced Lead
Service Line - 1-3 years 104 12 3 6
after replacement
Partially Replaced Lead
Mazch 2008 — Service Line - 2 years 75 11.9 21 4.9
Specjal Stud.‘r Yes a&er replacement AAAAAA : 5 o
4
Copper” - Full LSLE - 2 35 3.52 0.7 13
years after replacement
Pull Lead Service Line 293 5.0 2 5 38
L.CR not replaced s
2009-201 03 Yes Parhally Rep}aced Lead
Service Line — 2-4 years 113 4.2 1.1 2.6
after replacement
Second Draw (pphb lead)
Full Lead Service Line — 390 14.8 3 6.8
LCR not replaced
2006-2007 ¥es | partially Replaced Lead
Service Line - 1-3 years 104 10.4 3 7
aftey replacement
Partially Replaced Lead
Service Line - 2 years 5 16.2 2.4 55
March 2008 — | | after replacement _ -
Special Study 2
Copper? - Full LSLR 2 35 1.33 0 0.9
years after replacement ) )
Full Lead Service Line -~ 974 11.3 27 5.4
LCR notreplaced | 7 S i}
2009-2010% Yes | Partially Replaced Lead
Service Line — 2-4 years 105 3.6 1.0 18
after replacement
Note —

I “Stable OCCT" reflects compliance with LCR OCCT water quality paramneters requirements and
maintaining lead and copper levels below the respective action levels.

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

3 These are 1% and 224 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 _ ]
Partial 7 0.9 0.5 16 2.2
Source — DC Water
C-8
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APPENDIX D - Sampling Methods for Lead in Tap Water

This appendix identifies methods for collecting samples for the determination of Pb in tap water,
summarizes theit purposes, and describes 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 consumers 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 include:

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
kitchen 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 water
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 studies, some of
which are cited in Table C-1. This is especially troe in samples collected in homes having
full or partial LSLs, or in homes having interior plumbing materials heavily encrusted with
Pb-bearing deposits (HDR, 2006; McFadden et al., 2011). In such cases, both dissolved and
particulate 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
homeowner’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 three sampling options are problematic in
that the Pb levels measured may be considerably lower than those {o which the consumer is
actually exposed when drinking water left standing in the L.SL.. Water collected using the
first sampling option 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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3)

4)

5)

sample drawn directly from the LSL wili 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 {lushing 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 to room
temperature, may result in collection of a sample from a random location.

Profile sampling — used to examine the Pb concentration profile in household plumbing. A
series of samples is collected, typically after the water has been left standing for at least 6
hours, with the last 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, to minimize mixing
and so the volume of each sample can be carefully measured; but Pb levels are known to vary
with flow rate (e.g., Britton and Richards, 1990; HDR, 2009; Deshommes et al, 2010;
McFadden et al, 201 1). Using a low flow rate minimizes erosion and resuspension of
particulate 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 monitoring costs.

Randoem 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 concentrations of total, dissolved, and
particulate Pb are expected 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 results.
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; or, if the samples are
collected without flushing and the consumer normally flushes the tap first, the results may be

biased high.

Others protocols - used by researchers for specific purposes. Examples include high
velocity, particle stimulation, and water hammer simulation sampling protocols designed to
stimulate release of particulate lead (e.g., HDR, 2009; Deshommes et 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 conditions reasonably well.

The sampling protocols currently specified in the LCR have significant limitations, as do other protocols.
The SARB 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 useful for
estimating the tap-water Pb levels to which humans are exposed when in fact they may result in
significant underestimation or overestimation of actual exposure. Exposure assessments are complicated
not only by the limitations of sampling methods but also by the fact that, in a given home, little or no
information is typically available regarding consumer 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, etc.
The limitations of current sampling protocols and their usefulness in producing data suitable for
exposure assessments should be carefuily considered in future revisions to the LCR, in evaluating the
resuits 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
matetial 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/confirm the composition of the service line material,
then replace or rehabilitate the line. The SAB finds that these techniques 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 [.Sl.s

LSLs cannot be replaced until they are located and identified. Work by Deb et al, (1995) provided a
summary that describes the techniques available for locating and identifying LSLs. Although some
techniques used for locating service lines are minimally invasive (some of the direct methods used to
identify the service line material require physical access and direct 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 indirect LSL locating techniques do
not contribute to lead release following PLSLR.

Replacement and Rehabilitation Techniques

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 LS1, by pipe bursting or pipe pulling
{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 burst, 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 a hole bored (moling) along the same route following parallel to

the existing line.

Unlike the replacement techniques previously mentioned, LSL rehabilitation 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
the 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 technigues that could be
used for a PL.SLR, 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 release.

Generally, the SAB finds that, unless the PLSLR technique involves direct physical contact with the
service line, it is reasonable to assume that the act of replacing the service line will have minimal impact
on lead release 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
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LOUISIANA ENVIRONMENT AND FLOOD CONTROL

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

Updated on July 12, 2017 al 9:38 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.com,
NOLA.com | The Times-Picayune
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New Ozleans road work could raise lead levels in your water, officials war.,. Page 2 of 7

New Orleans has nearly $1.8 biilion 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 city's aging infrastructure in desperate need of
repair -- undiscovered lead water service lines.

The New Orleans Sewerage and Water Board and Mayor Mitch Landrieu's office are
notifying residents citywide 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
earnest in Lakeview and ramps up citywide headed into fall, affects a number of
neighborhoods including New Orleans East, Gentilly, the Lower Ninth Ward and the

Audubon area Uptown.

Lakeview road repairs {o begin early next month

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

Cedric Grant, executive director of the Sewerage & Water Board, said the possibility of
finding old lead service pipes exists any time there is road work in New Orleans. A ban on
lead pipes was not written into building code until the late 1980s, and it is impossible fo
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 opportunity to lift the hood of the city's water system and make
widespread improvements. His agency continues io test water to ensure i 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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"We're trying to determine what the extent of this is citywide. We're focused with this
capital 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 Orieans water?

Cities 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

untit 1986,

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

Lead concerns were rekindled in 2014 when more than 100,000 residents in Flint, Mich.
were exposead to high-levels of lead in the drinking water. The city of Flint had switched its
water source and failed to sufficiently treat the water, causing lead to begin ieeching from

the old pipes into the drinking supply.

Here in New Orleans, where much of the housing stock 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 getting into water. The agency
also tests for lead in daily quality control tests completed in its labs and publishes an

annual water quality report.
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"We ensure that the water coming out of the plani and into the distribution and main pipe
system is lead free," Grant said. "We treat 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 paris 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 2ppb.)

Still, some researchers worry the EPA requirements are too lax.

Research released in April 2016 by Adrienne Katner, an assistant professor of
environmental and occupational health at Louisiana State University's Health Sciences
Center, showed as much as 9 percent of 1,005 homes randomly 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 water should be
acceptable, but under EPA rules "up to 10 percent of the sites are aliowed to have any
level 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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Despite treatment, lead contamination is still a possibility in New Orleans. 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 lines are the ones that remain the biggest mystery to the city. 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 property to be replaced will need to hire their own contractor to
complete the work.

Road work can enhance that risk. City 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
months after a reconnection is completed.

Sarah MclLaughlin Porteous, the director of the city's Special Projects & Strategic
Engagement Office, said the S&WRB and the city will be notifying affected property owners
and renters of the possibility of elevated lead levels before each road project begins,
through the city's RoadWork NOLA email newsletter, inserts in water bills, and during
community meetings, which will be heid 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
neighborhood is going to be touched."

How can | protect my home?

Grant encouraged all residenis concerned about lead in their water to {ake 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 coflection botiles with samples of tap water. The samples are sent to the Louisiana
Department of Health and Hospitals for testing, which must return results 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 5 minutes before using or
drinking tap water. The S&WB recommends flushing faucets before using the water for
at least a month after road work in the area.

+ Use cold tap water for eating and drinking. Hot water is more likely to contain higher
levels of lead. Run water until it is as cold as it 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 testing, inspection and
certification organization. Most NSF-approved filters must be installed directly into the
plumbing or in a refrigerator water filtration system, though select manual pour-through
pitcher filters are avaitable. Click 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

(1}
Manage My Account

{https://myaccount.denverwater.org)

Pay My Bill (/pay-my-bill)

Customer Care:

303-893-2444 te1.303 893-2424)

Lead Service Lines

Our 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 replace that line
with capper 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 [
lines. '

RENEW DENVER™
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Under the program, which is serving as a trial for a potential wider-scale programin
the future, DURA issues loans 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
g distributor. Contact DURA at 303-534-3872@ to learn more.
i

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 (te1:303-893-2444)
Emergencies
303-628-6801 (tel:303-628-6801)
About Us {(/about-us)
Careers {/careers)
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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)
Investor/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?

Signup to receive Denver Water's TAP weekly headlines

Email address

Subscribe

© 2017 Denver Water, All rights reserved. Privacy Policy {/privacy-policy)
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J
£ Madison
{11 i Water Utility

{fwater)

City of Madison (/) / Water Utility {/water) / Water Quality (/water/water-quality) /
Water Quality Testing (/waterfwater-quality/water-quality-testing) /

Lead & Copper in Water (fwater/water-quality/water-quality-testing/lead-copper-in-water)

Share 7

Lead & Copper In Water

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

Replacing Lead Services

Madison was the first major city in the country to launch a full Lead Service Replacement Program
(http:/fwww.cityofmadison.com/water/blog/epa-seeks-details-of-madisons-lead-service-
replacement-program). Since 2001, Madison Water Utility 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 service,
you may be eligible fo receive a rebate covering half the cost of replacement up to $1,500. Calt our
general administrative number at (608) 266-4651{g) for more information, or email

water@madisonwater.org {2 (hilp://madisonwater.org/).

Lead can also be found in interior pipes and some piumbing fixtures. If 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 valid resuit. {Note: A single test for lead level in drinking water may not be

representative of the ievel at all times or of the average level over time.)
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You can contact the one of the following certified laboratories to get iead sampling procedure
information:

+ State Lab of Hygiene, 2601 Agriculture Drive, Madison, WI 53707, Cali (608) 224-6202¢

« Pubiic Health-Madison & Dane County, 210 Martin Luther King, Jr. Blvd., Madison, Wi 63708,
call (608) 266-4821@

Find out more about how to identify lead water pipes and steps you can take to make your
water safer, (hitp://www.cityofmadison.com/water/water-quality/lead-service-replacement-
program/iead-in-water-what-you-should-know)

Lead & 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 wilf require monitoring for lead and copper at 50 instead of 1060 homes. The next round of

sampling will take place in 2017.

« 2014 Monitoring Resuits poF 1D {/sites/defaultffiles/city-of-madison/water/documenis/CuPb%
20Monitoring%202014.pdf)

« 2011 Monitoring Resulté pPoF 3 (/sites/defauitffiles/city-of-
madisonfwater/documents/201 1Monitoring. FullY earResuits. pdf}

» 2011 Summary pPoF B {/sites/defaultfiles/city-of-
madison/water/documents/2011Monitoring. FullYearSummary. pdf)

The report, Lead and Copper Rule Compliance Sampling porF 1D {{sites/default/files/city-of-
madison/water/documents/2010LCRSamplingACfinal. pdf), chronicles the utility's efforts to better
understand and control iead leaching from pipes, solder, and plumbing fixtures that contain lead-
based alloys. it also highlights the importance of uni-directional flushing to reduce manganese
scales that can adsorb and concentrate lead in water mains. The report details the lead and copper
monitoring plans for 2010 and 2011.

Water Quality (/water/water-quality) =~~~ .

Water Quality at My Address (http://www cityofmadison.com/water/waterquality/mywsiis.cfm)
Annual Drinking Water Quality Report (fwa.t.er-:.’-v»;r;tér—qualityiannual-drinking—water-qua}its;-réport)
Water Main Flushing Program (Iwatérlwa;fé;-qualitylwater-maéH-flushing-program)

Wafer Quality Testing (lwaterlwate-r;quaIitylwater—quality—rtesting)r |

Private Wells (Iwaierlwater-qua!itylp;an;f;-Qvélfs) | Sections &
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City of Philadelphia ! Mayor's Office ] City Councit I Courls g CHstric Atterney ! Shenff

tdeis s
M Topies  Businesses Residents Visitors Government
Water ility Sustainability i Education & Outreach

Phila > Water > MWater iltility > Drinking Water > Lead > Programs for Lead Line Replacement

| Lead

Overview

Checking Your Home for Lead

i
What Can { Do If I Have Lead i
:
i

| Pipes?

» Programs for 1ead Line
Replacement

H
Lead Testing in Philadelphia g

! LeadFAQ

r Meeting Lead Standards

{ Philadelphia’s water quality continues
¢ to meet all State and Federal
standards, Philadelphia Water
successtully passed the maost recent
round of water quality testing far
fead at customenrs’ taps. Learn more
and see the results of those tesks §
: here. i

rograms for Lead Line Replacement

¢ -
| There are programs for customers who wish to remove lead service
! iines, inciuding a zero-interest loan and free replacement during water
E matn replacemant.

Replacing a Lead Service Iine

To address concaras about household lead service lines, the Philadelphia Water
Depastment offers several new programs to assist customers,

Homeowner Emergency Loan Program (HELP}

The Phitadeiphia Water Departrment offers a zero-interest loan for tustomers
Interested in replacing a fead service line, See cur fact sheet for more information
aboyt how the Homeowner Emergency Loan Program {HELP) may b2 used to
replace your lead service line,

Private Contractors

Customers can also contact any licensed and insured plumber and request an
estimate for replacing lead service lines and other sources of lead in plumbing.
Piease note that prices vary according to a number of factors, including how far
your home's water meter is from the City water main.

Frea Removal During Water Main Repiacement

The Philadeiphia Water Departmenat {(PWD) will cffer to repiace any lead service line
from the City's water main 3l the way to the customer’s meter when we are
replacing the water main on your Meck. PWD will notify residents by fetter severa!
maonths before work is scheduled 10 begin,

: Meke Retnoving Lead Pipes & Paxt of Creating a Lead-Freo Home

Finding and replacing lead plumbing shou'd be considered as a part of removing ail
lead from your home. This can be expensive, but remeving lead permanentiy is the
safest option. The Philadelphia Water Department is committed to hetping
customers remove [ead pipes.

According to the Philadelphia Dept. of Public Health, identifying and addressing the
most common sources of lead, incuding old paint, dust ard dirt containing lead will
have the biggest impact for homeownaers interested In reducing the sk of lead
exposUre.

Cases of efevated biood lead levels related to water have not been identified by the
Philadelphia Dept. of Public Health.

Water Topics People We Serve Government
Water Utility Arts & Culture Businesses Mayor's Office
Sustatnability Education Residents City Councit
Education & Outreach Employment Visitors Courts
Yater Rate Board Environment District Attorney
About Us Heaith Sheriff

Housing

Heighborhoods

Public Safety

Recreation

Fransportation & Wilities
tirban Development

@

Water Rate Board

- Customer Resources

; Water Tested?

: Daily flushing tips

Spanish transtation
Fartuguese transkation

How to check for lead pipes

Spanish transiation

Portuguesa transtation

Community Presentation on Lead
in Drinking Water

¢ Mowvember City Council
i Festimony - New Lead Bill

How Canl Get My

i Philadelphia Water will conduct free
1 lead tests for customers. I you

i balieve you have fead plombing in

* your home and wauld fike to have

. someone check your water, cafi our
| hotineat 215-685-5300(@ to

¢ schedule an appointment.

¢ Maintaining Household

. Plumbing

Contact

311

Phone Directory
tanguage Assisiance

http://www.phila.gov/water/wu/drinkingwater/lead/Pages/programs.aspx
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EDF Health

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

By Tom Neltner | Pablished: August 7, 2017

Tom Neltner, 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 1.SLs is
essential to protecting public health and responding to community concerns.

Communities across the country are taking on the challenges posed by LSLs. EDF
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 LSLs need to be eliminated.

Through our review of publicly available information, EDF identified:

» 14 communities that have publicly set a goal of eliminating I.SLs 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 likely 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.
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Set Goal of Full LSL Replacement:
Platteville, WI

+ Anu Arbor, MI .

« Cincinnati, OH « Pueblo, CO

+ Denver, CO ¢ ‘Tacoma, WA

¢ Detroit, MI »  Two Rivers, WI

+ Eau Claire, WI +  York PA

¢  Flint, MI s Quincy, MA

s Green Bay, W1 »  Waterloo, WI
Taking Steps on Replacing 1SLs:

» Boston, MA »  Marshfield, WI

s East Chicago, IN s Menasha, WI

» Fond du Lac, WI »  Milwaukee, WI

o Galesburg, IL »  Oshkosh, W1

o Grand Rapids, MI o Philadelphia, PA

s Janesville, WI » Pittsburgh, PA

+ Kewaunee, WI « Racine, WI

» Lake Mills, Wi ¢ Sheboygan, WI

o Malden, MA + Washington, DC

= Manitowoc, 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 than a partial replacement that can make matters 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 is a 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 LSL

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 (LL.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 LSI. Program background

« Implementation tools for municipalities in the LSL program
+ Additional resources on lead service lines

« Contact information

Back to Top

Private Lead Service Line (LSL) Program background

+ LSL program description
+ Concemns about lead and partial lead service line replacements
* [ead 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.
Municipalities have three years 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) to ensure each respective agency's requirements are met.
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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 > 500,000
+ $500,000 for municipalities with population < 500,000 and > 50,000
+ $300,000 for municipalities with population < 50,000

SFY 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 L.SL 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 L.SL. Received Intents to Apply (ITAs) List [PDF] (03/01/17).
* SFY 2018 Safe Drinking Water Loan Program (SDWLP) Project Priority List

(PPL) [PDF] (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.
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R The private property owner is
responsﬂ)ie for the service line from the curb stop to the home (this 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 to 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 specialist.

Back to Top

Implementation tools for municipalities in the LSL
program

Read the list of Considerations for Setting up a Private Lead Service Line (L.SL.)
Replacement Program [PDF]. This list of considerations is meant as guidance for
municipalities that are deciding how to establish their own private LSL replacement

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 only be used for the cost of replacing
private LSLs which result in the fidl replacement of the lead service line for that

property.
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 homeowners contract directly with a
plumber/contractor from a prequalified list. View the Type of Contracting [PDF] table
for contracting options and the associated requirements.
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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 list of plumbers

Under this option the municipality issues a Request for Qualifications (RFQ) 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 may 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 are the most requested option so far under the private L.SL
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;

+ Voluntary homeowner participation; and

* Mandatory homeowner participation.

Municipal contract

Under this option the municipality bids out the private LSL 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 LSI, replacement program can be used for costs associated with private
homes, K-12 schools, and licensed day care centers. It does not cover costs for
replacing private lead service lines to commercial and business properties, except in
instances where 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,

efc.

The public portion of the service line is eligible for regular SDWLP 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 contribute 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 resolution

An authorized representative resolution [PDF] is required 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
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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 I.SI,
Replacement Program [PDF]).

« Disadvantaged Business Enterprise (DBE) Solicitation (see Federal Requirements
for Private 1.SI. Replacement Projects [PDF]).

» Environmental Review (see Environmental Review Guide for the SDWILP
{PDFD.

» Use of American Iron and Steel (UAIS) (see Federal Requirements for Private
LSL Replacement Projects [PDE]).

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 LSL replacement program:

» LSL Addendum for SDWLP Financial Assistance Application [PDF].
« SDWLP Financial Assistance Application [PDF] (Form §700-262).
° Note: Only pages 1-4 are required.
+ SDWLP Environmental Review [PDF] (Form 8700-365).
o Note: Use Form 8700-365 instead of Form 8§700-367 (SDWLP Private LSL Replacement
Preliminary Environmental Review Worksheet).
» Request for Disbursement for Private LSL Financial Assistance Program [PDI]
(Form 8700-3066).

Note: 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 lines
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Sample municipal documents

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

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

» Statement 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 [PDF]

Toolkit from the Lead Service Line Replacement (LSLR) Collaborative

The LSLR Collaborative 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 Service
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 pertains 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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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 or no longer 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 SDWLP

LSL funding basics [VIDEO Length 44:25]. It includes a 15-minute presentation
followed by 30 minutes of a panel answering questions. View LSL slide show handout

[PDF].

Frequently asked questions (FAQ)

The Private LSL Replacement Program 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 informational meetings

Read the Summary of private Lead Service Line (L.SL) munjcipality meetings [PDF]
held during July of 2016. DNR presented, with participation 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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+ 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 (ILSL) replacement funding
program to.
Becky Scott
Financial assistance specialist, EL section
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608-267-7584@
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Section chief, EL section
Bureau of CFA
608-266-3915¢
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Nicole Mathews
Safe Drinking Water Loan Program (SDWLP) specialist
EL section, Bureau of CFA
608-266-0849@
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PENNSYLVANIA
PUBLIC UTILITY COMMISSION
Harrisburg, PA 17105-3265

Public Meeting held March 2, 2017

Commissioners 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 (Comrnission) is the
Recommended Decision of Administrative Law Judge (ALJ) Elizabeth H. Barnes
recommending approval of a Joint Settlement Petition (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 tariff 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 reasonable 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
Scheduie JAM-r5



drinking water at consumer taps to determine the concentration of lead in the drinking
water. The Company’s most recent results for this test exceeded the lead action level set
in the LCR. Consequently, the Pennsylvania Department of Environmental Protection
(DEP) issued a Coﬁsent 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 Company5s
Services Account (Petition) on November 28, 2016. Specifically, York Water sought
limited 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
lines. 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
service 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 Answer, which

generally supported the Petition but also expressed some reservations.

' In the Matter of: The York Water Company: Violations 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 without issuing a decision in order to expedite the approval of the settlement
on or before January 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 ALJ 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

Seitlement.

Background

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 to reduce lead levels at customer taps.” Pursuant to this
CO&A, York Water plans to expeditiously repiace the 1,660 Company-owned service

lines known to be constructed of lead.

The York Water tariff divides ownership of service lines that deliver water 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 curb stop and curb box to the

2 Consent Order and Agreement entered into on December 23, 2016,
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premises. Under the existing York Water tariff, it is the customer’s responsibility to own

and maintain 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
“[elach 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 to
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 ALJ 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 niine 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
parties agreed to, a waiver of Tariff Rule 3.4. Historically, the Commission has granted
tariff waivers in very limited circumstances.” 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 Petition through a tariff revision.

3 See Petition of Peoples Natwral Gas Co., LLC for Approval of Limited Waivers of Certain Tariff Rules Related to
Customer Service Line Replacement, Docket Nos. P-2013-2346161, ef al. 2013 Pa. PUC LEXIS 543, at 95-97
(Order Entered May 23, 2013); Pefition of Columbia Gas of Pennsylvania, Inc. for Limited Waivers of Certain Tariff
Rules Related to 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
operating rules imposed by the Commission that each public utility 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 ufility must file
a copy of its tariff with the Commission setting forth its rates, services, rules, regulations and practices so that the
public may inspect its contents. 66 Pa. C.S. 1302; 52 Pa.Code 53.25. The Commission has no authority to allow a
public utitity to deviate from its tariff even where the Commission concludes it is in the public interest. Philadelphia
Suburban Water Co. v. Pa PUC, 808 A.2d 1044 (2002); Public utility tariffs must be applied consistent with their
language. Public utility tariffs have the force and effect of law and are binding on the public utility and its
customers. Pennsyivania 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
constrﬁcﬁon to ameliorate a problem of the utmost importance to its customers. Further,
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
line replacements can result in a delay of Company-owned replacements, unnecessarily
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, particularly to those who
might find the total 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 line during the partial replacement.’

Accordingly, in order to delay this matter no longer, 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 waiver
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 parties, so there
is no prejudice in treating the Joint Petition as a petition for approvat to file a tariff suppiement.
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date of the tariff supplement required by this Order. The Commission has, in narrow
circumstances, issued such time-limited waivers, and doing so here is necessary to allow
Yotk Water to begin work replacing customer-owned lead service lines immediately in

the context of a DEP-issued consent order,” THEREFORE,

IT IS ORDERED:

1. 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 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 is required to file a tariff supplement

consistent with the Joint Petition for Settiement and the Commission's final Order in this

7 Joint Application of West Penn Power Company and Airco Carbon Division, BOC Group, Inc., for Temporary
Waiver of Maximum Electrical Demand Provisions of Utility Tariff for Temporary Provision of Elecivic Service to
Airco Carbon Division, BOC Group, Inc.'s St. Marys, Pennsylvania Facility, Docket No. A-111250F009, 1987 Pa.
PUC LEXIS 319; 63 Pa. PUC 557 (Order Entered April 16, 1987).
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matter within seven (7) days of entry 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 Setilement and the Commission's final Order.

6. That The York Water Company be permitted to book costs 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 annual 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 Joint 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 opportunities 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 annual
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line replacement report provided to the Joint Petitioners and Commission. If no funding

is available, The York Water Company shall include any evidence of attempts to obtain

said funding,

11.  That The York Water Company shall undertake appropriate customer
outreach efforts to 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 fead service line, then The York Water Company
shall proceed with replacement as described in the Joint Petition for Settlement. The
York Water Company shall report on its outtreach 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

Index
Scheduie JAM-r5






MoPSC S50002.1_Aftachment 1
Case No. WU-2017-0286 - AAO Lead Line Replacement
Page 1 of 1

[MAWC southwest MO locations |

Lahor
l.abor Overhead 273.52
Materials & Supplies 239.71
90395253 . ... 117875
Labor 657.25
L.abor Overhead 277.24
Materials & Supplies 244.26
80396710 o 4,12362
Labor 635.80
Labor Overhead 272.74
Materials & Supplies 215.08
L.abor 640.64
Labor Overhead 291.48
Materials & Supplies 228.45
Labor : 630.98
Labor Overhead 270.27
Materials & Supplies 133.42
..20409034 . 84913
{.abor 449.35
Labor Overhead 213.64
Malerials & Supplies 186.24
90410339 I 1,201,16_
Labor 578.38
Labor Overhead 266.98
Materials & Supplies 365.80
_soMR M 101630
Labor 630.96
Labor Overhead 261.16
Materials & Supplies 124.18
Labor 473.22
Labor Overhead 178.14
Materials & Supplies 218.48
eoa2M7 o 79660
Labor 374.64
Labor Overhead 181.89
Materials & Supplies 240.07
..80425050 o 1,48348
Labor 630.96
Labor Overhead 265.33
Materials & Supplies 257.16
Labor 630.96
Labor Overhead 262,65
Materials & Supplies 162.77
...80428617 ... 98845
Labor ' 420.64
tabor Qverhead 163.52
Materials & Supplies e
Grand Total
Indirect costs at 9.30% 1,262.11
fotal= 14,833.20

MAWC southwest operations
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MoPSC 80002_Attachment 2
Case No. WU-2017-0296
Page 1of 3

5 Statement 1030
PO# 5000074747

May 2017
fissouri American Water Company

P.O. Box 5605
Cherry Hill, NJ 08034

Vendor § 120765
trtngie!ws@amwater. »

. Address and Description of Work Amount
2627 Delaware - 374 ¥ Short Slde Complete Replacament Service S 4,440.00
2834 Donjphan - 3/4" Lon Side Complete Replacement Service S 4,307.05
1218 North 26th Street- 3/4" Long Side Complete Replacement Service $ 5,102.6%
914 Main - 3/4" Long Side Complete Replacement Service $ 3,_5"18.00
724 North 4th Street - 3/4" Long Side Replacement Service $ 2,650.00
722 iMount Mora - 3/4" Long Side Complete Replatement Service $ 6,860.00
427 North 21st Street - 3/4" Long Side Complete Replacement Service 5 5,158.25

Paving: $1500.00
Material: $3963.23
Lobor: $2667276 e
. \..onnderground.cm Subtotal 32135,99
Thank you for your business! Tax 0.00

Fotal Due | $32,135.99

MAWC southwest operations
Schedule JAM-16



- tammy.gleaves@amwater.com
" Address and Description of Work

MoPSC 80002_Attachiment 2
Case No. WU-2017-0286
Page 2 of 3

Statement 1024
PO# 5000074747

Aprit 2017
fissourf American Water Company
P.O. Box 5605
Cherry Hill, NJ 08034

Vendor #f 120765

Amount

3215 Penn - Replace 5/8" Setter, Réplace 21" Meter Tile, 1ing and lid $ 1,950.00
1002 North 4th Street - Replace 5/8" Setter, Replace Meter tile, ring and lid $ 1,950.00
2722 South 19th Street - Complete Replacement Service S 4,259.99
2226 Seneca - Complete Replacement Service $ 4,956.18

Material: $1429.79

Labor: $11186.38

Paving: $500.00

wwwemeanunderground.com
Thank you for your businessi

Subtotal | 13116.17
Tax 3.00
Total Due | $13,116.17

MAWC southwest operations
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Total Cost

Contract Side

MoPSC S0002_Attachment 2
Case No. WU-2017-0296
Page 30f 3

{703

Customer Side

Address
2627 Delaware Street S 4,440.00 [ 1,900.00 }.5 . 2,540.00
2834 Doniphan Street 5 4,307.05 [ $ 2,450.00 | § 1,857.05
1218 North 26th Street 5 5,102.69 | 3 2,450.00 | $ 2,652.69
914 Main Street $ 3,618.00 | 8 24500016 1,168,00°
722 Mount Mora 5 6,860.00 ‘S 2,450.00 [ § 4,410.00
427 North 21st Street $ 5,158.25 | $ 2,450.00 | § 2,708.25
2722 South 19th Strest $ 4,259.99 | $ 2,100.00 | & 2,15_9.99__:
2226 Seneca Sireet 5 495618 | & 2,100.00 | 3 2,856,18

MAWC southwest operations

Schedule JAM-16



MoPSC 80002_Attachment 3
Case No. WU-2017-0296
Page1of3

PURCHASE ORDER
BILL TO: P.O. Number: 5000077193
Missouri American Water Date: 05/31/2017
P.Q. Box 58056

Cherry Hill, NJ 08034
866.777.8426 (opt 3,2,1)

VENDOR #: 101065 REQUESTOR: Jacobi Robin
STOCKMAN CONSTRUCTION CORP 573-473-7840
2021 idlewood Rd Robin.Jacobi@amwater.com
Jeffarson City, MO 65109-2163
SHIP-TQ: Jefferson City Dist
221 Brooks St
Jefferson City, MO 65109-1310
TERMS: Tetms of payment: Nat 45 Days
ltem  Part No,  Descriplion Vendor Mat. No.  Quantily  Unit Unit Price Hem Tolai
00010 526 E Capitol Ave 1 1AU 5 2,545.10 $ 2,545.10

REQUESTED DELIVERY DATE;05/31/2017

DELIVERY QUANTITY: 1 Activaunit
B Total net value excluding tax USD 7/ $2545.10

SPECUAL HSTRUCTIONS:
1. CONTAGT THE AMERICAN YATER REQUESTOR IF DEUVERY Wil L KOT BE CORPLETED 8Y THE REQUESTED DELIVERY DATE

2. AN ORDER ACKNOW, EDGERENT 5 TO BE SENT 10 THE REQUESTOR LISTED ABQVE
3. INVOICE(S) MUST SHOW {P.0. RUMBER) AKD BE SUBMITTED IN ACCORDANCE YATH THE VENDORS AGREEMENT
4. SHOW P.O, NUMBER AKD APPLICABLE ITEM HUMBER(S) ON PACKAGES, INYOICES, PACKING LISTS, BILLS OF LADYNG AND ORDER ACKNOYLEDGEMENTS

THIS PURCHASE IS AUTHORIZED SUBJECT TO THE TERYS AND CONDITIONS OF OUR AGREEMENT, (AGRERMENT NUMBER ) AND ANY APPLICABLE STATEMENT(S) OF WORK.

