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Q. 

A. 

REBUTTAL TESTIMONY 

OF 

JAMES A MERCIEL, JR., PE 

MISSOURI-AMERICAN WATER COMPANY 

CASE NO. WR-2017-0285 

Please state your name and business address. 

My name is James A. Me1·ciel, Jr., PE, and my address is P. 0. Box 360, 

8 Jefferson City, Missouri, 65102. 

Q. 

A. 

By whom are you employed and in what capacity? 

I am employed by the Missouri Public Service Commission ("Commission") as 

9 

10 

11 

12 

a Utility Regulatory Engineering Supervisor, in the Water and Sewer Department. 

Q. Can you please describe your education, work responsibilities, and work 

13 experience? 

14 A. Yes. My qualifications, responsibilities, and experience, along with a list of 

15 cases in which I have provided testimony, are included with this rebuttal testimony as 

16 Schedule JAM-rl, and incorporated herein by reference. 

17 EXECUTIVE SUMMARY 

18 Q. What is the purpose of this rebuttal testimony? 

19 A. The purpose of this rebuttal testimony is to state Staffs disagreement with the 

20 direct testimony of Office of the Public Counsel ("OPC") witness Dr. Geoff Marke regarding 

21 lead water service line ("LSL") replacements; and to address Staffs position on future 

22 accounting handling of LSL replacement costs. 
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LEAD WATER SERVICE LINE REPLACEMENTS 

Q. 

A. 

Can you briefly describe MA WC's current LSL replacement program? 

Yes. During 2016, MAWC began a program on its own initiative to replace 

4 not only company-owned LSL assets, but also customer owned LSLs as they were 

5 encountered, primarily during main replacement projects. When planning projects designed 

6 to replace aging obsolete water mains that leak or break frequently, MA WC researches its 

7 records of water service lines that cormect water mains to customers' premises and undertakes 

8 on-site observations to determine LSL locations on specific properties. For customers who 

9 have any pottion of a water service line that has lead components, considered to be a LSL, 

IO MA WC offers to enter into a contract with each involved customer to pay a plumbing 

11 contractor to replace all or a portion, as appropriate, in order to remove all lead. Any such 

12 customer is not required to permit MA WC to pay for replacement of a LSL and may decline 

13 the offer. 

14 The LSL replacement issue was addressed in greater detail in Case No. 

15 WU-2017-0296, in which MAWC sought and obtained an accounting authority order (AAO) 

16 as a mechanism to record its expenditures associated with customer-owned assets for future 

17 recovery. My rebuttal testimony in that case is included with this testimony as 

18 

19 

20 

Schedule JAM-r2, and that of Water and Sewer Department Staff member Jonathan Dallas is 

included as Schedule JAM-r3. 

Q. Do you agree with Dr. Marke's direct testimony, in which he expresses a 

21 disagreement with MA WC undertaking its lead service line (LSL) replacement program to 

22 pay for the replacement of customer-owned LSLs as they are encountered during main 

23 replacement projects? 

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

A. I disagree with Dr. Marke's position as stated in his cost of set-vice 

3 direct testimony, beginning on page 11 line 20 and continuing through page 12 line 26, in that 

4 he states MA WC should cease its present practice of replacing LSLs during main replacement 

5 projects. Dr. Marke alleges the cmTent practice is "haphazard," alleges the current practice 

6 may not be legal and could violate MA WC's approved tariff (ref. !VIA WC's schedule of rates 

7 and rules MO PSC No. 13 sometimes referred to as MAWC's "consolidated water tariff'), 

8 states that MA WC did not take into consideration policy and financial implications, and 

9 seemingly implies that before undertaking its LSL replacement program, MA WC should have 

10 obtained the Commission's approval before beginning the program. I also disagree that what 

11 OPC refers to as its "proposed pilot program," designed to study LSL replacements, as 

12 described in Dr. Marke's testimony from Case No. WU-2017-0296 that is attached to his 

13 direct testimony in this case, is a reasonable course of action as proposed, and should not be 

14 adopted by the Commission. 

15 Q. Why should the Commission not adopt OPC's proposed pilot program, as 

16 outlined by Dr. Marke, regarding LSL replacements in this case? 

17 A. While I would agree that reasonable study of issues associated with LSL 

18 replacements would be valuable for a comprehensive LSL replacement program, I disagree 

19 with the implementation of OPC's proposed pilot program for two reasons. First, any such 

20 comprehensive LSL replacement studies should not be predicated upon MA WC cessation of 

21 its current practice of full LSL replacement. And second, OPC's proposed pilot program may 

22 be oven-caching, by asserting a workgroup to manage MA WC's work such as selecting 
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MA WC-hired contractors, and addressing non-jurisdictional issues such as lead in house paint 

and real estate disclosure. 

A. A water service line is defined in each water utility's tariff, but it is generally a 

4 pipeline connecting the customer's home or building plumbing to either the water utility's 

5 water distribution main, most often but not always located under or near the street fronting the 

6 property, or to a utility-owned water service line connected to the water main and ending at or 

7 near the customers' prope11y line. A definition for the water service line is provided in 

8 MA WC's own tariff. 

9 

10 

11 

Q. 

service lines? 

A. 

What does MA WC's water tariff require of customers with regard to water 

Customers are required to own and maintain the pot1ion of the water service 

12 line generally from the outdoor water meter or the prope11y line to the house or building, 

I 3 except in St. Louis County where customers are required to own and maintain the entire water 

14 service line from and including the connection to MAWC's water main to the house or 

15 building. When MA WC gets questions from customers about any problem with a 

16 customer-owned water service line, the normal utility response would be that the customer is 

17 responsible to correct whatever the problem might be. Also, if a customer has a problem, 

I 8 such as a leak that might cause other problems that could include water pressure, an 

I 9 introduction of a risk of contamination of water from a source outside the pipe, or leaking 

20 water causing a hazard on a sidewalk or in a street, the utility could enforce a tariff rnle 

21 stating the customer must keep customer-owned water-related assets in good repair. 

22 Q. What impact do MA WC tariff rules have upon LSL replacements? 
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A. None. A LSL is simply a water service line that is made of lead or has 

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

3 normal. 

4 

5 

6 

Q. 

replacements? 

A. 

What impact do MA WC tariff rules for service lines have upon water main 

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

7 practice of a water utility undertaking its main replacement projects does not require anything 

8 of customers. Water main replacements inherently involve the utility disconnecting water 

9 , service lines from a water main and reconnecting to the new water main, and in some 

10 situations such water service lines are owned by the customers. In that situation, it involves 

11 the water utility working on or causing work to be done on the customer-owned asset by 

12 cutting, shortening or extending pipeline, installing new fittings, and physically connecting 

13 the service line to the new water main, which the utility undettakes and requires no action by 

14 individual customers. 

15 Q. What makes MA WC's current LSL replacement program that is undertaken in 

16 conjunction with water main replacements different from other service line work? 

17 A. The difference involves MA WC completely removing any lead component of 

18 any part of the service line whether MA WC-owned or customer-owned, while a water main 

19 replacement is underway, as opposed to a customer undertaking service line work to address 

20 , their own issue, for example, a problem with repetitive leaks. When MA WC replaces a water 

21 main, it must physically disconnect water service lines from the old water main, and 

22 reconnect them to the new water main, and often a small portion of water service line is 

23 replaced with new pipeline. If a LSL is involved, that would often result in a "paitial LSL 
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replacement," where lead pipe might be cut and fastened to other new pipeline or fitting paits, 

2 and portions of lead pipe remain in service. The reason for the complete removal is that 

3 today's accepted best practice is to undertake "full LSL replacement" as opposed to "partial 

4 LSL replacement." Partial LSL replacement is undesirable because, not only does lead pipe 

5 remain in service, but a calcium inner coating that insulates lead from potentially corrosive 

6 water can easily be dislodged by the cutting or other disturbance, exposing the lead material 

7 to drinking water. The concept of LSL replacement is a relatively new national issue that has 

8 social and economic implications. This topic was addressed in Case No. WU-2017-0296, 

9 specifically in my rebuttal testimony, included as Schedule JAM-r2, as well as in the 

IO transcript in the hearing held on September 27, 2017. 

11 Q. Why do you disagree with Dr. Marke's statements pertaining to whether or not 

12 MA WC's current practice of replacing customer-owned LSLs may violate its own tariff? 

13 A. I am not in a position to offer any legal conclusion. I am in a position to speak 

14 about tariff compliance from the standpoint of my practical experience with tariffs, which 

15 includes authoring proposed rules, reviewing proposed rules for reasonableness and 

16 compliance with Commission regulations, recommending Commission approval of proposed 

17 rules, and applying approved tariff rules to actual situations involving customer-utility 

18 · relations as questions and complaints arise. That said, I disagree with Dr. Marke's position 

19 regarding MA WC's alleged tariff violation. Very simply, MAWC is not taking any action 

20 that is not authorized by the tariff. MA WC's actions could be a prudency issue in a future 

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

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

customer-owned LSL replacement cost? 

A. Yes. The accounting treatment is explained in the rebuttal testimony of Staff 

5 witness Amanda C. Mc Mellen. Also, as a part of its recommendation for future ongoing LSL 

6 replacement costs, and as stated in Ms. McMellen's testimony, Staff recommends MAWC 

7 prepare annual plans regarding LSL replacement expectations, for evaluation of interested 

8 parties of what MA WC's planned action and expenses will entail. 

9 

10 

II 

Q. 

include? 

A. 

Do you have recommendations on what MA WC's annual plans should 

Yes. Exact details of the annual plan need to be developed by interested 

12 parties so that meaningful information that is also readily available can be provided. Staff's 

13 idea is that the annual plan should be prepared and submitted to the Staff and OPC by 

14 February 15th each year for main replacement projects expected to be undet1aken during that 

15 calendar year. Each project should be described by specific location, footage of main, number 

16 of customer connections, the number of LSL replacements including footage of service lines 

17 replacement, and estimated cost of LSL replacement. All of this is to be estimated based on 

18 MAWC records. Then, as project planning is refined and actual field work begins, including 

19 exploratory excavation related to LSL work, MA WC should update the plan report regarding 

20 LSL activity and cost as necessary but at least quarterly. 

21 

22 

Q. 

A. 

Does this conclude your rebuttal testimony? 

Yes. 
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Qualifications of 

James A Mercie!, Jr., P.E. 

My name is James A. Mercie!, Jr. I am employed by the Missouri Public Service 

Commission as a Utility Regulatory Engineering Supervisor, in the Water and Sewer 

Department. My duties include reviewing and making recommendations with regard to 

certification of new water and sewer utilities including development of 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 utilization, costs incurred for providing utility service, and tariff rules. In 

addition to formal case work, I handle informal customer complaints that are of a 

technical nature, conduct inspections and evaluations of water and sewer utility systems, 

and informally assist water and sewer utility companies with respect to day-to-day 

operations, planning, and customer service issues. In the past, I have supervised 

engineers and technicians in the water and sewer department working on the above­

described type of case work and informal matters. I frequently participate in workshop 

and rulemaking sessions at the Missouri Department of Natural Resources, I 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. 

I graduated from the University of Missouri at Rolla, now named the Missouri 

University of Science and Technology, in 1976 with a Bachelor of Science degree in Civil 

Engineering. I am a Registered Professional Engineer in the State of Missouri. I worked 

for a construction company in 1976 as an engineer and surveyor, began employment 

with the Commission in the Water and Sewer Department in 1977, and have held my 

current position since approximately 1979. 