MAWC southwest operations
Schedule JAM-16



MoPSC S0002_Alachmeni 3
Case No. WU-2017-0248

Page 2 of 3
M&M Trenching & Excavating IHVOICG
P.O. Box 156
Date nvoica #
MO 65265
342072017 9608
Po H 5CCo0L Y 53y
Bill To Job Address
Missolri American Watec v Ay ~Ny g
506 S. Western i?fxl':ov;';g =1 ’5 } 24
Mexice, MO 63263 '
Jodi.Johnson{@amwater.com
Data Compfeted Leak Report No.
36007 8634 /8¢ 3¢
DCascription Qty Rate Standard Pricing Amound
Replace fead service line
Replace Long 3/4" service line } 1084,00 .60
Replace Single 3/4™ meter setting ! 362,00 0.00
Hrs. Backhoe & 68.50 41100
His., Service Truck & 25.00 150.00
Genevator v/ Tools andfor Lights 6 35.00 210.00
Hrs. Labor iz 35.00 420.00
Supervisoy 6 40.00 240,00
Horizonta] Boering 30 5.00 250,00
1,681.00
Py, of 3/4" copper pipe 4 7.90 3L.60T
Ft of teacer wire 30 0.2% 3 « 12,50T
- i H
3/4 Corp tut w/ gasket 1 10.55 buc/%d:o o 3 ?/ 10.55T
344" Stiffaer 3 2.50 Hew'sl : 1.50T
PR5ta4) 62.15
Retum 1o level, seed, & straw | 85.00 85.061)
Labor Rate 0.00 1765.00 ~ 2.L 0.00
Paris Rate 0.00 6215 O 0.00
Sales Tax 8.60% 534
L. T S e e YT
WES | RIT- Ok T-F 0o Wl SR
C'?}L,." B30 sy G

$1,333.49

MAWC southwest operations
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[T P, TN

Mé&M Trenching & Excavating

P.O. Box 156
MO 65265

Bill To
Missouri Amesican Water
366 S. Westem
Mexico, MO 65265

Descrption
Replace lead service

Replace Short 3/4° Service
Replace Single 3/6" meter setting
Hrs. Scrvice Tnick

Hrs, Backhoe

Generator v/ Tools andfor Lights
Hrs. Labor

Supervisor

Ft. of 3/4" copper gipe

Return to level, seed, & straw
Labor Rate

Parts Rate

Sales Tax

wWBS'. RIT- ol 1 7-P-con|
A SBIE00C

P6 # Sooa N 534

Job Address

1602 Emmons
Mexico, MO

MoPSC S0002_Atftachment 3
Case No. Wi-2017-0296

Page 3 of 3
invoice
Date Invoice #
372002017 9605

S

V1IN

Jodi.Johnson@amwater.com

Date Complated
311642017

Oty Rate

25.00
68.50
35.00
35.00
40.00

B R

i 1.90

1 §3.00
.00
.00

8.60%

Leak Report No,
3659/86 32
Standard Pricing Amount
477.00 0.00
562.00 0.00
100,00
27400
140.00
280,00
169.00
954.00
Doc. b $Caxsa 124t/ 7.90T
(oot 3 7,90
i e §3.00
1039.00 ~ #O 0.00
7290 MO 0.00
0.68
Troe e ScodiTany/

PSS LI

/—\\\L b\’ 9\..9 ‘xkj
Y

[}

$E.04758

MAWC southwest operations
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MoPSC S0002_Attachment 4
Case No, WU-2017-0206
Page 1 of 7

0. 4. AUGHLIN
PLUMBING COMPANY

involce

INVOICENO. - 3172188

——

306 Saint Louis Avenue
VALLEY PARK, MISBOURI| 83088

£636-225-0852 314-961-7327
BILL TO: JoB:
Missouri American Water Co MAWC - Walinca Terrace
PO Box 5605 PO#: 5000073404
Cherry Hill, N1 08034 Clayton, MO 63105

[{ ACOMPLETE PLUNBING SERVICE ~SINCE 1951 ~ REPARS ~ HEMODELING ~ RESDENTIAL ~ COMMERCIAL ~ DESIBNEBULD ]]

- GUSTOHER " | PYURCHASE:DROER NG

MAWC 173(}2_3 net due upon receipt:

auANTITY ] o d UM

444 Carswold

thish fabor and material to replace lead water service t0 house,

1 17 Flared Angle Stop 53.56 53.56
2 1* Copper M - FIP Adapter 13,95 27.80
1 1" Copper Reducing Tee 20.47 20.47
1 1/2" Boller Draln f Hose Bibb iLi1 it
1 1" Watls Pressure Reducing

Valve / AUB - LF 181.95 181.95
2 1* Copper Fittings

{90-45-Couplings) 4,93 9,86
3 1" Copper Fittings

{St. 90 - 5t. 45) 17.08 51.24
2 Universat Slider Brackebs 7.40 14,80
i 1" Copper Reducer / Bushing 6.67 6.67

i5 1-1/2" Capper Fittings

(St. 90 - St. 45) 26,33 394.95
1 1/2" Brass Cap 3.14 3.14
i Brass Nipple 1/2x4" 16.58 156,58
1 Usage OF String Solder &

Paste 5.51 5.51
2 B-Tank (Usage) 5.5t 11.02
1 1" Flared Tee Head 89.58 89.58
1 3/4" Meter Yoke 114.81 114.81
i Fibre Meter Box 86.25 96.25
i Meter Cover or Lid 50.46 50.46

oo
g

Cy“ Visit us at our website
fﬁ gale ™ El‘“fy’ www.ojlaughlinplumbing.com
Q@

SEE REVERSE SIDE FOR LIEN CLAUSE

MAWC southwest operations
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MoPSC S0002_Altachment 4
Case No. WU-2017-0206
Page 2of7

0.J.1 AUGHLIN 0 2
S oy invoice
906 Salnt Lou;s Avente IVOICEND. 3177183

VALLEY PARK, MISSOURI 63088

636-225-0092 314-861-7327

SEE REVERSE SIDE FOR LIEM CGLAUS

BILLTO: . Jog:
Missouri American Water Co MAWC - Walinca Terrace
PG Box 5605 PO#; 5000073404
Cherry Hill, NJ 08034 Clayton, MO 63105
|| ACOMPLETE PLUIMBING SEFVICE ~ SNCE 1851 ~REPNRS ~ REHODELING ~RESOENTIAL ~ QOMMERCIAL ~ DESIGNBULD |
GUSTORER | SURCHASE ORDER ND:, : ey TR T LRKOISE T} RAGE
MAWC 173023 net due upon recaipt | * 5/25/17 2"
TGN EER
i &t Louis County Stop-Box 32.87 3287
1 1" Flared Angle Stop 53,56 53.56
220 1" Type K Soft Copper 4.35 957.00
1 Usage of Quick Plug 16.90 16,50
Total Materal and Other 2,220.19
i Permit 60.00 60.00*
1 Trench Safety and Protection 75.00 75,00%
1 Compactor Usage 45.00 45.00*
1 Concrete Saw Per Day 350,00 350.00%
i Skidsteer Per Day 350.00 350.00*
1 Mini-Excavator Per Day 330.00 350.00*
200 Bore @ $25.00 Per Foot 2540 5,000.00%
12 Plumber At $118.00 Per Hour 118.00 1,416.00%
35 Plumber 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 with Service Truck OT
@ $108.00 Per Hour 108,00 E54.00*
8 Operator At $83.0¢ Per Hour 83.00 664.00*
0.5 Qperator OF At $120.00 Per
Hour 120.00 60.00*
Total Labor 9,448,00
* means item Is non-taxable
- SALE MIOUNT - - 11,668.19
gi“ .
© lw“’ Visit us at our website
’Oj} a*‘f‘ ;§ www.ojlaughlinplumbing.com
Q jaw‘
$11,848.25

Schedute JAM-16




MoPSC S0002_Attachment 4
Case No. Wl-2017-0296
Page 3 of 7

0.4, JAUGHLIN
PLUMBING COMPANY

——— S
306 Saint Louis Avenus
VALLEY PARK, MiSSOURI 63088

nvolice

INVOICE NO. 3172180

636-225-0092 314-961-7327
BILLTO: JOB:
Missouri Ametican Water Co MAWC - Walinca Terrace
PO Box 5605 PO#: 5000073404

Cherry Hill, NJ 08034 Cayton, MO 63105

[ scowpLETEPLUNERG saeiv;cxs-swcsigét~mns~ae%mm~a&szcm~mm~maw&m ]}

_CUsTOE | PURCRAEOROERAS, ‘ R B R
MAWC 173023 net due upon receipkl  5/25/17 1
Tiish fabor and material to replace lead water service to house.
2 1" Flared Angle Stop 53.56 107.12
2 1" Copper M - FIP Adapter 13,95 27.80
2 1" Copper Reducing Tee 20.47 40.94
1 1" Watts Pressure Redudng
Valve / AUB - LF 181,95 181,95
3 1" Copper Fittings
(90-45-Couplings) 4,93 14,79
1 1" Copper Fittings
{St. 90 - St. 45) 17.08 17.08
1 1/2" Boiler Drain / Hose Bibb 11.11 11.11
10 1" Type M Hard Copper 4,42 44,20
1 3/4" Plug (Square Head) / Cap 321 3.21
1 Usage Of String Solder &
Paste 551 5.51
) 8-Tank (Usage) 551 11.02
1 1° Flared Tee Head §9.58 89,58
1 3/4" Meter Yoke 114.81 114.81
1 Fibre Meter Box 95,25 96.25
1 Meter Cover or Lid 50.46 50.46
1 St. Louls County Stop-Box 32.87 32,87
100 1" Type K Soft Copper 435 435.00
1 Usage of Quick Plug 16.50 16.90
'SALE AMOUNT. . .
‘Gpor
()yduf g Vislt us at our website
\;x;f‘k' @:?w%ﬂ www.ollaughlinplumbing.com

o J{,M'

SEE REVERSE BIDE FOR LIEN CLAUSE

MAWC southwest operations
Schedule JAM-16



MoPSC S0002_Atlachment 4
Case No. WU-2017-0296
Page 4 of 7

0.J.|AUGHLIN involce

PLUMBING COMPANY

s INVOICE NO
308 Salnt Louls Avenue & NO. 3172180
VALLEY PARK, MISSOURI 83088
636-225-0992 314-961-7327
BILL TO: JOB:
Missour American Water Co MAWC - Walinca Terrace
PO Box 5605 POs#: 5000073404
Cherry Hill, N3 08034 Clayton, MO 63105

[ A COMPLETE PLUNEIG SERVICE ~SNCE 1651 ~FEFRS . AENODELIG. REGIDETAL ~ COMMEFAL ~DESKVRULD |
' BOIGEbATE .. | PAGE

CUSTOMER-" - | "PURCHASE'ORRER D 1

_ 173023 net due upon recelpt| 572517 2
T : TR
Total Material and Other 1,300.70
; i Permit 60,00 60.00*
1 Concrete Saw Per Half Day 175,00 175.00%
1 Trench Safety and Protection 75.00 75.00%
1 Compactor Usage 45.00 45.00*
1 Skidsteer Per Day 350,00 350.00%
1 Mini-Excavator Per Day 350.00 350,00%
75 Bore @ $25,00 Per Foot 25.00 1,875.00*
i15 Piumber At $118.00 Per Hour 118.00 1,357.00*
35 Plumber 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 with Service Truck OT
@ $108.00 Per Hour 108.00 54,00*
8 Operator At $83.00 Per Hour 83.00 664,00%
0.5 Operator OT At $120.00 Per
Hour 120.00 60.00*
Tota! Labor 6,089.00
* means iter is non-taxable
_SAEANOUT: 7,389.70
@yﬂ_“' o Visit us at our wabsite
hwrl’f' it www.olaughfinplumbing.com

o

$7,538.49

SEE REVEASE SIDE FOR LIEN CLAUSE

MAWC southwest operations
Schedule JAM-16



MoPSC S0002_Attachment 4
Case No. WU-2017-0296
Page 5 of 7

o a

0.J.JAUGHLIN INVOICE

PLUMBING COMPANY
—m.__._

306 Saint Lowls Avanus
VALLEY PARK, MISSOURI 63088

INVOICENG. 3172179

636-225-0892 314-961-7327
BILL TO: JOB:
Missour! American Water Co MAWC - Wallnca Terrace
PO Box 5605 PO#: 5000073404
Cherry Hill, NJ 08034 Clayton, MO 63105

{| ACOMPLETE PLUMBING SEFVICE ~ SINGE 1851 ~ REPARIS ~REMODELING ~ RESDENTAL ~ COMVERCYL ~DESENBULD |

AL WVOICEDATE 1Y o PAGE

_eustoiier* | R i)

MAWC ' MAWC 173023

net dus upon receipt{ 5/25/17 1
R AR L et

456 Carswold

To farnish labor and material to replace Jead water service to house.

1 1" Flared Tee Head B9.58 89.58
1 3/4" 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. Louis County Stop-Box 32.87 32.87
1 1” Flared Angle Stop 53.56 53.56
& 1" Type K Soft Copper 4.35 26.10
Total Material and Other 463.63
1 Permit 60,00 - 60.00*
2 Plumber At $118.00 Per Hour 118.00 236.00%
2 Laborer with Service Truck @
$89.00 Per Hour 89.00 178.00%
Total Labor 474,00

* means item is non-taxable

Bl

. .@y‘f"‘"g;s Visit us at our website
@]‘fw*k @\u&“‘ www.ojlaughlinplumbing.com
_@yat“f‘

£975.23

SEE REVERSE SIDE FOR LIEN CLAUSE

MAWG southwest operations
Schedule JAM-r6



MoPSC S0002_Attachment 4
Case No. WU-2017-0296
Page 6 of 7

- ==

g:,i,g%‘;%?-s--m invoice

— \Vf‘-ﬂw

306 Saint Louls Avenue
VALLEY PARIK, MISSOURI 63088

INVOICE NO. 3172182

636-225-0992 314-961-7327
BILL TO; JOB:
Missouri American Water Co MAWC - Walinca Terrace
PQ Box 5605 PO#: 5000073404
Cherry Hill, NJ 08034 Clayton, MO 63105

f:][gmsramamsemeﬂmem m~mmm~umm~m@m~msswmﬂ

173023

648 Walinca
o furnish lahor pnd material to replace lead water service to house.
2 1" Hared Angle Stop 53.56 107.12
i 1" Copper M - FIP Adapter 13.95 13.85
2 1" Copper Reducer [ Bushing 6.67 13.34
2 1/2" Copper M - FIP Adapter 3.35 6,70
i 1* Copper Reducing Tee 20.47 20,47
3 1" Copper Fittings )
{950-45-Couplings) 493 14,79
1 1" Copper Fittings
(St. 90 - St 45) 17.08 |- 17.08
20 1" Type M Hard Copper 4.42 88.40
2 B-Tank (Usage) 5.51 11.02
1 Usage Of String Solder & .
Paste 551 5.51
1 1* Flared Tee Head 89.58 89.58
1 3/4" 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 3287 32.87
ico 1" Type K Soft Copper 4,35 435,00
1 Usage of Quick Plug 16,90 - 16.90
Total Materia! and Other 1,134.25
1 Permit 60.00 60.00*
| fgr?}'ﬁ-
e .@y‘,’w ob Visit us at our website
qjﬁigﬂ{" eR it www.oflaughlinplumbing.com
"

SEE REVERSE SIDE FOR LIEN CLAUSE

MAWC southwest operations
Schedule JAM-r6



MoPSC S0002_Attachment 4
Case No. WU-2017-0255
Page7of 7

0.J.{AUGHLIN I
PLUMMY [INVOICE

— itl—

306 Salnt Lotis Avenue
VALLEY PARK, MISSOURI 83048

INVOICE NO. 3172182

636-225-0992 314-961-7327
BILL TO; JoB:
Missouri American Water Co MAWC - Walinca Termace
PO Box 5605 PGO#: 5000073404
Cherry Hill, N1 08034 Clayton, MO 63105

(A COMPLETE PLUVBING SERVICE ~ SNCE 1961 ~ REPARS < FEMODE NG - RESDENIN. ~ COMVERCUL - ne.smmﬂ

" CUSTOVER-, | PURCHASEOMDERRGL, | 1o ST TR O T WoREDaE T paaE
MAWC MAWC 173023 net date tipon fecelpt | 5/25/17 2
' GESGRIPTON. NTEPRIOE.
1 Trench Safety and Protection 75.00 75.00%
i Compacior Usage 45.00 45.00%
1 Concrete Saw Per Half Day 175.00 175.00*
1.5 Minl-Excavator Per Day 350.80 525.,00*
i Skidsteer Per Day 350.00 350.00%
75 Bore @ $25.00 Per Foot 25.00 1,875.00%
11,5 Plumber Ar $118.00 Per Hour 118.00 1,357.00%
13 Plumber OT At $140.00 Per Hour 140,00 1,820.00%
B Laborer with Service Truck @
$89.00 Per Hour 89.00 712.00%
g Operator At $83.00 Per Hour 83.00 664.60*%
3 Operator OT At $120,00 Per
Hour 120,00 360.00%
Totat Labor 8,018.00
* means item is non-taxable
, T OBME ﬁMQUNT y ; 9'152'25
, :/0":;# - I T
{ i,{{d“ " Visit us at our website | 1 T .
k "@&uﬁf"w werw.ojiaughlinplumblng.com :% | 4

7 ha,ﬂ
6o

$9,244.24

SEE REVERSE SIDE FOR LIEN CEAUSE \\_.//

MAWC southwest operations
Scheduie JAM-r6



T

0.J. | AUGHLIN
FLUMBiNG COMPANY

306 Saint Louts Avenue

T LSO S

VALLEY PARK, MISSOURI 63088

638-225-0892

314-981-7327

MoPSC S0002_Attachment 5

Case No, WiI-2017-0296
Page 1 of 42

PERA""N.——!S ﬂﬂV@ | Ce

BILL TO: JoB:
Missouri American Water Co MAWC - Edgewood Dr.
PO Box 5605 PO#; 50000733598
Cherry Hill, NI 08034 Clayton, MO 63105
i Aecmnsre FLUMBING SERVCE ~SAGE 1661  REPAS ~REMOD Y0 ~ RES DENAL ~ GOLMERGAL ~ DESGIVBLAD I
CUSTONER |- PURGRASEGRORR : Qe b TS ] NVORE OATE 1 page
MAWC 173024 " et due upon receupt S/31/17 _ 1
oAy NT BBk Gl

420 Edgewoed

To furnish labor and material to replace lead water service to house.

1 1" Flared Tee Head 89,58 8a.58
1 3/4" Meter Yoke 114,81 114,81
1 Fibre Meter Box 96.25 96,25
1 Meter Cover or Lid 5046 50.46
1 St. Louis County Stop-Box 32.87 32.87
1 1" Flared Angle Stop 53.56 53,56
160 1" Type K Soft Copper 435 435.00
1 Usage of Quick Plug 16.90 16.80
i 1" Flared Angle Stop 53.56 53.56
1 1" Copper M - FIP Adapter 1395 13.95
1 1" Copper Fitings
{9G-45-Couplings) 493 | 4,93
i 1" Copper Reducing Tee 2047 2047
h14] 1" Type M Hard Copper 442 44,20
1 Usage Of Stiing Solder &
Paste 5.51 851
1 B-Tank {Usage) 551 5.51
i 3/4" Cx C Copper Cap 218 218
1 1/2" Brass Cap 3.14 3.14
1 Brass Nipple 1/2x4" 16.58 i6.58
Total Material and Other 1,059.46
oot
@yol" i Visit us at our website
@’ wit"‘ @}u&“ www.ojfaughlinplumbing.com

@J 114*’

SEE REVERSE SIDE FOR LIEN GLAUSE

MAWC southwest operations

Schedule JAM-ré6



0.J.JAUGHLIN
PLMBING G COMPANY

306 Saint Louls Avenus

VALLEY PARK, MISSOURI 63084

MoPSC S0002_Afttachment 5
Case No, WLi-2017-0286
Page 2 of 42

Invoice

INVOICENO. 3942730

J‘}m"

SEE REVEASE SIDE FOR LIEN CLAUS

$7,958.38

636-225-0992 314-961-7327
BILL TO: JOB;
itissouri American Water Co MAWC - Edgewood Dr,
PO Box 560% PO#: 5000073398
Cherry Hill, N1 08034 Clayton, MO 63105
][Ammmmsemce SNCE 1951 REPARS  REVIODELING ~ RESIDBNTIAL~ COVNERCUAL - DESENBUALD |
CUSTOMER . | PURGHASE BRDEREQ [ ' 5?5;«&\%)05931; L pAGE
MAWC 5/31/17
" QUARTHY, ;
1 Permit 60.00 60.00%
1 Trench Safety and Protection 75.00 75.00%
1 Compactor Usage 45.00 45,00%
1 1 Hour Concrete Saw Usage 45.00 45.00*
1 Durp Fee 70,00 70.00%
80 Bore @ $25.00 Per Foot 25.00 2,000.00%
i Skidsteer Per Day 350.00 350.00%
i Mini-Excavator Per Day 350.00 350,00*
i Dump Truck Per Day 350,00 350.00%
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 {aborer with Servica Truck @
$89.00 Per Hour 89.00 801.00*
1 Labarer with Service Truck OT
@ $108.00 Per Hour 108.00 108.00%
3 Operator At $83.60 Per Hour 83.00 249.00%
1 Operator OT At $120.00 Per
Hour 120.00 120.00%
Total Labor 6,813.00
* means itern is non-taxable
SALEAMOUNT 7,872.46
o
yﬂ”’ n Vislt us at our website 85.92
@j a»{’t{’ @Iz#*" www.ojlaughtinplumbing.com

MAWC southwest operations
Schedule JAM-ré



MoPSC S0002_Attachmeni 5
Case No. WU-2017-0286
Page 3 of 42

- e d

0.J.jAUG i N
e invoice

Gty

308 Baint Louis Avenus
VALLEY PARK, MISSOURI 63088

INVOICE NO. 3172231

636-225-0892 314-961-7327
BILLTO: JOB:
Missour! American Water Co MAWC - Edgewood Dr,
PO Box 5605 PO#: 5000073398
Cherry Hill, NJ 08034 Clayton, MO 63105

|| A COMPLETE PLUMBING SERVICE ~ SNCE: 1651 ~RERIRS  REMODELING ~ RESDENTIAL ~ GOVVERCIAL ~ DESIGNBULD

! TCUBTOMER. . " PUACHASE OROERND [-12: v /SERVIGE TECH: | R o Sach TERME T VO BATE
MAWC MAWC 173024 net due upon receipt | 5/31/17 1
416 Edgewood
o-fursishiaborand material to replace lead water service to house,
1 1" Flared Tee Head 89.58 89.58
1 374" Meter Yoke 1i4.81 114.81
i Fibre Meter Box 96.25 96.25
1 Meter Cover or Lid 50.46 50.46
i St. Louls County Stop-Box 32.87 32.87
i 1" Flared Angle Stop 531.56 53.56
50 1" Type K Soft Copper 4.35 217.50
i 1" Flared Angle Stop 53.56 53.56
i 1" Copper M - FIP Adapter 13.95 13.95
2 1" Copper Fittings
(90-45-Couplings) 4,93 9.86
10 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 5.51
1 B-Tank {Usage) 5.51 5.51
1 Usage of Quick Plug 16.90 16.90
‘Total Material and Cther 814.32
1 Permit 60,00 60,00
1 Trench Safety and Protection 75.00 75.00%
1 Compactor Usage 45.00 45.00*
sALE_éﬁ?QUNf i- _
Jﬂﬂ“ o Visit us at our website
a,aﬂ,‘ gt www.oflaughlinplumbing.com

( Jolw"

SEE REVERSE 8IDE FOR LIEN CLAUSE

MAWC southwest operations
Schedule JAM-6



MoPSC 80002_Atachmenm 5
Gase No. WU-2017-0296
Page 4 of 42

0. AUGHLIN
PLUMBING COMPANY
e e—

306 Saint Louis Avenue
VALLEY PARK, MISSOURI 83088

invoice

INVOICE NO. 3172231

SEE REVERSE SIDE FOR LEN CLAUSE

636-225-0892 314-961-7327
BILL TO: J0B
Missour! American Water Co MAWC - Edpewood Dr.
0 Box 5605 PO#: 5000073398
Cherry Hill, i) 08034 Clayton, MO 63105
H ACOMPLETE PLLIVBING SERVCE ~SINGE 1061~ FEFAERS.- FEHODELNG . FESOENTAL ~GOVNERCHL . DESIGNBULD ]]
cUSTOMER: " | PuRCHASE OriDERqe., | - , EF TE-}. i Page
MAWC 173024 2
LOUANTTY. - - £y HOUNTE
1 1 Hour Concrete Saw 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 $83.00 Per Hour 83.60 249.00*
0.5 Operator OT At $120.00 Per
Hour 120.00 60.00*
Totat Labor 6,664.00
* means item Is non-taxable
| BALE AMOUNT 7,478,32
Gy Vislt us at our wabsite Az T 66.04
ﬂuﬁk AL www.ojlaughlinplumbing.com ‘ : -
L .

Schedule JAM-r6



MoPSC S0002_Altachment 5
Case No, WU-2017-0206
Page 5 of 42

0.J. | AUGHLIN o
é pi‘u’ﬁaamggommnv INVOICE
306 Saint Louis Avenue INVOICE MO, 3177032

VALLEY PARK, MISSOURI 63083

636-225-0992 314-961-7327
BILLTO: Jos:
Missaurt American Water Co MAWC - Edgewood Dr,
PQ Box 5605 ] PO#: 5000073398
Cherry Hlil, NJ 08034 Clayton, MO 63105

uApoempmmssx?;m~mm‘a1~ms;asmoam—nssmw~wm~oesmww |

CUSTONER._ | . FURGHASE DROERTeDL ], 1 . SURUIGETECH . CyERlS T INODEDATE 1 RAGE
MAWC ' MAWC 173024 net due upon recelpt | 5/31/17 1
TR - . T S SR —
318 Edgewood
o furnish labior ard-riaterial 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 Flbre Meter Box 96.25 96.25
1 Meter Cover or Lid 50.46 50.46
1 S5t, Louls County Stop-Box 32.87 32.87
1 1" Flared Angle Stop 53.56 53.56
100 17 Type K Soft Copper 4.35 435.00
1 Usage of Quick Plug 16.90 16.90
1 1" Flared Angle Stop 53.56 53.56
1 1" Copper M - FIP Adapter 13.95% 13.95
1 1" Copper Fittings .
{90-45-Couplings) 4,93 493
1 1" Copper Fittings
{St. 90 - 5t. 45) 17.08 17.08
1 1* Copper Reducer / Bushing 6.67 6.67
? 1" Type M Hard Copper 4.42 B8.84
i 1/2" Plug {Square Head) 9.80 9.80
1 Usage Of Stiing Solder &
Paste 5.51 551
1 B-Tank (Usage) 551 551
Total Material ard Other 1,015.28
SALEAHOUNT
@y"m o Visit us at our website
/ﬁ' "l @&@L" www.ojlaughlinplumbing.com

SEE REVERSE SIDE FOR LIEN CLAUSE

MAWC southwest operations
Schedule JAM-r6



MoPSC 50002_Altachment 5
Casa No, WU-2017-0236
Page 6 of 42

- moa

0. {AUGHLIN
PLUMBING COMPANY

e——— M,—n-'—

306 Baint Louls Avenus
VALLEY PARK, MISSOURI 63088

Invoice

INVOICE NO. 3172232

§36-225.0892 314-861-7327
BILL TO: JOB:
Missouri American Water Co MAWC - Edgewood Dr.
PO Box 5605 PO#: 5000073398

Cherry Hill, N] 08034 Clayton, MO 62105

"Awmwm~mm~aem~mm~nssm~mm~mmu

SEE REVERSE SIDE FOR LIEN CLAUSR

olaoneq ;1] FURCHISEOROER AL T TR N R L MR
MAWC MAWC 173024 net due upon receipt | 5/31/17 2
T GUANTAY ¢ CUNFFPRIGE 7] LAMOUNT.
1 Pearmit 60.00 60.00*
i Trench Safety and Protection 75.00 75.00%
1 Compector Usage 45,00 45.00*
1 1 Hour Concrete Sow Usage 45.00 45,00*
80 Bore @ $25.00 Per Foot 2500 2,000.00™
1 Skidsteer Per Day 350.00 350.00™
1 Minl-Excavator Per Day 350.00 350.00%
15 Plumber At $118.00 Per Hour 118.00 1,776.00*
3 Plumber OT At 140,00 Per Hour 140.00 420.00*
9 Laborer with Service Truck @
$89.00 Per Hour 88.00 801.00*
i Lakorer with Service Truck OT
@ $108.00 Per Hour 108.00 108,00%
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 6,333.00
* means item is non-taxable
, | ‘SALE AMOUNT 7,348.28
o
AW
@y"“\ ey Visit us at aur wabslle
@]ﬁaﬂf‘* _@gt{éﬁﬂ www.ojtaughtinplumbing.com

$7,430.62

Schedule JAM-r6



MoPSGC 80002_Attachment 5
Case No. WU-2017-0295
Page 7 of 42

O.J.I' AUGHLIN g o
PLUMBING COMPANY INVOICE

Ry P

306 Saint Louls Avenue
VALLEY PARK, MISSOURI 63088

INVOIGENO. 3172234

636-225-0992 314-961-7327
8iLL TO: JOB:
Missouri American Water Co MAWC - Edgewood Dr.
PO Box 5605 PO#: 5000073398
Cherry Hill, M3 08034 Clayton, MO 63105

i ACOMPLETE PLLIBNG SERVICE ~ SINCE 1951~ FEPAIYS ~E/ODELING - FESDENTIAL ~ COVVERGIL ~ DESIGEULD i

" GUSTONEA |, FURCHAGE ORDEA Ro. T TR - | NVOGEDATE [ PARE
MAWC ' MAWC net due upon recelpt | 5/31/17 1
RV ‘- PR RRGE T T e
444 Edgewood
To furnish labor and matefial to replace lead water service to house.
i 1" Flared Tee Head B9.58 89.58
1 3/4" Meter Yoke 114,81 114.81
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
160 1" Type K Soft Copper 4.35 435.00
1 Usage of Quick Plug 16.90 16,90
1 1" Copper Fittings i
{90-45-Coupfings) 4.93 4.93
1 Brass Nipple 1/2x4" 16.58 16.58
1 1% Copper M - FIP Adapter 13,95 13.95
5 1" Type M Hard Copper 4.42 22.10
1 Usage Of String Solder & :
Paste 5.51 55
i B-Tank {Usage) 5.51 5.51
7 Rock Per Ton 10.65 74.55
Total Material and Other 999.69
1 Permit 60.00 60.00*
1 Trench Safety and Protection 75.00 75.00
i Compactor Usage 45.00 43.00*
b1 Dump Fee 70.60 70.00*
SALEAMOUNT
o L .
- @yottr o Visit us at our websits
1 hdﬂk" W L www.oflaughlinplumbing.com
' @ gll""

SEE REVERSE SIDE FOR LIEN CLAUSE

MAWC southwest operations
Schedule JAM-16



H

MoPSC S0002_Atiachment &
Case hNo. WU-2017-0286

Page 8 0i42

0.J.J AUGHLIN invoice

PLUMBING COMPANY
__m-_-m

306 Saint Louls Avenue
VALLEY PARK, MISSOLIRI 63088

636-225-0092 314-961-7327
BILL TO: JOB:
Missouri American Water Co MAWC - Edgewood Dr.
PO Box 5605 PO#: 5000073358
Cherry Hilf, NJ 08034 Clayton, MO 63105

lfapmﬂm'é‘éﬁéﬂé:ééwéé.iéﬁi ~ﬁwmenm~ﬂmm~mwm~msnamﬁ I

INVOICE NO. 3172234

CUSTOMER » AVIGETECH, *

. PURBHASE GROER KO,

receipt

MAWC

RG]
80 Bore @ $25.G0 Per Foot 25.60
i Mini-Excavator Per Day 350.00
1 Skidsteer Per Day 350.00
L Dump Truck Per Day 350.00
16 Plumber At $118,00 Per Hour 118.00
4 Piumber OT At $140.00 Per Hour 140,00
10 Laborer with Service Truck @

$89.00 Per Hour 89.00

2 Laborer with Service Truck OT
@ $108.00 Per Hour 108.00
3 Operator At $83.00 Per Hour 83.00

0.5 Opetator OT At $120.00 Per

Hour 120.00
Total Labor

* means item i non-taxable

2,000.00%
350.00*
350.00*
350.00*

1,888.00*%
560.00%

890.00*

216,00*
249.00*

60,00%

7,163.00

LRI Visit us at our website
RN
‘k@y uﬂnﬁ& ’ www.ojlatighlinplumbing.com

) -@ya“"’ ( >

SEE REVERSE SIDE FOR LIEN CLAUSE

$8,243.76

MAWC southwest operations
Schedule JAM-16



MoPSC S0002_Attachment 5
Case No. WU-2017-0286
Page S of 42

O.J{AUGHLIN invoice

PLUMBiNG COMFANY

306 Salnt Louls Avenue
VALLEY PARK, MISS0URI 63088

INVOICE NO. 3172235

Jnll"‘

636-225-0992 314-961-7327
BILLTO: JOB:
Missouri American Water Co MAWC - Edgewood Dr,
PO Box 5605 ] PO#: 5000073398
Cherry Hil, NJ 08034 Clayton, MO 63105
H ACOMPLETE PLUMBING SERVICE ~SINCE 165¢ ~R§mas~mmm~ﬂsmm~oo&mm~nssmaa_n"
T ?Uncru\ss OROERNO. |0 < cHUiLETECH SR T TeRMg ] WWOIGEEATE
MAWC MAWC 173024 net due upon recelpt 5/31f17 i
400 Edgewood
To furnish fabor and materig4o replace iead water service to house,
1 1" Flared Tee Head §89.58 89,58
1 374" Meter Yoke 114.81 114.81
1 Flbre Meter Box 86.25 96.25
1 Meter Cover or Lid 50.46 50.46
1 St. Louls County Stop-Box 32.87 32.87
1 1" FHared Angle Stop 53.56 53.56
100 1" Type K Soft Copper 4.35 435,00
i Usage of Quick Plug 16.90 16.80
1 1 Flared Angle Stop : 53,56 53.56
1 1" Copper M - FIP Adapter 13.95 13.95
1 1" Copper Reducing Tee 20.47 2047
1 1/2" Boiler Drain / Hose Bibb 11,11 1111
2 1" Copper Fittings
{50-45-Couplings) 4,93 9.86
1 1" Copper Fittings
{St. 90 - St. 45) 17.08 17.08
1 1" Copper Reducer / Bushing 6.67 6.67
2 1" Mkckey Hanger 092 1.84
4 Drywall Screw 0.33 1,32
15 1" Type M Hard Copper 4.42 66.30
1 Usage Of String Solder &
Paste 591 551
1 B-Tank {Usage) 551 551
SMEAMOUNT
@Jw@iﬁ Visit us at our website
f_;)" a:tk @@uﬂl‘“ www.oflaughlinplumbing.com

SEE REVERSE SIDE FOR LIEN GLAUSE

MAWC southwest operations
Schedule JAM-r6



O.J.LAUGHLIN
PLUMBING COMPANY

_m—-

3086 Salnt Lauls Avenue

MoPSC 50002 Attachment 5
GCase No. WU-2017-0286
Page 10 of 42

nvolice

INVOICE NO. 3972736

VALLEY PARK, MISSOURI 63088

: 636-225-0002 314-961-7327
BILL TO: SOB:
Missouri American Water Co MAWC - Edgewood Dr,
: PO Box 5605 PO#: 5000073388
i Cherry Hill, NJ 08034 Clayton, MO 63105
|
: If AGOVPLETE PLUMBING SERVCE ~ SINCE 1851 ~PEPAIRS ~ REVODELING ~ RESIDENTIAL ~ COMVERCIAL ~ DESGNERALD |
i R
% GUSTOMER - | PURCHASE'ORDERWO. 14" 7 ISERUCETECH. "’ G st [ D TERMS MG EVOREONTE 1 CRAGE
MAWC MAWC 173024 net due upon receipt | 5/31/17 2
Y T DEeeRON TR PReE
i 1/2" Plug {Square Head) 9.80 9,80
7 Rock Per Ton 10.65 7455
Total Material and Other 1,186.96
i Permit £0.00 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%
80 Bore @ $25.00 Per Foot 25.00 2,000.00*
1 Mini-Excavator Per Day 350,00 350.00*
1 Skidsteer Per Day 350,00 350.00%
1 Dump Truck Per Day 350.00 350.00*
16 Plumber At $118.00 Per Hour 1i8.00 1,888.00%
3 Plumber OT At $140,00 Per Hour 140.00 420.00%
10 Laborer with Service Truck @
$89.00 Per Hour 89,00 850.00*
1 Laborer with Service Truck OT
@ $108.00 Per Hour 108.00 108.00%
3 Operator At $83.00 Per Hour 83.00 249.00*
Q.5 Operator OT At $120.00 Per
Hour 120.00 60.00*
Total Labor 6,915.00
* means ltem Is non-taxable
., SALE AMOUNT 8,101.95
g"f -
¢ Jsl" " Visit us at our website | B 9626
gg}w @@M www.ojlaughlinplumbing.com -

@/j tt?