Schedule JAM-r1 
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Following is a partial list of cases in which I have provided written and/or live 
testimony (excludes cases with filed reports or affidavit recommendations): 

Algonquin Water Resources 
WR-2006-0425 

Aqua Missouri, Inc. 
SC-2007-0044 - Lake Carmel expansion complaint by a land developer 

Big Island - Folsom Ridge 
WO-2007-0277 - Developer-owned utility 

Bill Gold Investments, Inc. 
WC-93-276 (11/5/93) - Receivership case 

Blue Lagoon, LLC 
SO-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 - plant capacity study 
WR-88-215 
WR-83-165 

Central Rivers Wastewater Utility, Inc. 
SR-2014-0247 

Davis Water Company 
WC-87-125 and WC-88-288 - quality of service, lack of needed upgrades 
Along with a proceeding in tl)e Circuit Court in Wayne County approx 1988 

The Empire District Electric Company and Liberty Utilities 
EM-2016-0213 - merger/stock acquisition 

Environmental Utilities, LLC 
WA-2002-65 (11/2001) Certificate case 

Finley Valley Water Company I Public Funding Corporation, City of Ozark 
WM-95-423 - 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 
SC-78-257 - The Nine-Twelve Investment Co., et al Oak Bluff Preserve vs. Lake 

Saint Louis Sewer co, regarding method of providing service. 
SO-81-55 and Circuit Court in St. Charles County - alleged improper 

discontinuance of service along with injunction, approx 1980 or 
1981 

Schedule JAM-r1 
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Lincoln County Sewer & Water, LLC 
SR-2013-0321 and WR-2013-0322 

Merriam Woods Water Company 
WC-91-18 and WC-91-268 - quality of service 

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

No. 611261, 1998 DNR water pollution violations 
Miller County Water Authority 

WC-95-252 and Circuit Court in Camden County approx 1995 - Complaint by 
Staff regarding operating without a certificate 

Missouri American Water Company 
WU-2017-0296 - Lead Service Line replacements 
WR-2015-0301 
SA-2012-0066 - Certificate case, Saddlebrooke 
WR-2011-0337 
WR-2008-0311 and SR-2008-0312 
WR-2007-0216 
WC-2006-0345 - Dione C. Joyner, Complainant 
WR-2003-0500 
WR-2000-281 
WR-97-237 /SR-97-206 
WT-97-227 I WA-97-45 / WC-96-441 - Complaint by Water District 2 regarding 

customers outside of the service area, and service area expansion 
WA-97-46 - certificate case for St. Joseph wellfield 
WR-95-205 
WR-95-174 
WR-93-212 
WR-91-211 
WR-89-265 
WR-87-177 
WR-85-16 

Missouri Cities Water Company 
WR-95-172/SR-95-173 
WR-92-207 
Proceeding in Circuit Court in Audrain County, CV192-40SCC 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-89-179 
WC-88-280 - William J. Fox d/b/a Fox Plumbing vs MO Cities, service line/main 

extension matter 
WR-86-111/SR-86-112 
WC-86-20 - Mexico Doctor's park, main extension 
WR-85-157 
WR-84-51 
WR-83-15/SR-83-14 

North Oak Sewer District, Inc. 
SR-2004-0306 
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Osage Water Co. 
WA-99-256 (8/5/99) - Lakeview Beach certificate case 
WC-2003-0134 (10/31/02) - Receivership case 

Raytown Water Company 
WR-92-85 / WR-92-88 
WR-94-211 

Saline Sewer Co. 
SR-79-187 
SR-81-192 
SR-82-206/SR-82-262 

Southwest Village Water Company 
WO-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-94-166 
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 accuracy/testing 
Stoddard County Sewer Co. 

SO-2008-0289 - receivership, transfer, etc. 
Suburban Water and Sewer Co. 

Injunction hearing, Circuit Court in Boone County 07BA-CV02632, June 2007 
WC-2007-0452 
WC-84-19 - service issues 

United Water Missouri 
WR-99-326 

Villa Park Heights Water Co. 
WA-86-58 

Warren County Water and Sewer Co. -
Circuit court case in Warren County CV597-134CC, September1997 dispute with 

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

of the Public Counsel 
West Elm Place Corporation 

Circuit court lawsuit case in Jefferson County, approx 1988 Customer's lawsuit 
for damage from sewage backup 
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5 

6 

7 

Q. 

A. 

REBUTTAL TESTIMONY 

OF 

JAMES A, MERCIEL, JR., PE 

MISSOURI-AMERICAN WATER COMP ANY 

CASE NO. WU-2017-0296 

Please state your name and business address. 

lv!y name is James A. Mercie), Jr., PE, and my address is P. 0. Box 360, 

8 Jefferson City, Missouri, 65102. 

9 

10 

Q. 

A. 

By whom are you employed and in what capacity? 

I am employed by the Missouri Public Service Commission (Commission) as a 

11 Utility Regulatory Engineering Supervisor, in the Water and Sewer Department. 

12 Q, Can you please describe your education, work responsibilities, and work 

13 experience? 

14 A. Yes. My qualifications, responsibilities, and experience, along with a list of 

15 cases in which I have provided testimony, are included with this rebuttal testimony as 

I 6 Schedule JAM-rl, and incorporated herein by reference. 

17 EXECUTIVE SUMMARY 

Q. What is the purpose of this rebuttal testimony? 18 

19 A. The purpose of this rebuttal testimony is to explain the scientific and policy 

20 justification for full replacement of customer-owned lead wate,· service lines (LSL), referred 

21 to as "full LSL replacement" as well as the practical benefits; to explain Staff's support of 

22 Missouri-American Wnter Company's (MA WC) existing activities and plans to voluntarily 

23 undertake full LSL replacement; and to explain some of Staffs concerns with the position of 

Page I 
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l the Office of the Public Counsel (OPC) for purposes of this AAO Case, as outlined in the 

2 direct testimony of OPC witness Geoff Marke. 

3 OVERVIEW OF LEAD SERVICE LINES 

4 

5 

Q. 

A. 

What is a LSL? 

A LSL is simply a water service line that uses pipe made of lead. Details 

6 regarding water service Jines, including customer or MA WC ownership and maintenance 

7 responsibility, is in the rebuttal testimony of Staff witness Jonathan Dallas. 

8 

9 

Q. 

A. 

How does lead get into a customer's water supply? 

There are two main ways for lead to enter the water supply. One, which is 

10 very uncommon, is when lead is found in the water utility's source of supply. The second 

11 way is when lead is in contact with drinking water within the water distribution system or 

12 within customers' premises. When such contact occurs, it is possible for lead to leach into the 

13 drinking water, depending upon the chemical characteristics of the water. The existence of 

14 LSLs are considered a major risk of possible leaching of lead into the drinking water. When 

15 such leaching occurs, the resulting human ingestion of lead is a health hazard. 
1 

16 

17 

Q. 

A. 

Then, is leaching of lead into water a concern? 

Yes. The negative health effects of lead have been studied for a long time. 

I 8 Lead in drinking water specifically was studied and addressed by the United States 

19 Environmental Protection Agency (EPA) when it finalized what is called the "Lead and 

20 Copper Rule" in 1991. After enactment of EP A's rule, the Missouri Department of Natural 

21 Resources (DNR) promulgated rules to conform with EPA's new standards. 

1 See Sec the Environmental Protection Agency (EPA) "Leam About Lead" site, particularly the health effects of 
lead, accessed at hnos://www.cpa.gov/lead/learn-about-leadffcffects ; and the Agency for Toxic Substances and 
Disease Registry, "Lead", accessed at https:/fwww.a1sdr.cdc.gov/toxfaqs/TF.asp?id==-93&tid=22. 

Pagc2 
Schedule JAM•r2 

Page4 of 276 



l 

2 

Rebuttal Testimony of 
James A. Mercie!, Jr., PE 

Q. 

A. 

Arc there other ways for lead to impact customers? 

Yes. Besides LSLs, lead can leach into the water from building plumbing pipe 

3 joints and water fixtures. Lead also is a component in many other household items not related 

4 to the drinking water supply such as paint and leaded gasoline. There are laws and 

5 regulations to address these other situations. Howeve1·, the purpose of MA WC's AAO 

6 proposal is solely for the purpose of addressing lead in existing water service lines. 

7 

8 

Q. 

A. 

What is the significance of the focus upon LSL replacement? 

LSLs nre considered to be one of the greatest risks of lead contamination in 

9 drinking water. EPA, the trade organization American Water Works Association (AWWA) 

JO and other organizations encourage LSL replacement primarily for this reason. One such 

l 1 organization is named the Lead Service Linc Replacement Collaborative, or "LSLRC." This 

12 organization exists for the purpose of promoting LSL replacements by using whatever 

13 programs, policies and resources that may be available .for individual local circumstances. 

14 This collaborative organization consists of a number of organizations with an interest in 

!5 drinking water qualit)'. A copy ofa PowerPoint presentation by the LSLRC, which includes a 

I 6 listing of the collaborative members, is included with this testimony as Schedule JAM-r2. 

17 

18 

Q. 

A. 

What is meant by "full" LSL replacement? 

"Full LSL replacement," as opposed to "partial LSL replacement," refers to 

19 replacement of the entire lead-based portion of the water service line regardless of who owns 

20 it. A "partial LSL replacement" refers to replacement of only a po1tion of the LSL, for 

21 example only replacement that is needed for connection to a new replacement water main. 

22 After a partial LSL replacement, portion(s) of the LSL, which could be owned by the water 

23 utility or the customer, remains in service even if it is lead-based. 
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Q. What is the ad,•antage of full LSL replacement during the waler main 

2 replacement? 

3 A. The advantage of full LSL replacement is that it removes an increased risk of 

4 lead contamination exposure thnt would exist during pa11ial LSL replacements. That 

5 increased risk associated with partial LSL replacement is due to disruption and damage to 

6 LSLs while connecting them to other new piping in conjunction with connections to the 

7 replacement water mains. The reason lead exposure risk could be increased with this type of 

8 work involving partial LSL replacement is that most all water pipe, including LSLs, attain 

9 internal calcium scaling that serves as an insulator between the pipe material and the water. 

10 For LSLs, the scaling insulates the lead pipe material from the water thereby largely 

I I eliminating the chance of lead leaching into the water. If that scaling is broken off, which is 

12 likely to happen while working on the pipe for partial LSL replacement, then the water would 

13 be directly exposed to the lead, resulting in a much greater risk of lead leaching into the water. 

14 Therefore, not only is it more convenient to replace the entire LSLs while undertaking main 

IS replacement projects, it also helps keep the potential for lead exposure to a minimum. 

16 Q. Has the EPA made any statements regarding the removal of LSLs, and full 

17 versus partial LSL replacement? 

I& A. Yes. In response to the events of Flint, Michigan, the EPA commissioned a 

19 white paper to discuss potential changes to the Lead and Copper Rule. This white paper, 

20 entitled, "Lead and Copper Rule Revisions" and included with this testimony as Schedule 

21 JAM-r3, was published in October, 2016. Among points that were made in this paper, EPA 

22 noted that its Science Advisory Board (SAB) concluded that full LSL replacement, not partial 
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1 LSL replacement should be standard. This is noted beginning on page 8 of the white paper 

2 ("PLSL replacement" means partial LSL replacement): 

3 •.. PLSLRs have not been shown to reliably reduce drinking 
4 water lead levels in the shmt tetm, ranging from days to 
5 montlis, and potentially even longer. Additionally, PLSLR is 
6 frequently associated with short-term elevated drinking water 
7 lead levels for some period of time after replacement, 
8 suggesting the potential for harm, rather than benefit during that 
9 time period. Available data suggest that the elevated lap water 

IO lead levels tend to then gradually stabilize over time following 
11 PLSLR, sometimes at levels below and sometimes at levels 
12 similar to those observed prior to PLSLR." (underline added) 

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

14 Jetter and a report from the SAB to the EPA administrator, included with this testimony as 

15 Schedule JAM-r4. 

16 Furthermore, the EPA also noted in the white paper that: 

17 Much of the discussion regarding potential LCR (lead and 
18 copper rule) revisions has focused on mandatory, proactive LSL 
19 removal, as a potential opportunity to eliminate one of the 
20 primary sources of lead in drinking water, thus reducing 
21 reliance on corrosion control to reduce lead in drinking water at 
22 the tap. 