$B,19_B.22

SEE REVERSE SIDE FOR LIEN CLAU!

MAWC southwest operations
Schedule JAM-r6



O.J iixiiaill.m
PLUMBING COMPANY

e it

306 Saint Louls Avente
VALLEY PARK, MISSOURI! 63088

KMoPS3C S0002_Attachment 5§
Case No. WU-2017-0296
Page 11 of 42

Invoice

INVOICE NO. 3172255

& Jawf‘

636-225-0092 314-961-7327
BILL TO: J08B:
Missourl American Water Co MAWC - Edgewood Dr,
PO Box 5505 PO#: 5000073398
Cherry Hill, NJ 08034 Clayton, MO 63105
|| ACOMPYETE PLUMBING SERVICE ~ SNOE 1951 ~ REPAIS ~ REVIODEL NG ~ RESIDENTAL~ COMMERCIAL ~ DESIGNELID ||
CUSTOMER [ PURGHASE OHDER NO. SERVICETEGH, R : TERHS i = - MGEDME T RAGE
MAWC MAWC 1730?4 net due upon rece.pt 5/31[1? o 1
401 Edgewood
To furnish labor and.material to replace lead water service to housea.
1 1" Flared Tee Head 89.58 89.58
1 3/4° Meter Yoke 114.81 114,81
1 Flbre Meter Box 96.25 96,25
1 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 16,90 16.90
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-Cauplings) 4.93 3,86
3 1" Type M Hard Copper 4,42 13.26
1 1" Copper Reducer / Bushing 6.67 6.67
1 1/2" Plug (Square Head) 9.80 9.80
1 Usage Of String Solder &
Paste . 5.51 551
1 B-Tank {Usage} 5.51 551
Total Materlal and Other 877.05
i Permit 60.00 60,00
1 Trench Safety and Protection 75.00 75.00%
| SALE AYOUNT
%{ﬁ s
@J“.m ob Visit us at our website
thi’f““ @;’}:HJ“ www.ojlaughlinplurabing.com

SEE REVERSE SIDE FOR LIEN CLAUSE

MAWC southwest operations
Schedule JAM-ré



MoPSC S0002_Attachment 5
Case No. WU-2017-0285
Page 12 of 42

0.J.AUGHLIN 0 g
OlpucL INVOICE

el

306 Saint Louls Avenus
VALLEY PARK, MISSQURI! 63088

INVOICE NO. 3172755

636-225-0992 314-961-7327
BILL TO: JOB:
tissourt American Water Co MAWC - Edgewoaod Dr.
PO Box 5605 PO#: 5000073398
Cherry Hill, NJ 08034 Clayton, MO 63105

Imemmscm~smsssi REPATIS.. FENODELING - AESEIAL ~COMVERGAL ~ Dss;e.wmn}[

CUSTOMER'- s sl
MAWC ' 173024 ’
i Compactor Usage 45,00 45,00*
1 Skidsteer Per Day 350.00 350.00*
i Minl-Excavator Per Day 350.00 350.00%
50 Bore @ $25.00 Per Foot 25.00 1,250.00%
14 Piumber At $118.00 Per Hour 118.00 1,652.00*
2 Plumber OT At $140.00 Per Hour 140.00 280.00*
8 Laborer with Service Truck @
$89.00 Per Hour 89.00 712.00%
3 Operator At $83.00 Per Hour 83.00 249.00%
0.5 Cperatar OT At $120.00 Per -
Hour 120.00 60.00*
Tetal Labor 5,083.00
* means item is non-taxable
- SALEAKOUNT 5,960.05
(‘ T Visit us at our viebsite | 2, T 713
’(ﬂr (i ([},Iﬁ www.ojlaughlinpiumbing.com

yafﬂ'

$6,031.18

SEE REVERSE SIDE FOR LIEN CLAU

MAWC southwest operations
Schedule JAM-r6



MoPSC S0002_Altachment 5
Case No. WU-2017-02856
Page 13 of 42

0, {AUGHLIN invoice

PLUMBiNG COMPANY

——— %—-—
306 Saint Louis Avenue INVOICENQ. 3172257
VALLEY PARK, MISSOUR! 63088
636-225-0092 314-961-7327
BILLTO: JOB:
Missour! Ametican Water Co MAWC - Edgewood Or.
PO Box 5605 PO#: 5000073398
Cherry Hill, NJ 08034 Clayton, MO 63105

” Apmaﬁammmsémmwmm ~REPARS ~ RENODELING ~ RESDENTIAL ~ COMMERCIL ~DESIGNEULD |

T BT e M e T [ WOREERE [ e

173024 net due upon receipt | 5/31/17 1
428 Edgewiood
To furnish labor and materiai 16 replace lead water service to house.
1 1" Flared Tee Head 89.58 89.58
i St. Louis County Stop-Box 32.87 32,87
40 1" Type K Soft Copper 435 174.00
7 Rock Per Ton 10.65 74.55
1 Usage Of String Solder &

Paste 5.51 551
1 B-Tank (Usage) 55 5.51
Total Material and Other 382.02
1 Permlt 60.00 60.00*
1 Bump Fee 70.00 70.00%
1 Compactor Usage 45.00 45.00*
1 Trench Safety and Protection 75.00 75.00%
30 Bore @ $25.00 Per Foot 25.60 750.00%
1 Mini-Excavator Per Day 350.00 350.00%
1 Skidsteer Per Day 350.00 350.00*
1 Dump Truck Per Day 350.00 350.00*
12 Plumber At $118.00 Per Hour 118.00 1,416.00*
2 Plumber QT At $140.00 Per Hour 140.60 280.00%

6 Laborer with Service Truck @
$89.00 Per Hour 88.00 534.00*
3 Operator At $83.00 Per Hour 83.40 249.00*

| SMEMNOUNT .
0“' ﬂ,g Visit us at our website
@f;}ﬂ"' @ it wvaw.ojlaughlinplumbing.com

SEE BEVERSE SIDE FOA LIEN CLAUSE

MAWC southwest operations
Schedule JAM-r6



MoPSC 50002_Atlachment 5
Case No, WU-2017-0286
Page 14 of 42

a a

0.J.[ AUGHLIN invoice

PLUMBING COMPANY
—m—-—‘

306 Saint Louls Avenue
VALLEY PARK, MISSOURI 63088

INVOICE NO. 3172257

§36-225-0992 314-961-7327
BILLTO: JOB:
Missouri American Water Co MAWC - Edgewood Dr.
PO Box 5605 PQ#: 5000073398
Cherry HIl, NI 08034 Clayton, MO 63105

I[‘Ammm&csmwucemf~mm;aamM~m~cmﬂm~msmnH

N E

CUSTONER | RUBCHASEDRORENG.C |

T R T

173024 net due upon recglpt | 5/31/17

05 Operator OT At $120.00 Per
Hour 120.00 60.00*
Total Labor 4,589.00
* means item is non-taxable

SMEANOUNT 4,971.02

¥ o
ol o visit us at our wabsite AL 30.98

@;wk C@tﬁb“ www.ojlaughfinplumbing.com 5

$5,002.00

Qe S

SEE REVERSE SIDE FOR LIEN CLAUSE

Schedule JAM-r8



MoPSC S0002_Attachment 5
Case No. WU-2017-0286
Page 15 of 42

0,4, § AUGHLIN i o
Wﬁiﬁgﬁ\;ﬁ COMPANY ﬂﬂV@”@@

p—— fﬁ‘d""‘"‘""""""

308 Saint Louis Avenusg
VALLEY PARK, MISSOURI 63088

INVOICENO. - 3979958

636-225-0392 314-961-7327
BILL TO: JOB:
Missour! American Watar Co MAWC - Edgewoed Dr,
PO Box 5605 PO#: 5000073358
Cherry Hill, N3 08034 Clayton, MO 63105

| ACOMPLETE PLUNSING SERVICE ~ SINCE 1951 ~ REPAIRS < FAEMODELING ~ RESIDENTIAL~ COMMERCIAL ~DESIGNEULD ||

TR ¢

RGO | e

CUSTOWER | PURGHASE OROERNG:

net due tipon recelpt

5/31/17 1

424 Edgeviood

To furnish fahor and materiglfo replace lead water seivice to house.

1 " 17 Flared Tee Head 89.58 89.58
1 St. Louis County Stop-Box 32.87 3287 -
30 1" Type K Soft Copper 4.35 130.50
1 Usage Of String Solder &
Paste 5.51 5.51
1 B-Tank (Usage) 5,51 5.51
Total Material and Other | 263,97
i Permit 60.00 60.00*
1 Compactor Usage 45.00 45.00*
i Trench Safety and Pratection 75.00 75.00*
30 Bore @ $25.00 Per Foot 25.00 750.00¥
1 Skidsteer Per Day 350.60 350.00%
1 Minl-Excavator Per Day 350,00 | 350.00%
12 Plumber At $118.00 Per Hour 1i8.00 1,416.00%
2 Plumber OT At $140.00 Per Hour 140.00 286.00*
6 Laborer with Seryice Truck @
489,00 Per Hour 89.00 - 534.00%
3 Operator At $83.00 Per Hour 83,00 249,00*
0.5 Operator OT At $120.00 Per
Hour 120,00 60,00

o
[

b Visit us at our wabsite
it wyaw.ojtaughiinplumbing.com

g ,,]cx@.yu

kr?fﬁ&

SEE REVERSE SIDE FOR LIEN CLAUSE

MAWTC southwest operations
Schedule JAM-r6



MoPSC S0002_Attachment 5
Case No. WU-2017-0296
Page 16 of 42

0.J.JAUGHLIN

PLUMBING COMPANY ﬁ ﬂV© ﬁ @@

A ——— %_
306 Saint Louis Avenue INVOICE NO. 3172258
VALLEY PARK, MISSOURI 63088
£368-225-0992 314-8681-7327
BILL TO: JoB:
Missourl American Water Co MAWC - Edgewood Dr,
PO Box 5605 PO#: 5000073398
Cherry Hill, NJ 08034 Clayton, MO 63105
{| ACOMPLETE PLUMBING SERVICE ~ SNCE 1961 ~-REPAIRS ~ REMODELING ~ RESDENTAL ~ COMMERCIAL ~ DESIONBULD |
CUSTONZR . | . PURCHASE CROEBNG, - “ SERVICE TEON, L INVOKEBATE, b T PAGR
MAWC 173024 ' et due upon recelpt | 5/31/17 2
TR SRR
Total Labor 4,165.00
* means item (5 non-taxable
SMEMOUNT 4,432.97
o T
@yml" & Visit us at aur website
(f;,aﬂ " urJﬂ www.ojlaughlinplumbing.com
Jg{l‘!'

$4,454.38

SEE REVERSE SIDE FOR LIEN CLAUSE

WC southwest operatio
6



MoPSC S0002_Attachment 5§
Case No, WU-2017-0296
Page 17 of 42

o

4 JAUGH T
S oo invoice

M—— d'_

306 Saint Louis Avanus
VALLEY PARK, MISSOURI 63088

NVOICE NO. 3172259

§38-225-0982 314-961.7327
BiLL 10 JoB:
Missouri American Water Co MAWC - Edgewoed Dr.
PO Box 5605 PO#: 5000073398
Cherry Hill, NJ 08034 Clayton, MC 63105

AQONF’;.EIEPLWB}\G SERVICE -~ SINCE 1851 ~RB¥RS~REVDDELNG~RESDE}M~O@¢WEHCW.»DNGN&E£"

cusrosgn " | wnwssméﬂ BO I T SRR TEG s g sTews T | AReEDATE T rRgE!
MAWC | mawe ' 173024 net due upon receipt | 5/31/17 1
QUANTIRY, : TR
437 Edgewaod
To furnish lahot and materal 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
i Fibre Meter Box 96.25 96.25
1 Meter Cover or Lid 50.46 50,46
i St. Louls 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 16.90 16.80
1 1" Flared Angle Stop 53.56 53.56
i 1" Copper M - FIP Adapter 13.95 13,98
i 1" Copper Fittings
{90-45-Couplings} 4.93 _ 4,93
1 1* Copper Rediwing Tee 20.47 20.47
1 3/4" Copper Cx C Sleave f
Less Stop 3.33 3.33
1 3/4" C x C Copper Cap 2.18 2.18
1 3/4" Type M Hard Copper 2.69 2.65
10 1" Type M Hard Copper 4.42 44.20
1 Usage Of String Solder &
Paste 551 5.51
1 B-Tank (Usage) 551 5.51
7 Rock Per Ton 10.65 74.55
SALE AjOUNT
jm.i' o Visit us at our website
gf (pﬁk @g bt www.ojlaughlinplumbing.com
uﬁ

SEE AREVERSE SI10E FOR LIEN CLAUSE

MAWC southwest operations
Schedule JAM-16



MoPSC 80002_Attachment &
Case No. WU-2017-0286
Page 18 of 42

s invoice
306 Saint Louis Avanue

{NVOICE NO. 3172259
VALLEY PARK, MISSOURI 63088 '

636-225-0992 314-961-7327
BILL TO: Jos:
Missourt American Water Co MAWC - Edgewood Dr.
PO Box 5605 PO#: 5000073398
Cherry Hi, N3 08034 Clayton, MO 63105

I[ ACOMPLETE PLUVBING SERVCE ~ SNCE 1651 ~ REPARS ~ REMODEUNG ~ RESIDENTIAL ~COMMERCIAL ~ DESIGNEULD |

PURCHASE OROERNO, | o siwIGRIEG et T ATIGREY B B RS 7 S| NVOREDATE 1 age”
MAWC 173024 niet due upon receipt | 5/314/17 2
Total Materlal and Other 989,81
i Permit 60.00 60.00*
1 Compactor Lisage 45,00 45,00*
1 Trench Safety and Protection 75.00 75.00%
1 Dump Fee 70.00 70.00%
60 Bore @ $25.00 Per Foot 25.00 1,500.00*
1 Mini-Excavator Per Day 350.00 350,60%
1 Skidsteer 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%
4 Plumber OT At $140.00 Per Hour 140.00 560.00%
10 {aborer with Service Truck @
$85.00 Per Hour 89.00 890.00*
2 Laborer with Service Truck OT
@ $108.00 Per Hour 108.00 216.00*
3 Operator At $83.00 Per Hour 83.00 249.00*
0.5 Qperator OT At $120.00 Per
Hour 120.00 60.00*
Total Labor 6,663,00
* means item I3 non-taxable
. QAEEAMOUNF 7,652.81
/g{;f- - o
h @yﬂ“: M Visit us at our websiie
r(ﬁ:ail : @{ www.ollaughiinplumbing.com

N @yélg{’

$7,733.08

SEE REVERSE SIDE FOR LIEN CLAUS

MAWC southwest operations
Schedule JAM-r6



MoPSC S0002_Attachment 5
Case No. WU-2017-0296
Page 19 of 42

-ne w -

ogJ im‘ucm.m o o
‘PLUMBING GOMPANY ﬂﬂV@ﬂ@@

""'""""""\ﬁw:

306 Saint Louls Avenue
VALLEY PARK, MISSOURI 83088

INVOICE NO. 3172260

§36-225-0992 314-861-7327
BILLTO: JOB!
Missourl American Water Co MAWC - Edgewnod Dr.
PO Box 5605 PO#: 5000073398
Cherry Hill, NJ 08034 Clayton, MO 63105

”Aoommamam SBICE 1951 ~ REFAIRS ~REMDDELING ~ RES@WML~WWAL~D£&G\IBULD"

T CUSTOMER | PURGHASE CROER'ND ERVIGETECH * o e orERns 2 bR voReloare T TPAGE
MAWC _ MAWC { 173024 net due upon recelpt | /31717 1
440 Edgewood
e-fumish-dabor-afid material to replace lead water service to house,
1 1" Flared Tee Head 89.58 89.58
1 374" Meter Yoke 11481 114,81
i Fibre Mater Box 96.25 96.25
1 Meter Cover or Lid 50.46 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 Copper 4.35 435.00
1 1" Flared Angle Stop 53.56 53.56
1 1* Copper M - EIP Adapter 13.95 13.95
1 1" Copper Fittings
{50-45-Couplings) 4.93 4,93
1 1" Copper Reducer / Bushing 6.67 6.67
10 1% Type M Hard Copper 4.42 44,20
1 3/4" Plug {Square Head) 11.49 11.49
1 Usage Of String Solder &
Paste 551 551
1 B-Tank {Usage) 551 551
1 {sage of Quick Plug 1690 | 16,90
Total Material and Qther 1,035.25
1 Permit 60.00 60.00%
i Compactor Usage 45.00 45.00*
sus Aoy
W0 JU“’ a‘ﬁ Visit us at our website
a‘*‘ @ ik wyvav.ojlaughlinplumbing.com

e

SEE REVERSE SIDE FOR LIEN CLAUSE
{

S

MAWC southwest operations
Schedule JAM-16



MoPSC S0002_Altachment 5
Case No. WU-2017-0208
Page 20 of 42

-

0. {AUGHLIN Invoice

Pguma_m%’i:ommuv
308 Saint Louls Avenue INVOICE NO. 31772260
VALLEY PARK, MISSOURI 63088
636-225-0992 314-861-7327
BHLTO: JOB!

Missour] Amerlcan Water Co MAWC -~ Edgeweod Dr.,

PO Box 5605 PO#: 5000073398

Cherry Hill, N3 08034 Clayton, MO 63105

{l AOCXV‘P!ETEPLW&NGSME~SME!9§I~HE¥\FS REMODELING ~ RESIDENTUAL ~COMMERCIAL ~ nssmoﬁ

CUSTOMER - o} Fﬁacmseﬁemm L SERVIEETECH: |/ mvomscma o} lipagE

MAWC MAWC 173024 net due upon receipt 5131717 2

ZOANTI “ DESCRAIFTION ]
1 Trench Safety and Protection 75.00 75.00*
BO Bore @ $25,00 Per Foot 25.00 2,000,00%
1 Skidsteer Per Day 350.00 350.00*
1 iMini-Excavator Per Day 350.00 350.00*
17 Plumber At $118.00 Per Hour 118.00 2,006.00%
4 Plumbher OT At $140.00 Per Hour 140.00 560.00*
i1 Laborer with Service Truck @
$89.00 Per Hour 89.00 979.00%
2 Laborer with Service Truck OT
@ $108.00 Per Hour 108.00 216.00%
3 Cperator At $83.00 Per Hour 83.00 249.00*
0.5 Operator OT At $120.00 Per
Hour 120,00 60.00*
Total Labor 6,950.00

* means item is non-taxable

o
yt‘“' Vislt us at our website
g‘}n Ll www.ojlaughiinplumbing.com

ape”

$8,069.21

SEE REVERSE SICE FOR LIEN CLAYSE

Schedule JAM-16



MoPSC S0002_Attachment &
Case No. WU-2017-0296
Page 21 0f 42

e

O. .| AUGHLIN i 0 |
PLUMBING COMPANY H nv© ” ©@

Free.

306 Saint Louis Avenue
VALLEY PARK, MISSCURI 63088

INVGICE NO. 3172261

636-225-0092 314-961-7327
BILL TO:. JOB:
Missourl American Water Co MAWC - Edgewood Dr,
PQ Box 5605 PO#: 5000073398
Cherry HIli, NJ 08034 Clayton, MO 63105

]gAcmgrEﬂmasmsmnce~smsm REPAFIS ~ REVODELING ~ RESIDENTIAL ~ COVMERCIAL ~ Desmedw"
URCHASE DROFRLNG. " f1 . 257 RS o ], GRORE ONTE - B
5/31/17 '

1?3024

To furnish fabor and matgrial to replace lead water sewvice to house.
1" Flared Tee Head 83.58 82.58
1 3/4" Meter Yoke 114,81 114,81
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
i 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
1 1" Flared Angle 5top 53.56 53,56
1 1" Copper M - FIP Adapter 13.95 13.65
2 1" Copper Flttings
(90-45-Couplings) 4,93 9,86
1 1" Copper Redudng Tee 20.47 20.47
1 1/2" Sweat Full Port Ball
Vaive 18.80 18.90
i 1/2° Capper Fittings
{50-45-Couplings) 0.00 0.00
1 1" Dielectic Union 400 |. 4,00
1 Galvanized Steel Pipe Nipple
1"x 4 3.57 3,57
20 1" Type M Hard Copper 4.42 88.40
3 1" Copper I-Hook 0.45 1,35
" SALE AMOUNT
Dpor
Jv”" b Visit us at our webslte -
ft"’”k' Jofit www.ojlaughfinplumbing.com
0 @yﬂ(u‘,

SEE REVERSE SIDE FOR LIEN CLAUSE

MAWC southwest operations
Schedule JAM-r6



- - -

%g.inuauuﬁ
PLUMBING COMPANY

MoPSC S0002_Alachment 5
Case No, WU-2017-02906

Page 22 of 42

invoice

INVAISE RO, 3172761

3086 Saint Louls Avenuse
VALLEY PARK, MISSOURI 63088
636-225-0092 314-961-7327
BILL TO: JOB:
Missouri American Water Co MAWC - Edgewood Dr.
PO Box 5605 PO#: 5000073398
Chetry Hilf, ¥J 08034 Clayton, MO 63105

il ACOHPLETE PLUVEING SERVICE ~9INCE 1951 ~REPARS - REMODELING ~FESIDENTIAL ~ OOMMERCIAL ~ DESBIVBUAD |

TouSTouER | PURGRRSEORDERNOL T | L | SERIGETEOR. ¢ Ll SeRE e [ e PR
MAWC 173024 net due upon receipt | 5/31/17 2
L DESGRIPTION. A Ao
1 Usage Of String Solder &
Paste 5.51 5.51
i B-Tank {Usage) 5.51 551
7 Rock Per Ton 10.65 74.55
Total Material and Other 1,183.06
1 Permit 60.00 60.00%
b Trench Safety and Protection 75.00 75.00+%
1 Compacior Usage 45.00 45.00*
1 Dump Fee 70.00 70.00%
1 Dump Truck Per Day 350,00 350.00*
1 Skidsteer Per Day 350.00 350,007
1 Minl-Excavator Per Day 350,00 350.00™
80 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 with Service Truck @
$89.00 Per Hour 89.00 979.00*
2 | ahorer with Service Truck OT
@ $108.00 Per Hour 108.00 216.00*
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 7,370.60
* means Item is non-taxable
e SME AMOUNT 8,559.06

¥
oL b Vislt us at our website
it

iojﬁmiﬁ" ‘%@tﬂf www.ojlaughlinplumbing.com
@yaﬂ*‘

SEE AEVERSE SIDE FOR LIEN CLAUSE

96.43

$8,655.49

Schedule JAM-16




MoPSC S0002_Aftachment 5
Case No, WU-2017-0286
Page 23 of 42

O,.J.i AUGHLIN i H
PLUMEING COMPANY INVOICE

306 Saint Louis Avenue
VALLEY PARK, MISSOURI 63088

INVOICE NO. 3172262

636-225-0092 314-961-7327
BILLTO: JoB:
Missourl American Water Co MAWC - Edgewood Dr.
PO Box 5605 PO#: 5000073398
Cherry Hil, N3 08034 Clayton, MO 63105

ﬂAOOMPLETEPLUMBNG SERVICE ~SINCE 1051 ~REPAIRS ~REMODALING ~ RES DENTAL ~ COVMERCIAL ~DESIGHBULD |

" PURCHASE CHOBRNG, | 7"~ SERVICRTROR: i omn IO s

173024
. 336 Edgewocod
0 replace lead water service to house.
1 1" Flared Tee Head 89.58 £9.58
1 3/4" 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 Lowis 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
i Usage of Quick Plug 16.90 16.90
1 1" Flared Angle Stop : 53,56 53.56
i i" Copper M - FIP Adapter 13.95 13.95
2 1" Copper Fittings
{90-45-Couplings) 4,93 9.86
1 3/4" Copper Fittings
(90-45-Couplings} 3.59 3.50
1 1" Copper Fiitings
{St. 90 - St. 45) 17.08 17.08
1 1" Copper Reducer / Bushing 6.67 6.67
7 1" Type M Hard Copper 4,42 30.94
1 Usage OF String Solder &
Paste 5.51 551
1 B-Tank (Usage) 5.51 5.51
1 172" Plug (Square Head) 9.80 9.80
SALE AMOUNT
_ [f)yel_" b Visit us at our website
@ﬁuﬂk’ ‘@5{’@"‘ www.ojlaughlinplumbing.com

SEE REVERSE SIDE FOR LIEN CLAUSE

MAWC southwest operations
Schedule JAM-16



O.:-J.i AUGHLIN
PLUMBING COMPANY
Fres

306 Saint Louls Avenue
VALLEY PARK, MiSSOURI 63088

MoPSC S0002_Attachment 5
Case No. WU-2017-0296
Page 24 of 42

involce

{NVOICE NO. 3172762

636-225-0002 314-961-7927
BILL TO: JoB:
Missouri American Water Co MAWC - Edgewood Dr.
PO Box 5605 PO#: 5000073398
Cherry Hill, NJ 068034 Clayton, MO 63105

| ACOMPLETE PLUMBNG SEFVICE~ SINGE 1851 ~ REFPARS ~ REODENG - RESTORTAL~ COVEPGHL - mm]l

| CUSTONER: | PURCHASE ORDERHO.: Ag
MAWC MAWC 173024 net due upon recelpt 51’3 1/ 17 2
GO | S
Total Material and Other 1,045.90
1 Permit €0.00 60.00*
1 Trench Safety and Protection 75.00 75.00*
i Compactor Usage 45.00 45,00*
100 Bore @ $25.00 Per Foot 25.00 - 2,500.00%
H Skidsteer Per Day 350,00 350.00*
1 Mini-Excavator Per Day 350.00 - 350.00*
18 Plumber At $118.00 Per Hour 118.00 2,124.00=
3 Plumber OT At $140.00 Per Hour 140,00 420,00%
12 Laborer with Service Truck @
$89,00 Per Hour 89,00 1,068.00*
1 Laborer with Service Truck OT
@ $108.00 Per Hour 108.00 108,00*
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 7,409.00
* means ltem is non-taxable
 SNEAMOWNT | g 45490
, @y‘“" i Vislt us &l our website
™ ,@W" www.oftaughlinplumbing.com

$8,539.72

SEE REVERSE SIDE FOR LIEN CLAUSE

MAWC southwest operations
Schedule JAM-r6



MoPSC S0002_Atltachment &
Case No. WU-2017-0206
Page 25 of 42

O.J iﬂUGi'ii.iii a o
PLUMBING COMPANY ﬂ nVQBC@
iy Hyhatitel
30R Saint Louis Avenue INVOICENO. 3172263
VALLEY PARK, MISSOURI 63088

636-226-0992 314-861-7327
BILL TO: JoR:
Missoutl American Water Co MAWC - Edgewood Dr.
PO Box 5605 . PO#: 5000073398
Cherry Hill, NJ 08034 Clayton, MO 63105
][ ACOVAETE PLUMBING SEAVICE ~ SINCE 195i'~aawas~ﬁfmm~nesnanm~ccmm~mse&mH
ccusToMER | pURGHASE ORUER NG ]TT SERWICBTEGH: L JoBE RS, s i D VOGERATE (] PAGE:
MAWC 173024 net due upon receipt | 6/1/17 1
7600 Carswold
To furnish labor and#faterial to replace lead water service to house.
1 1" Flared Tee Head 89.58 89.58
1 3/4" Meter Yoke 114.81 114.83
1 1* Flared Coupling 27.55 22.55
1 Fibre Meter Box 66,25 96.25
i 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
130 1" Type K Soft Copper 4,35 565.50
1 Usage of Quick Plug 16.90 16,80
7 Rock Per Ton 10,65 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 5.86
1 1" Cx C Copper Tee 20.40 20,40
10 1" Type M Hard Copper 4,42 44,20
2 1/2" Plug {Square Head) 9.80 19.60
1 Usage Qf String Solder &
Paste 5.51 5.51
1 B-Tank (Usage) 5.51 5,51
Tota!l Material and Other 1,294.62
SHLE AuOUNT
(ﬁﬁ L i . .
@yﬂl" o Visit us at our website
ij' g,aJ“ i wwi.ojlaughlinplumbing.com
@Ljal”’

SEE REVERSE SIDE FOR LIEN CLAUSE

MAWC southwest operations
Schedule JAM-rg



MoPSC §0002_Attachment 5
Case No. W-2017-0266
Page 26 of 42

0. d. FAUGHLIN 8 A

PLUMéLiNG w(EOMPANY' INVOICE
e i,

306 Salnt Louls Avenue INVOICE RO, 3172263

VALLEY PARK, MISSOURI 63088

GJ@E!*‘

636-225-0992 314.061-7327
BILLTO: JOB:
Missouri American Water Co MAWC - Edgewcod Dr,
PO Box 5605 PO#: 5000073398
Cherry Hill, NJ 08034 Clayton, MO 63105
[ COMPLETE PLUMBIG SERYGE ~SINGE 1951 ~REPNRS - REVODELING ~ RESUENTIAL ~ COVVERGAL - DESGNEULD |
-GUSTOMER- |, FURCHASE OROER NO. Y ) L HVDIOE BAYE 1 paae
MAWC 173924 net due upon receipt | 6/1/17 2
QuAnTIY. [ "E,Uﬁﬁik_ﬂiéé. i 7
1 Permit 60,00 60.00*
1 Trench Safety and Protection 75.00 75.00*
1 Compactor Usage 45.00 45.00%
1 Dump Fee 70.00 70.06%
120 Bore @ $25.00 Per Foot 25,00 3,000.00*
1 Mini-Excavator Per Day 350.00 350.00*
1 Skidsteer Per Day 350.00 350,00%
i Dump Truck Per Day 350.00 350.00*
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 iaborer with Service Truck @
$89,00 Per Hour 84,00 979.00*
2 Laborer with Service Truck OT
@ $108.00 Per Hour 108,00 216.00%
3 Operator At $83.00 Per Hour 83.00 249.00*
a.5 Operator OT At $120.00 Per
Hour 120.00 60.00*
Total Labor 8,370.00
* means item Is non-taxable
SALEAMOUNT - 9,664.62
Mot
@IJO‘" w0 Visit us at our website
ﬁi‘}‘ @uﬁ"‘ wvaw.ojlaughlinplumbing.com

$9,769.61

SEE REVERSE SIDE FOR LIEN CLAVSE

WC southwest operations



MoPSC S0002_Attachment 5
Case No. WU-2017-0296
Page 27 of 42

- -

O.J.iﬁiiﬁill.lii _ 2 ;
PLUMBING COMPANY n\elee

e Jt e

308 Saint Louls Avenus
VALLEY PARK, MISSOUR! 63088

INVOICE NO, 3172264

§36-225-0002 314-861-7327
BILLTO: JOB:
Missouri American Water Co MAWC - Edgewocd Dr,
PO Box 5605 . . PO#: 5000073358
Cherry Hill, ] 08034 Claytan, MO 63105

{| ACONPLETE PLUVEING SERVCE ~SNCE 1951 ~ RERUAS ~ REMODELING ~ RESIDENTIAL~ COMY/ERCAL ~ DESGNALLD |
' 5 T

CUSTOMER! ™| FURGHASE'DRDERROL |% < gERviKE

wpon recelpt | - 6/1/17 1

BRI
332 Edgewood
To furnish labor and materal 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 Fibre Meter Box 96.25 96.25
i Meter Cover or Lid 50.46 50.46
1 St. Louis County Stop-Box 32.87 32.87
i 1¥ Flared Angle Stop 53.56 53.56
100 1" Type K Soft Copper 4.35 435.00
1 Usage of Quick Piug 16.90 16.90
1 1 Flared Angle Stop 53,56 £3.56
1 1™ Copper M - FIP Adapter 13.55 13,95
1 17 Copper Fittings
{90-45-Couplings) 4,93 : 4,93
i 1" Copper Reducer / Bushing 6,67 6,67
6 1" Type M Hard Copper 442 26.52
1 Usage OFf String Solder & :
Paste 551 0 5.51
1 B-Tank (Usage) 551 - 5.51
1 1/2" Plug {Square Head) 9.80 9,80
Total Material and Other 1,015.88
b Permit 60.00 60.00%
1 Trench Safety and Protection - 75.00 75.00%
SALE ANQUNT
o . -
'@yf““, & Visit us at cur website
f@f@ﬂk @}L&’“ www.ojlaughlinplumbing.com

SEE REVEASE SIDE FOR LIEN CLAUSE

MAWC southwest operations
Schedule JAM-r6



MoPSC $0002_Attachment 5
Case No. WU-2017-0296
Page 28 of 42

J-{AUGH : ;
3@%‘%——5&?& invoice

m&-u—-—n

306 Saint Louis Avenue
VALLEY PARK, MISSOURI 63088

INVOICENO. 3172264

636-225-0992 314-961-7327
BILL TO: JOB:
Missourt American Water Co MAWC - Edgewcod Dr.
PO Box 5605 PO#: 5000073398
Cherry Hill, NJ 08034 Clayton, MO 63105

1| ACONPLETE PLUMBNG SERVICE ~SINCE 1961~ REPARS ~ REMODELING ~ RESDENTIAL ~ COMMERCIAL ~DESIBNBLRD |

TolSTONER” | PURGHRGEOROERNGL: |+ T SERAEETE R
MAWC MAWC 173024 net due upon receipt 6/1;17 2
SouANTTY ] Lo T L ANTPRGE . AMOUNT
i Compactor Usage 45.00 45,00
1 Dump Fes 70.00 70.00%
90 Bore @ $25.00 Per Foot 25.00 2,250.00%
3 Skidsteer Per Day 350,00 350.00%
1 Mini-Excavator Per Day 350.00 350.00%
b Dump Truck Per Day 350,00 350.00*
15 Piumber At $118.00 Per Hour 118.00 1,770.00%
3 Plumber OT At $140.00 Per Hour 140.00 420,00*
9 Lahorer with 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 Operator At $83.00 Per Holir 83.00 249.060*
0.5 QOperator OT At $120.00 Per
Hour 120,00 60.00%
Total Labor 6,958.00
¥ means item is non-texable
- SMEANOUNT 7,973.88
Gt 4 8239
Oy"ﬂ' g Visit us at our websile -
afi‘l e www.cjlaughlinplumbing.com

k2

$8,056.27

SEE REVERSE SIDE FOR LIEN

Schedule JAM-r6



0.J.JAUGHLIN
PLUMBING COMPANY

mm_....._.

MoPSC S0002_AHachment 5
Case No. WU-2017-0286
Page 20 of 42

INvolice

INVOICENO. 3177265

306 Saint Louls Avsnue
VALLEY PARK, MISSOUR! 83088
£36-225-0992 314-961-7327

BILL TO: Jos:

Missour] American Water Co MAWC - Edgewood Dr,

PO Box 5605 PO#: 5000073398

Cherry Hili, NJ 08034 Clayton, MO 63105

H Amsmmessmc&swmw REPARS ~FEMOUELNG ~RESDENIAL- ooemwfsmsumﬂ

CUSTOMER'. *] puaéﬂasaannea HO 5 5 Eg{(acs TRLH.: TERHS - - WioEpare | opagE
MAWC MAWC 173024 net due upon receipt | 6/1/17 1

326 Edgewood

To furnish labor and matgr

fn
o

1
1
i
1
1
i
1t
i
1
i
1

~

fal ta replace lead water service to house,

1" Flared Tee 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
Usage of Quick Plug

1" Flared Angle Stop

1" Capper M - FIP Adapter
1* Copper Fittings
{90-45-Couplings}

1" Copper Fittings

(5t. 90 - 5t. 45)

1" Copper Reducer / Bushing
1" Type M Hard Copper
{Jsage Of String Solder &
Paste

8-Tank {Usage)

1/2" Plug (Square Head)

89.58 89.58
114.81 114.81
96.25 96.25
50.46 50.46
32.87 32.87
53.56 53.56
4.35 435.00
16.9¢ 16.90
53.56 53.56
13.95 13.85
4.93 4.93
17.08 34,16
6.67 6.67
4.42 44.20
5.51 351
5.51 5.51
9.80 9.80
Total Mataral and Other 1,067.72

Vislt us at our website
www.ojiaughlinplumbing.com

- SALE AMOUNT

SEE REVERSE SIDE FOR LIEN CLAUSE

MAWC southwest operations
Schedule JAM-r6



MoPSC S0002_Attachment 5
Case No. WU-2017-0285
Page 30 of 42

e

O.J IGHLIN o o
'»‘*-‘-‘-—"—-my - ~ involce

306 Samt Louis Avenue
VALLEY PARK, MISSOURI 63088

INVOICE NO. 3172265

636-225-0992 314-961-7327
BILL TO: JoB:
Missouri American Water Co MAWC - Edgewsod Dr.
PO Box 5605 PO#: 5000073358
Cherry Hill, NJ 08034 Clayton, MO 63105

[ CONPLETE PLUNBIG SE7VIE  S9CE 1951 - REPFS  FEMODTLNG - HESKINM-JCOM'EM~UESMH_DB

cusToMer || PurcHASEoRoEa kD Tl T sk RveR TEGH, ., i 3! WYOREGATE - ‘PAGE
MAWC _ MAWC 173024 net due upon receipt | 6/1/17 2
t 5 ; 7 .":‘ T T lﬂ’ES:G’HIP’T]/Q}\I o e -})‘s-- T et EARHY
i Permit 60.00 60.00*
1 Trench Safety and Protection 75.00 75.00%
3 Compactor Usage 45.00 45,00*
: 1 Cump Fea 70.00 70.00*
80 Bore @ $25.00 Per Foot 25.00 2,000,00%
1 Minl-Excavator Per Day 350.00 350.00%
1 Skidsteer Per Day 350.00 350,00
1 Pump Truck Per Day 350.00 350.00*
15 Plumber At $118.060 Per Hour 118.00 1,770.00%
3 Plumber OT At $140.00 Per Hour 140,00 420.00%
9 Laborer with Service Truck @

$89.00 Per Hour 83.00 801.00*

i Laborer with Service Truck OT
@ $108.00 Per Hour : 10800 - 108.00*
3 Operator At $83.00 Per Hour 83.00 249.00*

65 Operator OT At $120,00 Per
Hour 120.00 60.00*
Total Labor §,708.00

* means item is non-taxable

@y““'b o Visit us at our website
i www.ojlaughlinplurmbing.com

-$7,862.3t

SEE REVERSE SIDE FOR LIEN



MoPSC S0002_Aftachment &
Case No. WU-2017-0296
Page 31 of 42

0,J.] AUGHLIN S,
ﬁﬁwﬁ%ommnv INVOICE

308 Saint Louls Avenue INVOICEND- 3977266

VALLEY PARK, MISSOUR! 63088

636-225-0992 314-961-7327
BILTO: JoB:
Missouri American Water Co MAWC - Edgewood Dr.
PO Box 5605 PO#: 5000073398
Cherry Hill, N3 08034 Clayton, MO 63105

1 ACONPETE PLUMBING SEENVICE~ SNCE (651, REPAIRS - REVIGOEL NG~ FESDENTAL ~ COMVERGIL ~ DESGHEBULD i

CUSTOMER . PURCHASE ORDERNA,." | : T oo aepit vy o) wivoEoae | upnas
MAWC 173024 net due upon receipt | 6/1/17 1
BT | ONTPRIGE- T
322 Edgewoad
To furnish {abor and erial to replace lead water service to house.
i 1”7 Flared Tee Head §89.58 89,58
1 3/4" 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. Louis 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 Quick Flug 16,90 16.80
1 1" Hared Angle Stop 53.56 53.56
1 1" Copper M - FIP Adapter 13.95 13.95
3 1" Copper Fittings

{80-45-Couplings) 4.93 14.79
1 1" Copper Flttings

(St 90 - 5t. 45) 17.08 17.0B
1 3/4" Male/Female Diglectic

Union 11.02 11.02
6 1" Type M Hard Copper 442 26.52
3 3/4" Type M Hard Copper 2.69 8.07
1 1/2" Plug (Square Head) 9.80 9.80
1 1" Copper Reducer / Bushing 667 6.67
i B-Tank (Usage) 9.51 5.51
1 Usage Of String Solder &

Paste 5.51 551

“SHE o
/"y;;f- oo : R
G s Visit us at our website
h'a,ﬂ!"“' @uﬁ"‘ www.ojfaughlinplumblng.com

SEE REVERSE SI0E FOR LIEN CLARE

MAWC southwest operations
Schedule JAM-r6



MoPSC 50002_Attachment 5
Case No, WI-2017-02958
Page 32 of 42

- 1] 4

0.J.JAUGHLIN
TS ComPARY Invoice

s 8 s

308 Baint Louls Avenue
VALLEY PARK, MISSOURI 63088

RAOICE NO. 3172266

636-226-0892 314-851-7327
BILL TG JOB:
Missouri American Water Co MAWC - Edgewood Dr.
PO Box 5605 PO#: 5000073398
Cherry Hill, §3 08034 Cayton, MO 63105

I ACOMPLETE PLUMEING SERVIGE ~ SGE 1851 ~ REPAPS - REMODELING ~ RESIDEVTIAL ~ COVMERCIAL ~ DESIGNEULD |

URGHASE OROER NG, |, S T - - [UINVDICEDATE -1 PAGE -
173024 net due upon receipt | 6/1/17 2
— —r I R L BT —
Total Materlal and Other 1,061.91
1 Pemit 60.00 60.60>
1 Trench Safety and Protection 75,00 75.00%
1 Compactor Usage 45.00 45,00%
i Skldsteer Per Day 350.00 350.00*
1 Mini-Excavator Per Day 350.00 350.00%
80 Bore @ $25.00 Per Foot 25.00 2,800.00*
i5 Piumber 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 Truck @
$89.00 Per Hour 89.00 801.00%*
1 Laborer with Service Truck OT _
@ $108.00 Per Hour 108.00 108.00*
3 Qperator At $83.00 Per Hour 83.00 249,00*
0.5 Operator OT Af $120,00 Per
Hour 120.60 60.00*
Total Labor 6,208.00
* means ltem Is non-taxable
SALE AHOUNT 7,249.91
/Jﬁ,p ARSI g
Jow - " Visit us al our website T,a'x,
" haﬁlf“ @f{@;ﬂ wavw.oflaughlinplumbing.com -

c &

$7436.03

SEE REVERSE SIDE FOR LIEN CLAMSE

Schedule JAM-16



MoPSC S0082_Attachment 5
Case No. WU-2017-0206
Page 33 of 42

0.J.JAUGHLIN ﬁnv©ﬁ ca

BACE 1551
PLUMB!N%‘EOMPANY
306 Saint Louis Avenue INVOICENO. - 3177267
VALLEY PARK, MISSQUR! 83088
636-225-0592 314-961-7327
JOB:

Missouri American Water Co MAWC - Edgewoed Dr.
PG Box 5605 PO#: 50000733098
Cherry Hill, NJ 08034 Clayton, MO 63105

§ A COMPUETE PLUMBING SERVICE ~SINGE 1951 ~REPNAS ~REMODELING ~ RESDENTIAL ~ COMMERCIAL ~DESIONEALD

CUSTOMER.._ | PURCRASE CROERJOE | T SERVCE TeCH g ] WOIBEONE | TRAGE
MAWC 173024 ‘ 671717
317 Edgewood
To furaish labor and+haterial to replace lead water service to house.
1 1 Fared Tee Head 89.58 89.58
1 3/4" Meter Yoke 114.81 114.81
1 Fibre Meter Box 96.25 56.25
1 Meter Cover or Lid 50.46 50.46
1 St. Louis County Stop-Box 32.87 3287
1 1" Flared Angle Stop : 53.56 53.56
60 1" Type K Soft Copper 4,35 161,00
1 Usage of Quick Plug 16.80 16,50
7 Rock Per Ton 10,65 74.55
1 1" Flared Angle Stop 53.56 53.56
1 1" Copper M - FIP Adapter 13.95 13.95
z2 1" Copper Fittings
{90-45-Couplings) 493 9.86
1 1% Capper Fittings
{St. 90 - St 45) 17.08 17.08
1 1" Copper Reducing Tee 20.47 2047
10 1" Type M Hard Copper 4,42 44,20
P 3/4" € x € Copper Cap 2.18 4.36
1 Usage Of String Solder &
Paste 5.51 551
1 B-Tank {Usage) 551 £.51
Total Material and Other 964.48
SALE AMOUNT
k(oyuﬁ' " Visit us at our website
It @In‘#’ www.ojlaughlinpiumbing.com
* @yutlrr’

SEE REVERSE SIDE FOR LIEN CLAUSE

MAWC southwest operations
Schedule JAM-16



0.J.JAUGHLIN
PLUMB%N%UMPANY

306 Saint Louis Avenue
VALLEY PARK, MISSQURI 63088

§36-225-0992

BILLTO:

314-861-7327

Mlssourt American Water Co

PO Box 5605

Cherry Hill, N) 08034

JOB;

MoPSC 50002_Attachment 5
Case No. WU-2017-0296
Page 34 of 42

Involce

INVOIGERNO. 3172267

MAWC - Edgewood Dr.

PO

5000073398

Cayton, MO 63105

| A COMFLETE PLERG. semrsa»smz 1951~ REPAIRS ~ HEMODELING ~ RESIDENTIAL ~ COMVERGIAL nEs;GMMg]]

ap

SEE REVERSE SIDE FOR LIEN CLAUSE

CUSTOMER "* [ FURCHASE GROSH Tt _ 2 eadE
MAWC 173024 et due upen refelpt 5/1;17 2

TGumNTY OO
1 Parmit 60.00 60.00%
1 Compactor Usage 45.00 45.00¥
1 Trench Safety and Protection 75.00 75.00*
1 Dump Fee 70.00 70.00*
1 Minl-Excavator Per Day 350.00 350.00*
1 Skidsteer Per Day 350,00 350.00*
1 Dump Truck Per Day 350.00 350.00%
50 Bore @ $25.00 Per Foot 25.00 1,250.00%
i3 Plumber At $118.00 Per Hour 118.00 1,534.00*
3 Plumber OT At $140.00 Per Hour 140,00 280.00*

7 Laborer with Service Truck @
$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
* means ltem is pon-taxable
5 ; SHLE mvounr 6,260.48
jslf' Visit us at our website
@ﬁm" www.oflaughlinplumbing.com

Schedule JAM-r6



MoP8C S0002_aAttachment 5
Gase No. WU-2017-0296
Page 35 of 42

0., |AUGHLIN | invoice

PLUMBING COMPANY
306 Saint Louls Avenue
VALLEY PARK, MISSCURI 63088

INVOIGE NO. 2172268

§36-225-0992 314-961.7327
BILL TO: JOB:
Missour! American Water Co MAWC - Edgewood Dr.,
PO Box 5605 PO#: 5000073398
Cherry Hill, N) 08034 Claytor, MO 63105

i ACOVPUETE PLLIMBING SERVCE -~ SNGE 1961 ~mm~a&mam~n&ssoem~ooum~ossmm f

CuSTOWER | PURGRASEORDERNO. | - SERVGETRGHS G, - '] * CNSANDE Tl TeRS T L WMGGEOAE | PAGE
MAWC MAWC 173024 net dug upon recelpt 6/1/17 1

YT

316 Edgewood

abof 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
i Fibre Meter Box 96.25 96.25
1 Meter Cover or Lid 56.46 50.46
1 St, Louis County Stop-Box 3287 32.87
100 1" Type K Soft Copper 4.35 435.00
1 1" Flared Angle Stop 53.56 53.56
1 tsage of Quick Plug 16.90 16.50
1 1* Flared Angla Stop 53.56 53.56
H 1" Copper M - FIP Adapter 13.95 13.95
2 1" Copper Fittings
{90-45-Couplings)} 4.93 9.86
1 1" Copper Reducer / Bushing 6.67 6.67
1 1/2" Pivg (Square Head) 9.80 9.80
2 1* Type M Hard Copper 442 8.84
1 Usage Of String Solder &
Paste 551 5.51
1 B-Tank {(Usage) 5.51 5.51
Total Material and Other 1,003.13
1 Permit 60.00 60.00*
1 Compactor Usage 4560 45.00*%
SALE AMQUNT
Ot
G Y Visit us at our webstte
@7}’ uak‘ _ @ﬁd\u&f‘ i www.ojlaughlinplumbing.com

il
P @yﬂ (¥

SEE REVERSE SIDE FOR LIEN CLAUSE

MAWC southwest operations
Schedule JAM-r6



0.J.JAUGHLIN
PLUMEING COMPANY

306 Saint Louls Avenue

VALLEY PARK, MISSOURI 63088

MoPSC 80002_Attachmem §
Case No. WU-2017-0296

Page 36 of 42

invoice

635-226-0992 314-961-7327
BILL TO: JoB:
Missourl American Water Co MAWC - Edgewood Dr,
PO Box 5605 poO#: 5040073398
Cherry Hill, NJ 08034 Clayton, MO 63105
{| ACOMPLETE PLUMEING SERVCE ~ SPCE 1051 ~REPARS - REPAODELING - FIES DENTIA. ~ COMMERCIAL ~DESIGNEULD |
cusyonEA | pUpcHAsEoRERNG. T © T -SeRwickTEGy ooy CRERMS s | NORSBNTE ST RAGE
MAWC MAWC 173024 net due upon receipt | 6/1/17 2
QU [ B R B
i Trench Safety and Protection 75.00 75.00%
1 Skidsteer Per Day 350.00 350.00%
1 Mini-Excavator Per Day 350.00 350.00%*
80 Bore @ $25.00 Per Feot 25.00 2,000.00%
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 Truck @
$89.00 Per Hour 89.00 B01,00%
1 Laborer with Service Truck OT
@ $108.00 Per Hour 108.00 108,00%
3 Operator At $83.00 Per Hour 83.00 249.00%
0.5 Operator OT At $120.00 Par
Hour 126.00 60.00*
Total Labor 6,288.00
* means item Is non-taxable
, SALE AMOUNT 7,291.13
@yﬂﬂf\ Y Visit us at our website Rl aLS L35
07@ il .-@3“‘9;! : R

www.ojlaughlinplumbing.com / -

SEE AEVEASE 8IDE FOR LIEN CLA

$7,372.48

MAWC southwest operations
Schedule JAM-r6



MoPSC S0002_Attachment &
Case No, WU-2017-0296
Page 37 of 42

0. .i iAiJGHI.IN
PLumemg COMPANY
‘”‘

306 Saint Louls Avenus
VALLEY PARK, MISSOURI 63088

INVoIce

INVOIGE NO. 3172269

- 836-225-0992 314-961-7327
BILL TO: Jos:
Missouri American Water Co MAWC - Edgewood Dr.
PO Box 5605 PO 5000073398

Cherry Hill, NJ 08034 Clayton, MO 63105

Il AROMPLETE PLUMBIG SERVICE ~ SNCE 1651 ~ FEPARS ~ FEMODELING.~ RESIOENTAL ~ COVMERCIAL ~ DESEBNBURD |

ToURER | OGS GRS [

173024 net due upon receipt | 6/1/17 1

TTGmTEReE

436 Edoewond

To furnish labor and mategatto replace fead water service to house.

1 1" Aared Tee Head 89.58 89,58
i 3/4" Meter Yoke 114,81 114.81
i s Fibre Meter Box 96.25 96.25
1 Meter Cover or Lid 50.46 50.46
i St Louls County Stop-Box 32.87 32.87
1 1" Hared Angle Stop : 53.56 53.56
1 1" Hared Coupling 27,55 27.55
100 1" Type K Soft Copper ) 4.35 435.00
i 1" Coppar Fittings
(90-45-Couplings) 4,93 4.93
1 1" Copper M - FIP Adapter 13.95 13.95
5 1" Type M Hard Copper 4.42 22.10
1 Usage Of String Solder & .
Paste 551 551
i B-Tank {Usage) 5.51 5.51
Total Materfal and Other 952.08
1 Permit 60.00 60.00*
1 Compactor Usage 45.00 45.00*
1 Trench Safety and Protection 75.00 75.00%
1 Skidstear Per Day 350,00 350.00%
1 Mini-Excavator Per Day 350.00 350,00*

Gor

flls

/07’»: aﬁf"‘ (y b&;qtff‘j"5
e

Visit us at our website

www.ollaughlinplumbing.com

SALEAMOUNT

SEE REVERSE SIDE FOR LIEN CLAUSE

MAWC southwest operations
Schedule JAM-16



MoPSC 80002_Altachment 5
Case No. WU-2017-0298
Page 38 of 42

0.J.|AUGHLIN : :
5‘?&”@6 COMPANY INVOICE

306 Salnt Louls Avenue INVOICE NO. 3577959

VALLEY PARK, MISSOURI 63088

£36-225-0092 314-961-7327
BILL YO Jos;
Missouri American Water Co MAWC - Edgawood Dr,
PO Box 5605 PO#: 5000073398
Cherry HIfl, N3 08034 Clayton, MO 63105

l| ACOMPLETE PLUMBING SEFVIGE ~SINCE 1661 ~ REPAIRS <~ REMODELING ~ RESIENTIAL ~ COVMERCIAL ~DES GNEULD |

 CUBTOWER 1 PURGHASE QROBRNO, * 1" - SERVIGETEGH

173024

80 Bore @ $25.00 Per Foot 2500 2,000,00*
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 Truck @
$89.00 Per Hour 89.00 BO1.00*
‘1 Laborer with Service Truck OT .
@ $108.00 Per Hour 108.00 108.00%
3 Operator At $83.00 Per Hour 83.00 248,00*
0.5 Operator OT At $120.00 Per
Hour 12000 &0.00%
Total Labor 6,288.00

* means ltem Is non-taxable

5  SALEAMQUAT - 7,240.08
{:JU?“ o Visit us at our website 77.21
@T[:@;ii.’i‘ @’lgld}ﬁ vww.ojlaughlinplumbing.com _
’ @Unti’f"
& $7,317.2%

SEE REVERSE SIDE FOR LIEN CLAUSE

Schedule JAM-16



MoPSC 80002_Attachment 5
Case No. WU-2017-0295
Page 39 of 42

0.4, AUGHLIN o
PLUMG ,,EE_M_EANY HﬂV@U@@
306 Saint Louls Avenue WVOICE NO. 3172270

| VALLEY PARK, MISSOURI 63088

636-225-0992 314-961-7327
BILLTO: JOB:
Missouri American Water Co MAWC - Edgewood Dr.
PO Box 5605 ’ PO#: B0G073398
Chetry Hill, NI 0BO34 Clayton, MO 63105

A COVPLETE ALUVENG SERVCE ~aNGE 1651 ~nm~ﬂembaﬂe~ﬁesmm~wmﬁm~aessem}[

CUBTOMER -] PURCHASEOSBER NG | o ANOEONE | PAGE
MAWC 173024 net due upon receipt | 6/1/17 1
SQUANDITY. o T AHOUNT
313 Edgewood
To furnish labor and materal to replace lead water service o house,
1 1" Flared Tee Head 49,58 §9.58
i 3/4" Meter Yoke 114.81 1i4.81
1 Fibre Meter Box 96,25 96.25
1 Meter Cover or Lid 50.46 5046
i St. Louis 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
i Usage of Quick Plug 16,90 16.90
1 1" Flared Angle Stop 5356 | 53.56
1 1" Copper M - FIP Adapter 13.95 13,95
3 1" Copper Fittings
{90-45-Couplings} 4,93 14.78
1 3/4" MalefFemale Dialectic
Unien 11.02 11.02
1 1"Copper Reducer / Bushing 667 6.67
10 1" Type M Hard Copper 442 | 44,20
6 3/4" Type M Hard Copper 2.69 16.14
i Usage Of String Solder &
Paste 5.51 5.51
1 B-Tank (Usage) 5.51 5.51
1 1/2" Plug (Square Head) 9.80 2,80
Total Materlal and Other 896.58
| SMEANOUNT
’fﬂ/ﬂ 4 R
ol '3”' & Visit us at our website b :
gﬁcﬂk ﬂ www.ojlaughiinplumbing.com L
oy
L

SEE REVERSE SIDE FOR LIEN CLAUSE

MAWC southwest operations
Schedule JAM-r6



MoPSC 50002_Aftachment 5
Case No. WU-2017-0286
Page 40 of 42

o E A

0.d. iAiJGHLm 1 i
PLUMBING COMPANY INVOoICEe

e (8 et

306 Saint Louls Avenue
VALLEY PARK, MISSOUR! 63088

INVOIGE NO. 3170270

636-225-0992 314-981-7327
BiLL TO: JOB:
Missourl Arnerican Water Co MAWC - Edgewood Dy,
PO Box 5605 PO#: 5000073398
Cherry Hill, NJ 08034 Clayton, MO 63105

|| ACONFLETE PLUMENG SERVICE ~ SNGE 1951 ~REPARS ~REMODELING ~RESIDENTIAL~ COMMERCHL ~ LESIGNEULD ||

GuTroMen - | PURGHAGE GROBANG: | 71 BCRWBENEoR o Ity Bk TR - | WWOREDNIE.] PRS-
MANC 173024 net due upon recelpt | 6/1/17 2
ousT | . CUNRPHIE
1 Permit 60.00 60.00*
i Compactor Usage 45.00 45,00%
1 Trench Safety and Protection 75.00 75.00*
1 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 140.00 280.00%
7 Laborer with Service Truck @
$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 4,876.00

* means item is non-taxabie

77 G-;‘a
JC'“' Visit us at our website
ﬂ’ it f)w‘l"’ voww.ojlaughlinplumbing.com
uf

b B
by _ | ssees2s

SEE REVERSE SIDE FOR LIEN CLAU

Schedule JAM-r6



MoPSC 50002_Attachment 5
Case No. WU-2017-0298
Page 41 of 42

- - -

0 J G g o
M-A-:? Involce

Vt— “4‘——-»

306 Saint Louis Avenug
VALLEY PARK, MISSOURI 63088

IHVQICE NO. 3172271

636-225-0982 314-961-7327
BILL TO: JOB:
Missourf American Water Co MAWC - Edgewocd Dr,
PO Box 5605 PO#: 5000073398
Cherry Hill, NJ 08034 Clayton, MO 63105

ILAWLEFEM'BNG namr:cerasm 1951 ~REFARS ~REHODELING - PES CENTIAL ~ COMVERCIAL . CESINBULD |

8EE REVERSE SIDE FOR LIEN GLAUSE

" CUSTOMER' © 1. PURGHASE ORDERND. 1§ A S - THYOCEONE Y pagE |
MAWC | mawe 1 net due upon receipt | 6/1/17 1
308 Edgewood
To furnish labor and materlg!to replace lead water service to house.
1" Flared Tee Head 89.58 89.58
1 3/4" Meter Yoke 1i4.81 114,81
1 Fitire Meter Box 96,25 96.25
i Meter Cover or Lid 50.46 5046
1 St. Louls 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 1" Flared Angle Stop 53.56 53.56
i 1" Copper M -~ FIP Adapter 13.95 13.95
1 1" Cx C Copper Tee 20.40 20,40
2 1" Copper Fittings
{90-45-Couplings) 4.93 9.88
1 1" Copper Fittings
{St. 80 - St, 45) 17.08 17.08
i0 1" Type M Hard Copper 4.42 44,26
1 1" Cx ¢ Copper Cap 5.15 5.15
1 3/4" Plug {Square Head) 11.49 11.49
1 Usage Of String Soider &
Paste 551 5.51
1 B-Tank (Usage) 551 551
Total Material and Other 1,059.24
SALE AMQ_l;rgf
5 —
Gliett Visit us at our website
%«ﬂ ng a’#‘ www.ojlaughlinplumbing.com
@y et

MAWC southwest operations
Schedule JAM-16



MoPSC S00062_Attachment 5
Case No, WU-2017-0296
Page 42 of 42

0.J. | AUGHLIN ﬁ nv©ﬁ ce

PLUMBING COMPANY

L
346 Saint Louis Avenus INVOICE RO. 3172271
VALLEY PARK, MISSOUR! 63088
636-225-0092 314-961-7327
BIEL TO: JOB:
Missourf American Water Co MAWC - Edgewood Dr.
PO Box 5605 PO#: 5000073398
Cherry Hill, NJ 08034 Clayton, MO 63105

|| AQOMPLETE PLUMENG SERVICE ~SINCE 1851 ~mnsam;mmmssmm~mm~oesmmﬂ

y

L A e S
e iU TERMB L VLT Y

VOIGERATE . | PAGE -

OUSTONER _ | PUROHASE OROERNG -] Fh

173024 net due upon receipt | 6/1/17 2

MAWC
CQUANTITY - [ e {3 ini EricE LAMOUNT . -
1 Permit 60.00 §0.00*
i Compactor Usage 45,00 45.00*
1 Trench Safety and Protection 75.00 75.00%
1 Minl-Excavator Per Day 350.00 350.00%
1 Skidsteer Per Day 350.00 350.00%
90 Bore @ $25.00 Per Foot 25.00 2,250.00%
17 Plumber At $118.00 Per Hour 118.00 2,006.00*
4 Plumber OT At $140.00 Per Hour 140.00 560.00%
i1 Laborer with Service Truck @
$89.0D Per Hour 89.00 979.00*
Z Laborer with Service Truck OT
@ $10B.00 Per Hour 108.00 216.00*
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 7,200.00

* means ftem is non-taxable

8,259,24

o
. @y‘};{" b Visit us at our website 85.90
: w'ﬁt“" @Iwﬁﬂ www.ollaughlinplumbing.com

‘ @y@uﬁ

$8,345.14

SEE REVERSE SIDE FOR LIEN CLAUSE

Schedule JAM-r6



0.J.JAUGHLIN

MoPSC 80002_Attachment 6
Case No. WU-2017-0295
Page 1 of 64

invoice

ja(f'*

FLUMBING COMPANY _ o
e ST LSS INVOIGE NO.
306 Saint Louis Avenue o peesvioS ‘3172119
VALLEY PARK, MISSOURI 63088
636-225-0952 314-961-7327
BILL TO: JOB:
Missourl American Water Co MAWC - Arundel PL
PO Box 5605 PO#: 5000071240
Cherry Hill, NJ 08034 Clayton, MO 63105
CUSTOMER - T sE YERME PAGE,
MAWC MAWC 173017 het due upon recaipt 5/23]1_7 i
CQUANTITY A Y
23 Arundel
To furnish {abor'andg material to replace lead water service to house.
1 1" Flared Angle Stop 53.56 53.56
1 1" Copper M - FIP Adapter 13.95 13.85
3 1" Copper Fittings
{90-45-Couplings) 4.93 14,79
2 1" Copper Fittings
{5t. 90 - 5t. 45) 17.08 34.16
12 1" Type M Hard Copper 4,42 53.04
1 17 Copper Reducing Tee 2047 2047
1 Usage Of String Solder &
Paste 5.51 5.51
2 B-Tank {Usage)} 5.51 11.02
1 3/4" Brass Cap 321 121
1 3/4" Plug (Square Head) 1149 11,49
1 1* Flared Tee Head 89.58 89.58
1 3/4" Meter Yoke 1i4.81 114,81
i Fibre Meter Box 96,25 - 96.25
1 Meter Cover or Lid 50.46 50.46
i S{. Louis 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 Quick Plug 16.90 16.90
5 Rock Per Ton 10.65 53.25
SALE AMOUNT
rﬁ,’t
@yﬂ‘i’ b Visit us at our website
fmf@etf\ Ggg.'}f‘ www.ojlaughlinplumbing.com