23 The quotes herein appear on pages 8 through IO of the white paper, and was based on what is 

24 summarized in the 3rd pm-agraph of the letter from the SAB along with information primarily 

25 on pages 5 through 23 of the attached report. The SAB noted at the beginning of the 3rd 

26 paragraph in the Jetter that minimal or inadequate data exists regarding studies of partial LSL 

27 replacements and more study is desirable, but it nevertheless arrived at a conclusion that 

28 partial LSL replacements are potentially harmful, as stated in the undedined portion of the 

29 first quoted section, above. 
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Rebuttal Testimony of 
James A. Mercie!, Jr., PE 

MA WC'S PROPOSAL 

Q. 

A. 

Can you briefly describe MA WC's current LSL replacement program? 

Yes. MA WC is voluntarily unde11aking full LSL replacements as it discovers 

LSLs during water main replacement projects. If an entire water service is found to be a LSL, 

then MA WC will replace the entire water serl'ice line, regardless of ownership. If only a 

portion of the customer's water service line is lead and the remainder made of non-lead 

material, then MA WC would replace the lead portion(s) of the water serl'ice line. If the 

program and this AAO case is discontinued, then regarding customer owned LSL replacement 

MA WC would likely only complete a partial LSL replacement as needed for the specific 

. ' proJeci.-

Q. 

A. 

ls MA WC's program designed to replace all LSLs in MAWC's water systems? 

No. MA WC is not proposing a comprehensive program to replace all LS Ls.' 

13 MA WC's proposed program in this AAO case is a limited LSL replacement program to take 

14 advantage of accessibility during water main excavation, and is designed to eliminate a 

15 potential source of lead contamination with limited setvice disruption to the customer. 

· 16 

17 

Q. 

A. 

Have you seen MA WC's plan in action? 

Yes. Staff expert Jonathan Dallas and I were recently on-site to obse1vc a 

18 main replacement project with LSL replacements in St. Louis County. Please refer to 

19 Mr. Dallas' rebuttal testimony for a thorough description of MA WC's practice. 

20 

21 

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

programs? 

2 MA WC would continue to replace LSL it owns as n 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. MA WC witness Brian LaGrancl also idenlifiecl, in a data request 

2 response, some American Water Works Corp. systems that are undertaking replacement 

3 programs. Also, I am aware of several programs through our contacts with the National 

4 Association of Regulatory Utility Commission ("NARUC") Staff Water Subcommittee and 

5 through news articles over the past several months. Some programs consist of lilt le more than 

6 notices to customers about lead in their water service lines and associated risks. Other 

7 programs offer either financial resources or financial assistance to customers who undertake 

8 LSL replacement. A few utilities are undertaking full LSL replacements. A collection of a 

9 few news at1icles detailing LSL issues and prngrams is included as Schedule JAM-r5. 

10 

II 

Q. 

A. 

Have you reviewed infom1ation pertaining to the cost of LSL replacements? 

Yes. Besides an estimated cost range of $3,000 to $5,500 as stated by MA WC 

12 ir1 its filings in this case, MA WC also provided Staff with some example plumbing contractor 

13 invoices for service line work in a data request from Staff to MA WC.3 Copies of the invoices 

14 are included here as Schedule JAM-r6. 

15 

16 

Q. 

A. 

Do you think IvlA WC's stated estimated cost range is realistic? 

For MA WC's service areas, except for St. Louis County, based generally on 

17 trenching costs, the cost of materials, and review of provided invoices, the stated cost range 

l 8 for LSL replacements is probably realistic for LSL replacements between the outdoor meter 

19 setting and the house/structure. There likely could be some situations where the cost could be 

20 outside this range due to unusual properly restoration needs or difficult work conditions. 

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

' Due to county plumbing regulations in St. Louis along with labor considerntions, MA WC must hire plumbing 
conlractors for water scrvkc line work it undertakes. In other service areas ?v1A ,vc could choose to hire 
plumbing conlractors 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 

2 customer-owned portion of water service lines between the pl'opeity line and the 

3 house/structure, but in St. Louis County they also involve the customer-owned portion of 

4 watel' service lines between the water main and the property line including the connections to 

5 the main, the pipeline under street pavement, and connections to the outdoor water meter 

6 location, along with associated street pavement repair or boring under pavement, and permits 

7 for plumbing work under stl'eets. Based on expected costs fol' this additional service line 

8 work, the cost range for LSL replacements in the St. Louis County service area could be more 

9 than twice MA WC's stated general costs. 

10 

11 

l2 

Q. In Staff's opinion, considering the wide range of cost estimates, is lvfA WC's 

replacement program reasonable? 

A. Yes. Ordinarily, Staff would not be in favor of this type of program. 

13 However, given the national concern over the potential risk of lead contamination, the overall 

14 disrnption of replacing individual LSLs, and the cost of replacement to any given homeowner, 

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

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

17 opportunity to review MA WC's actions pl'ior to any recovery being included in rates. 

18 OPC'S PROPOSAL 

Bl'iefly describe OPC's proposal. 19 

20 

Q. 

A. In OPC witness Geoff Mm·ke's dil'ect testimony, OPC has a two-fold 

21 recommendation. The first part is for the Commission to reject MA WC's current application. 

22 The second part is for a two-yea,· pilot program with a maximum of $8 million expended on 

23 LSL replacement. 
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Q. Does Staff have concerns with the first prong of OPC's position? 

A. Yes. Staff disagrees wilh OPC's position with t·espect to its recommendation 

3 that MA WC withdraw this AAO case, and effectively abandon and discontinue its relatively 

4 new practice of replacing LSLs. As discussed above, Staff firmly believes that the public 

5 benefit of removing any lead-based water service lines outweighs the estimated costs 

6 associated with these removals. 

7 

8 

Q. 

A. 

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

Staff does not have any fundamental disagreement with the Commission 

9 creating a workgroup for the limited purpose of studying the issue of lead in drinking water4
• 

10 However, the potential for lead in the drinking water of Missouri citizens is much broader 

11 than just MA WC. In foct, most citizens in Missouri receive their drinking water from entities 

12 not regulated by the Commission. If the Commission establishes such a working group, Staff 

13 requests the Commission provide guidance on such issues as; if such a workgroup would only 

14 involve MA WC, or involve all regulated water utilities; how to include/address potential lead 

15 in drinking water issues related to non-regulated entities; and, how to avoid or minimize 

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

17 CONCLUSION 

18 

19 

Q. 

A. 

Can you summarize your rebuttal testimony? 

Yes. In this proceeding, MA WC is proposing an immediate step to assist in 

20 alleviating a potential lead contamination risk in an economically beneficial manner. In 

21 Staffs opinion, full LSL replacement in the limited situation as proposed by MA WC is a 

4 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 Statementn; obligations to infonn homeowners; nnd, 
prioritizing projects. 
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reasonable approach to remove a potential source for lead contamination in customers' 

2 drinking waler. Staff is also of the opinion that MA WC's current plan and proposal is in the. 

3 public's interest. Therefore, Staff recommends MA WC be authorized to continue with its 

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

5 extraordinary accounting treatment as recommended by Staff expe1t Amanda C. McMellen. 

6 

7 

Q. 

A. 

Does this conclude your rebuttal testimony? 

Yes. 
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BEFORE THE PUBLIC SERVICE COMMISSION 
OF THE STATE OF MISSOURI 

In 1he Matter of the Application of Missouri-American ) 
Water Company for an Accounting Order ) Case No. WU-2017-0296 
Concerning MAWC's Lead Service Line ) 
Replacement Program ) 

AFFIDAVIT OF JAMES A MERCIEL, JR. 

State of Missouri ) 
) ss. 

County of Cole ) 

COMES NOW James A. Mercie!, Jr., and on his oath declares that he Is of sound mind 

and lawful age; that he contributed to the foregoing Rebuttal Testimony; and that the 

same is true and correct according to his best knowledge and belief. 

Further the Affiant sayeth not. 

·' 
I 

JURAT 

Subscribed and sworn before me, a duly constituted and authorized 
Notary Public, in and for the County of Cole, State of Missouri, at my office in 
Jefferson City, on this 6th-,\ day of August, 2017. 

My commission expires: ----~.:.,· l'--'l,,..:.:..l,t'-'-{~· ~-;l..,_,t>:.-;,r-'· ;}6'-'· ::..LI 'i_,__ __ _ 

D!Atlt!i\ L. VAUGttT 
tMaiY Pub!c - Nola{)'. seal 

Slate ol M~souo 
Commissioned l0< Cole Counl)' 

...., Corr.n>1sslon £xpln•: Joo• 28, 2019 
'"' GommMlon Humber.15207377 
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Qualifications of 

James A. Mercie!, Jr., P.E. 

My name is James A Mercie!, Jr. I am employed by the Missouri Public Service 

Commission as a Utility Regulatory Engineering Supervisor, in the Water and Sewer 

Department. My duties include reviewing and making recommendations with regard to 

certification of new water and sewer utilities including development of 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 utilization, costs incurred for providing utility service, and tariff rules. In 

addition to formal case work, I handle informal customer complaints that are of a 

technical nature, conduct inspections and evaluations of water and sewer utility systems, 

and informally assist water and sewer utility companies with respect to day-to-day 

operations, planning, and customer service issues. In the past, I have supervised 

engineers and technicians in the water and sewer department working on the above­

described type of case work and informal matters. I frequently participate in workshop 

and rulemaking sessions at the Missouri Department of Natural Resources, I 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. 

I graduated from the University of Missouri al Rolla, now named the Missouri 

University of Science and Technology, in 1976 with a Bachelor of Science degree in Civil 

Engineering. I am a Registered Professional Engineer in the Stale of Missouri. I worked 

for a construction company in 1976 as an engineer and surveyor, began employment 

with the Commission in the Water and Sewer Department in 1977, and have held my 

current position since approximately 1979. 
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cont'd James A. Mercie!, .Jr., P.E. 