SEE REVERSE SIDE FOR LIEN CLAUSE

MAWC southwest operations
Schedule JAM-r6



MoPSC 50002_Atftachment 6
Case No. WU-2017-0296
Page 2 of 64

0. n UGHLIN A a
o Involce

Ar— J)‘ml

306 Saint Louis Avenus
VALLEY PARK, MISSOURI 63068

INVOICENO. 3172119

636-225-0892 314.861-7327
BILLTO: JOB:
Missouri Amerlcan Water Co MAWC - Arundel P1,
PO Box 5605 PO#: 50060071240
Cherry Hill, NJ 08034 Clayton, MO 63105 |

;l ACOMPLETE PLUMBING SEFVICE~ SNCE 1651 ~REPARS ~IEMIODELING ~ RESDENTIAL ~ COMMERCUL ~ DESIGNSULD |

CUSTOHER . | PURCHATE ORDER Ny, ] - SERVIGE TR~ [T UERE ] . Yeds . | enocRoRE I gk
MAWC MAWC 173017 netdue upon re:eipt 5/23/17 2
Total Materlal and Other 1,163.88
1 Permit £0.00 60.00%
1 Concrete Saw Per Day 350.00 350.00*
1 Dump Fee 70.00 70.00%
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 Mini-Excavator Per Day 350.00 350.00%
19,5 Laborer with Service Truck @
$89.00 Per Hour . 89.00 1,735,50*
1.5 Laborer with Service Truck OT
@ $108.00 Per Hour 108.00 162.00*
13 Operator At $83.00 Per Hour 83.00 1,079.00%
1 Operator OT At $120.00 Per
Hour 120.00 120.00*
1 Dump Truck Per Day 350,00 350.00*
21.5 Plumber At $118.00 Per Hour 118.00 2,537.00%
2.5 Plumber OT At $140.00 Per Hour 140.00 350.00*
Total Labor 9,633.50
* means item is non-taxable
Zf SALE AMOUNT. 10,797.38
s R
7 jdﬁ' o Visit us at our wabsite 3.( { 070 Tax: 94.39
gf @ﬁi‘” @‘,ﬁ) ab!'“ www.ojlaughlinplumbing.com : e

((\y "

$10,891.77

SEE REVERSE SIDE FOR LIEN CLAUSE

thwest operation
Schedule JAM-16



MoPSC S0002_Aftachment 8
Case No. WU-2017-0266
Page 3 0f 64

-w - o g
QA AUGHLIN INVOICE
FLUMElNG COMPANY
s it
306 Saint Louis Avenue INVOICEND: 3172120
VALLEY PARK, MISSOURI 63088
636-225-0992 314-961-7327
BILL TC:
Missouri American Water Co MAWC - Arundel Pl
PO Box 5605 1 5000071240
Cherry Hill, NJ 08034 Clayton, MO 63105
"Aoo:.mepmamsem SINCE 1951 ~ AEPAIRS ~ REMODELING ~RESDENTAL ~ COMVERCIAL - OESENEULD |
CUSTOMER Pummse anoen MO ; S NORE. w\r
MAWC . 173017 5123717
TR
24 Arundel
To furrish labor gud material to replace lead water service to house.
1 1-1/2" Gate Valve 42,55 42,55
1 1-1/2" Copper Fittings
(5. 90 - &t. 45) 26,33 26.33
1 1-1/2" Copper Reducirg Tee 32.02 32.02
1 1/2" Boiler Drain / Hose Blbb 11.11 1111
1 1-1/2" C x C Copper Cap 10.08 156.08
2 1-1/2" Type L Hard Copper 10.46 20,92
1 lisage Of String Solder &
Paste 551 5,51
1 B-Tank {Usage) 5.51 5.51
i 1" Flared Tee Head 89.58 89.58
1 3/4" Meter Yoke 11431 114.81
1 FAbre 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
i 1" Flared Angle Stop 53.56 531.56
100 1" Type K Soft Copper 4,35 435.00
5 Rock Per Ton 10.65 53.25
Total Materiat and Other 1,079.81
i Permit 60.00 60.00%
i Dump Fee 70,00 70.00%
T SMEAMOUNT:
ot
@yol" 55,5 Vislt us at our website
/O]fﬂ“h '@C’;ﬂ"' www.ojlaughlinplumbing.com
€. @L B[!ﬁ‘e

13

SEE REVEHSE SIDE FOR LIEN CLAUSE

MAWC southwest operations
Schedule JAM-r8



MoPSC 80002 _Alachment 6
Case No. WU-2017-0298
Page 4 of 64

-

O.J iAIjGHl.IN s a
PLUN_LB_]_@G ‘EE.JEANY BWVQUC@
306 Saint Louls Avenue INVBICE NO. 3145190

VALLEY PARK, MISSOURI 63088

636-225-0992 314-961-7327
BILL TO: JOB:
Missouri American Water Co MAWC - Arundel PL.
PO Box 5605 PO%: 5000071240
Cherry Hill, NJ 08034 Clayton, MO 63105

"Aommnmﬁmsenmf~m1es1~nmas~mmm~aesmm cmmmunesmsuﬁﬁ

"cusrc’e;a's_ﬂ;};'_ FURCHASE'ORDERNO. ' |~ '+ ™ “SEHVICETECH) . -". . }_Jj':‘,fi’fi;r 088, 7, - R ey mTE o BAGE |
MAWC 173017 net due upon .ecelpt 5123/1? 2

Trench Safety and Protection 75.00 75.00*%
Compadcior Usage 45.00 45.00*
Skidsteer Per Day 350,00 350.00*
Mint-Excavator Per Day 350.00 350.00*
Dump Truck Per Day 350.00 350.00*
Bore @ $25.00 Per Foot 25.00 2,000.00*
Plumber At $118.00 Per Hour 1{8.00 2,065.00*
Plumber OF At $140.00 Per Hour 140.00 350.00*
Operator At $83.00 Per Hour 83.00 1,079.00%
Operator OT At $120.00 Per

Hour 120.00 120.00%

19,5 Laborer with Service Truck @
$89.00 Per Hour 89.00 1,735.50*
1.5 Laborer with Service Truck OT
@ $108.00 Per Hour 108B.00 162.00*
Total Labor 8,811.50
* means item is non-taxahle
'sﬁé-)\ifbuj'f,
e N ' 9,891.31
ol Visit us at our website <, i /u Tay B7.57
z,:.ﬂ g,g‘u!i" www.ojlaughlinplumbing.com P

@9( e

$9,978.88

SEE REVERSE SIDE FOR LIEN GLAUS

Schedule JAM-16 |



MoPSC S0002_Attachment 6
Case No, WU-2017-0296
Page 5 of 64

0.4.j AUGHLIN i i

308 Saint Louis Avenue IHVOICENO. 3472121

VALLEY PARK, MISSOURI 63088

638-225-0982 314-961-7327
BILL TO: JOB:
Missouri American Water Co MAWC -~ Arundel PL
PO Box 5605 PO#: 5000071240
Cherry Hill, NJ 08034 Clayton, MO 63105

(| ACOMPLETE PLUMBAG SERVIOS ~INCE 1961 ~ FEPARS ~RENODELING ~ RESIDENTAL ~ COMMERGIAL ~DESBNBULD ||

CUSTOMER. .~ |, PURCHASS ORDERKO, |~ 177 SERVIGETE T Sl i) UBAOREDATE | PAGE
5723/17 1

AMOUNE? .
26 Arundel
E To furnish labor and méterial to replace lead water service to house.
i
| 1" Flared Angle Stop 53.56 53,56
; 1 1" Copper M - FIP Adapter 13.95 13.95
i 2 i" Copper Fittings
(90-45-Couplings) 4.93 9.86
é 1 1" Copper Reducer / Bushing 6.67 6.67
10 1" Type M Hard Copper 4.42 44,20
: i Usage Of String Solder &
Paste 5.51 5.51
2 B-Tank {Usage) 551 11.02
1 1" Flared Tee Head 89.58 89.58
i 3/4" 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. Louis 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 Quick Plug 16.90 16.90
5 Rock Per Ton 10.65 53.25
Total Materiat and Other 1,087 45
1 Permit 60.00 60.00*
1 Trench Safety and Protection 75.00 75.00*
SALE AMOUNT |-
o ™
Jﬁﬁ" o Visit us at our website
@ﬁmik’ @\uf#ﬁ‘ www.gjlaughfinplumbing.com
Gy

SEE REVERSE SIDE FOR LIEN CLAUSE

MAWC southwest operations
Schedule JAM-16



MoPSC 80002 Attachment 6
Case No. WL-2017-02896
Page 6 of 64

- T

0.J.JAUGHLIN ﬁ nv©ﬁ©@

PLUMBING COMPANY

Se— INVOICE NO.
306 Salnt Louis Avenus © 3172121
VALLEY PARK, MISSOURI 63088
638-225-0992 914-961.7327
BiLL TO: JOB:
Missouri Amearican Water Co MAWC - Arundel P,
PO Box 5605 PO#: 5000071240
Cherey Hill, N1 08034 Clayton, MO 63105

| ACOMPLETE PLUMBENG SEFVICE ~ SINCE 1951 ~ REPARS - HEMCDELING ~ RESIDENTAL ~ COMMERCIAL ~ DESGNBUAD |

cusTOLER RUACHASE CREER NG, 7 [ T 1 | sERVIGE TREOH; : oL S AEAMBL ] INVGICEDATE | PAGE -
MAWC MAWC 173017 net due uion receipt | 5/23/17
T o T ‘ - ’ B T ROy " g T :U\{WPHI‘SW :’“A.M-QU
Durnp Fee 70.00 70.00*
Concrete Saw Per Day 350.80 350,00*
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 1,079,00%
Operator OT At $120.00 Per
Hour 120.00 120,00%
19.5 Laborer with Service Truck @
$89.00 Per Hour 89.00 1,735,50%
1.5 Laborer with Service Truck OT
@ $108.00 Per Hour 108.00 162.00%
Totat Labor 9,661,50
* means em is non-taxable
e - . . ‘N :
- SALE AMOUNT 10,748.95
ig;:;‘a
@ydl" ﬂﬁ% Visit us at our website 88.19
@f 4‘!" W www.ojlaughlinpiumbing.com

G

$10,837.14

SEE REVERSE SIDE FOR LIEN CLA

MAWC sou stoperations
Schedule JAM-r6



MoPSC 50002_Aftachment 6
Case No, WU-2017-0296
Page 7 of 64

- am s

o.J.ii\ijGi-il.m 2 a
PLUMBING COMPANY INvVoICe

— Jiplt e
306 Saint Louls Avenue INVOIGE NO. 3172122

VALLEY PARK, MISSOURI 63088

636-225-0902 3514-961-7327
BILL TC: $08:
Missouri American Water Co MAWC - Arundel P,
FO Box 5605 PO#: 5000071240

Cherry Hill, N2 08034 Clayton, MO 63105

[| AcowpieTEPLUMENG SEFICE - SIS 1951 ~FEFAS - FENIODEL G - FESDENTAL - COMMERCUL - FESENAAD |I

_custouen | 'PURCHASE ORDERNG £

Too Wk T | WOREONE T vn”

A
WS -

173017

| MAWC net due ugon recelpt | 5/23/17
28 Arundel
Fhisn labor and material to replace lead water service to house,
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 9.86
1 1" Copper Reducing Tee 20.47 20.47
i0 1" Type M Hard Copper 4,42 44.20
1 Usage Of String Solder &
Paste 551 5.51
2 B-Tank (Usage) 551 11.02
2 1/2" Brass Cap 3.14 6.28
2 Brass Nipple 1/2x4" 16.58 33.16
i 1" Flared Tee Head 89.58 89,58
1 St Louis 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 Material and Cther : 662,26
1 Permit 60,00 £0.00*
1 Dump Fee 7006 | 70.00*
40 Bore @ $25.00 Per Foot 25.00 1,000.00*
1 Trench Safety and Protection 75.00 75.00*
BALE AMOUNT, -
@7:}’* —
@ et o Visit us at our wabsite
il @tf;w&!;“ www.ojfaughlinplumbing.com

SEE REVERSE SIDE FOR LIEN CLAUSE

MAWC southwest operations
Schedule JAM-16



MoPSG S0002_Attachment 6
Case No. WU-2017-0296
Page 8 of 64

-4 LAUGHLIN invoice

s (S

306 Saint Louls Avenus INVOICE NO. 3172122
VALLEY PARK, MISSOURI 63088
§36-225-0892 314-961-7327
BILL TO: JOB:
Missouri American Water Co MAWC - Arundel PI,
PO Box 5605 PO#: 5000071240
Cherry Hilt, N1 DB034 Clayton, MO 63105

[T ACOMPLETE FLUMBING SERVICE~ SINGE 1851 ~ REPAIRS - AEKODELING. - RESIENTIAL ~ COMMERCL ~ DESGNEULD ||

CUSTONER | PURCPASE OROBARO |+  SETVCERECHr 11 il . SOBE L i TEme- . | hVOCEbAE ] PAGE |
MAWC 173017 net due upen recelpt 5/23/ 17 2
_QUANTRY R - & BESGRIFTION BT TR SONT PRI AREUNT:
b Compactor Usage 45.00 45.00%
1 Skidsteer Per Day 350,00 350.00*
1 Mini-Excavator Per Day 350.00 350.00*
1 Dump Truck Per Day 350.00 350.00%
17.5 Plumber At $118.00 Per Hour 118.00 2,065.00%
2.5 Plumber OT Al $140.00 Per Hour 140.00 350.00%
14 Cperator At $83.00 Per Hour 83.00 1,162.00*
19.5 Laborer with Service Truck @
$89.00 Per Hour 89.00 1,735,50%
1.5 Laborer with Service Truck OT

@ $108.00 Per Hour 108,00 162.00*

Total Labor 7,774.50

* means item Is non-taxable
. SALE AMOUNT
; SALE sl 8,436.76
ng' < Ve -
oL Visit us at our website RAIPALCS 53.71
“ a,rlf‘ i www.ojlaughiinplumbing.com e

48,490.47

yaw | B

SEE REVERSE SIDE FOH LIEN CLAUSE

Schedule JAM-r6



MoPSC S0002_Altachment 6
Case No. WL-2017-0286
Page 9 of 64

O.J. | AUGHLIN ﬁﬂV@ﬁ ce

PLUMBING COMPANY

e S 8 e

3086 Saint Louis Avenue INVOIGE NO. 3172140
VALLEY PARK, MISSOURI 63088
635-225-0992 314-981-7327
BELL TO: JOB:
Missourt American Water Co MAWC - Arundel Pi.
PO Box 5605 PO#: 5000071240
Cherry Hill, NJ 08034 Claytory, MO 63105

HACGME!EP&NH\‘GSEMOE~SNGE1951 RERARS S Rafoawm~aesm~am~mmm~ossmaum]}

GUSTOMER Puacmssaﬁntﬂ N T R Rt e R
MAWC MAWC 173017 net due upon receipt]  5/23/17 1
~QUANTIRY. SDESCRIBIIC R BHICE CAMGU!
To furnish labor and material to replace lead water service to house,
1 1" Copper Fittings
{90-45-Couplings) 4,93 4.93
i 1" Copper Reducer / Bushing 6.67 6.67
1 3/4" Copper Fittings
{90-45-Couplings} 3.59 3.59
2 1" Type M Hard Copper 4.42 8.84
1 Usage OF String Solder &
Paste ) 5.51 5.51
2 B-Tank {Usage) 551 11.02
1 1" Fared Tee Head 83.58 BS.58
1 3/4" Meter Yoke 114.81 114.85
1 Fibre Meter 8Box 96.25 96.25
1 Meter Cover or Lid 50.46 50.46
1 St. Louis County Stop-Box 32.87 32.87
i 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
5 Rock Per Ton 10.65 53.25
Total Material and Other 983.24
1 Permit 60.00 60.00%
1 Trench Safety and Protection 7500 75.00*
SALE AMDUNT
ot
o Wisit us at our wabsite
fg{;ﬂif" prn WL www.gjlaughlinplumbing.com

(_f,yoﬂ’f‘

SEE REVERSE SIDE FOR LIEN CLAUSE

MAWC southwest operations
Schedule JAM-16



MaPSC S0002_Attachmen! 6
Case No. WU-2017-0296

0.J.{AUGHLIN
PLUMBIN%‘EEE‘IEANY

306 Saint Louis Avenue
VALLEY PARK, MISSOURI 63088

INVOICE NO.

636-225-0082 314-961-7327
BILLTO: Jop:
Missauri American Water Co MAWC - Arundel PI,
PO Box 5605 PO#: 5000071240

Cherry Hill, N) §8034 Clayton, MO 63105

invoice

3172140

|| A COMPLETE PLUMBING SEFVICE ~ STICE 1651 ~ REPAIRS ~ REVODELING ~ IESIDENTUL ~ COMMERCIAL ~ DESIGNEVAD ||

Page 10 of 64

SURCHASECROER R, &

';,‘;_‘:, . ’??N:OKEEDATE 4 :5:'.8;5.-@5 .

173017

U]

net due upon receipt | 5/23/17

i O

TRITERAE,

i Dump Fes 70.00 70.00%
i Compactor Usage 45.00 45,00%
1 Skidsteer Per Day 350.00 350.00%
1 . Mini-Excavator Per Day 350,00 350.00*
1 Dump Truck Per Day 350.00 350.00%
80 Bore @ $25.00 Per Foot 25.00 2,000.00*
20 Plumber At $118.00 Per Hour 118,00 2,360.00%
25 Plumber QT At $140.00 Per Howr 140.00 350.00%
135 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 Service Thxk @
$89.00 Per Hour 83.00 1,780.00*
15 Laborer with Service Truck OT
@ $108.,00 Per Hour 108.00 162.00*
Totat Labor 9,192.50
* means item Is non-taxable
° Al B
. SMEMMOUNT ) yn 17574

o Visit us at our website
' www.ojlaughlinplumbing.com

SEE REVEASE SIDE FOR LIEN CLAWBE

9.74

$10,255.48

Scheduie JAM-16



LT

0. AUGHLIN
PLSMBiN%OMPﬂNY

306 Saint Louils Avenus

VALLEY PARK, MISSOUR! 63088

MoPSC S0002_Attachment 6
Case No, WLI-2017-0286
Page 11 0f 64

invoice

INVOICE NO, 3172141

SEE REVERSE SIDE FOR UEN CLAUSE

636-225-0892 314-961-7327
BiLL TO! JoB:
Missouri American Water Co MAWC - Arundel Pl
PQ Box 5605 PO#: 5000071240
Cheryy Hill, NJ 08034 Clayton, MO 63105
u_ A QONPLETE FLUMBING SERVICE ~ SNCE 1061 ~ HREPAIRS ~ BEMODELING - RESIDENTIAL ~ COMVERCHL ~ DESENBULD ][
“cugTones - T pascmseoaasa NOYL oL SSERVBETEERAT T e Jr o yeapg el NS Barg | < PAGE
MAWC MAWC 173017 rlet due upon receipt Sfz3NT7 1
38 Arundel
To furnish labor and material to replace lead water service to house,
1 1" Flared Angle Stop 53.56 53.56
1 1 Copper M - FIP Adapter 13.95 1395
1 1" Copper Fittings  ~
{90-45-Couplings) 4.93 4,93
1 3/4" Male/Female Dialectic
tnlon 11.02 11.02
1 1" Copper Reducer / Bushing 6.67 6.67
1 1" Copper Fittings
(5t. 90 - St 45) 17.08 1208
15 1" Type M Hard Copper 4.42 66,30
1 Usage Of String Solder &
Paste 5.51 5.51
2 B-Tank (Usage) 5,51 11.02
1 1" Flared Tee Head 89.58 89.58
1 374" Mater Yoke 114.81 114.81
1 Fibre Meter Box 96.25 96.25
i Meter Cover or Lid 50.46 50.46
1 S$t. Louls County Stop-Box 3247 32.87
i 1" Flared Angle Stop 53.56 53.56
100 1" Type K Soft Copper 4.35 435.00
1 Usage of Quick Plug 16,30 16.80
5 Rock Per Ton 10.65 53.25
SALE AVOUNT
o |
/uii' & Visit us al our webslte
@/wxf\ *@* it www.ojlaughlinplumbing.com

MAWC southwest operations
Schedule JAM-16



MoPSC S00062_Attachment 6
Case No. WU.2017-0296
Page 12 of 64

- ks

0.J.JAUGHLIN ﬁﬂV@ﬁ@@

PLUMBING COMPANY
- NVOICE NO.
306 Saint Louis Avenue INVOICENG. 3172141
VALLEY PARK, MISSOURI 83088
636-2256-0892 314-961-7327
BILLTO: JoB:
Missouri American Water Co MAWC - Arundel £,
PG Box 5605 PO#: 5000071240
Cherry Hill, NJ 08034 Clayton, MC 63105

(R COMPLETE PLUNBING SEFVIE - SROE fob1 ~REPAIRS  REVODEL NG ~ RESDENTAL . CONVERGIAL - DESGNGALD |

CUSTOMER 1 PUCIASE ORDEAND. . [, e HLUTHYOKGE DATE | 7PAGE |
MAWC 173017 5,1’23/ 17
_QUANTITY, :
Totat Material and Other 1,132.72
1 Permit 60.00 60.00%
i Dump Fee 20.00 70.00*
i Trench Safety and Protection 7500 75.00%
100 Bore @ $25.00 Per Foot 25.00 2,500.00*
i Compactor Usage 45.00 45.00*
i Skidstear Partial Day 120,00 120,00*
1 Mini-Excavator Per Day 350.00 350.00*
1 Dump Truck Per Day 350.00 350.00%
215 Plumber At $118.00 Per Hour 118.00 2,537.00%
3 Plumber OT At $140.00 Per Hour 140,00 420.00*
13 Operator At $83.00 Per Hour 83.00 1,078.00%
2 Operator OT At $120.00 Per
Hour 120.00 240.00%*
18.5 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 {tem Is non-taxable
| SALE AMOUNT
SAE avoy 10,930.22
ot
ynl" o Visit us at our websits 91.86
g‘faﬁk’ )g}&“ wwiwv.ojfaughlinplumbing.com
wf I

Qlf

$11,022.08

SEE REVERSE SIDE FOR LIEN CLAU

Schedule JAM-r6



MoPSC 50002 _Attachment 5
Case No. WU-2017-0246
Page 13 of 64

0.4 {AUGHLIN invoice

PLUMBING GOMPANY
—MJ“"“—
INVOICE NO.

306 Saint Louis Avenue 3172142
VALLEY PARK, MISSOURI 63088

636-225-0982 314-961-7327
BILL TO: JOB:
Missauri American Water Co MAWC - Arundel Pi,
PO Box 5605 PO#: 5000071240
Cherry Hill, NJ 0B034 Clayton, MG 63105

[| ACOVPLETE PLUNEING SERVCE ~ SINCE 1961 ~ REPAIRS ~REVODELING ~ RESDENTAL ~ COMMERCUL ~ DESGNBULD |

" GUSTOMER | | PURCHARE ORDERNOL |-, . SERVETEOH - . A T B R
‘ MAWC MAWC 173017 net due upon receipt | 5/24/17 1
T ESORETION R T

40 Arundel
TFo furnish labor and-materlal to replace fead water service to house,
i 1" Copper € x C Sleeve /
Less Stop 7.03 7.03
1 1" Copper Fittings
{90-45-Couplings} 4.93 493
2 1" Type M Hard Copper 4,42 8.84
1 Usage Of String Soider &
Paste 5.51 551
2 B-Tank (Usage) 551 11.02
1 1" Flared Tee Head 89.58 §9.58
1 3/4" Meter Yoke 114.81 114.81
1 Fibre Meter Box 96.25 96,25
1 Meter Cover or Lid 50.46 50.46
1 5t. Louls 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
i Usage of Quick Plug 16.50 16,50
8 Rock Per Ton 10.65 53.25
“Total Materlal and Other 980,01
i Permit 60.00 60.00%
1 Trench Safety and Protection 75.00 75.00%
i Dumnp Fee 70,00 70.00%
- BALE AMOUNT
CUYs™ s Visit us at our website
v &t .
™ R vrww.ojlaughlinplumbing.com

SEE REVERSE 8I0E FOR LIEN CLAUSE

MAWC southwest operations
Schedule JAM-r6



%g.wﬁaﬁliﬁ
PLUMBING COMPANY

et (Y

306 Saint Louis Avanue

VALLEY PARK, MISSOURI 63088

MoPSC S0002_Aftachment 6
Case No, WU-2017-0296

Invoice

INVOICE NO.

3172142

Page 14 of 64

636-226-0992 314-861-7327

BILL TO: J0B:

Missouri American Water Co MAWC - Arundel P,

PO Box 5605 PO#: 5000071240

Cherry Hill, NJ 08034 Clayton, MO 63105

{| ACOVPLETE PLUMBING SESM/CE ~ SINCE 1951 ~RERNRS ~ HEMODELING ~ RESIDENTIAL ~ COMMERGIAL~ DESBNEAD |
GUSTOMER ] PURGHASE OREERRO.  SEAVICE TECH. - e VOTEDATE - | PAGE
MAWC 173017 net due upon receipt- | 5/24/17 2

1 .@Eyowf’

i Compactor Usage 45.00 45,00*
1 Skidsteer Per Day 350.00 350.00*
i Minl-Excavator Per Day 350.00 350,00
1 Dump Truck Per Day 350.00 350.00*
100 Bore @ $25.00 Per Foot . 25.00 2,500.00*
17.5 Plumber At $118.00 Per Hour ’ 118.00 2,065.00%
3 Plumber OT At $140.00 Per Hour 140.00 420.00*
13 Operator At $83.00 Per Hour 83.00 1,079.00%*
i Operator OT At $120.00 Per
Hour 120.00 12Q,00%
15,5 Labaorer with Service Truck @
$89.00 Per Hour 89.00 1,735.50*
i Labaorer with Service Truck OT
@ $108.00 Per Hour 108.00 108.00%*
Total Labor 9,327.50
* means ftem Is non-taxable
10,307.51
, @yﬂ“' o Visit us at our website - 79.48
u,za‘tf“ T www.ojlaughlinplumbing.com ( §

SEE REVERSE SIDE FOR LIEN CLAUSE

$10,386.99

MAWC southwest operations
Schedule JAM-r6



MoPSC 80002 _Attachment 6
Case No. WU-2017-0295
Page 15 0f 64

0.J. JAUGHLIN invoice

PLUMBING COMPANY

wfm—_——
306 Salnt Louis Avenue INVOICENO. 5172143
VALLEY PARK, MISSOURI 63088
636-225.0092 314-061-7327
BILL TO: 408
Missouri American Water Co MAWC - Arundel P,
PO Box 5605 PO#: 5000071240
Cherry Hill, NJ 08034 Clayton, MQ 63105

l[AgcwiE;émmW~mm~nm;mmm~mmm~mwu»nssmwm]] _

CUSTONER [, FUNGHABE DRORR R0, | SERIGEYEBR. T LT LRk L o TERNS T i NYOREDAE] . PA
MAWC 1 MAWC 173017 net due umn recetpt 5/24f17. 1
P T OBECRITION L h . - T ORRPAICE SOt
44 Arundel
aterial to replace lead water sarvice to house,
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 9.86
1 1" Copper Fittings
{St. 90 - St. 45) 17.08 17.08
1 1/2* Plug {Square Head) 9.80 9.80
10 1" Fype M Hard Copper 4.42 44.20
1 Usage Of String Soider &
Paste 551 5.51
2 B-Tank (Usage) 5.51 11.02
1 1" Flared Tee Head $9.58 89.58
i 3/4" Meter Yoke 114.81 114.81
i Meter Cover or Lid 50.46 50.46
1 Fibre Meter Box 96.25 96.25
1 St Louis 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 Quick Plug 16.90 16,90
5 Rock Per Ton 10.65 53.25
Total Material and Other 1,107.66
SAEAYOUNT |
%P 3
@y"w Visit us at our websile
Ol ar!‘[ :fi"‘ www.oflaughlinplumbing.com

o

SEE REVERSE SIDE FOR LIEN CLAUSE

MAWC southwest operations
Schedule JAM-ré



; O.J.JAUGHLIN
: PLUMBING COMPANY
e Glit——
308 Saint Louls Avenue
VALLEY PARK, MISSOURI 63088

MoPSC S0002_Altachment 6
Case No. WH-2017-0206

Page 16 of 64

involce

INVOICE NO.

3172143

636-225-0992 314-961-7327
BiLLTO: JOB: :
Missourl American Water Co MAWC - Arunde] P,
PO Box 5605 PO#: 5000071240
Cherry Hill, N3 08034 Clayton, MO 63105
[AcowPLETE PLUVBIG SERVICE “SNOE 1651 ~ REPARS - PENODELING ~ RES DENTAL - COMMERGIAL- DESBNAUD ||
QUSTOMER ' FURCHASE'QRIERNO.: |/ i ST FeRS Ol ihwoREDaTE | eigE
MAWC MAWC 173017 | netdueuponreceipt | 5/24/17 1 2
e [uNivegie oUR
1 Permit 60.00 60.00%
1 Dump Fee 70.00 70.00*
1 Trench Safety and Protection 75.00 75.00%
1 Compactor Usage 45.00 45,00%
100 Bore @ $25.00 Per Foot 25.00 2,500.00%
1 Skidsteer Per Day 350.00 350.00%
1 Mini-Excavator Per Day 350.00 350,00%
i Dump 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 Operator OF At $120,00 Per
Hour 120.00 120.00%
20 Laborer with Service Truck @
$89,00 Per Hour 89.00 1,780.00%
15 Labarar with Service Truck OT
@ $108.00 Per Hour 108.00 162.00%
Total Labor 9,598.50
* means item s non-taxable
o _L'_E,_M‘??Um ' 11,106.16

ot
b
fmnff'@%&n‘*”

@’Jgu%

Visit us at our websile

www.oflaughlinplumbing.com

SEE AEVERSE SIDE FOR LIEN CIMUSE

MAWC soutfiwest operations

89.83

$11,195.99

Schedule JAM-16



MoPSC S0002_Attachment 5
Case No, WU-2017-0296
Page 17 of 64

- o - -

st coapalt invoice

306 Saint Louls Avenue INVOICENO. 317144

VALLEY PARK, MISSOUR! 63088

636-225-0992 - 314-981-7327
BILLTO: JoB:
Missouri American Water Co MAWC - Arundel Pl
PO Box 5605 POJ#: 5000071240

Cherry Hill, N3 08034 Clayton, MO 63105

1| A COMPLETE PLUMBANG SERVICE ~ BNCE 1951 ~REPNAS ~ REVIODELBG - RESIDENTIAL~ COMVERCAL~DESIGRULD |

OUSTOMER [ PURCHASE ORPERNO. “| = SERVICETECH, " ek A _INVDGEDATE. |7 - PAGE -
MAWC MAWC 173017 net due upon recelpt |  5/24/17 1
T ¢ IDESCAIPTION TR PRICE
46 Arundel
To furnish Jaberand material to replace lead water service to house.
1 1" Fiared Angle Stop 51,56 53.56
1 1" Copper M - FIP Adapter 13.95 13,95
i 1" Copper Fittings
{50-45-Couplings) 4.93 493
1 3/4" Copper Fittings
{5t. 80 - St. 45) 519 519
1 1" Copper Reducer / Bushing 6.67 6.67
16 1" Type M Hard Copper 4.42 44,20
2 3/4" Copper Fittings
{80-45-Couplings) 3.59 7.18
5 3/4° Type M Hard Copper ) 2.69 13.45
i Usage OFf String Solder & _
Paste 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 i14.81 114.81
1 1" Flared Coupling 27.55 27.55
i Fibre Meter Box 96.25 96.25
1 Meter Cover or Lid 50.46 50.46
1 St. Louis 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 Quick Plug 16.90 16.90
SHLE MO
%}‘, . - S
@yﬂu' o Visil us at our website
fu LT T www.ojlaughlinplumbing.com

ap

SEE REVERSE SIDE FOR LIEN CLAUSE

MAWC southwest operations
Schedule JAM-r6



MoPSC S0002_AHachment 6
Case No, WU-2017-0296
Page 18 of 64

- ==

O J LAuGiiLin
PLUMBING COMPANY

involce

Sieor INVOICE NO
306 Salnt Louis Avenue NVOICENG. 3192144
VALLEY PARK, MISSOUR! 63088
636-225-(992 314-961.7327
BILL TO: JOB!
Missourl American Water Co MAWC - Arunde! PI,
PO Box 5605 PO#: 5000071240

Cherry Hill, NJ 08034 Claytor, MO 63105

llAmmumsmesem~swoema1 nm&nsﬂmmva~assnam~mawmw1~oﬁs:mmj]

CUSTOMER" |  PURCHASE'ORDERNO.. SERVICETECIG _ 1 TEANS 4.7 PAGE
173017 net due upon receit spa7 2
& PR DR ANOURTET
5 Rock Per Ton 10.65 53.25
Total Materlal and Other L 1,135.49
1 Permit 60.00 60.00*
1 Dump Fee 70.00 70,00*
i Concrete Saw Per Day 350,00 - 350.00%
i Trench Safety and Protection 75.00 75.00%
1 Skidsteer Per Day 350.00 350.00*
1 Mini-Excavator Per Day 350.00 350.00*
1 Pump Truck Per Day 350.00 350.00*
1 Compactor Usage 45,00 45.00*
100 Bore @ $25.00 Per Foot 25.00 2,500.00*%
i85 Plumber At $118.00 Per Hour 118,00 2,183,00%
1.5 Plurnber OT At $140.00 Per Hour 140.60 210.00*
10 Operator At $83.00 Per Hour 83.00 830.00*
1.5 Operator OT At $120.00 Per
Hour 120.00 180,00*
16 Laborer with Service Truck @
$89.00 Per Hour 89.00 1,424.00%
1.5 Laborer with Service Truck OT .
@ $108.00 Per Hour 108.00 162.00*
Total Labor 9,139.00
* means item is non-taxable
SALEAHOUNT 10,274.89
@yel" b Visit us at our website
/{ﬁ'unf“ @g}_u‘ﬂ‘ www.ojlaughiinplumbing.com

ey

SEE REVERSE SIDE FOR LIEN CLAUSE

$10,367.01

MAWC southwest operations

Schedule JAM-16



MoPSC S0002_Atlachment 6
Case No, WU-2017-0246
Page 19 of 64

Sl invoice

e —

306 Saint Louis Avenue INVOICERO. 3193145
VALLEY PARK, MISSOURI 63088
636-225-0892 314-061-7327
BILL TO; JOB:
Missour! American Water Co MAWC - Arundel P,
PO BoX 5605 PO#: 5000071240
Cherry HIl, NJ 08034 Clayton, MO 63105

cusToues - | PURCHASE'ORDEN O~ < TSERMOETECH, 1T B dogr CINVOICE DATE - PAGE
MAWC MAWC 173017 5724717 1
I T DESCRIPTIGN: Ty T i
abaf and materlal 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 Fibre Meter Box 96.25 95,25
i Meter Caver or Lid 50.46 50.46
1 St. Louis Gounty Stop-Box 32.87 32.87
2 1" Flared Angle Stop 53.56 167,12
100 1" Type K Soft Copper 4.35 435.00
1 Usage of Quick Plug 16.50 16,90
2 B-Tank (Usage) 5.51 11,02
1 1" Copper M - FIP Adapter 13.85 13.95
3 1" Copper Fittings

(90-45-Couplings} 4.93 14,79
i 1" Copper Reducing Tee 2047 2047
10 1" Type M Hard Copper 4,42 44.20
2 1/2" Plug (Square Head) 9.80 15,60

1 iJsage Of String Solder &
Paste 551 5.51
1 Universal Slider Brackets 7.40 7.40
4 Drywall Screw 0.33 1,32
5 Rock Per Ton 10.65 53.25
Total Material and Other 1,134,550

SALE AOUNT
J"w Visit us at our website
rgfmﬂ* www.ollaughlinplumbing.com

4 o

SEE REVEASE SIDE FOR LIEN CLAUSE

MAWC southwest operations
Schedufe JAM-16



MoPSC S0002_Attachment 6
Case No. WU-2017-0285
Page 20 of 64

-

0.J.JAUGHLIN Involce

PLUMBING COMPANY

Frtp——
308 Saint Louls Avenue INVOICE NO. 3172145
VALLEY PARK, MISSOURI 63080
636-225-0992 A14-961-7327
BILL TO: JOB:

Missouri American Water Co MAWC - Arundel Pi,

PO Box 5605 PO#: 5000071240

Cherry Hili, N1 08034 Clayton, MO 63105

HAoavmmmem~mms!~afmm REMODELING ~ FRESIDENTIAL ~ COMMERCUAL ~ DESGNBIAD u

GUSTOVER * .| PURCHASE CHDEAND, . | - - SERVIGE SYERNS PAGE
MAWC MAWC 173017 nef due upon recelpt
A LA I L DREOAIPTIONT :
1 Permit 60.00 60.00*
1 Trench Safety and Protection 75.00 75.00*
1 Dump Fee 70.00 70.00%
1 Concrete Saw Per Day 350.00 350,00*
1 Compactor Usage 45.00 45,00*
i Skidsteer Per Day 350.00 350,00%
1 Mini-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*
215 Plumber At $118.00 Per Hour 118.00 2,537.00%
2.5 Flumber OT At $140.00 Per Hour 140.00 350.00%
13 Operator At $83.00 Per Hour 83.00 1,079.00=
1 Operator OT At $120.00 Per
Hour 120,00 120.00*
19.5 Laborer with Service Truck @
$89.00 Per Hour 89.00 1,735,50%
1.5 Laborer with Servige Truck OT
@ $108.00 Per Hour 108.00 162.00*
Total Labor 10,133.50
* means item is non-taxable
SALE AMGUNT .

11,268,00

ROL

o Vigit us at our websita
it wsw.ojlaughlinplumbing.com

$11,360.01

SEE REVERSE SIDE FOR LIEN GLAUS

MAWC southwest operations
Schedule JAM-16



MoPSC 80002_Attachment 6
Case No. WU-2017-0296
Page 21 of 64

0 qnueiciy invoice

i T8 s
306 Saint Louls Avenue
VALLEY PARK, MISSOQURI 63088

INVOIGE NO. 3172146

636-225-0992 314-961-7327
BILL TO: Jos:
Missouri American Water Co MAWC - Arundel PI,
PO Box 5605 PO#: B000O71240
Cherry Hill, NJ 08034 Clayton, MO 63105

A COMPLETE PLUMBING SEFVICE - SNOE 1651 ~RETITS- FEMODEUNG - RESDENTUAL - GOMMERCIL -~ DFSONBULD |

CUSTOMER -, P&n&:—mseoaosa HO. - .fij“'e'f 5] INVOICEDATE 4 | “PAGE
MAWC 173017 5/ 24/17
QUANTITY.
To furnish labor and materlal to replace lead water service to house.
1 1" Flared Angle Stop 53.56 53.56
1 1" Copper M - FIP Adapter 13.95 13.95
1 17 Copper Fittings
{90-45-Couplings) 4,93 4.93
i 1" Copper Reducing Tee 2047 2047
i 3/4" Boiler Draln / Hose Bibb 12.36 12.36
1 3/4" Plug (Square Head) 11.49 11.49
b 1* Mickey Hanger 0.92 0.92
2 Drywall Screw 0.33 (.60
10 1" Type M Hard Copper 4,42 44,20
i Usage Of String Solder 8
Paste 5,51 5.51
2 B-Tank (Usage) 5.51 11.02
1 1" Flared Tee Head 89.58 89.58
1 3/4" Meter Yoke 114,81 1i4.81
i 1-1/4" Flared Coupling 79.76 79.76
1 Fibre Meter Box 96.25 96.25
1 Meter Cover or Lid 5046 | 506.46
1 St. Louls County Stop-Box 3287 32.87
1 1" Flared Angie Stop 53.56 | 53.56
100 1" Type K Soft Copper 435 °§ 435,00
1 tisage of Quick Plug 16,90 16,50
5 Rock Per Ton 10.65 53.25
S BALEAMOUNT
of
Ljﬁl" o Visit us at our website
foj;fmlf‘ @3 W www.ojlaughlinplumbing.com

( ngl"’

SEE REVERSE SIDE FOR LIEN CLAUSE

MAWGC southwest operations
Schedule JAM-r6



MoPSC 80002 _Atiachment 6
Case No. WU-2017-0296
Page 22 of 64

Ty

i cowPay invoice

”m

306 Saint Louis Avenue INVOIGENO. - 3497148

VALLEY PARK, MISSOURI 63088

636-225-0992 314-961-7327
BILL TO: JOB:
Missouri Amercan Water Co MAWC - Arundel Pl
PO Box 5605 PO#: 5000071240
Cherry Hill, N7 08034 Clayton, MO 63105

][Ammmamemsa}mg«sme1351-nmns~nanooemuassom~oomsmm~oesewu_ﬂ
: i AL TBWNOCEDATE ] PAGE -

5[241' 17_

_eustouta . | PURCHASE ORDERNO. -

173017

net due upon recelpt

Total Material and Other 1,201,51
E 1 Permit 60.00 60.00%
' 1 Dump Fee 70.00 70.00%
i Trench Safety and Protection 75.00 75.00%
i Concrete Saw Per Day 350.00 350.00%
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 Truck Per Day 350.00 350.00*
80 Pore @ $25.00 Per Foot. 25.00 2,000,00*
14.5 Plumber At $118.00 Per Hour 118.00 i,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*
1.5 : Operator OT At $120.00 Per
Hour 120,00 180.00%
16 Laborer with Service Truck @
$89.00 Per Hour 89.00 1,424,00%
15 Laborer with Service Truck OT
@ $108.00 Per Hour 108.00 162.00%
Total Labor 8,167.60
* means itemn is non-taxable
SALE ANOUNT. 9,368.51
f{)}?ﬁ- - i
Jﬂu' o Visit us at our website K-\ 2 T 97.44
@5}«‘1"' vaww.oflaughlinpiumbing.com ]

ml“!‘ : T
?zigﬂib“' [,/”"i”i

SEE REVERSE SIDE FOR LIEN CRAUSE

$9,465.95

MAWTC southwest operations
Schedule JAM-r6



e st 1 o

0.J.|AUGHLIN
PLUMBING COMPANY

iy Pt

306 Saint Louis Avenue
VALLEY PARK, MISSOURI 63088

MoPSC S0002_Atiachment 6
Case No. WU-2017-0295
Page 23 of 64

INvoIce

{NVOICE NO. 3172147

636-225-0092 314-961-7327
BILL TO: JOB;
Missouri American Water Co MAWC - Arundel P,
PO Box 5605 pO#: 5000071240
Cherry Hill, N3 08034 Clayton, MO 63105

[[ A COMPLETE PLUMB1G SERVICE - SOCE 1961 ~ REPARS - REVIODELING ~ REGDENTIAL ~ QOVMERGIAL ~ DESONBULD |

CUSTOMER | PURCHASE ORDERHO: ATV TERMS ) INVOICEOMTE | PAGE
MAWCG ) HMAWC 173017 net due upon recelpt | 5/24/17 i
i B T G g
4 Arundel
a furnish labor and-nfatertal to replace lead water service to house,
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 9.86
| 1" Copper Reducing Tee 20,47 2047
1 1" Copper Fittings
{5t. 90 - 5t, 45) 17.08 17.08
iz 1" Type M Hard Copper 4.42 53.04
1 Universal Slider Brackets 7.40 7.40
1 3/4" Plug (Square Head) 11,49 11.49
4 Drywall Screw 0.33 1.32
1 Usege Of String Solder &
Paste 5.51 551
2 B-Tank (Usage) 5.51 11.02
| 3/4" Shark Bite Cap 7.36 7.36
1 1" Flared Tee Head 89.58 89.58
1 3/4" Meter Yoke 114.81 114,81
i 1" Flared Coupling 27.55 27.55
1 Fibre Meter Box 96.25 96.25
1 Meter Covet or Lid 50.46 50.46
1 St. Louls County Stop-Box 32.87 32.87
i 1" Flared Angle Stop 53.56 53.56
100 1" Type K Soft Copper 4,35 435,60
iéaglé ;{gobnr
(gt;#z S : L
| @yﬂ“’ o Visit us at our website
%vﬂ o @@1«5@1 www.oflaughlinplumbing.com

@}ng(}f’

SEE REVERSE SIDE FOR LIEN CLAUSE

MAWC southwest operations
Schedule JAM-16



MoPSC 50002_Attachment 6
Case No. WLI-2017-02958
Page 24 of 64

0.J.{AUGHLIN invoice

PLUMBING COMPANY
INVOICE NO,

3086 Saint i.ouls Avanue T 3172147
VALLEY PARK, MISSOURI 63088

636-225-0992 314.961-7327
BILL TO: JOB:
Missour] American Water Co : MAWC - Arundel PI,
PO Box 5605 PO#: 5000071240
Cherry Hill, NJ 08034 Clayton, MO 63105

HAOGWLEIEW m«&%ﬁwﬂ~nemﬂs~maw~nesn&m~om.m~eesmaﬂ]

TCUSTOMER: [ FoNGHASE eanamezr i 3 ST CPAGE
MAWC 1 MAWC 173017 net due upm reoetpt 5724117 2
TR TGRSR TR RO
1 Usage of Quick Plug 1690 16.90
5 Rock Per Ton 10.65 53,25
Total Materal and Other 1,182,29
1 Pemit 60.00 | 60.00*
i Trench Safety and Protection 75.00 75.00*
i Dump Fee 70,00 70.00*
i Compactor Usage 45.00 45.00%
1 Skidsteer Per Day 350.00 350,00%
1 Mini-Excavator Per Day 350,08 350,00*
i Bump Truck Per Day 350.00 350.00%
100 Bore @ $25.00 Per Foot 25.00 2,500.00*
14.5 Plumber At $118.00 Per Hour 118,00 1,711,00%
15 Plumber OT At $140.00 Per Hour 140.60 210.00%
10 Operator At $83.00 Per Hour 83.00 830.00%
1.5 Operator OT At $120,00 Per
Hour 120.00 180.00*
16 Laborer with Service Truck @
$89.00 Per Hour 89.00 1,424.00%
1.5 Lahorer with Service Truck OT _
@ $108.00 Per Hour 108,00 162.00%
Total Labor - 8,317.00
* means item Is non-taxable
oL, Vigit us at our website
77 ;Laﬂ‘k' Wi i www.ojlaughlinplumblng.com

$9,595.17

SEE REVERSE SIDE FOR LUEN CLAUSE

MAWC southwest operations
Schedule JAM-r6



MoPSC S0002_Attachment 6
Case No. WLL.2017-0286
Page 25 of 64

——

0.d. AUGHMLIN
pwmsme COMPANY

invoice

——— "c.'p—w-—
306 Saint Louls Avenue
VALLEY PARK, MISSOURI 63088

636-225-0092

314-861-7327

INVOGEND. 3172148

SEE REVERSE SIDE FOR LIEN CLAUSE

BILL 7O JoB:
Missouri American Water Co MAWC - Arundel P,
PO Box 5605 PO#: 5000071240
Cherry Hill, NJ 08034 Clayton, MO 63105
I A COMPLETE PLUMBING SEFVIOE ~ SINCE 1951 ~ REPAIRS ~ REMODELING ~RESIDENTIAL~ COMYERGUL ~ DESGNBUID ||
CUSTOMER .| PURCHASE OFCER NG | - 1 AERCE TEGH P RERNS N INVOIGE DATE
MAWC net due upon reoeipt 5/24/17
55 Arundet
To furnish labor and‘material to replace lead water service to house.
1 1" Flared Angle Stop 53.56 53.56
1 1" Copper M - FIP Adapter 13,95 13.95
3 1" Copper Flttings
{80-45-Coupilngs) 493 . 1479
3 1" Copper Fittings
(5t. 90 - St. 45) 17.08 51.24
i 1" Copper Reducing Tee 20,47 20,47
10 1* Type M Hard Copper 442 44,20
1 1" Mickey Hanger 0.92 0.92
2 Drywall Screw 0.33 0.66
2 1/2° Plug {Square Head) 9.80 19.60
2 B-Tank (Usage) 5.51 11,02
1 Usage Of String Soider &
Paste 5.51 5,51
1 1" Flared Tee Head 89.58 83.58
1 3/4™ Meter Yoke 114.81 114.81
1 1" Fared Coupling 27.55 27.55
1 Fibre Meter Box 96.25 96.25
1 Meter Cover or 14d 50,46 50.46
1 St Louis County Stop-Box 32.87 32.87
i 1" Aared Angle Stop 53.56 53.56
100 1" Type K Soft Copper 4.3% 435.00
i Usage of Quick Plug 16,90 16.50
| . SALE AyioutiT
Vi ‘
- @yol“ o Visit us at our website
rgﬁm\k‘ @Eﬁfﬂ www.ojlaughlinplumbling.com

MAWC southwest operations
Schedule JAM-r6



MoPSC 80002_Attachment 6
Gase No. WU-2017-0295
Page 26 of 64

0. J. [ AUGHLIN invoice

PLUMBING COMPANY

e G e
306 Saint Loufs Averue INVOICENO. 3172148
VALLEY PARK, MISSOURI 63088
§36-225-0902 314-961-7327
BILL TO; JoB:
Missourl American Water Co MAWC - Arundel PI,
PO Box 5605 POZ. 5000071240
Cherry Hill, NI 08034 Clayton, MO 63105

l[AomﬁEmmwmsem SINGE 1851 ~ REPAINS ~ REMODELING ~ mm~m«5acw~o&smmw“

3 CUSTOMER | PURGHASE CRORR NO. * 155 Jogg S CAERMS T Sf CINVOCEOATR | PAGE
MAWC 173017 net due upen recelpt}  5/24/17 2
GUANTITY "DESCRIPTIO R AN T asounte .
; 5 Rock Per Ton 10.65 53.25
Total Materlal and Other 1,206.15
1 Permit 60.00 60.00*
1 Trench Safety and Protection 75.00 75.00*
1 Dump Fee 70.00 70.00*
1 Compactor Usage 45.00 45,00+
1 Skidsteer Par Day 350.00 350.00*
1 Mini-Excavator Per Day 350.00 350.00*
1 Dump Truck Per Day 350,00 350.00%
80 Bore @ $25.00 Per Foot 25.00 2,000.00%
14.5 Piumber At $118.00 Per Hour 118.00 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%
1.5 Operator OT At $120,00 Per
Hour 120.00 180.00*
16 Laborer with Service Truck @
489,00 Per Hour B9.00 1,424.00*
1.5 Laborer with Service Truck OT ;
@ $108.00 Per Hour 108.00 162.00*
Total Labor 7,817.00
* means ftem is non-taxable
SMEAOUNT. . 9,023.15
kcye!" Visit us at our website << Al pa Tax' 97.82
r)]f it @%ﬂb“‘“ www.ojlaughtinplumbing.com | B
o

$9,120.97

SEE HEVERSE SIDE FOR LIEN CLAU

Schedule JAM-r6



MoPSC 50002_Attachment 6
Case No. WU-2017-0296
Page 27 of 64

—n e

Rk, oo invoice

Arrrr—— %————-
306 Saint Louis Avenue INVOIGE RO 3172140

VALLEY PARK, MISSOURI 63088

636-225-0992 314-961-7327
BILL TO: JoB:
‘ Missouri American Water Co MAWC - Arundel P,
PO Box 5605 PO#: 5000071240

Cherry HIll, N3 08034 Clayton, MO 63105

1[A0®HEEM&&\GSEW~SI\CE1%1~HB’NRS~RE¥OD&NG mswnw~mnﬁcm~mw”

CUSTOMER - [  PURGHASE ORDER RO s {7 YER | INVORGEDATE . | -PAGE |
MAWC 173017 net due upon receipt 5/24/ 17 i
QUANTITY JEUNITRRIGE. i - AMGUNT
hertior and material to replace fead water service to house,
i 1" Flared Angle Stop 53.56 107.12
1 1" Copper M - FIP Adapter 13.95 13.35
4 1" Copper Fittings
(90-45-Couplings) 4,93 19.72
1 1" Copper Reducing Tee 2047 20.47
1 3/4" Copper Fittings
{50-45-Couptings) 3.59 3.59
1 3/4" Male/Female Dialectic
Union 11.02 11.02
20 1" Type M Hard Copper 442 88.40
5 3/4" Type M Hard Copper 2,65 13.45
1 Usage Of String Solder &
Paste 5.51 5.51
i 8-Tank {Usage) 551 5.51
1 1" Flared Tee Head 89.58 89.58
i 3/4" Meter Yoke 114,81 114.81
1 Flbre Meter Box 96.25 96.25
i Meter Cover or Lid 50.16 50.46
1 St. Louis County Stop-Box 32.87 32.87
90 1" Type K Soft Copper 4.35 381.50
1 Usage of Quick Plug 16.80 16.90
5 Rock Per Ton 10.65 53.25
CUSALEAKIOUNT
J Visit ug at our website
f,ull’ Jg &b!"‘ www.ojlaughlinplumbing.com
@9( A

SEE REVERSE SIDE FOR LIEN CLAUSE

MAWC southwest operations
Schedule JAM-r6



0,J.| AUGHLIN
PLUMB!NG COMPANY

e it e
308 Saint Louls Avents
VALLEY PARK, MISSOURI 83nas

§36-225-0892 314-961-7327

BILL TO: JOB:
Missourt American Water Co
PO Boyx 5605
Cherry Hill, N2 08034

invoice

INVOICE NO.

MAWC - Arundel Pl
PO#: 5000071240
Clayton, MC 63105

tMoPSC 80082_Attachment 6
Case No. WU-2017-0296
Page 28 of 64

3172149

1| ACOMPLETE PLWBING SERVICE ~SINCE 1951 ~ REPARS - HEMODELING  RES DENTIAL ~ COMMERCIAL ~ DESGNBLALD |

|

o

SEE REVERSE SIDE FOR LIEN CLAUSE

GUSTOMER | FURCHASE ORORRND, 17 L . - SRAVIGETEGH —. o] L TEMS - | NOKEONE | PAGE
MAWC MAWC 173017 net due up—an receipt | 5/24/17 2
QUANS SPESCRIPTION 7= /55 e R T

Total Material and Other 1,134.36
i Permit 60.00 60.00*
i ‘Trench Safety and Proteciion 75.00 75.00*
1 Dump Fee 70.00 70.00%
1 Compactor Usage 45.00 45.00*
b | Skidsteer Per Day 350.00 350.00*
1 Mini-Excavator Per Day 350.00 350,00*
1 Dump Truck Per Day 350.00 350.00*
80 Bore @ $25.00 Per Foot 25.00 2,000.00*
15.25 Plumber At $118.00 Per Hour 118.00 1,799,50%
1 Plumber OT At $140.00 Per Hour 140.60 140.00%
8 Operator At $B3.00 Per Hour 83.00 £64.00*

i Operator OT At $120.00 Per
Hour 120.00 120.00%

i6 Laborer with Service Truck @
$89.00 Per Hour 89.00 1,424.00%

1 Laborer with Service Truck OT
@ $108.00 Per Hour 108.00 108.00%
Total Labor 7,.555.,50

* means ltem 5 nen-taxable
SALE AMDUNT
if : AMOUN 8,689.86
Lot Visit us at our wabsite 92,00
@"a,nf\ @g‘gzif‘ www.gjlaughlinplumbing.com

MAWC socuthwest operations

Schedule JAM-r8




MoPSC 80002_Attachment 6
Case No, WU-2017-0298
Page 29 of 64

- -

0.J.JAUGHLIN involce

PLUMBING COMPANY

o INVOICE NO.
306 Saint Louis Avenue T 3172150
VALLEY PARK, MISSOUR! 63088
636-225-0392 314-961-7327
BILLTO: JoB:
Missour] American Water Co MAWC - Arundel P,
PO Box 5605 PO#: 5000071240
Cherry Hill, N] 08034 Clayton, MO 63105
1| ACOMPLETE PLUBING SEFVICE ~ SANCE 1951 ~ REPNHS ~REVODELING -~ RESDENTIAL ~ COMMERCIAL ~ DESIZNEUD |
CUSTOMER .|, PURCHASEGROERNG, '] . SERVIGETEGHL, <7 i ] 0 000r o o [ TGS | IVOKEDATE, | ~-PAGE
MAWC MAWC 173017 niet due upon recelpt]  5/24/17 1
QT _DESCRIPYIG TR SUNT-
6} Arundel
and material to replace lead water service to house,
1 1" Flared Angle Stop 53.56 53.56
1 1" Copper M - FIP Adapter 13,95 13.85
3 1" Copper Fittings
(80-45-Couplings) 493 14.79
7 1" Type M Hard Copper 4.42 30.04
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
i 3/4" 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 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 Quick Plug 16.90 16.90
5 Rock Per Ton 10.65 53.25
Total Material and Other 1,072.45
i Permit 60,00 60.00*
1 Trench Safety and Protection 75.00 75.00%
i Dump Fee 70,00 70.00*
SMEANDUNT
. Jv“' o Visit us at our website
f(ﬂf@!l‘" @%};ﬂ'ﬁ"‘ www.ojlaughlinplumbing.com

SEE REVERSE SIDE FOR LIEN CLAUSE

MAWC southwest operations
Schedule JAM-r6



0.J. | AUGHLIN

MoPSC S0002_Attachment 8
Case No. WU-2017-0298
Page 30 of 64

PLUMBING COMPANY

e S

308 Saint Lowls Avenue

IHVOICE NO.

VALLEY PARK, MISSOURI 63088

invoice

3172150

ap

SEE REVERSE SIDE FOR LIEN CLAURE

6§36-226-0992 314-961-7327
BILL TO: JOB:
Missouri American Water Co MAWC - Arundel PI.
PO Box 5605 PO#: 5000071240
Chenry Hill, NJ 08034 Clayton, MO 63105
1| ACOMPLETE PLUMBING SERVICE ~ 5INCE 1951 ~ REPAIRS ~ REMODELING ~ RESIDENTIAL ~ COMMERGIAL ~ DESGNBULD ||
CUSTONER | FURGHASE OROEATD, | 1 SERTCETEOR,, 5 R | INVOICEDNE | - PAGE
MAWC MAWC 173017 net due upen receipt [ 5/24/17 2
QUANTY -] T HEC 'ﬁféftbjﬁl [ < NgT PRIGE
1 Compactor Usage 45.00 45.00%
80 Bore @ $25.00 Per Foot 2500 2,000.00*
16 Plumber At $118.00 Per Hour 118.00 1,8B88,00*
2 Plumber OT At $140.00 Per Hour 140,00 280.00%
8.5 Operator At $83.00 Per Hour 83.00 538.50%
2 Operator OT At $120.00 Per
Hour 120.00 240.00*
13 Laborer with Service Truck @
$89.00 Per Hour 89.00 1,157.00%
2 Lahorer with Service Truck OT
@ $108.00 Per Hour 108.00 216.00*
Total Labor 6,570.50
* means item is non-taxable
(ﬁ 7/ SALE ANOUNT 7,692.95
f
4! JG“" Visit us at our website 86.98
f( t;,uﬂf“ ‘(ﬁ,wﬁ‘ www.ojlaughlinptumbing.com
i

$7,729.93

Schedule JAM-16



MoPSC S0002_Attachment 6
Case No. WU-2017-0296
Page 31 of 64

0.J.JAUGHLIN Involice

PLUMB!NG COMPANY

s ot g ——
306 Saint Louls Avenue INVOICE NO. 3172151
VALLEY PARK, MISSCOURI 83088
636-225-0992 314-961-7327
BILL TO: JOB:

Missourl American Water Co MAWC - Arundel Pl

PO Box 5605 PO#: 5000071240

Cherry Hill, N) 08034 Clayton, MO 63105

[ A COMPLETE PLUBNG BERVICE ~SINGE 1951 ~ FEPARS ~ FEVODEL NG~ FESIDENTAL ~ CONMERCIAL - DESGNEUILD I

-CUSYOMER  "{ FURCHASEORDERNO, [ ' SEAVIBETECH, ger: - [' L TERMETTw f oliospate | paGE T
MAWC - MAWC ‘ 173017 net due upon mcemt _5/24/17 1
61 Arundel
To furnish labor and matefiaf to replace lead water service to house.
2 1" Flared Angle Stop 53.56 107.12
1 1" Copper M - FIP Adapter 13.95 13.95
2 1" Copper Fiitings
{90-95-Couplings} 4,93 9,86
i 1" Copper Reducer / Bushing 6.67 6.67
) 1" Type M Hard Copper 442 26.52
i Usage OF String Solder &
Paste 5.51 5.51
2 B-Tank (Usage) 5.51 11.02
1 1" Flared Tee Head 84.58 89.58
1 3/4" Meter Yoke 114.81 11481
1 Fibre Meter Box 96.25 96.25
1 Meter Cover or Lid 56.46 50.46
1 St. Louis County Stop-Box 32.87 32.87
100 1" Type K Soft Copper 4.35 435.00
1 Usage of Quick Piug 16,90 16.90
5 Rock Per Ton 10.65 53.25
Total Material and Other 1,069.77
1 Permit 60.00 60.00*
1 Dump Fea 70.00 70.00*
1 Compactor Usage 45.00 45.00*
| SALEAMOUNT.
# L«,,f
yul" & Visit us at our website
fgfwﬂk’ @( Tl wvaw.ojlaughlinplumbing.com

' SEE REVERSE SIDE FOR LIEN CLAUSE

MAWC southwest operations
Scheduie JAM-16



MoPSC S0002_Attachment 6
GCase No. WU-2017-0295
Page 32 of 64

0.4 | AUGHLIN : FgR
PLUMBING COMPANY ﬂﬂV@“@@

——-—

306 Salnt Louls Avenus WVOKIENO. 3177161

VALLEY PARK, MISSOURI 830688

636-225-0842 314-961-7327
BILL TO: JoB:
Missouri American Water Co MAWC - Arunde! Pl
PO Box 5605 PO#: 5000071240
Cherry Hill, NI 08034 Clayton, MO 63105

"Aoomsmmmﬂmsmme.—smmsa REPARS REMODEL NG ~ RESDENTAL ~COMYERGIAL ~ DESIGNEULD |

cusTOMEN ~ [ PURCHASE GRibaa oy ] SERVIGE TEGHLT L o T TN N.msam . PAGE -
MAWC MAWC 173017 net due upon recexpt 5124717 2
SQUANTITY o] 5 “DESCRIETION $ TR ANDUNT
1 Concrete Saw Per Day 350,00 350.00*
1 Skidsteer Per Day 350,00 | 350.00*
1 Mini-Excavator Per Day 35¢.00 350.00*
1 Dump Truck Per Day 350.00 350.00*
106 Bore @ $25.00 Per Foot 25.00 2,500.00%
16 Plumber At $118.00 Per Hour 118.00 1,888.00%
2 Plumher OT At $140.00 Per Hour 140.00 280.00*
85 Operator At $83.00 Per Hour 83.00 705.50*
2 Operator OT At $120.00 Per
Hour 120.00 240.00%
i5 Laborer with Service Truck @
$89.00 Per Hour 89,00 1,335.00*
2 Laborer with Service Truck OT
@ $108.,00 Per Hour 108.00 216.00%
Tolat Labor 8,739.50
* means item Is non-taxable
g? SALE-AMOUNT . 9,809,27
]Jﬂ" vVisit us et our website
Qjﬂ;ﬁ b u&" wviw.ojlaughtinplumbing.com

: L _ 49,896,03

SEE REVEHSE SIDE FOR LIEN cmus\—/

MAWC southwest operations
Schedule JAM-r6



MoPSC S6002_Attachment 6
Case No. WU-2017-0286
Page 33 of 64

0.J.|AUGHLIN ﬁﬂV@ﬁ@@

5 PLUMBING COMPANY

i ey INVOICE N
306 Saint Lois Avanue RVORENO. 3172152
; VALLEY PARK, MISSQURI 63088
7 636-225-0992 314-961-7327
BR.LTO: JOB:
Missouri American Water Co MAWC - Arundel PL
PO Box 5605 PO#: 5000071240
Cherry Hill, N] 08034 Clayton, MO 63105

[ A COMPLETE PLUMEIG SERVICE ~80CE 195+ ~REFARS - RENODFLING ~ REGDENTIAL - COVMERC/L ~DESIGNBULD |

CUSTOMER | PURCHASEORGERNG. - [ o USERVGETEGH L T 03 U TERME - INVOICEDRIE- | o PAGE
MAWC MAWC 173017 | net due upon receipt | 5/24/17
" QUANTITY! R i, DESCRIPHON: mer T uNTPRIGE R
62 Arundel
abor and material to replace lead water service to house,
2 1" Flared Angle Stop 53.56 167.12
1 1" Copper M - FIP Adapter 13.95 13.95
7 1" Copper Fittings
{80-45-Couplings) 4.93 3451
2 1" Copper Fittings
{St. 90 - St, 45) 17,08 34.16
4 Universal Slider Brackets 7.40 29.60
8 Drywalt Scrays 0.33 2.64
50 1" Type M Hard Copper 4,42 221,00
1 Usage Of String Solder &
Paste 5.51 5.51
2 B-Tank (Usage) 551 11.02
1 1" Flared Tee Head 89.58 89.58
i 374" Meter Yoke 114,81 1i4.81
1 Fibre Meter Box a6.25 96.25
1 Meter Cover or Lid 50.46 50.46
1 St. Louis County Stop-Box 32.87 32.87
160 1" Type K soft Copper 4.35 435.00
1 Usage of Quick Plug 16.50 16,50
5 Rock Per Ton 10.65 53.25
Total Material and Other 1,348.63
= SALEANMOUNT
Dip¥ T .
L]u“’ " Visit us at our website
’Ojﬁ:ﬂ“f'\ 0 ! www.ojlaughlinplumbing.com
et (M'

SEE REVERSE SIDE FOR LIEN CLAUSE

MAWC southwest operations
Scheduie JAM-18



MoPSC S0002_Altachment 6
Case No. WI-2017-0296
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0.:3.!' AUGHLIN u a
PLUMBING COMPANY INVOICE

— ” d'-n—n——--

INVOICE NO.
3086 Saint Louis Avanue E:NO. 3172152

VALLEY PARK, MISSOURI 63088

636-225-0992 314-961-7327
BILLTO: Joe:
Missouri American Water Co MAWC - Arundel PL
PO Box 5605 PO#: 5000071240
Cherry Hli, NJ 08034 Clayton, MO 63105
|| ACOVPLETE PLUMBNG SERVICE ~ S80S 1951 -~ REPAIRS.~ FEMODELING ~ RESDENTAL ~COMUERGHL ~DESBNEULD |
ousteMEn « | eUrCHasEORDRANO. T " TSERMCETECHN o e dosy wo fh. - veAws O | WNOREDaT | PAGE
_ MAWC 173017 net due Lpon recelpt _ 572417 2
T PR TBESEHRTON R T RE
1 Permit 60.00 60.00%
1 Durmp Fee 70.00 70.00*
1 Trench Safety and Protection 75.00 75.00*
1 Compactor Usage 4500 45.00*
1 Concrete Saw Per Day 350.00 350.60*
1 Skidsteer Per Day 350.00 350.00*
1 Mini-Excavator Per Day 350.00 350.00%
1 Dump Truck Per Day 350.00 350,00%
i0o Bore @ $25.00 Per Foot 25.00 2,500,00%
i6 Plumber At $118.00 Per Hour 118,00 1,888.00%
2 Plumber OT At $140.00 Per Hour 140,00 280.00*
6.5 Qperator At $83.00 Per Hour 83.00 539.50*
2 Operator OT At $120.00 Per
Hour 124,00 240,00*
13 Laborer with Service Truck @
$89.00 Per Hour 89.00 1,157.60%
2 Laborer with Service Truck OT
@ $108.00 Per Hour 108.00 216,00*
Total Labor 8,470.50
* means item is non-taxable
| SAIEANOU 5,819.13
ot T
@yﬂﬁ"‘ o Visit us at our website 09.37
/meﬂf"' @@@" www.ojlaughlinplumbing.com

$9,928.50

SEE REVERSE SIDE FOR LIEN CLAUS

MAWC southwest operations
Schedule JAM-r6



0.J.JAUGHLIN
PLUMBING COMPANY

Semccom— 6'

MoPSC 50002_Attachment 6
Case No, WU-2017-0296
Page 35 of 64

invoice

INVOICE NO.