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

Algonquin Water Resources 
WR-2006-0425 

Aqua Missouri, Inc. 
SC-2007-0044 - Lake Carmel expansion complaint by a land developer 

Big Island - Folsom Ridge 
WO-2007-0277 - Developer-owned utility 

Bill Gold Investments, Inc. 
WC-93-276 (11/5/93) - Receivership case 

Blue 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 - plant capacity study 
WR-88-215 
WR-83-165 

Central Rivers Wastewater Utility, Inc. 
SR-2014-0247 

Davis Water Company 
WC-87-125 and WC-88-288 - quality of service, lack of needed upgrades 
Along with a proceeding in the Circuit Court in Wayne County approx 1988 

The Empire District Electric Company and Liberty Utilities 
EM-2016-0213 - merger/stock acquisition 

Environmental Utilities, LLC 
WA-2002-65 (11/2001) Certificate case 

Finley Valley Water Company I Public Funding Corporation, City of Ozark 
WM-95-423 - 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 
SC-78-257 - The Nine-Twelve Investment Co., et al Oak Bluff Preserve vs. Lake 

Saint Louis Sewer co, regarding method of providing service. 
S0-81-55 and Circuit Court in St. Charles County• alleged improper 

discontinuance of service along with injunction, approx 1980 or 
1981 

Lincoln County Sewer & Water, LLC 
SR-2013-0321 and WR-2013-0322 

Merriam Woods Water Company 
WC-91-18 and WC-91-268 - quality of service 
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cont'd ,Tames A. Mercie!, 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 pollution violations 
MIiier County Water Authority 

WC-95-252 and Circuit Court in Camden County approx 1995 - Complaint by 
Staff regarding operating without a certificate 

Missouri American Water Company 
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 
Wf-97-227 I WA-97-45 / WC-96-441 - Complaint by Water District 2 regarding 

customers outside of the service area, and service area expansion 
WA-97-46 - certificate case for St. Joseph wellfield 
WR-95-205 
WR-95-174 
WR-93-212 
WR-91-211 
WR-89-265 
WR-87-177 
WR-85-16 

Missouri Cities Water Company 
WR-95-172/SR-95-173 
WR-92-207 
Proceeding in Circuit Court in Audrain County, CV192-40SCC 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-89-179 
WC-88-280 - William J. Fox dlb/a Fox Plumbing vs MO Cities, service line/main 

extension matter 
WR-86-111/SR-86-112 
WC-86-20 - Mexico Doctor's park, main extension 
WR-85-157 
WR-84-51 
WR-83-15/SR-83-14 

North Oak Sewer District, Inc. 
SR-2004-0306 

Osage Water Co. 
WA-99-256 (8/5199) - Lakeview Beach certificate case 
WC-2003-0134 (10/31/02) • Receivership case 

Raytown Water Company 
WR-92-85 / WR-92-88 
WR-94-211 
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cont'd James A. Mercie!, 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-94-166 
WR-93-204 
WR-91-361 
WR-88-5 
WR-87-2 
WR-85-243 
WC-84-29 - Dewey Eberhardt vs St. Louis County Waler Co., fire protection 
WR-83-264 
WR-82-249 
WC-79-251-Natural Bridge Development Corp vs. St. Louis County Water Co., -

meter accuracy/testing 
Stoddard County Sewer Co. 

SO-2008-0289 - receivership, transfer, etc. 
Suburban Water and Sewer Co. 

Injunction hearing, Circuit Court in Boone County 07BA-CV02632, June 2007 
WC-2007-0452 
WC-84-19 - service issues 

United Water Missouri 
WR-99-326 

Villa Park Heights Water Co. 
WA-86-58 

Warren County Water and Sewer Co. -
Circuit court case in Warren County CV597-134CC, September1997 dispute with 

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

of the Public Counsel 
West Elm Place Corporation 

Circuit court lawsuit case in Jefferson County, approx 1988 Customer's lawsuit 
for damage from sewage backup 

Schedule JAM-r2 
Page 18 of 276 

Schedule JAM-rl 
Page4 of 4 



Schedule JA.M·r2 
Page 19 of ~76 



~ 
i 

_, --ej ~ 11 1-

/ I t : 
' - 0 
I 

ffi 
if% 
'" W, 

<"' 

~­

\\ 
#~ 

m 
<( 
...J 
...J 

0 
u 

Pl'.""~ 

_,j 

LLl u 

i~ 
@; Sh ~¾ c edule JAM 
_;,;w Pag 2 •r2 
~-f!}J,_ e O of 276 

tf_t,;'._;_~·,: 



~t~~V~t~iii~!if ~;,~;,,~3: :Y'~!,!IB~illl~~~i 
' ·'."- C ;·.,-· fi' .',<,\: :<. ·_,, - ., <::· '~r·:; $t,\~;·~t~1j~-~}~r~f1Y,ffe~m}~\~f;:t,'_. (>·, }::; ~j(: :i;, ~ ---~ 

·· .- \A /a tverse}.'~.e:Ultrr0:r1~Jti:\(e1:ti0\f •t: 
' •• l • < ' ,,I' J,la, ✓ ,_~ r ~ ~11•\•, -,, ef<t<~W) ( 1-"' 'I ''l;, 

,.,,, .,·-. ;-.;, '"• ',, ·, : , • ,

1 

,1",.,1,(',111 ,~,,:i,' ii:•·'•,'.'/ ,•\.,,1:,.,.•·, , ~,•.1•~•,:;,.- :,_,.._ 
·,' " •' \_ •' ' ' ·' If ~•1'f I( '1;,, i·r\ ,,,1/,:t,:~:-r,~, ,,<:•,' /,~ ' . ·· . : :nation a I ,,g tfl:l li.c:ifte:att:n; ,;/;\,--," 

· - ·• :;·,-:·· ·, ~~. -~:_:~1tJ~}::fri:12<iJ1itf:\tkt1fjfil@I&~il~\:n1:< .. :_~.-. 

,,,,,~."" '<>,,i OT>',,.,,. >iW~•k •· <, •,,; '·• Un •• 

...

... ····••1·.'.·.·····.· .•.•. 1.: •. c •. • .. •.·.•·· .. ···' ... ·· .. , .. ·'.••·.··•····•·.·•.··.·' ...•. • .. ' .. ·•· .. ,······•·· ..• :.· •... '., .•. • .. ,•.·•.·•.····.·•· •• •.• .... • ....•. · ..• • .....•... ·•·•.·.·.• .. ·······.n·•·.•··.··•.-•.···•·•.·· ...... ·••·,•'·.·.··•··•.• ..• ••1 .. ·.·.··.· ...•.... ··.·•.e·.·•.·•·.· •.. • ... ·····•·:.• •.. •·.··•· .. ·•··l'!···•·•···•·.· •. ··• .. ····• ... ·.l"'!l·.·• .. ·• .. · .. ····• .. · .... · .... , •. ·.•.·•.•·• .. ·.··l"'lr'"t ... ·.· ... • •. •• ...•.. ·· .. • .. ·····•.·.· .• •····•·····••: ••.... •.·.•• .. •.e•·•.···•.·•.· .. ·.•.·••.·•••·.·.·····.·••.•·h···.·•····•·•·.···.········.··•.••··••.:· .. ··+ .. ·.•.··• ... ·••······•·····.· .... • .. · ..... ·••··.•.• ... · .. ·•······•.···n ..... ····.,·····•····· .. · .... • •.. • .• • .. · ... j,o .. · ..•.... ·· .. · ... ·•• .. · .. ·.·•·•··•· ... ··•· .. ···•··• .. ·.a·• .. ···•.·•.•··••··.•.··•··············•i,:,,·•····.•·· .. • ..•. · .• · •... ' .•..... -.. •• ..... '!'7· .. ··•·.•··.·••·a .. ···· .•.... · ... • .. + •. ·.·.• .. •···.-.1.·•··.···.·"'.·.·.··.· .. · .. ···•.• ... ·•~.··.···.• .••.. ·•.· .. ··s ...•. ·.·.· 



·= ..••. :::Jt,!:J~ll~i~(:1~,:;;,t1~ij1~f l~!~;it .. 1:: 
' .. ,, • .·: 1 [ 1 ,"' , . ", ' ,,. · • ,,,1 i .,·)),,l:"r•·:, ,,,,,,,,,,, .. ,,J M e .. o RmA Nm''•-~' '"'''t ·' "'j"'l, L·2-- "I · 1 

:: • 

< :·,/,; i,{ \ ~ ;_';; ;}'kf j '.1b:1~:i'.;,:'. :, \,; ';' ;}~;\t/'.,:f i :}1l~\1if 1:}i;t}4:f ?J: ti~:: : ::,-?~ii,j' '·j};'.t!~1ii~l1t ltl~~!~i;f i)iih(l):.:: 1,,: ' ' : \ 

~:-:·'\ ~~ .. ·~--;~:i ~::· · ,.~: ~ ,:·: ?r~ . ·:- (:·· ,.~,: :·~·?~: ~~:-·:; .:~ : ~J! ~J~l ~~1~ ~:-~~~::•.:_.~:~::?[;'f?J'.f'.~~;,~~(:~?;~~~~~~f:: :))~~?~~!?~-~~:- _,. ,o•~ -~-<: ':' .-.. ~·~,'?:/ [ ·_z~:~:::::· ,-.~:: < ~~}:-{,~:~~ }~I}\~ 
':.'m [SL· A lead 'f''.'':e:;,'dB"hnE!fci't,if:frgFfin•,~1if.W'.ater,'niaf11f'::'untti~r'.:t .. )%;{:{ 
::i)((i:::: · !5,i\~f::~ :, : , i , , ., : -:~;::~:- (:~.:,-i ·_:'./\:~ {L\r~::,·:( ,,-;:,,,;;~:;,,:•:~,: /'.~. ·,::- :~i.i:\ ':,,;· · __ ., - .. :·'~·:.: ;:";: ;i,::;;:~~j'._, <;,"~ 
,,;,;;,·~,:\~~~f1:~::i~fr,:~li~\~\~~~,,.,,1~~ :,~,i,f~1~?,'~;~~:~:~! ,:: ~ ·~ ?: ~:!,~;~l :~~:~"'~~~~czi'.:{-6~,,-,: , :._ Y,\::\'": ·~i!r1~f/iffi 
-< -~, ms'l\l§ta r'~ '•-:r: ~:ec I a-ig:Ef s{:i'ii'-t1ite n'tliit/s:otf reef · oiF .. ' 1 e:a:-a .: i n·' :· "f::::,"!,:: >'!!{\)Li 

f l!iltl!~!tl!!tt~~f (!it,r~~i(~,:;,,c., . . . . . . .:·:.:,~-,"·~~{~~i~.~. 
f ::ni.~ I~( :~;}) 

;,:;,:,, 
'.'.'', 

~i~ 
iiCl: 

lii\i;i~~:L:s.,,r 
... -3: .. 
N, ........ 
O'> N 

PROPER'TY 
LINE 

\•\'ATSR ·.\··::-:•"·-•:.i ...... ,.,,,,:-, 

~\~;;;,Jj\l 

CURB STOP 

SERVlC£UNE 
,,i~ 

INTERNAL PLUMBING 



0 ji 
;::; s: .... .:. 
OI N 

.: e.1-.p;ip_·_r: ~~-I,2~:;;:I,D_·ev~'-~i~~:~~~:li;f :~!·~'.r~/~t~:~:r,~2t~,;,~~~:;~1:~~:~\\~t,o:r : ;:,:~·•::::,,'.,';• 
·-~-~ !P,J!)J?,§;~:t~•::1Jt'.t@:fiif/Tu;1Kiif1it·u1 ·· ,i:.;,_,ll::;;ir;::.,fi·Y,:'tf~t~tii~i~{l~ii;1.1;:il:~i::i.;;'.;: ;;,,:· >A i\{i;, J~/'tr\ ·\':~::;; '\ 

, ·:;;A{C:::o,,:;: ;:,~/: i0\I:; , ,: , t'{f ~i{:,i~~\jii .; :;;;: , '; '. At~~;N-}\l}}i\jt:i , '/'i'.~t}i:~1-,ttlt~t;10:i1:l )iti}ki,1:~;a~e 4 of-1;), :;.:~~t-' : 