306 Salnt Louis Avenus 3172153
VALLEY PARK, MISSOURI 63088
696-225-0002  314-961.7327
BILL TO: JOB:
Missouri American Water Co MAWC - Arundel pi.
PO Box 5605 FO#: 5000071240
Cherry Hill, NJ 08034 Clayton, MO 63105

[A COMPETE PLUMBNG SERVCS ~ SHGE 1051 ~REPNRS -~ REMODELING ~ FESDENTIAL ~ GOVIEROWL ~DESINBLD ||

@ J{,uf

SEE REVERSE SIDE FOR LIEN CLAUSE

CUSTOMER: - | PURCHASE’ osesa NoCE LT Y SERVICE TEGH, . DG NVOGEDATE | .o PAGE -
MAWC MAWC 173017 net due izpon recelpt 5724117 i
64 Arundel
To furnish labor and materfal to replace lead water service to house,
2 1* Fared Angle Stop 53,56 107.12
1 1" Copper M - FIP Adapter 13.95 13.95
2 1" Copper Fittings
(90-45-Couplings) 4,93 9.86
1 1" Copper Fittings
(5t. 90 - 5t. 45) 17.08 17.08
1 1" Copper Reducer / Bushing 6.67 6.67
10 1" Type M Hard Copper 4,42 44,20
1 Universal Slider Brackets 7.40 7.40
4 Brywall Screw 0.33 1.32
1 Usage Of String Solder &
Paste 5.51 551
2 B-Tank {Usage) 5.51 11.02
1 1" Flared Tee Head 89,58 88.58
1 3/4" Meter Yoke 114.81 114,831
1 1" Fiared Coupling 27.55 2755
1 Fibre Meter Box 96.25 96,25
i Meter Cover or Lid 50.46 50.46
1 St. Louis County Stop-Box 32.87 32.87
100 1" Type K Soft Copper 4.35 . 435.00
i Usage of Quick Plug 16,90 16.90
5 Rock Per Ton 10.65 53.25
. SALE AMOUNT | -
(018 o ” Visit us at our website
fjfml @uﬂm www.gjlaughlinplumbing.com

MAWG southwest operations
Schedule JAM-rg



MoPSC S0002_Attachment 6
Case No. WtJ.2017-0296
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-

0.J.[AUGHLIN lnvolce

PLUMBING COMPANY

et
306 Salnt Louis Avonus INVOICERO. 2177153
VALLEY PARK, MISSCURI 63088
636-225-0992 314-961-7327
BILL TO: Jog:
Missouri American Water Co MAWC - Arunde) P,
PO Box 5605 PO#: 5000071240
Cherry Hill, 8 08034 Clayton, MO 63105

{| A COMPLETE PLUMBING SERVICE ~ SICE 1661 ~ REPARS ~REMODELING ~ RESIDENTIAL ~COMMERCIAL~ DESGNEULD |

CUSTONER | PURGHASE ORORRAC. ™ T
MAWC MAWC 173017 net due upon receipt] 5/24/17 2
i

L R R L

“auaNTR ] T EGHeToN T SRRGE T MO
Total Mateiial and Other 1,140.80
1 Permit 60.00 60.00*
1 Dump Fee 7000 | 70.00%
i Trench Safety and Protection 75400 75.00*
i Compactor Usage 45.00 45,00+
i Concrete Saw Per Day 350.00 350.00*
1 Skidsteer Per Day 350.00 350.00%
1 Mini-Excavator Per Day 350.00 350.00*
1 Dump Truck Per Day 350.00 350.00*
100 Bare @ $25.00 Per Foot 25.00 2,500,00%
145 Plumber At $118.00 Per Hour 118.00 1,711.00*
1.5 Plumber OT At $140.00 Per Hour . 140,00 210.00*
10 QOperator At $83.00 Per Hour 83.00 B30.00*
1.5 Operator OT At $120.00 Per
Hour 120.00 180.00*
16.5 Laborer with Sérvice Truck @
$89,00 Per Hour 89.00 1,468.50*
i5 Laborer with Service Truck OT
@ $108.0C Per Hour 108.00 162.00*
Total Labor 8,711.50
* means ltem is non-taxable
. SALE AMOUNT -
SALE ANOUNT 9,852.30
. (’yﬂ“' 5 Visit us al our website
mfﬂ:l"‘ @”g‘w‘iff‘ www.ojlaughlinplumbing.com
“ay

$9,944.82

SEE REVERSE SIDE FOR LIEN CLAUSE

MAWC southwest operations
Schedule JAM-r6



MoPSC S0002_Attachment
Case No. WU-2017-0286
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- -n

0.J.JAUGHLIN o 0
m?;m;l'-zé'm invoice

u-—-—-—t#&‘_—

INVOICE NO.

306 Salnt Louis Avenue 3172155
VALLEY PARK, MISSOURI 63088
636-225-0992 314-961-7327
BILL YO JOB:
Missouri American Water Co MAWC - Arundel PL
PO Box 5605 PO#. 5000071240
Cherry Hill, NJ 08034 Clayton, MO 63105
| ACOMPLETEPLUMENG sssvss~swce1wt~m~mane~ﬁesm;m\%m~_éesmm"
cugtonen- | puRCHAsE ORnEAND. |- - semviceTEcH ¢ [ T il o DAE | pAGE
MAWC 173017 et due upon nac:elpt 5!24/1? i
T RS CRIFTION RigE P
69 Arundel
o furnish labor amtaterial to replace lead water service to house,
2 1" Flared Angle Stop 53.56 107.12
i 1" Copper M - FIP Adapter 13.95 13.95
2 1" Copper Fittings
{90-45-Couplings) 4.93 2,86
1 17 Copper Reducer / Bushing 6.67 6.67
i 3/4" Copper Fittings
(90-45-Couplings) 359 3.59
1 Brass Nipple 1/2x4" . 16.58 16.58
1 1/2" Brass Cap 3.14 3.14
2 Usage Of String Solder &
Paste 5.51 11,02
2 B-Tank (Usage) 5.51 11.02
16 1" Type M Hard Copper 4,42 44,20
i 1" Flared Tee Head 89.58 89.58
5] 3/4" 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 Louls County Stop-Box 32.87 32.87
S0 1" Type K Soft Copper 4.35 391,50
1 Usage of Quick Plug 16.90 16,90
5 Rock Per Ton 10.65 53,25
Total Materal and Other 1,072.77
“SALE AMOUNT.
L yﬂ"' o Visit us at our wabsite
%ﬁﬂk‘ @)}&“ www.oflaughlinplumbing.com

ap

SEE REVERSE SIDE FOR LIEN GLAUSE

MAWC southwest operations
Schedule JAM-6



MoPSC 50002_Attachment 6
Case No. WU-2017-0286
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0.J.| AUGHLIN fi 0
PLUMBING COMPANY UWV(@H@@

—r—— %"‘""_
306 Salnt Louis Avenua INVOICE NO. 3172155

VALLEY PARK, MISSOURI 63088

638-226-0892 314-861-7327
BILL TO: JoB:
Missouri American Water Co MAWC - Arundel Pl
PO Bax 5605 PO#: 5000071240
Cherry Hill, NJ 08034 Clayton, MO 63105

BAO&MHHEPLLW&\GSEMGE~SMEW&~REM»R&&ODEM~HE&DEMVL - COMVERGIAL ~DESIGNEULD |

CUSTOMER- Ptfnc‘mseonaewo ) BCB\'iGE?EGH. T Tyephg Ty ] tnvoese BATE | pAGE
MAWC MAWC o 173017 net due upun recei pt]  5/24/17 2
H Parmit 66,00 80.00*
i Dump Fee 70.00 70.00%
1 Trench Safety and Protection 75.00 75.00*
1 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%
i Mini-Excavator Per Day 350.00 350.00%
1 Dump Truek Per Day 350.00 350,00*
15,25 Plumber At $118.00 Per Hour 118.00 1,799.50%
1 Plumber OT At $140.00 Per Hour 140.00 | 140,00*
8 Operator At $83.00 Per Hour 83.00 664.00*
1 Operator OT At $120.06 Per
Hour 120,00 120.00%
16 Laborer with Service Truck @
$89.00 Per Hour 89.00 1,424.00*
2 Laborer with Service Truck OT ]
@ $108.00 Per Hour 108,09 216.00%
Totat Labor 7,663.50
* means ltem Is non-taxable
: SMEAMOUNT..: . 8,736.27
ot
Oyﬁ" o Vislt us at our website
g‘;bn ‘(}glg}lﬂ www.ojlaughiinplumbing.com

$8,823.27

SEE BREVERSE 8IDE FOB LIEN CLA

MAWC sou operations
Schedule JAM-16




gs.g';.LAUGHLiN
PLUMBING COMPANY
g e

306 Saint Lauis Avenue
VALLEY PARK, MISSOURI 63088

MoPSC S0002_Attachment 6
Case No, WU-2017-0296
Page 39 of 64

invoice

INVOIGE NO. 3172156

SEE REVERSE SIDE FOR LIEN GLAUSE

636-225-0992 314-981.7327
BILL TO: JOB:
Missouri American Water Co MAWC - Arunde Pi,
PO Box 5605 PO#; 5000071240
Cherry Hill, N) 08034 Clayton, MO 63105
|| ACOMPLETE PLUVEING SERVICE ~ 80K 1851 ~ REPAIRS - REMODELING ~ RESIDENIAL ~ COMYERCIAL ~ DESIGNBULD |
CUSTOVER | PURGHASEGROZANO, | ' SEWWIGETEGH, T doar. e T wvecERE | eaE
MAWC MAWC 173017 net due upen receipt]  5724/17 1
sauanTY ] L T DESORIFHON D T NITPRICE | AMOUNT -
78 Arundel
abor and material to replace lead water service to house.
2 1" Flared Angle Stop 53.56 107.12
1 1" Copper M - FIP Adapter 13,95 13.85
1 1" Copper Fittings
{90-45-Couplings) 4.93 4.93
1 1" Copper Reducer / Bushing 6.67 6.67
i Usage Of String Solder &
Paste 5.51 5.51
2 B-Tank {(Usage) 551 11.02
5 17 Fype M Hard Copper 4.42 22.10
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
i Meter Cover or Lid 5046 - 50.46
i 5t. Louis County Stop-Box 32.87 32.87
100 1" Type K Soft Copper 4.35 435,00
1 Usage of Quick Piug 16.50 16.90
5 Rock Per Ton 10,65 53.25
Total Material and Other 1,060.42
1 Permit 60.60 60.00%
i Trench Safety and Protection 75.00 75.00*
1 Dump Fee 70.00 70.00% .
SALE AMOUNT
@y"lw o Visit us at our website
r@]ﬁgﬁ’"‘ @g@*‘ www.ojlaughlinplumbing.com

MAWC southwest operations
Schedule JAM-r6



0.4 [ AUGHLIN

MoPSC S0002_Attachment 6
Case No. WU-2017-0296
Page 40 of 64

invoice

PLUMBIN%‘EOMF’ANY

; 306 Saint Louls Averue INVOIGENO- 3172156
VALLEY PARK, MISSOURI 63088
é 636-225-0002 314-861-7327
i BILL TO: JOB:

Missouri American Water Co MAWC - Arundel Pl

PO Box 5605 PO#: 5000071240

Cherry #lil, NJ 08034 Clayton, MO 63105

"ACO?METEPLU‘.‘BNGSEWKEuShCEiQShRENRS “REMODELNG ~ RESDENTIAL~ COMMERCIL ~ DESBNEBULD ]i

cusToRsR | PURCHASE QROER KDL W doge s s e
- MAWC 173017 5[24! 17 2
oo TRSORETON T o
1 Compactor Usage 45.00 45.00*
1 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%
| Bump 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 140.00 280,00%
6.5 Operator At $83.00 Per Hour 83.00 539.50%
2 Operator OT At $120.00 Per
: Hour 120.00 240.00%
i3 Laborer with Service Truck @
$89.00 Per Hour 83,00 1,157.00%
2 Laborer with Service Truck QT
@ $108.,00 Per Hour 108.00 216,00%*
Total Labor 7,970.50
* means itemn §5 non-taxable
‘SALE ANOUN
| SALEAMOUNT 9,030.52
r(f‘;f . ”
@yuuw \ Visit us at our wabslte W 86.00
Tank e www.ojlaughlinplumbing.com cah R

@yﬂwf"

SEE REVERSE SIDE FOR LIEN GLALR

MAWC soufhwest operations

$9,116.92

Schedule JAM-r6



O.J- AUGHLIN
PLUMBING COMPANY

—_— e,

306 Saint Louis Avenue
VALLEY PARK, MISSQURI 83088

MoPSC 50002 Attachment 6

Case No. WU-2017-0286
Page 41 of 64

Involce

INVOICE NG, 3172158

SEE REVERSE SIDE FOR UEN CLAUSE

636-225-0892 314-861-7327
BRLTO: JoB:
Missouri American Water Co MAWC - Arunde! Pl
PO Box 5605 PO#: 5000071240
Cherry Hill, NJ 08034 Clayton, MO 63105
ﬁaoovm&uwmsemc&sm& 1951 ~REPARS ~ mmammssu:emmwo;mxunesﬁww]l
CUSTOMER" | FURGHASEORDEANO. |- .00 : T does coUoYERME o iioIE oare PAGE
MAWC MAWC _ 173017 " net due upon recei;:t 5/24{17 1
CQUANTITY o f o L CDESCRIBHIONT Ti T ONTPRICE - | AMOUNY
81 Arundel
h-laborand material to replace lead water service to house.
i 1" Flared Tee Head 89.58 £9.58
i 3/4" Meter Yoke 114.81 114,81
i Fibre Meter Box 96,25 96.25
L Meter Cover or Lid 50.46 50.46
i St. Louls County Stop-Box 3287 32.87
2 1" Flared Angle Stop 53.56 107.12
90 1" Type K Soft Copper 4,35 391,50
1 Usage of Quick Plug 16.90 16.90
3 1" Copper Fittings
(50-45-Couplings) 4,93 14.79
1 B-Tank (Usage) 5.51 5.51
1 Usage Of String Solder B
Paste 551 5.51
1 1" Copper M - FIP Adapter 13.95 13.95
20 1" Type M Hard Copper 4.42 88.40
i 1" Copper Ritings
(St. 90 - St, 45) 17.08 17.08
2 Universal Slider Brackets 7.40 14.80
5 Rock Per Ton 10.65 53.25
Total Materlal and Other 1,112.78
1 Permit 60.00 60.00*
A | SALE AMOUNT
.:{?(;,b -
k@yﬂii o Visit us at our website
; ’ a*‘ @aﬁﬁ‘ www.oflaughfinplumbing.com

MAWC southwest operations

Schedule JAM-r6



MoPSC S0002_Attachment 6
Gase No. WuU-2017-0206
Page 42 of 64

0.1 i AUGHLIN " o
pwmérmv nvoice

e i e

306 Saint Louls Avenue
VALLEY PARK, MISSOURI 63088

WVOICE NO. 3172158

$36-225-0992 314-961-7327
BILL TO: JOB:
Missour! American Water Co MAWC - Arundel Pl
PO Box 5605 PO#: 5000071240
Cherry Hiil, N1 08034 Clayton, MO 63105 |

{[ AGOVPLETE PLUMBING SERVICE ~ SINCE 1951 ~ REFAIRS ~ REVODEUNG ~RESDENTIAL ~ oo».xmcm»-nssmmg

CUSTONRR | FURGHASEORBER NG, (| BERIGETECH. | . . . . domr . [ & - eS| ‘UNGGEDATE | PAGE
MAWC MAWC 173017 net due upon recelpt 5/24]17 2
TaualTTy e T R T Patci;—?; ASIOUNT -
1 Dump Fee 70.00 70,00*
1 Trench Safety and Protection 75.00 75.00%
1 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 Dump Truck Per Day 350.00 350.00*
1 Concrete Saw Per Day 350.00 350,00*
1 Mini-Excavator Per Day 350.00 350,00*
15.25 Plumber At $118.00 Per Hour 118.00 1,799.50*
15 Plumber OT At $140.00 Per Hour 140.00 210.00%
8 Operator At $83.00 Per Hour 83.00 664.00*
i Operator OT At $120,00 Per
Hoer 120.00 120.00%
16 Laborer with Service Truck @
$89.00 Per Hour 89.00 1,424.00%
. Laborer with Service Truck OT
@ $108.00 Per Hour 108.00 216,00%
Total Labor 8,083.50
* means item is non-taxable
@‘, BALE AMQU‘NT‘ ' 9;196.28
J ays b Visit us at our website L% Tox. 90,25
g’q o lcf:w www.ajlaughlinplumbing.com /’/_—

ﬂl”’
$9,286.53

SEE REVERSE SIOE FOR LIEN CLAUSE

MAWC southwest operations
Schedule JAM-16



- &=

0,d.JAUGHLIN

PLUMB!NG COMPANY

_“‘m

306 Saint Louis Avenue

MoPSC 500602 Attachment 6
Case No. WU-2017-0296
Page 43 of 64

Invoice

INVIICE NO. 3172159

VALLEY PARK, MISSCURI 63088

636-225-0992

BILL TO:
Missouri Amerlcan Water Co
PO Box 5605
Cherry Hill, NJ 08034

314-861-7327

JDB:
MAWC ~ Arundel P,
PO#: 5000071240
Clayton, MO 63105

H ACOMPLETE FLUMBING SEFVACE ~ SNCE 1951 ~REPUAS ~REMODELING -~ RESDENTIAL ~ COMMERCIAL ~ DESGNBULD ||

TR R T R

MAWC 172017 net due upon raceipt
Ty S = ;:i‘-‘—”\i‘ SO b L «b{*irf’P:BEC{E
g-material to replace lead water sarvice to house.
2 1" Flared Angle Stop 53.56 107.12
1 1" Copper M - FIP Adapter 13.95 13.85
3 1" Copper Fittings

{90-45-Couplings) 4,53 14.79
10 1" Type ¥ Hard Copper 4,42 44,20

1 tJsage Of Steing Sofder &
Paste 5.51 551
2 B-Tank (Usage} 5.51 11.02
1 Usage of Quick Plug 16.80 16.90
1 1" Flared Tee Head 89.58 89.58
1 374" Meter Yoke 114.81 114.81
1 ibre Meter Box 96.25 96,25
1 Meter Cover or Lid 50.46 50.46
i St. Louls County Stop-Box 32.87 32.87
100 1" Type K Soft Copper 4.35 435.00
5 Rock Per Ton 10.65 53.25
Totaf Material and Other 1,085.71
1 Permit 60.00 £0,00%
1 Dump fee 70.00 70.00%
i Trench Safety and Protection 75.60 75.00%
1 Compactor Usage 45.00 45.00*

- ~ SALE AvoUNT
U”’ o Visit us at our website
xf)‘f’ e ‘*@3 L www.ojlaughlinplumbing.com
o

SEE REVERSE SIDE FOR LIEN CLAUSE

MAWC southwest operations
Schedule JAM-r6



MoPSC 30002_Attachment 6
Case No. WU-2017-0206

Page 44 of 64
P hw o n
0.d.|AUGHLIN INVOoICE
PLUMBING COMPANY
—— ‘”'
308 Saint Louls Avanue INVOICE NO. 3172159
E VALLEY PARK, MISSOURI 63088
t
: 636-225-0992 314-961-7327
SILL TO; Jos:
Missouri American Water Co MAWC - Arundel PI.
PO Box 5605 PO#: 3000071240
Cherry Hill, N3 08034 Clayton, MO 63105
{[ ACOVPLETE PLAMBEG SERMIGE - SNCE 1654 ~ RERAS - FEMODELING ~RESIDENTIAL ~ COMNERCIAL ~DESIBNBULD ||
CUSTOMER | PURCRASEOTDEAND . [ . - SRIWKETEC L YERMS T N CRIVOREOATE | PAGE
MAWC MAWC 173017 net due upon receipt | 5/24/17 2
C caudny [ T pERCATION . [T ORI PRICE. <]~ AHOUNT. s
| 1 Mini-Excavator Per Day 350,00 350,00%
i 1 Skidsteer Per Day 350.00 350.00%
i Dump Truck Per Day 350.00 350.00*
! 80 Bore @ $25.00 Per Foat 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 140.00 280.,00*
6.5 Operator At $83.00 Per Hour 83,00 539,50*
2 Operator OT At $120.G0 Per
Hour 120.00 240,00%
13 Laborer with Service Truck @
$89.00 Per Hour 89.00 1,157.00*
2 Laborer with Service Truck OT
@ $108.00 Per Houwr . 108.00 216.00*
Total Labor 7,620.50
* means item Is non-taxable
HEMOOT | e
o, 0 J"“’ © o Visit us at our website
i;ﬂsﬂk @]«W‘ www.ojlaughfinplumbing.com

SEE REVERSE SIDE FOR LIEN CLAUS

$8,794.26

Schedule JAM-r6



MoPSC S0002_Atlachment 8
Case No. WU-2017-0296
Page 45 of 64

O.J.i AUGHLIN g a
PLUMBING COMPANY INYOoICE

e e
306 Saint Louls Avenue : INVOICENO: 2493160

VALLEY PARK, MiISSOURI 63088

636-225-0392 314-861-7327
BILLTO: Jos:
Missourl American Water Co MAWC - Arundel PI,
PO Box 5605 PO#: 5000071240
Cherry Hill, N] 08034 Clayton, MO 63105

[[Am‘mnmx&assgmcasme1%1~R@ms;mame~mumw~miaam~ossmw@

CUSTONER * | - PURCHASK OACEAND.' : LT ye s ol niojoebaTe | pAGE
MAWC 173017 net due upon regeipt] 5/24/17
CQUANTRY T ; DESCRIPTION: s O R
85 Arundel
o furnish [aborand materlal to replace lead water service to house,
1 1" Flared Angle Stop 53.56 53.56
i 1" Copper M - FIP Adapter 13.95 - 13.95
2 1" Copper Fittings
(90-45-Couplings) 4.93 9.86
1 1" Copper Reducer f Bushing 6.67 6,67
10 1" Type M Hard Copper 4.42 44,20
1 1/2" Plug {Square Head) 9,80 5.80
1 Usage Of String Solder &
Paste 5,51 5.51
1 B-Tank {Usage) 551 5.51
80 1" Type K Soft Copper 4,35 348.00
1 1" Flared Tee Head §9.58 89.58
1 3/4° Meter Yoke 114.81 114,81
1 Fibre Meter Box 96.25 96.2%
i Meter Cover or Lid 50.46 50.46
1 St. Louis County Stop-Box 32.87 32.87
] Rock Per Ton 10.65 53.25
i Usage of Quick Plug 16,90 16,50
Total Material and Other 951.18
1 Permit 60.00 60.00*
1 Trench Safety and Protection 75.00 75.00*
| SMEANOURT
@yﬂ"" » Visit us at our website L
rﬁh}mf@' @g}pﬁﬂ wivw.oflaughlinplumbing.com o

o

SEE REVERSE SIDE FOR LIEN CLABE

MAWC southwest operations
Schedule JAM-16



MoPSC 50002_Attachment 6
GCase No. WU-2017-0296
Page 46 of 64

e

04§ AUGHLIN Involce

FLUMBlNG COMPANY

—— %—-—H
306 Salnt Louls Avenue IWOIGENO. 4492160
VALLEY PARK, MISSOURI 63088
636-225-0992 314-961-7327
BILLYO: Jos:
Missouri American Water Co MAWC - Arunde! Pl
PO Box K&05 PO 5000071240
Cherry Hill, N3 08034 Clayton, MO 63105

H ACOVPLETE PLLRIBING SERVICE ~SINCE 1951 ~ FEPAIRS - REMODELING ~ RESDENTAL~ COMMERCIAL ~DESGNEULD ”

CUSTOMER". " PuRtiasE orpgrNg . .- 7 sewviceTech) CLANVOISE DATE 1 EAGE
MAWC 173017 net due upon receipt] 5724717 2
1 Compactor Usage 45.00 45.00%
1 Concrete Saw Per Day 350.00 350.00%
1 Minl-Excavator Per Day 350.00 350.00*
1 Skidsteer Per Day 350.00 350.00*
80 Bore @ $25.00 Per foot 25.00 2,000.00%
1 Dump Truck Per Day 350.00 350.00*
12 Plumber At $118.00 Per Hour 118.00 1,416.00*
6.5 Plumber QT At $140,00 Per Hour 140.00 2910.00%*
8 Operator At $83.00 Per Hour 83.00 664.00*
b5 Operator OT At $120.00 Per
Hour 120.00 660.00%
24 Laborer with Service Truck @
$89.00 Per Hour 89.00 2,136,00%
1z Laborer with Service Truck OT
@ $108.00 Per Hour 108.00 1,296.00%
Total Labor 10,662.00
* means item is non-taxable
. ' SM,E-,’."’?"?‘__’?‘T],_L‘ 11,613.18
g?rfr
jfl“’ Visit us at our website < 77.14
gr i C}guw‘ www.oflaughlinplumbing.com ,

J ot

$11,650.32

/

SEE REVERSE SIDE FOR LIEN CLALKE

Schedule JAM-ré6



-—— s

MoPSC S0002_Attachment 6
Gase No. WU-2017-0266
Page 47 of 64

0.J.[AUGHLIN
PLUMBING COMPANY

—Jrres
306 Saint Louls Avenus

Involce

INVOICE NO. 3172161

VALLEY PARK, MISSOUR! 63088

636-225-0992

314-961-7327

BILLTO:

Jog:
MAWC - Arunde! PI,
PO#: 5000071240
Clayton, MO 63105

Missourt American Water Co
PO Box 5605
Cherry Hill, N 08034

{] ACOMPLETE PLUMEING SERVDE ~ SNCE 1951 ~ REPAIRS ~ RENIODELING ~ RESIDENTUL ~ COMMERCIAL ~ DESINEULD |

T

‘PRGE

T puRergE e e [ ]
173017 5/24}’ 17 1
PESCRIPTION ) HAOUNT
86 Arundel
afid material 1o replace lead water service to house.
2 1" Type M Hard Copper 4,42 B.84
2 3/4" Type M Hard Copper 2.69 5.38
i B-Tank {Usage) 5.51 551
1 Usage Of String Solder 8, .
Paste 5.51 5.51
1 1" Copper Fittings
(90-45-Couplings) 4.93 493
1 1" Copper Reducer / Bushing 6.67 6.67
i 1" Copper M - FIP Adapter 13.95 - 13.95
i 3/4" Copper Fittings
(90-45-Couplings) 3.59 359
80 1" Type K Soft Copper 4,35 348.00
i 1" Fiared Tee Head i B9.58 89.58
1 3/4" Mater Yoke 114.81 114,81
i Fibre Meter Box 96.25 96.25
i Meter Cover or Lid 50.46 50.46
1 St. Louls County Stop-Box 32,87 32,87
5 Rock Per Ton 10.65 53.25
1 Usage of Quick Plug 16.80 16,50
Total Materlal and Cther 856.50
1 Penmit 60.00 60,00*
SALE AMOUNT
J ’” ¢ Visit us at our wabsite
{bl'f‘ wew.ofleughlinplumbing.com

@/@“'*

SEE AEVERSE SIDE FOR LIEN CLAUSE

MAWC southwest operations
Scheduie JAM-r6



0.J.JAUGHLIN
PLUMBING COMPANY

Frer——

306 Saint Louls Avenue
VALLEY PARK, MISSOUR! 63088

MoPSC 50002_Altachment 8
Case No. WU-2017-0286
Page 48 of 64

invoice

INVOICE NO. 3172161

636-225-0992 314-961-7327
BILL O JOB:
Missouri American Water Co MAWC - Arundei Pi,
£0 Box 5605 PO#: 5000071240
Cherry Hill, NJ 08034 Clayton, MO 63105
HAWHE?EHU&&VGSEMCE~SENGE$QS1»FEMRS~R&&D&M~W Wmuoesmmﬂ]
CUSTOMER | PURDHABEGRDERNQ 1" 1 "+/SERVICE ' CUYERNS: . . RIVOIGEDATE | oPAGE
MAWC MAWC 173017 net due upen receint 5]24/17 2
w7 DESORIPTION: et D 0 D o e
Trench Safety and Protection 75.00 75.00%
Pump Fee 70.00 70,00*
Bore @ $25.00 Per Foot 25.00 1,500.00*
Compactor Usage 45.60 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%
Plumber At $118.00 Per Hour 118.00 2,360.00%
Plumber OT At $140.04 Per Hour 140.00 350,00%
Operator At $83.00 Per Hour 83.00 1,328.00%
Operator OT At $120.00 Per
Hour 120.00 300.00*
32 Laborer with Service Truck @
$89.00 Per Hour 89.00 2,848.00%
3 Laborer with Service Truck OT
@ $108.00 Per Hour 108.00 324.60%
Total Labor 10,310.00
* means item is non-taxable
SALE-AMOUNT 11,166.50
it
e Visit us at our website 69.46
@fwﬂk @@ o www.oflaughlinplumbing.com
e