";'""",,.,~ ~"",}-::'"~~~,"':"""'"...., •• ,"'::\'l':·~ .... :;':\"v"""";"t'"rr;:,-.-"~':::~~-rr7::vl','!, ...... -.-, ...... :r.:1=:r•,~-!""Z~•-r-:-:7: ...... '•-;:;-'">":-~•.-,v,"';" ~--:."'""\ ' ---,,~-~r.;:-1,-~,'?""f"'•""">''""':1';'77""'-"'';,•r:-:;r, • •• ....,....,""""" _ '·s"" :,({:-.1-::)',':1\••l..<,i', ~ ,c!t,~1)fl; f't ~:.1[11'•~:~~1;[,''.,-;}lf ,f~,~:,,,~; t,i.;ie_;tfflf,::,,. \~ ,.·1:; ll, .,./, ):-,.-.r.~~r,,'. :'!.; ,:-: r, -!-is"'. ',';' ~s--r,~a-~·-i, ~l '"Et':: \-. ·i· _, -.:.~-; J h I , --~\ i,~ .., ,' ~' .«· ,: '·-· ',,,:_,p.~' ,' • 1 • .~~1 -1~~; 
_._,;;,:;,- ·n n·,s:,:,r,l.~> 11(\'.tt,h--,·~,:,,; tO- 1~,;--ol'i-:3\l'--e--, n-,e,nc e ·,,. :o·,, ·e n ,r:,.,-,.-, .. ,,;:,·,: .-,.::-_;; -'8·"'.-_. 

llc·~:1-;': l?lt::·tu,,1:V:l'.M·"',:t,fiV/~-;~lt~IU,,\):r · "'~::-:.·O,;/;t~,I-\ :--ta'. ~- ; . ,,,:,, · t~r'/:,~, ,,,,1 ,.,.· • ·-'.,:. .:;.~•it',,' 
' , .. '. ., ·.,~- :· .. " '. ~'vt;i'.?~ .. ~ .. ~;:1}~!•11t ~lltj;t;,ti~~('•t[1:~;i;t., "~;ti~ ~(et'S1:~~~j[ti,S'ii1ffi"'~i-~'.J~{ .. ~~-t:'•;' ".,: \.::: ::ir•·,i;::,:f/~1:1~r :{1~~~~:i:1,t"2'"1' >;,: t.·.·.~-~/ , : II• ,:' , ~I> "f '.( :g:;. '~ ::,s, C.:,, ·: ~-,.,:}z:::: 
'.- .. ,-.;,co~-'~"'6'~',I ·1'~'S'" -1'~, .,,,,: 'D'c ,,,_,o, o·<·,·s ·•5"'a•, ·eg-1esr ·a·n-- ,,,,,·,---.,"' ·,•,;_. 
', ~~-----~ IS-:l•:!·ll{Jfl 1~U

1Ji::1·t i~~ ~,;:, t~.l:11r_t1J:£t 1,1,i,"•:t \"-'· •·,,·,~;;~:.:_;"it; '\ , ._;~· ;9;1,I .,_:,:":.:;.''.;_:~ •. '-.;.;5~(t 
' ,••~•,,,,\l\'~,•-r~\,,'\.,:;,, •j~\;,\"'-~Sfl:''IJ,is}:;~1•0:,Si!;'<~\~;,'ll',,,', 1 •J•1.'~,',,J''~1/•,,:.:,,-'i,\~,J:s'c•,'<1,C~ •'1 (,•''•~••'lrifl ..,,;,•,•, "• w,;-,,,,1•: 

-·\rf:t:«a-st:i1ttW0e!il:n~etfc1:e1c1::';f'cr.:te·n1ace:-'t;S1us':·ti,ase:ft':,.< ·':]r,r· ,;-i•;r?:' .• ·;:;-:•,)7~·~). s -•~.:·i'·"; ,,; rt.\,,t, ,. ... /~,>;--~'..<f/'t-~•' ,i,~-· <, ,_'.,),,", .. ~,:,:(r ~,~;/ ,.,, ,,:::,,..,, ,( '.,.:),J(,'~~ ::-,i ·,~,,.-·.,,)'· ·I'~ .. {,:~~:n~;t ,e·-~:,·{i~:,~:r:; , . '. · 1 . ~ ~t .. , I',··: ·t~r ~\:,(, -:j,l :/ .~,_,,°" "~1~ _, ·,~1'· ,-i I 'r; ),•,),,. ~·,,, •.i ·scf1 , , '." ~-" .,,, -~,'; ~ , 'c:::1, , ~1 . . t,·-.. ·-·15 ,_:;, ~ :- ,:•t ,1 ·,:..~~"\ :,.i~> r , 1t,: • ), . !ii"·,-, 1,, ,·~1-, ,t " ,< 'l•'· ·.. . ~- ,~,~rc:;,0 :~ a··e,s .. ,s•e·•1·eac·e··am:· .,•,ernl"r;·:o.-1':'t' ... e·s ·--m•t'ae tee··s••,.•- ,, ... , .. -- ..... , ... 
• -~ 

1 

• • i,.,, , - · · -·' -· u1'1.::,~ "i~;,,/1.~1'· if..:'· ' ' ' ; ' ,, ., ,,,:'•;, -'.-- • '~:~ ·•" • • '"''. :..,:-: 
• •,, ·, y ' ' ~ L :·" '' ,t;, .,;,,: ;)':'-\, "•·~ ,f,,,~1-'.\l;ie1~J:::,,~,g, ,~'J) ,· \., ·\,. ',,'''.Y J~'t , , ~-,,°j¥,:,,~ 1Ja10--".~:::~i:t\,~ '•}'; ·,1•, , ' .. " -... ' ',' -~-' . -; ':. '\ < . , ,:,;, ~ ,''' \ : /, ~~\-r~~-~:- ~ ~ ~·--,~; :~·;1:r.;,;} :'11r~;r:·v:~;:{!~1;;1\ti t";~)'.;,:f~ :( -~ ~; <.r)) l Ii,· ,_ '' ,- I'. ,1;,./ {~ I ~ft;,:t:{1;~r ~-:~~1~:,~,,~, ~- / ,,, ~·~-,'1,\'•[}·:i/,: 

6 B ' ,, ' •·c1 • ',, ' , ' .•,,,,€1- ,, : I '"·••;,'nl',•"",l,i'•"'"''i'''"°J; "'°'-'<, •'' 'tll•,,.••;••','[\' • •'.•'•'1'0',1,1;"·'," ''.,,), - . . - -r"'VI nn· Ill"-' ·es-, 1':'lil\'-',·•'ll''a• - ._:!:Jl,r..a""""·en .. I ., .. ,,c, ... ,., •"- - .. ,. , ... , 
, -:::: • , / ~ V 11 l}l ',, 1 \J:, l, ::~ l&~ta4:f;i&:}~1ti/11', .;:u \:,~~.1)1:;'J' 1::~1 _,o':.-~ :; 1~':!

1\Jf:':.:i\ii'~•\:!/1.j ,:,;· , ~·:1!;}, 
']" , ' 1• '' ' '", _.Y:,,J?; : /, :, ' • ' ,,',g '• ,' l •,'• •_. ,'\ • 1 ', ' l,,'1\,,,,:1,ti(,,l/f,\(],\;/;:,•:,@,_,,,,, ,."• ;( -'., ,J; •,:-• '• ', ,:, ' '', ' ,'.;. 'i'/•)tlf.0:( ]:•,J:,,;~•;': /1 • :; ,. , "

1 
] ),l,,t: 

, .,_,' .,, ___ , _,. '"" ,''1 . ,_, • b J t , t" " d 1 -· 
1 

, " , .. ,,.,.,.,,J,·'"'•""''!','",·'' t· ,, 1 ·i·· .,,,..,, ti'"' I . • ,,,,_ 'I , ''•''i·"' ,,,., ,,, • ,', ,, , 1 .... , ·" ,,, ...... 'IAS'SI e ,e\\•a vance s ,,~~--1~1', -~- C'•-!:3:-' ,- cn,e S'~ ,, ,, , ..... , ,, .. , ?,J{~'<,(.":.',:',:·'r,1¥ '-~'-' .. '.. - f'U 1\ 11 " ~ ,i) l '} :~ ~) 
0

1;1,u~~ -/;:«.4~; y-~ ~-•.·¥> -:; ·).:~~ ~-i;if~~i':.,"i:'"-::rv 1~-~~:;y __ ,~1 
1::.·t~,:->,·,. :~.~,,.,.:/, :<-~- ,;.1~1.: •, .''1-:\•,,r,,,.;, /. ,, :,)·. ,,, -~·- ,,, . •, .. 1 1•"1 ,,r,,•J.' , 1~ -, ,, -~:--•:s•o:• {-il,·,.;".i,;;;•,,:.~ (",,.t(,,,t •. '",.,~ '~'°' ~,1 .:,11'.').~.\;,~.,~ f, ·"; .... / 
l',,r ,,, '1~.f- < ..:¥·--:H 't • r .l, , -~ ·,,1,:~ )(·, r'> , , , -~ .. :C: ~- • l ,, : ,,' ~ , • ft • ~ •,-,: :.,: •• -.,•{1'1], 'I,_;- J, • ··+ 1) ~' , ) ~~ , \ ,1.,• ,,.,_, ,-..-k., "'~ ;,: ,, >, ,1 :}]' .. -.\, ~· ( ~/•J:~•.;;,n: ~ ~1r·: '~./t-:f<~tf ,:· , "' :,', ;., 
·;':.'J;c,:,;l'.}; iola0:xletr·n me Ill ,/:a·-m ~ :·.-1 11: ·u IIki[e,re rt ,r~ 1.MQ es-- OF ,,, · ,',:•:,_,_,.,' ''\:'': ,,,;,:;.i,,:l,,%i:-C,,;'._Ll·J,{,• 

8-.-.. -.. • ,.; i •• 

:iJ~;ttT; 
u, l:I. ,,.,. 

!~/1·\-
.I> I 



Schedule JAM•r2 
Page 25 of 276 



r~ n,- -~,:,,,:-:s"';1{'~.~~~'?0~1':'ii"''tr.;;n:::. •i~~~~TI'P tNt(,~9i%1,0f.?;·ri~;~"'"i:~:':H~;;,,;~-~;z~}if;,('l~);~~rr.:~~-; ·~;,---:;,: l ' • • ' • '; ~. ~;-, I : 1:-,"zJ-g~:-T~:-~;7-;:'~~~f~(;~;:"':"7';:~9:."';.(--:",'~ :.-- r·•::;-,.....,-·,.." 1 ; 'ii~,.;'""'~ -,.._~•:r~-:--· :~'!!T',.~"~ 

: (j}km};~f'w; ~:1-·:~f~!fiilllr;li·~%:~ltitlffl!i~~i'~ij\::-.1t}~'..
1
:?:;\::tit? \i;:; !_::} · > : -: j -_:·}~t{'.~r~~: i}'.J):.f~\ ~;Jfj}·\

0
?_.:\; \

0
ff(

1
;: __ : .-' :: . x::t:tl:'.t·\:}· i /\· ,,, ' ., .. ,, ·e· ,,\, as.a1 .,.,. ·n·n s·· ·a·•t:,i•, .. ' ··ll'eso·u ll'r<e-s-··1'~' ·•a,n e· ;, ,,.,. .. , ,,,,,,• ,·,,,, '· --tF,~-·--.{ 1", .. ', ~ -- ,, '. - ~ ,, 1'it~ ''\;;l,':V,.e t \;7/.. -'li~6/., ~;:~-l" . ', 'l<,\:;i:' 'I• 'J;;J' -~:ta . ·,-, '\;;'1·-,::1,.::/ .'.,.-;,,, .. ,•: I 

: :,,; ::·.,~'½}{~0_~\;. f',~~J~:~~:~~I :•:0~ii1~/l. -/~,1,.: \ ,~;::;i\i~:. -·.~fD::{}t.r/~~~;,.;~'1};:~;; f~::'t~~~ffi)-:i:tfi:!f~'~\?:;,~ ', l', ; )'/: ',\··: ,'•:_··,<.: ~ -, . ' ··, '~ "ti-;~:,·:lqt'.0 :;:':;:,t,\ :i~ :t~, ·',' '··. ;"·:(. 
" ____ ,,, .. ,,,,_, ..... , ... -- __ .,,,,\J,"--:,;·--.·-·,,:-.,--,.~,,,-·,·,_-'_,, __ ---- ,, .. , .. ,_ .,, ~--•,•v\,:-··--·11·-,::;'S 1:.,,.. - ·1 - -•-•--,-,.-._•_,;i:-. -·.. ._ ... ·· -- -·•,,s•u:nncirt,--a·m~':-iac:Ce --er1·a,te;1,1iU --,t.l. a;;;' ren acem-:;:ren.t· · - , -:,: 
<'' ~. ~ ;J .,, : ,, 'I • , ,~ M. , i1 e, \ ,;)1:~} ., ,\;v 'r: ,:1)':. : , ; , • ~ i";,, 1', ,,;;:',,)\~r '"\t-\T •, ,•~::•. ,':,,,, .. \,,~ ,!'1(~ ,, ',.,;, < , , '., 1, ,, , ~: .. , ", :,, v 

1
,;, \,' ', ,;:,, • , , ,, • , / ~ 

·.,;' ·, ;,~ ~-:.,";:·~i ·:~- ··,, '.',"'~-:1:/f,\}:~-tt-i,,il'.,;¼.',<,:)s.:•"·;·::';;;,-~-t:t~i~:\,~~i\~1;,;,::,~:i::;~.;;~S<t::1~t/}::~(;:?Gf,r.1.::\:·~-/.',:,j::ti•,~~::,,_'v'·•<~/ ,"::·: I ':,<,t::::;t?::~c,0t:,P:~·t:;-\::· :, ·,.: '·: ;i 
I n I t, I at IV e1s ,M ~:~.: {t'.'.~ i' T1 ·f!-\"~~Qit\1~§r;:i,1:,tt0(,f;IJ~~fcf ; I ,'/1~~_, ,''/ 1:, :~-' ,,:, •iJ~g4::f1.l~11i;:),l~,;(:lffi£;1t, ;~:l~,,.',i, ~r I"'':,'·:• :,:,~, ~ ~~~\ ~ ,1,':' ~: l, >:'.tl/1~1.!~s: ~ ;:- -;,•1;; ': 

. . . , ! ': )':;' ~!,, } ::!~:~: : r: c~/f ii:$0®1<~':.' :; • • Q •; j'~,f ~llij 
. ·~:•. ,: 

:,.,.·'.'--",•.•·· 

i.ouc QOADJIAP 'IEPLAC(t,1£ ... 'f J'Ot.tf:'.1£-S Jt,l;SOtl~(';E'.I AJJOIJ, V'!: 

,;;!:,:::~.:::,;;-.:, I ~~•'l•,~~)C'@tl~;?.'.•~!~'.'i')~~wl>~~ . 
,,,,,,,., /, ~''\lll.:)Jlf;'"··'-'''1/fl'•; ' ''S:'" 
-~ 'jt,~t '•, I ,\il!~J.~~~"·'.,..,. ..... _ •... J\:i~\Wt 

:;{-;(~} 

i;,:-~•:/1_; >t{;;i., 

i~;,.;:0.1:~J'". :;,};J;Fi!\~!!!lf@f lti [!~2! I' ... A,•~~1i,,,,.~,, 



i:"<:.~ 

I 

f' 

I 
f!f~ -

~i!l 

L ... ;i,;,;; .,0 -c,•. --.· ~ .. '" .,. .• <··,i,{ ·- ,,_ .• -., ,'•l:: ,.• .j !-: ,,_. ", < -. ,✓~:rff),-s---; .:1~:'~ ~ ._-., t:2;f'i:tw~:. : ~,_T ---r ,, ~ J;;_s;;·-~••--· 
['Z'"'u·•c••~b,,,.,,co , "''' •· , .-,.,,-,Qi-, }, •- < ,ct5·•C'- .. ,,,. 'J 
~{.}:~~c,.:r;:~··:,~lt~~ ,- ;·t~~;, r:\'·~/fZ~{t~i~~ ~~ '/\1•-~~= \~~J;:{;!~1 ~ 
rs, - . ,_ .. .-1-Jii), .·.· e , .-.,(_;),. .. (1):,,,,-,'i. • .,.. ,,, .- . . ,-{:·. Cf'''"'"'•••·: l· 

~,;~~t[~,f ~,;'j~~~fr1' ,,~~~J!}4f ti~' 
""''~"· """···, 2't ,;.·-0·--··-<U · . .,,(;;),,~<S(JJ , ,, .. J.:.e---,,•. -•Y;f. 



~ji:': 

Page 28 of 276 



~-; ,~ 1?/X:~~~~ ~f ;:f tI:{~l~$Jim,:;~f tli?:ii~~~~~~~;;r«~~J:~~~~t1U¼01f 0f ~l~\'.~}f ;~~z$:i\:f-4:,~{{5';~:::;:;5:~[::~:,.J: ~:::~"!,r~\1~;\1?~:t{; ·,,l ~::T?'~ ,J:~:-~;r~~Jt::~t10;~~:; 
.' i'f1"'m··•.:;";<'\~)ffi''{,.,"\r,z1;)":Jf:,"''"l\_; • '1,\""fti,~';:-:i,::..~ ~·· r1''t'.• ,".f_l'.I "'.e1-r.;,•~•1,c1~•, .,fi't't,1~.{,').;,,<11':;_.;-,,,_i~·/.•~1~:::.•''1:w' cJ·' i'a" ·il'"(:, 1•,:•:fe\';<,,\''.,[~. i'..-"~v1,:=c;,-,,,_1,{.'t•\k,t-( , ·,,. ' Or>-' n i'if"'.•'!:\, ,-·,,,n -'A'il'-'~'a 'f l"\',I'\' ''i!:311'\" ,,, 'A'r.: ·C "t:"l'iO(a e' ,, .,,.-,,,,,., -, -·,' '"""'~'}"'"-''',,,, . i· j:• ,\,,.J;, t (JF__;!·(\i,f(;.t. ,:;-, qfa ,~·a.::-11.:1t1· '. \;;I" l. 1.l<~·u·t·~• If,•...,, '.U:V ~·-:·1::11·\..i~ ' l;ct "u,'"-".:"':---l.' .,v.,' :vs,,~/-,f,·f};}'\:,"li,,: 

:01j~\\;/} \,•i -~•ij/~"ilt~f'/: /,f,'',~;~(~:Y..:~·, ~)~tr :/>·.: . ':,. ( : '. . eh ,i i_j:):{:r:,•';~,-.}t0:}::~):f!t>:~{t12-t ~: :1 c<~:'1 ::,.:, \;I,;?: ' , :\t :;(, ,:·1--~,;-: } , &':;t,1Tr,1:f:(SVi/,\~ 
•is1 t:,f."s\i~)~~.\'~IJ _,If J..'t,!,~.1,;r,:~~t~" I·:. -~1....,,,,':.:,1-"'l'l-;<~i',.,r,/,l~t~ -:,\~,,i -~ ,'•, .. ,· ,,, ( '1 t. ' 1 -. t" llil'S" 'IB~' }'.-r,,., %-.2:..,u,1,S: I <, /'. ,\,: 'c.' ... ' ., - , , 't I I I.-~-.. d~ '. '!.'~ l,,, 1~.::: ,t. , ,-,U, 0 <~1-,,\,~ '','' (,'i •I' ,':-,,1',¥,:tS' n.,.r,,.,,i,rac~, .,," .. , 'i';1a"""~'l'!ry, OU , .. ,, '""~',ep, •a''d".t-'e-:m .. ·e,n ,, ,,,·,, ,_ .. · ,'. ,,,- ,.,,,, ,.,,:-".' .. ·r,~:-:;½f,• U,~'~1.~t::Z,~. "L,1(:: ,,:f;\J,p(I>, ,·. _ , :.•~'::~~(".. 1

, , .. '-';:: 1~a,iJ1. ,:,,.-, • ,. ,_. ;, ' ·., .·1 ;·~\',\';;t'"1~; 
(I' ,,;li~-.-:'~-.,:'•)=il~,~i\/·l%'W,.l:[!\\''•{,I•~ r,,d, .,, .•,' ,•~""~,4",, , ,,.,._, ~,. ,' _,_ ,. .• ,.Ii•',)/,'',-.'_,~~- '· ,, · ' , , .,,,1,·" 
•~~.,'\')i~\:+~\_';7-.~t[~••J,;~~~~,tm:!~~:;,rj(,\¥;, , 1:it;~~•1"1_'''JJJi"'.,, -::. •,,, . ·:";.,/; 1 .,-r :·, '~,,, (' '-\'•11•':°,,\."1~,'}(,·.,,, '.?,'· .: .. - ,.-?.•;,,(', 
,· r1•,.•~J.,,t'':;..,-<••;P.•"'l1',~l,,,•,/l~(/-'{:;,~,'<;,-.-,,,,1 ,, 0 ,,'",1~-,••, , 0 ,vr~,-~.•, .. ..,, ~ · .. •· ,-,.r~,f••ri·' -.,, •,-,, 'L 

,· )I~~~,,,::_-,!--~:'.!~ l t~ ~-'; ::1 :11, ~ :), ·'.-~I ;.1•: :, ' { :' -~\: :,~·: '"•\:::p•;: r:,_ :-:~~:-,i~·. ;~:,-" " :' > ' ': ';" .: ,·;: ~-.~ > ~-:) ;,'\; \{:,,_': './}-~:t:. _: .. ·:-::\·'; ~r}/ ,, .. ·""'IT"opJcs.1r1c, u,cle.•,,:,., ,.,,,:,,- .. :- ,_", ... ,, .. ;, ...... ,-·,,,,.-:., ,,, .. ,',is;,,ci,c:e.-,,:c, ... , ·--:'":),-', 

• .. .·····'·•··: .•• ··:···.,.,:.,, •. ·.,: .• :.·.'.:,,i·:.·,'.,· •..•• ','·,·•· •• ,: .• A.·,,,•,•, •.• :.·,,:.,,· •• ,',•,:···•,;·:• •. ,;.,·•·::.,.,·.,,'·•.·.,.:.·,,·.·.;.·,::',,··:.,'..·.:.·'•··.·,,.':.,':,··,·:,,·.,.', •. :.,·:·.:·,····,··,,.::·,··,,;···,· .. ·.i.·.·: .• ,.,• •.• ·.:,/'':•:·'.:,,.,··.,•'·;·•:.'·:··:·,•'''..·•,'',·•·:':;''•,,·.:·:•,:::' •. '.·,·,\, •• ;;·,·,'·,·'·,•.,.·,,·:··: •• , .•. '..·.,,::,.~,:,~.,.':':,'':.:''.·•.;:,.::·,··'···,····•.:···'.,.:,····.,.~ ...• ··,··.,:·,;··,~·.,: .• '.'.,•.'•·•.i·1•.:'i.·.,·,,·.:!.·,,.,.,'(·•;,·, •. ,.,,.;·'··:·.,'., ...•. :.·:,i·',·.,',,,,,·.·.~ .. :':·'.,····,'•.:.,~ .• ,,:.·.··,·.: .. :.·,:,•·~,,.:'···:·.'.·,'.,:.~.',·[·•,·.,.·;.•.:·',.,:'. •. ,.·.,.,.,:.:·,··:,.·•.:·; .. :':.·:·.i.,,'..~ •. ::'·.······~.·.~.,.',:•,:''•.'· •. • .. ·:.~ .. ,(•,:,·.··,;··,,·~·'·:··i:'\·'·~ .. ,,• .• ::.,;.·,:,.,·:'i, •• ~.,.,;··•·i'•.:i:'.,.,·.··.'·(·;··,'~.; •. ,.'.'.·,:.i.,'.'ji,1''.;:·;':··•,~.,'·,::,·;• .. ;.·i.,'.,!:';·:.·;.·.,[.·'. •. ·,:,·,:·i,'i .• :·,,· •. ,;:·{·,•.·,.:·::·f·:·'.:•• •. ,~.•.i.:•.i.,;.,,,l.,-.,.,,· •.. :.,:: •..•. ;.::'i •.. ~ •. :,··.··;:.,,•·:•··;.·.: .• ·:·.,I,.,·.,,'.:;',.i.';·,····:;·;··,,•.:.·.•::·,··;·.':· •. : .•. ·.,.•,·•·:• •. '.,·'·,:··:·•.i .• +.·.:,•.':,'·,,'.;'.',,·f·.:,: •• :,i''.·.• •. : •.. ,':.~:i·,:.,'·,:,·.~.· .• :.·,.··:i, .•••. :·,•· •. ,.:.,,~.·.,:··::.,·., •. ,'.L•.,·.,::.·,:,:,,.•.:·····., , ,',.'',{.-,,~-·--" , - ,, '=• -. , . 