SEE REVERSE SIDE FOR LIEN CLAUS

MAWC son

$11,235.96

AWEST operations

Schedule JAM-r6



MoPSC S0002_Attachment 6
Case No. WU-2017-0296
Page 48 of 64

O.J.i AUGHLIN a o
?fﬂﬁn@e COMPANY INYOICE

306 Saint Louls Avenua IRVOCENO. 3193162

VALLEY PARK, MISSQURI 63068

636-225.0992 314.951-7327
BILLTS: Joi:
Missouri American Water Co MAWC - Arundel PL.
PO Box 5605 PO#: 5000071240
Cherry Hili, NJ 068034 Clayton, MO 63105

|| ACOMPLETE PLUMPING SERVICE - SNCE 1951 ~REPAIRS --REMODELING ~ RESDENTIAL~ COMVERCIAL ~LESIGNBULD |

COSTONER ] PURGASE GRORARG. [ SR TEGH, L ToxeRls ] CRuDGEONIE | PAGE
MAWC 173017 net due upon receipt|  5/24/17 1
ESCRPTION.. T eRice e GAMOUNT
88 Arundel!
To furnish labor apd'material to replace lead water service to house,
2 1" Flared Angle Stop 53.56 107,12
i 1" Copper M - FIP Adapter 13.95 13,95
3 1-1/4" Copper Fittings
(90-45-Couplings) 13.96 41,88
1 1~-1/4" Copper Reducer |
Bushing 12.27 12.27
16 1-1/4" Type M Hard Copper 6.51 65.10
2 B-Tank (Usage) 5.51 11.02
Usage Of String Solder &
Paste 5.51 5.51
1 1" Flared Tee Head §9.58 89.58
1 3/4" Meter Yoke 114.81 114.81
1 Fibre Meter Box 96,25 96.25
i Meter Cover or LId 50.46 50.46
i 5t. Louis County Stop-Box 32.87 32.87
1 1" Fiared 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
5 Rock Per Ton 10.65 53.25
Total Materiat and Other 1,199,53
1 Permit 60.00 60.00%
- “gAlE anouNT
Jﬂﬂ’ 4 Visit us at our websile i
Wwﬂf“ @IW‘ www.oflaughtinplumbing.com

1

SEE REVERSE SIDE FOR LIEN CLAUSE

MAWC southwest operations
Schedule JAM-16



MoPSC S0002_Attachment 6
Case No. WL-2017-0246
Page 50 of 64

0.4 (AUGHLIN Invoice

PLUMBING COMPANY

oee: INVOICE NO
308 Salnt Louis Avenue T 3172162
VALLEY PARK, MISSOURI 63088
636-225-0992 314-961-7327
BILLTO: JOB:
Missouri American Water Co MAWC - Arundel P,
PO Box 5605 PO#: 5000071240
Cherry Hill, N 08034 Clayton, MO 63105

[ ACOUPLETE FLUVENG SEFVICE - SOE 1961 ~ PEPARS -~ REMODELING ~RESDENTAL ~COMMERGIAL ~ DESISNSULD |

CUSTONER ~ | PURGHNSECROERNO. - | ..~ " SERVICETECH, IMOCEDNTE | pAGE -

MAWC ret due upen receipt]  5/24/17 2
QUANTITY. L DESCHIFTON SUNIT S UAMQUNTES
1 Dump Fee 70,00 70.00%
i Trench Safety and Protection 75.00 75.00%
100 Bore @ $25.00 Per Foot 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 Truck Per Day 350.00 350.00%
15,25 Plumber At $118.00 Per Hour 118.00 1,769.50%
1 Plumber OT At $140.00 Per Hour 140.00 140.00*
8 Operator At $83.00 Per Hour 83.00 664.00%
i Operator OT At $1206,00 Per
Hour 120,00 120.00%
16 Laborer with Service Truck @
$69.00 Per Hour 89.00 1,424.00%
1 Laborer with Setvice Truck OT
@ $108.00 Per Hour 108.60 108.00%
Total Labor 8,055.50

* means item Is non-taxable

: SALEAMGUN’ e 9,255.03

1ot
0 }ﬂ’w” " Visit ug at our website

f%ﬁ’"k ."@\Eﬁ“w" www.ojlaughlinplumbing.com »
et (

97.28

$9,352.31

SEE REVERSE SIDE FOR LIEN CLAUSE

MAWC southwest operations
Schedule JAM-6



MoPSC S0002_Attachment 6
Case No. WU-2017-0296
Page 51 of 64

- - - -

O.:. | AUGHLIN i i
PLUMSIRJE'W;gﬁY INYOICE

306 Saint Louis Avenus _ INVOIGENO. 3479163

VALLEY PARK, MISSOURI 63088

636-225-0992 314-961-7327
BILL TO; JOB:
Missourt American Water Co MAWC - Arundel P1.
PO Box 5605 PO#: 5000071240
Chetry Hill, N3 08034 Clayton, MO 63105

][Ammmmmhmmm ﬂEB&RS~ﬂEhmELNG~ﬂES®ENTN~CM'EFM~QES$GMBLADH

CUBYOMER 1. 'uﬁyeﬂase ORDEANG. ([ ! h LLNVOIGEDAYE {. “ipagE
MAWC MAWC 173017 net due upon receipt 5/24/17 1
" QUANTITYY ’" . DESCRIPTION % {- “UNIT PRICE - AMOLNT
To furnish labor and madtetial to replace lead water service to house
1* Flared Angle Stop 53.56 53.56
1* Copper M - FIP Adapter 13.95 13.95
1" Copper Fittings
{90-45-Couplings) 4.93 9,85
1 3/4" Brass Cap 3.21 3.21
1 1" Copper Reducing Tee 20.47 20.47
10 1" Type M Hard Copper 4,42 44.20
1 Usage Of String Soldar & )
Paste 5.51 5.51
1 B-Tank (Usage) 551 5.51
100 1" Type K Soft Copper 4.35 435,00
1 1" Flared Tee Head 89,58 89.58
1 3/4" Meter Yoke 114.81 114,81
1 Fibre Meter Box 96.25 96,25
1 Meter Cover or Lid 5046 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 10.65 53,25
Total Material and Other - 1,045.39
1 Permit 60.00 60.00%
1 Dump Fee 7000 70,00*
SALE AMOUNT
2 L
ol 0“ x Visit us at our website
b o it us at our weh
@ﬁw‘ ot wyaw.ojfaughlinplumbing.com

SEE REVERSE SIDE FOR LIEN CLAUSE

MAWC southwest operations
Schedule JAM-16



MoPSC S0002_Altachinent &
Case No, WU-2017-0286
Page 52 of 64

—-— a o

0.J.j AUGHLIN
o INYolce

306 Saint Louis Avanue
VALLEY PARK, MISSOURI 630488

INVCICE NO. 1172163

£36-225-0992 It4-861-7327
BILL YO JOB:
Missouri American Water Co MAWC - Arundel PI.
PO Box 5605 PO#: 5000071240
Cherry Hilt, N] 08034 Clayton, MO 63105

[ AcowperePLUENG séwwe~m 1951 »mwmmamaéépﬁnﬂwwmmﬂmwmu

CUSTOMER | PURCHASE JRCERRNO, . [, L S MNOOEDAIE ] PAGE
MAWC net due upon receipti 5/24/17 2
G R SR T NI RRIGE T S MOURTEE ¢

1 Trench Safety and Protection 75.00 75.00%
1 Compactor Usage 45.00 45.00*
80 Bore @ $25.00 Per Foot 25.00 2,000.00*
1 Mini-Excavator Per Day 350.00 350.00*
1 Skidsteer Per Day 350,00 350.00%
1 Dumyp Truck Per Day 350.00 350.00%
i2.5 Plumber At $118.00 Per Hour 118.00 1,475.00%
6.5 Plumber QT At $140.00 Per Hour 140,00 910,00%
8 Cperator At $83.00 Per Hour 83.00 664.00%

5.5 Operator QT At $120.00 Per _
Hour 120.00 660,00%

20 taborer with Service Truck @
$89.00 Per Hour 89.00 1,780.00*
10 Laborer with Service Truck GT
@ $108.00 Per Hour 108.00 1,080.00*
Total Labor 9,869.00
* means ltem is non-taxable
} ) sALgAMOUNI 10,914.39
er '
| o Visit us at our websile

ey

@ﬁaﬁ"” @f}‘pﬁ-""’ wwiv.ojlaughlinplumbing.com /

SEE REVERSE SIDE FOR LIEN CLAUSE

MAWC southwest operations

$10,999.17

Schedule JAM-r6



MoPS3C S0002_Altachment &
Case No, WU-2017-0206
Page 53 of 64

0.J.JAUGHLIN | ﬁ[ﬁ}\f@ﬁ@@

PLU MBING COMPANY

Fites
306 Saint Louis Avenug INVOIGE KO. 3172172
VALLEY PARK, MISSOURI 63083
§35-225-4992 314-961-7327
BILL TO: JOB:
Missouri American Water Co MAWC - Arundel PI.
PO Box 5605 PO#¥: 5000071240

Cherry Hill, NJ 08034 Clayton, MO 63105

| ACOVPLETE PLUMBING SERVICE ~ SNGE 1951~ REPARS - REVIODEL NG ~ RESIDENTIAL ~ CONMERCUL ~ DESIGNBLALD |
MO M VOIS ONE | - pAGe

PURGHASE OADEA KL [

MAWC 173017 net due upon receipt 5;24/ 17 1
96 Arundel
To furnish labor and material to replace fead water service to house.
1" Flared Angle Stop 53.56 53.56
1* Copper M - FIP Adapter 13.95 13.85
3/4” Copper Reducing Tee 7.79 7.79
3/4" Copper Fittings
{90-45-Couplings} 3.59 7.18
1 3/4" Copper M - FIP Adapter 5.63 5.63
1 3/4" Sweat Full Port Ball
Valve 29,79 29,79
1 142" Boiter Drain / Hose Bibb ilat 1111
4 1" Copper Fittings
{99-45-Couplings) 4,93 - 19.72
i 1" Femate Dielectric Union 400 : 4.00
1 Galvanized Steel Pipa Nipple
34" x 4" 264 . 2,64
5 3/4" Type M Hard Copper 2,69 1345
20 1" Type M Hard Copper 442 88.40
2 Large Touch-Down 3.15 6.30
2 1" Mickey Hangar 0.92 1.84
2 172" Mickey Hanger 0.71 1.42
12 Drywall Screw 0.33 3.96
2 B-Tank (Usage) 5.51 11.02
2 Usage OF String Solder &
Paste 5.51 11.02
. 'SALEAMOUNT..
97”
o™ Visit us at our website
ﬂﬁ{mk ﬁﬁ“ www.ojlaughlinplumbing.com
,F, L

C J(J“‘

SEE REVERSE SIDE FOR LIEN CLAUSE

MAWC southwest operations
Schedule JAM-r8



MoPSC S0002_Allachment 6
Case No. WU.2017-0296

Page 54 of 64

3172172

0.d. [ AUGHLIN : s A
i oy invoice
306 Szint Louis Avenue INVOICE MO,

VALLEY PARK, MISSOURI 63088

636-225-0992

314-861-7327

BILL TO: JOB:
Missouri American Water Co MAWC - Arundel PL
PO Box 5605 PO#: 50000671240
Cherry Hill, NJ 08034 Clayton, MO 63105
|| ACOMPLETEPLUMBRG SEFMI:E«-S#\CE1951~HE9\HS~RENDDE.NG~HESIDEWN.~ODM-EERC’AL~DEMWLD ]]
CUSTOMER * | PURCHASEGROEAND. .-[* ~* SEAVICETEGH T B
MAWC MAWC 173017 net due upon recelpt
QUANTIY. _ ipEBCRIPTION i
1 1" Flared Tee Head 89.58 89.58
. 1 3/4" Meter Yoke 114.81 114.81
i 1 Fibre Meter Box 66.25 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
100 1" Type K Soft Copper 435 435.00
1 Usage of Quick Plug - 16.90 16.90
i 1" Copper Fittings : .
{90-45-Couplings) 4,93 4,93
10 Rock Per Ton 16.65 106.50
Total Material and Other 1,293.64
i Permit 60.00 60.00*
2 Dumnp Fee 70,60 140.00*
1 “Trench Safety and Protection 75.00 75.00*
1 Compactor Usage 45.00 45.00%
100 Bore @ $25.00 Pet Foof 25.00 2,500.00%
1 Skidsteer Per Day 350.00 350.00%
i Dump Truck Per Day 350.00 350.00*
1 Mini-Excavator Per Day 350.00 350.00*
15.5 Plumber At $118.00 Per Hour 118.00 1,829,00*
11 Operator At $83.00 Per Hour 83.00 913.00%
22 Laborer with Service Truck @ :
$89.00 Per Hour £89.00 1,958,00*
Total Labor 8,570.00
* means fem Is non-taxable
- SALEANOUNT  ~ 9,863,64

1Y ,O-f
1ot

af
58

Visit us at our website
www.ojlaughlinplumbing.com

SEE REVERSE SIDE FOR LIEN CLA

southwest operatio
chédule JAM-16

$9,968.55




MoPSC S0002_Attachment 6
Case No. WU-2017-0296
Page 55 of 64

0,J.JAUGHLIN involice

PLUMBING COMPANY

M‘—-
306 Saint Louls Avenue INVOICENO. 4173173
VALLEY PARK, MISSOURI 62088
636-225-0992 314-961-7327
BILL TO: JOB:
Missouri American Water Co MAWC - Arundel PL.
PO Box 5605 PO#: 5000071240
Cherry Hill, NJ 08034 Claytor, MO 63105

I AOC?IPLEIEPLLNMSERACE»SE\CE 1061 ~aws~mm5\e~mmwwwﬂm~oﬁswww I

CUSTONER PURGHASE | ORDERS SEﬁlﬂcE"EQR o CHVOGEDRTE -1, - PaGE E
MAWC MAWC 173017 net due upoa recelpti 5/ 24}’ 17 1
" QUANTITYS ‘QESCR{TTON S ATCRRICE 50 L AMBUNT -
98 Arundei
To furnish labor apd material to replace lead water service to house.
1 1" Flared Tee Head 89,58 89.58
1 1" Flared Coupling 2795 27.55
1 St Louls 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
Total Material and Cther 420.75
1 Dump Fee 70.00 70.00%
1 Trench Safety and Protection 75.00 75.00%
1 Compactor Usage 45.00 45.00%
1 Skidsteer Per Day 350.00 350.00%
1 Mint-Excavator Per Day 350.00 359.00%
30 Bore @ $25.00 Per Foot 25.00 750.00%
2 Plumber At $118.00 Per Hour 118,00 236.00*
12 Laborer with Service Truck @
$89.00 Per Hour 89.00 1,068,00*
8 Operator At $83.00 Per Hour 83.00 664.00%
Total Labor 3,608.00
* means item Is non-taxable
SALE MJOUNT ,
g‘, HouR n: 4,028.75
I
O JU“' B Visit us at our website
Qf’ wn"“ b www.ajlaughlinpiumbing .com S
w $4,062.87

SEE REVERSE SIDE FOR LIEN CLAUS

Schedule JAM-16



MoPSC S0002_Attachment 6
Case No, WU-2017-0296
Page 56 of 84

- ke

0,J. | AUGHLIN Invoice

PLUMBIN%{EOMPANY
306 Saint Louls Avenue INVOCENO. 3475174
VALLEY PARK, MISSOURI 63088
836-225.0902 314-961-7327
BILLTO: JCB:

Missouri American Water Co MAWC - Arundel PI.

PO Box 5605 PO 5000071240

Cherry Hill, NJ 08034 Clayton, MO 63105

{| A COMPLETE PLUVEING SEFVICE ~SNCE 1851 ~ REPARS ~ REMODEL G ~ RESIDENTIAL ~ COVMERCAL ~ DESGNBULD |
— = = — T [

FUACHABE'OADER NO.

4 173017 net due upon receipt 5/24/ 17
“DESGAlEHON E
100 Arundel
T furnish tabor anematerial to replace lead water service to house.
1 1" Flared Tee Head 89,58 Bo.58
1 17 Flared Coupling 27.55 27.55
i St Louis County Stop-Box 3287 32.87
50 1" Type K Soft Copper 4.35 217.50
5 Rotk Per Ton 10.65 53.25
Total Material and Other - 420,75
1 Trench Safety and Protection 75.00 75.00%
1 Concrete Saw Per Day 350.00 350,00%*
1 Compactor Usage 45.00 45.00*
i Skidsteer Per Day 350,00 350.00*
1 Minl-Excavator Per 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 $118.00 Per Hour 118.00 236.00*
12 Laborer with Service Truck @
$89.00 Per Hour 89.00 1,068.00%
8 Operator At $83.00 Per Hour 83.00 664,00*
Total Labor 4,488.00
* means ftam Is non-taxable
g SALEAMOUNT.:. 4,908.75
C‘(\ysi" M Visit ug at our wabsite
(mfyﬁf‘ @6@9’“ www.ojlaughlinplumbing.com

ol J@”’”

$4,842.87

SEE REVEASE SiDE FOR LIEN CLAUSE

MAWC southwest operations
Schedule JAM-r6



MoPSC SQ002_Attachment 6
Case No, WU-2017-0296
Page 57 of 64

0.J. JAUGHLIN ﬂnv@ﬁ ce

PLUMBING COMPANY

INVOICE NO.
306 Saint Louls Avenue ' CEND 3172175
VALLEY PARK, MISSOURI 63088
636-225-0002 314.961-7327
BIL TO:! JOB:
Missour] American Water Co MAWC - Aruncei P
PG Box 5605 PO#: 5000071240
Chenry Hill, N} 08034 Clayton, MO 63105

|| ACOMPLETE PLUMBING SERVICE ~ SINGE 1061~ RERNRS ~ REMDDELING ~ HES DENTIAL ~ COMMERCIAL ~ DESGNEULD

CURTOVER | PURGHAGE OMBRRO0 . [ SeGETean, 3o . R R
MAWC MAWC 173017 ) net due upon receipt| 5/24/17 1
CQUANTITY B =SGRIFTION : : 20 T ONITRRIGE. S AMOUNTS
101 Arunde!
To furnish labor ang'material to replace {ead water service to house.
i 1" Flared Angle Stop 53.56 53.56
1 1" Copper M - FIP Adapter 13.95 13.85
1 Galvanized Steel Pipe Nipple
2 x 4" 2.14 2,14
3 1* Copper Flttings
{90-45-Couplings) 4,93 14,79
i Cap 1/2" Galvanized . 5.05 5.05
1 1" Female Dielecttic Union 4.00 4.00
i Galvanlzed Steel Pipe Nipple 1" x Close 2.33 2,33
10 1" Type M Hard Copper 442 44,20
1 Usage Of String Solder &
Paste 5.51 5.51
1 B-Tank (Usage) 551 5.51
160 1" Type K Soft Copper 435 435.00
i St. Louis County Stop-Box 32.87 32.87
1 Meter Cover or Lid 50.46 50.46
i Fibre Meater Box 96,25 96,25
i 3/4" Meter Yoke 114.81 114.81
i 1" Flared Tee Head 89.58 89.58
i Usage of Quick Flug 16.90 16.9C
5 Rock Per Ton 10.65 53.25
Total Material and Other 1,040.16
SALE AMOUNT
g |
QU Visit us at our website
WY Our We!
g,. Al zblr www.ojlaughlinplumbing.com

J( [u"

SEE REVERSE SIDE FOR LIEN CLAUSE

MAWC southwest operations
Schedule JAM-r6



MoPSC 50002_Attachment 6
Case No, WU-2017-0296
Page 58 of 64

0., jAUGHLIN
PLUMBING COMPANY

e o s
306 Saint Louls Avenue

VALLEY PARK, MISSOURI 83088

636-225-0892

314-861-7327

invoice

INVOICE NO. 3172175

BILL TO: JoB:;
Missotr]! American Water Co MAWC - Arundel PY;
PO Box 5605 PO#: 5000071240
Cherry Hill, 83 08034 Clayton, MO 63105
|| ACOMPLETE PLUMBING SERVICE ~SINGE 151 ~REPARS - REMODELING ~ RESDEATIAL ~ CONMERCIAL ~ DESGNBULD |
GusToER | PURGHISE GO RS | SR BT T oGeDNE | eaae
MAWC 173017 5/24/ 17 2
1 Permit €0.00 60.00%
1 Dump Fee 70.08 70.00%
1 Trench Safety and Protection 75.00 75.00%
1 Compactor Usage 45,00 45,00*
8O Bore @ $25.00 Per Foot 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 350.00 350.00*
16 Plumber At $118.00 Per Hour 118.00 1,888.00%
3 Plumber OT At $140.00 Per Hour 140.00 420.00%*
8 Operator At $83.00 Per Hour 83.00 6§64,00%
3 Operator OT At $120.00 Per
Hour 120.00 360.00%
12 Laborer with Service Truck @
$89.00 Per Hour 89,00 1,068.00%
1.5 Laborer with Service Truck OT
@ $108.00 Per Hour 108.00 162.00*
Total Labor 7,862.00
* means jtem is non-taxable
SALE -
AMOUNT 8,902.46
Gy ot b Visit us at our website
1 ;mk @Q,uﬂﬁ www.ojlaughlinplumbing.com

i

SEE REVERSE SIDE FOR LIEN CLAUSE

48,986.52

MAWC southwest operations
Schedule JAM-16
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oL involce

PLUMBING COMPANY
e INVOICE NG
306 Saint Louis Avenue T 3172176
VALLEY PARK, MISSOURI 83088
636-225-0882 3t4-961-7327
BILL TO: JOB:
Missouri Amerlcan Water Co MAWC - Arundel Pi,
PO Box 5605 - PO#; 5000071240
Cherry Hill, NI 08034 Clayton, MO 63105

{ _Acaxﬂaﬁam.eemsewce~m1ss1~Rﬂms;namm~asswm~oowm~mw]{

IR

CUSTGRER | _PURCHASE ORDER . - | -~ - GEWyGEfEo » [ © (L renis T T AWOIGEDWE | hng
MAWC MAWC 173017 net due upon receipt 5/24/17 t
- : S— - T AET

104 Arundel
To furnish labor and matgrial to replace Jead water seivice to house.
3 374" Type M Hard Copper 2.69 B.O7
3 1" Type M Hard Copper 4.42 13.26
1 1" Copper Filtings

{50-45-Cotinlings} 493 4,93
1 17 Copper Reducer / Bushing 6.67 6.67
1 3/4" Copper Fittings

{80-45-Couptings) 3.59 3.58
1 3/4" MIP Dieleltric 7.64 7.64
1 3/4" plug {Square Head) 3.2 3.21
1 Sawzall Blades 4.58 4,58
1 B-Tank (Usage)} 5.51 5.51
1 Usage OF String Solder &

Paste 551 5.51
1 Usage Of Teflon Tape 0.88 0.88
1 Usage Of Teflon Pipe Bope 0.88 0.88
1 1* Copper M - FIP Adapter 13.95 13.95

108G 1" Type K Soft Copper 4.35 435.00
1 St. Louls County Stop-Box 32.87 32,87
1 Fibre Meter Box 96.25 96,25
1 Meter Cover or Lid 50.46 50.46
1 1" Flared Tee Head $9.58 89.58
1 3747 Meter Yoke 114.84 114.81
5 Rock Per Ton 10.65 53.25
SALE AMOUNT
rﬁp '
J - b Visit us at our wabsite
@T;ﬁxk’ : ﬁ}fﬁﬁ www.offaughlinplumbing.com

G

SEE REVEASE SIDE FOR LIEN CLAUSE

MAWC southwest operations
Schedule JAM-r6



0.J.JAUGHLIN
PLUMBING COMPANY

306 Salnt Louis Avenue

VALLEY PARK, MISSOURI 63088

MoPSC S0002_Attachment 6
Case No. WU-2047-0286
Page 60 of 64

invoice

636-225-0062 314-961-7327
BILLTO: JoB:
; Missourl Amerlcan Water Co MAWC - Arundel P,
PO Box 5605 PO#: 5000071240
Chenry Hill, N7 08034 Clayton, MO 63105
l| ACOMPLETE PLUVBING SERVIGE ~ SINCE 1951 ~ RERAES ~ REMODELING ~ RESDENTIAL~ COMMERGUL ~ DESIGHELLD ||
CUSTOMER. | - PURQMASEOHDERNO: | . . SERVIGETEGH "R 55l NGREDAE | SPage |
MAWC MAWC 173017 net due upor receipt]  5/24/17 2
B EEGRETON. i =
1 Usage of Quick Plug 16.90 16.20
Total Material and Other 967.80
1 Permit 60.00 60.00*
1 Dump Fee 70.60 70.00*
H Trench Safety and Protection 75.00 75.00%
i Compactor Usage 45.00 45.00%
100 Bore @ $25.00 Per Foot 25.00 2,500.00%
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%
12 Plumber At $118.00 Per Hour 118.00 1,416.00%
2,25 Plumber OT At $140.00 Per Hour 140.00 315.00+
8 Operator At $83.00 Per Hour 83.00 664.00*
2.25 Operator OT At $120.00 Per
Hour 120,00 270.00*
16 Laborer with Service Truck @
$89.00 Per Hour 83.00 1,424.00%
4 Laborer with Seyvice Truck OT
@ $108.00 Per Hour 108.00 432,00%
Total Labor 8,321.00
* means ftem is non-taxable
1 BALE T
| SALEAMON 9,268.80
o -‘ e
b i Tax - 78.49
" yt - Visit us at our website <6 e
ant @gw‘!x www.ojlaughlinplumbing.com e

$9,367.29

SEE AEVERSE SIDE FOR LIEN CLAUS

MAWC southwest operations
Schedule JAM-r6



MoPSC S0002_Attachment 8
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0. J. AUGHLIN
PLUMBIN% EOMFANY
e— YO

' 306 Saini Louls Avenus
VALLEY PARK, MISSQURI 63088

invoice

INVOICE NO. 3172177

636-225-0992 314-961-7327

BILL TO: Jos:
Missouri American Water Co ’
PO Box 5605
Cherry Hili, NJ 08034

MAWC - Arundet Pl
PO#: 5000071240
Clayton, MO 63105

[[AO@ELETEFLUMMSERV.CC~S!\‘CE1951~HEB¥BS~EMODEM RESIDENTIAL ~ COMVERCHL ~ DESIGNGIALD |

CUSTOMER" . | FURCHASE OROERBO. " SERVIGETECH, 57 Yo GRS ] YOKEDATR | © pAge
MAWC MAWC 173017 _ net due upon receimt | 5/25/17 1
DESCAIETION: < 7 “EEONFRRICE R AMOUNT

105 Arundel
To furnish fabet“and material to replace lead water service to house,
i 1" Flared Angle Stop 53.56 53.56
i 1" Copper M - FIP Adapter 13.85 13,95
3 1* Capper Fittings

(90-45-Couplings) 4.93 14.79
1 1® C x C Copper Tee 20.40 20,40
i 1" Female Dialectic Union 4.00 4.00
1 Galvenized Steel Pipe Nipple

3/8" x 4" 3.14 3.14
1 1/2" Brass Cap 3.14 3.14
1 Brass Nipple 1/2x4" 16,58 16.58

20 1* Type M Hard Capper 442 88,40

1 B-Tank (Usage) 5.51 5.51
1 Usage Of String Solder &

Paste 5.51 551

80 1" Type K Soft Cogper 4,35 348.00
1 1" Fiared Tee Head 89.58 89,58
i 3/4" Meter Yoke 114.81 114,81
1 Fibre Meter Box 96,25 96.25
1 Meter Cover or Ud 50.4% 50.46
1 5t Louis County Stop-Box 32.87 32.87
5 Rock Per Ton 10.65 53.25
1 Liszge of Quick Plug 16.90 16.90
- SALE AMOUNT
JU“ 6& Visit us at our website
Cf) mi!‘ @AW www.ojlaughlinplumbing.com

o

Q}v

SEE REVERSE SIDE FOR LIEN CLAUSE

MAWC southwest operations
Schedule JAM-r6



MoPSC S0002_Attachment &
Case No. WJ-2017-0296
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0, 5. AUGHLIN involce

PLUMBING COMPANY

e INVOIGE NO,
308 Saint Louls Avenue © 3172177
VALLEY PARK, MISSOURI 63088
636-225-0892 314-961-7327
BILLTO. JOB:
Missouri American Water Co MAWC - Arundel PL
PO Box 5605 PO#: 5000071240
Cherry Hill, N3 08034 Clayton, MO 63105

[| ACOMPLETE PURENG SERVICE ~BINCE 1951 - REPARS -REMVODELING ~ RESIDEIAL ~ COVERCIL ~DESBNBULD |

_CUSTOMER |- PURCHASE'GRDER NG, 17 B0 eevioenegr: - ol T e RTINS INOGEDRTE ] PAGE
MAWC MAWC 173017 ret due upon receipt §  5/25/17 2
BUANTITY. s DESORIRTIGN " ; ONTENBE
Total Material and Other 1,031.10
1 Permit 60.00 60.00*
1 Dump Fee 70.00 70.00*
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%
i Minl-Excavator Per Day 350.00 350.00*
1 Dump Truck Per Day 350.00 350.00%
16.5 Plumber At $118.00 Par Hour 118.00 1,947.00%
8 Operator At $83.00 Per Hour 83.0¢ 664.00%
16 Laborer with Service Truck @
489.00 Per Hour 89,00 1,424.00*
‘Total Labor 7.335.00
* means [tem Is non-taxable
(SALEANGUNT, 8,366.10
: @Jﬂl‘\ I Visit us at our website LT 83.62
Uﬂfaﬂk *@”gl:&*‘ www.ojlaughlinplumbling.com AR -

oy d

$8,449.72

SEE REVERSE SIDE FOR LIEN GLA

Schedule JAM-r8



MoPSG S0002_Attachment 6
Case No. WU-2017-0296
Page 63 of 64

0.J.JAUGHLIN i 7
306 Saint Louls Avenue
VALLEY PARK, MISSOURI 83088

INVOICE NO. 3172178

636-225-0992 314-961-7327
BILLTO:; JOB:
Missouri American Water Co MAWC - Arundel Pl
PO Box 5605 PO#: 5000071240
Cherry Hil}, NJ 08034 Clayton, MO 63105

][,_qoonﬁma.um SERVICE ~SINCE 1m~nmammam~nesnauw~mmaa.~nﬁmwzj

_CUSTOMER™ ~f FURCHASE'ORDEARG: [ & sERiicETECH: L T o FLe CNVOICEDATE I pARE”
MAWC MAWC 173017 net due upon recelpt | 5/25/17 1
108 Arundel
To furnish labor and matérial to replace lead water service to house.
1 1" Flared Angle Stop 53.56 53.56
i 1" Copper M - FIP Adapter 13.95 13.95
1 1" Copper Flttings
(90-45-Couplings) 4,93 4.93
1 1" Copper Filtings
(5t. 90 - St. 45) 17.08 17.08
1 1" Copper Reducing Tee 20.47 20,47
i 3/4" MalefFemale Dialectic
Unlon 11.02 11,02
1 Usage Of String Solder &
Paste 551 8.51
1 B-Tank (Usage} 551 5.51
5 1" Type M Hard Copper 4.42 22,10
1 1/2" Brass Cap 3.14 3.14
i Brass Nipple 1/2x4" 16.58 16.58
100 1" Type K Soft Copper 4.35 435.00
1 1" Flared Tee Head 83.58 89.58
i 374" Meter Yoke 114.81 114,81
1 Fibre Meter Box 96.25 96.25
i Meter Cover or Lid 50.46 50.46
1 St. Louls County Stop-Box 32.87 32.87
1 Usage of Quick Plug 16,90 16.30
1 - sALE AMOUNT -
.@y‘“" o Visit us at our websita
¢ @%}{W' www.ojlaughlinplumbing.com

SEE REVERSE SIDE FOR LIEN CLAUSE

MAWC southwest operations
Schedule JAM-r6



MoPSC 806002_Altachment &

Gase No. WU-201

7-0296

Page 64 of 64

e

0.J.|AUGHLIN
TR )
PLUMBING COMPANY

-
s

308 Saint Louis Avenue
VALLEY PARK, MISSOURI! 83088

invoice

INVOICENO. - 3175178

636-225-0892 314-861-7327
BILL TO; JOB:
Missouri American Water Co MAWC - Arunde! Pi,
PO Box 5605 PO#: 5000071240
Cherry Hill, N3 08034 Clayton, MO 63105
[~ cOVPLETE PitvEs(G SEFICE ~SINCE 1851 ~ FEPRS ~ FENODELING ~ RESIDERTIAL—COVWERCRL~ DESGNEULD |
GUSTOMER - | PURGHABEOROBRNG:™ f ©- 7 T '_ T OPIGE BRE |- - PAsE.
MAWC MAWC 173017 5/25/17 2
T e .
Total Material and Other 1,009.72
1 Permit 60.00 60.00%
i Trench Safety and Protection 75.00 75.00%
i Compactor Usage 45.00 45,00*
1 Dump Fee 70.00 70,00%
80 Bore @ $25.00 Per Foot 25.00 2,000,00%
1 Skidsteer Per Day 350.00 350.00*
i Mini-Excavator Per Day 356.00 350.00%
1 Dump Truck Per Day 350.00 350.00%
16 Plumber At $118.00 Per Hour 118,00 1,888.00*
3 Plumber O At $140.00 Per Hour 140.00 420.00%
8 QOperator At $83.00 Per Hour 83.00 664,00*
3 Operator OT At $120.00 Per
Hour 120.00 360.00*
i8 Laborer with Service Truck @
$89,00 Per Hour §9.00 1,602.00*
0.5 Laborer with Service Truck OT
@ $108.00 Per Hour 108.00 54.00%
Total Labor 8,288,00
¥ means [tem is non-taxable
- "SALEAMOUNT " 9,207.72
oo T
@yﬁw b Visit us at our website O Tex 81,89
Ofwtk’ st wwav.ojfaughlinplumbing.com

oy

SEE REVERSE SIDE FOR LIEN CLAKE

$9,379.61

Schedule JAM-16