:.,;.. tt. · · • roacues",.Lo re.··· aceme-n\,t'"'''' , ~"" 

,_,, ,,,, ,,,, ,t~.~J,:j __ t;i;j,,~,,!;l~;i&; ,:1,,it,,,,,,,!~,;:,,, rJ!,_,,',i,,•,:,: ,,., .-c ,,. ,., .. ,.-,:." ., , ,, ,.,,·. ~,:,, 
,~ ' ;,:,_ :t>d~,,,, !'~ "r ;:l (~1< ,\ 'I"-'" 'i' "' ;;i':( ;!v!(''f•~\i H~ /8 • )I\1~,;( }~ ', ~\ '( :u, h I ,~ ,•1•1' 1, <''', ~ '•~ ', ·< c1 :• ,, ,' \ ''. >• s',' .'..~ ,:.,' ,h<:~~l, 'v;t.,;'1-~'<~, ':,'1({0;).,';:: \~:;,::c.'~ ,(.} \\ i(fr"'{1J1' :;ii"'': ;f'.':",:;.~\ •,.j;}\ , ';· 'ts,).' r, /':' ! ~,• ~ 1 ,;--_: '•', '• ., ~ h 1 

i,.(~,, .,,•,~ ::;.©" 1r.,~~-,~•_,,,:;1it':,,~~-1,,''"'"''~),,:.a1tt11 ~1,'1[,1.1: ,/,j1,g.!'•·, .... ~,z:.Jj .. ,,;t' ,,E,'Sl:ii'i . : ~~L. ,, ,,, , ,,, A'~ tml'Ml".\'f"l'Sa 1n' a 01::I ,, , ' , ,, , 
'),:!•,~) ·." ~•-~,V~ , .. -..·,v.'1_.,;;u_1; U,ll)i •~" ~ l J;(J, <:' _u_ 1/, ~;' ' ' : ,i 
' ', 1 ''l..,, s '•''~ ~, , ~ (, r , ' , , L; ' '• \ • ' ' 'r • , ; ' •• ' • • < \;::,''("7',0,_.,,,,~frc\,I\ ,I, •• ~~,•,..," ,~11'\.<f.( '•I'' •,' ,~."''' '''i'' I'M, , ' I ~' 
I,';'~ (.;"',',7;1-1;\,:~1,;•'Jl,~I 1••' ;:~,/~" , .. :,•;\,'~.~;,,.-,; r, i~'' ;,•:;~,,:~,;:;,.!•"1''J!',.-, f:•,:-,r •,, ''"i',,',,,,t.i,:rtam· ·aee rfl'e'lrlt'' \;;,,,v,y,i, ', ,,.,,,,,,,,..,.,, .. ,, ?,,, ,, ', 

-a ;£;,;q~;;/t::::~2?;"~ 'i{,~(~'-~~/l,c\':::,·~,~'.i'(?/'~f~;l'.{~}}\~;:~f;:ii:, ,:., •' ,. 
m ,~',,. ,,,,,,, ,,,ijp,(l) rciJm,af:-1171 o:,.,a rti!l ,,,,,,. U' v , ,,,,,,., . ca <D 1, .~1 •r-,1)'1,1.,,:("" 1,H -· c ~,,. '1', ~,, ... _,,~",,.,;'",.~ 1 • - .•. , •1.: r.:.::1,• 1..._,1 J",: ,1,-','-,,.,1/ , _, 

! i i·:,'{/ftri p1~rrfe'r1t~ ng re~rac~Yrl'.ent 
~ i:i):'.~~J:rr::\;;f ~:,#~¥'. H :,·~i1:~::';i1f ::?r:, ::)\~~~:~,.t;:;;,:':'.::;';:;~~o/,~:·;/i¼'~f:\;:f ;

1
}'.';·_';{:~ 5:~~,~~~~!~::JX;"1:~11ti',::~1L,:: '- .:,·:,.CSchedule.JA.¾-t2 ',,,a,,,,, . .J,1;,,,,,::i, 

··•:,.,1,.,,•••,·:•.;i>*f¢'l1Jt~r1-P0/, tPi,J;I 



, ~:--· ~ ·:~:::"';' ~.: r· (, <.:;~ ,· ~ ., ,~ I: .j ~, . ,. , ••. ,.:·: ~ ~~ yp•: ~1~;~ri7~:~s::~s~~k•·:;;)~(_.,,0;~.~::-:~~ ';~·.1~~~1t~~;1·W1~~-~~\~~:D,~:~~,::t~~ t ~~~~:-~~:;:-~ :,,:·-:·~ .:--•:"~ -~--t·:.~~~~ :, ·,~~ :\T~~7;J~t,,~~t~'.::-s-;~:;:.· ~~-:~ 
·, .,f 

1
1~ J{~l ,,;;:ffl:F(~' ·' :~./.:: ~l•,;";.i.,G~;~, ~l"~'.:tt}:~ J: ·u~t!.,,f:,,~,~-); ;~~~);:)i•;[;; \;f::. ·.~J,~t:1'::;};:;£J,~:.11~\t~r;/_;lr,:Z1tJti~'t~~)~~ '.'~1~~;> ,.' ·t".J,•:_;,~~xifJ:_~,:I;:,, -<~ ;f(.'c ,· :·:,~ ::. ·1' ,:r1~iS;Fi~:f;. 1;1~·:;;t,:, J ·'_._\'.~}\~: 3(~{fcl<;': t \~~:,':.:,,:, ,J ... , ., '' ~1'"'''11,",: 1cl'n1 l'D'S' A'~"'.~·- -~ 1e 'Ii.I' 0 ·"l"\la ·1·nr.:'.'li'a··,,'·'C a ':0.'"~·n· ,,, , ...... }~6!"0f'.1,~. ,,"t ,:,- } ,, ., · :~;\1/i .-; liA'r•~l :, 't'-'~ :' s :,~"~Jf~-t~,/~~ )c;1< J , , ':'-J:x .: · , )~i1~1 ~ ·. 'g,·f,1: : ), ,,.~ta J: i ,,~i:r:;~; 1?·1 · · J,;tJ\"1,~ ,~ 

,' :· 1' ',ti' \,l ,' ,' > "J/~, ?, . ,\.(~rt'.;;:\ ~-;.1:~~/[1:';r:t?l :+ ' ; : , ,A:~" • ;-: ., '.,~\ ~ ,, t,,:~ { :::.~ ·•t ' ·f:; 'l''~ ,~ -' ,i, :-- :·,' ,;·~,- ' ,, J • ,., ;:> ::<--."l~~:1 ,; "' ~.. \·"''.;'), ~ . " ' -, . J" '--; ,'~c- -~":,:, ' ,"" 1 \ c1'v;.U ,w:, ~~J; -f.f,, ,'< r L ', , '-~ ,;•I"' - ,,..,.::,1 
, ;. ~·%".;:~\'.~· :1 1,r

1
:· 'i1l ~i } l':~.--,.• tl•-:::'"':g··t},?.t.Jt)\.~r:, r,, t ,r. , -;~;~ ,:.:·~ :f,.\~·t·;"' ~: ,~,- • ~ ·-~~•' ~; i ·SI" 

1
-,f\J,t\111~ :~ ?~~J.icf t•iJ1~:-~,·vi,f•Y ·· . I , • r ~!J. 1

1
t~::;., '~ ;'1,\,1 ~.:,;3,L-:,i,t-t~JV':• Az,,,S·; ';\ ···: ".,,,,,.,.,.. .. , ,.,, rl·t,,e,rn· on ··as·w·e 'a·s pr:l'"'a ,e·· sen: ·r· ·-··a'·' .. -., ....... . } ~t'li'~Jl{,;.I( A~1a• ,..,.,, ·-u·.:.V-:: ' ' m~1·:·l ,. . ' . .,,' ~"~" ·•:.: ',;,JI/: e • '.iu:. J':"Ji' :\;,-;',;1".,:l),i,,, ;,~').',:.~~· 

: ',l-,if~~ ... ~]f!·'L,,!,;,~{~ft,_ .·,t- : ,'\,[',, ,. -,~'<'· ',., ,,,' 1, " ··..:~,r,t,-\~~--;,._• t\r'.' ,-...;:, .. ,' 1 ',. , \, .,:n·V ,·-<-,:·.i;;;}:.\].~· :r:~ :,:,,t" 1
:., 

'.',1).•1~,,Ji,1.1,,tl~~~~~~,•:,'$,'~,,,, ',' 1,,.,'1/'''";. {r•.;" l{,,'1) •,, ~l,•l,,, , ' ,',"~"'.,'~f;(:._•>,'~'A".,,., .~•-..'(i"i''l ,"' •• •,',,,, ,1,t ,, s,,.>J •"''"'-"",,;::_,,'~,,,~ '.,f;, <, 1•,·1&1,.,,,, .• ~,..,,,,.,,,.1,,v ,,,,, .,,~·-· '.I .• ,,,-.. I , ,,., '. ,~.,~ ,, ., ,,,1/ ,. "''> , ,,, '' ~· '"' • r,, "'•"''/ 

, •• ,,,. -•«>.<• ••' ,,, 1,', ,e:tsi1io<su · ''.tirt Ls u&tft· ~t~fce meJt1ti"it1i.tJa·ttt/~s;<r:::(c:J:i:. 
~~tit?:i;~1{tiif?/ :- ;, : ~: ~•\;· :: · .,,, : ' · . · ' ·. ,, ::,• ~ : .. · . ,r• ·; .":: ,r~) '1 ,- · .: ·: , "( '. · . ; ': ''.'. :·, ·. . :,.,.,:,c : 

J_0:C'~\m~1flitI<~ls,f ,a(Jf:1,eXc(tn :pJ ~ .s a f e f-f e Ct I \Z e •i ~ Q IJ C}t: .9· 'r' 

~;":~?' ~~!l~llrliT:!:11r!!JS~,,J~;3i'.,f ?,::;::c;;~if f ~~,~:~z~:c : c,~iif Witt:~"', 
,<:;· •J~ "(}+~~, )>,\'., ~:~~;i'' ~~· £,~,!,'• r1!P~(.'.,,)):~~( f!; ,·j't~i}: t•\'i ',', ,,, ·).:}/~::;:,\ ",: --~:-J-:/;~:,i,i.:1A~-:,~~:i~~f.{~~~I~:}rr?~/( 7;'' -~'·~ ~:'F\r, '_,":fl/.;-·•'""''', l - ' 

, . '". ,. ---------~~~TtJ.j,f~£f;,,~~i~i~J-~]aat;J~dl6;g;J1z~tiriifint\~i~i,:t· ' 
~ . " " ... ~1~iliitt~ii1;fii};~· ... :_.-: /)r;).-~-:1

•• ::)~'.G:{i?l~{Js.>i.. , .. ,· • - > ·. • .. \ ; .:·•>•,.,.,:. ·:, ·.-···:':·~ ~ . .' .... ,~ .. -\~-\~f,·, .. i 

: ... ::.:·1,,:,-.:;.:·:-



·· · -x.,)iY:t\~> . :,;;"/.\\ff· •,'-.,,:0:~::-;)\:~f ,,,, 
_ •. ~ ..: ~,_c.;/:'.':_'-;!i: -~: ./.:_\···i,: .. ·,.·. ,,~·.·,:::·,'.,.'·,' .. •.\:,1,·,.;,,,·.·.·.·.~.: •. i._·::,.-.:,.,·,',· .. 
. :,<'t,\:-:..J..'f!j~'::, . 

·;.·_.'.~ 

-;:· -/~I~---~.:_:;_:}.,-, 

·- " ~ ,,. -·· bJ) ~ ; ,. ::;,::_.: ~; 

,:~i~~ 
,,,-~ 

f ·,,,·,:.,,·""(ij,.,,,(L)•,•H'"' ,·o·•,c(O,,,k•i/{A)cc- .•. ,·.c,·, .(£),," ,, .. 

•;,,. , _. 
1/-~•· . ..-;:· 

=~!'~~ 

Schedule JAM-r2 
Page 31 of 276 



"Cl 
Ill ... 
11) 

w 
N 

e. 
N .... 
a, 

. 

"'~ • D D 
;. .. •,:,/.\ a a • • 0 a 

. ·. ,. ; :, pr:o:tessio n·a 1s1•tio,;.c:ons:u11 er: an; L;,SL:, rep La cement initiative. . ..-: ".•:;,?r:~·\l: ):·:; .. .,: .. -:· ,. , ' <>- -·,:/ ~- ',S~:. ,; ''q I' .• ,;. ·:_- (J': '/>;f,, ·;,'~;, -~~;',~',,':}\ :;,(,;,:.,:•,,' : 'J: ~:'~, -., ~-~ ' ~ ~- . ,_-.:;_ >-:; ~- ~: ',' ,: ' . . . , ' ~ t, ~:,a ': ~,,:. ·, t . ;,~'· ' 

?· ·~< :,;;·,H,~J.p.:.b ci'.ild;·26ris·e,nsti'.$:~fo'iithe'· inJtlafi:V~'_oby ·.~nsu ring the ... · ;'.~1:}*f1 .f: :'.J 
'•••1•-','',',YY<,L,.. ,.:( t;,,• •" •\ ,, !.~ ,•r-,, .,,,' , '"l _,,,,, ,;'" ;,-•••• ,, ,•. ,'>.••, ,<, /~"'di•~ 

}flj;/friiK1ffa!~:~:me:ifii:~pi0:¢.~ss ·: e riga g~s:;i:a 11:~t~ic:~s};f:'~i,tne. community wit ff.it.:;;:;: 
,;,{;;'\(.it~ ~rc/~?1•'~~~1~\~~J:~t~t~:tti~i}(;.;/~:r:1:·-rs·~/ilt~~:gr;-~t•"i•,,~:;t;(<~;\"~.~f~:;·:,:1•~\i\:t!t,,;:,]:t:'.~~t~~'l?!/,(•.::-_rPi~}·~:~ : ·, ~ y • • • ._ •• _;.·I.:~- ~ ··: ,·. ~·,rv.~:~*i~, ¥·.-:1) ~);:·t 

·y:~~_,_. "'•,/Inc us 1:V;e\m-essat::,Jrl o;:r,,~1r; :-.. ,.,~:;,}: ·-~si·::.,:,:; ::··:'· 1t.J• '.(!/✓.;~~r~::.'Y/t:·\~! 1i:!~t1:.~";;.-· •. · - · ~ . ·. ~ -':-: ,: --·1o/1~1J~
1
t1t--·(f<!~~\ ftf;:' · 

•}/,~-~ ~·1·;~-:::·.)·:;:,~:iJ:·;_;:::t):r-\£.· r•~.:>~1- · .~:!:\ .. ri:;~,--::·11\0 q·-':J: .. \.:: .. ~·-~-.;:::(-- : .. ,.- ::·-:·. ~.> ; · · ,, . · ... -,/: '..'--, :-~:~ .. :·1~-;~:1~~Y?~--:,~/~-,,_·· · 
;i,.:;:~::iJPtct~ar,i"cef i;H~Jicies,:Ifi.a'.tt;~ti ~po-rt loca I' re pl a cement in iti ative,sf'.':-1/:'~~{;t: /,, ... 
),~1-:·•·.·::,:rr:,:·r)\',',~:r'~(,.•11.,,._,.,,.,. ~-·-,••'1•·1)·,, ,~. f;1\l'1•1,,,~,''1"';,,".,,,_.•1··· :. · .• , .•• · 1 ·_ , ,,,.:- ✓ ,~:-::~;,-'\?-~S-/it~;·/ ,,, 

i' . :\:: ]1\1',cJi:h:i fng:'.equ itab I e' fu,n d j hg ~~t iQii~:\.:,-·: :f>--- ' Sch~41i1;.t4M~t~)i,:~\';t•·;,.· 
·1;•_<-::<~.:::~, .... ,., ·- 1

·• ... -:·-::;-/-:.::.::",,.;(:, - ..... :,,•.· : ::::•·1.-... : - ~ ,-' ~~,.,. .. ~.• 0• ,.·.•. '.-:·-. ··: ·:{·Pa2:e,:l:~:i()f;_t(t@f£i~~iigff/' 



ff,:/~.'.::,;-,,'.-;:,, 
,;-:C-_,: 

Schedul<1 JAM-~2 
Page 33 of 276 



l't"s-""'.:~-;",'?,,....,::O;'t;!"> 1f,::::-,'"\.._.-t""~~J~•~•~';;"'t',""'('/\'?iU~1'"~\~,~•"l""'.1;";~•-'l'I"!", , , ~~_m;%~1T,J=C=os=so~mi - -
'.,~: : ~ ·:; ~ (, ':-,•~~-:\ ::- : ~ ~'. ~ ~ ';.·' /f' >~ <~~cy1•:s\1~V; ~,:·~ ~\;i l:f:') '1:,~~r '1:1~",.~0· /~ ~l--~;\f~~;;··,\' ~~~'~'1-~~~;~:~:J:;;~~,~tte;,f~~~~~~~·~gN%h~~~~r~:~~~ii~--,'~,F:v1 /~~ffl ·~ ,\;~-~~7;:::;;-;-i::n~;:;~(1:"rr· ;:~. ':' '"f ;~r; .. ,':'"/.o/~~-­
•. -~ ,~ .,:': :Ii_,.' _,,,, '·; ',, ' ~- --~~~1:-fs-.0;~:~'• 1,"R~1?~-"f' ··t \ <'}"'',~- \ ::r "~·:t-..:'>;f::.t' ,Vi_."\~\f-,~,,J~r\:1'.! ,zr:-,~.,/' ~:,'\\tl\_:~/':-t~Ufr~ .,/'_[, •1!/ 11,;' ·,;,' ,. f ;i'i.Ajcr::~,. ':· 1,'•,l:,, : 't,\::J ~:. f:./'-:,:;:r '. / ·: 1'~·>511,.,:i :1·1~}' 
·.,.,.;,,:-:' . ""'.me r1 ~ai;i, P µ b'!:ic,,:fl'.~,a1:t, li'i:A'sso.cH:i'.tioti-"'.i,,1·,:,';',•;,:;,:.\1\l;l,',~-,:-i·a(tr.oiN:t.\'•Assdci,af:i'o'lii\r;t~'s··t·"'.,a'"';.'e· · ,;•,1-:·:Jg,,';-;·.:"· 

,., ,., • ,, - ' .,., ,, ' '" • ,,.,. ,, ',.,, :/ ,,. ,,, ,, 1'••· ,,, '·~··- "~--'·I ✓ 1, • ,_t,; ,1,, ,, ; '/'•':'.''" 
·. ?::" 11 · .;,i;4:;,e·'. ·,.,.·1··c·,.a, n-" wa·t:'e·r· :·w·· .,. tr'i&•l· A·'-' •. ,·,-.. ,;·,-•.:",";t' ~,-·t ',:-i ,. ;:·-··;-:c;:/!~?:,,··\q:i:f:n f.:_:.,,-ci,·n··'s··'.u' -'m"· e'·r,·1~"':.:h~:o·····'>:c·--.a::::t'·:·.c-0,,r:,'.,·;.:;e.,,,:t':--.::>',',/_}-::: .;: :r:-,. ~ ,!,"\~,,.,_. ' ,,~;~ \ ,· : ; 0 .t\:S sso.c I a, ·IO 0"r ,,,.~. -/,:~ {7 '1' '> :'~~~ ,,_' :,,, :-.~;:1.,~~;~ '~~--' - , I ' .," / ~y ~Y/.,. ,:.. ¥ ' ,e_s,-_:t~,::,;;;~•~:- ''~\(\'-~;:, 1'~ 

-- ·'[-;, . - Y~--- .;: .q:~,;r~??i:~,:rf\-']:1,'.~-:.; . ' : ·, , ' . ,' ,}"'"' I ,_.:~---~'•·1--: :,'.:,:,f ,>::~:t~_t•\•;.-:/•j fkr{ :t·•: /t ~ ~'.\";~,,.,~rtr-:a.:~:\ f• l :.:~ i::r<:". :~~::i%¥~~,1-t:-(:,/{}}f ,,1,}:'J' -~~ ;~bJt~{f 0, 
, ;,-:;'.c,.18: ;As:sQ~• !=lc!•P.rJ;,of l\:'l etro_po I, tta n: Wi:fter:,,--,;c;;' ':t,;}'.!'':;:i::/J-~ .. 1 .0 1'.1.~ :-,~-~s9c:11~J!(qJ1:toif}S1\l:a1~·r,;,c··,_ ;';';\~~;~~ 
i:~>'.::;;ut!~;(r:~li~~::,ti~liJi,\.·;: j .\Zii)Yt{\iii: .r'(,s,:f ;j:;~;i!ll)lit:~?~:;·:1 ;'.\~~{1~~1~~7:¥~~t:/f (;,_ ']'.' •·· '':'~--: "'·:;:;,;:*I;~~~ii){;&r0:t :~?t~)Jl{!:! 
1:11 ~;_,,1J';ll«'f."l\i:'A;;sllr,~,.s''.,lo"'"'c' --, ,._ 't'"'I ',,',.\.1•1' ·,.;:•e"s' t' ~"''.+;"'';' fs' "'""' 1-J: :,,i' ~' · r.•w''\ ,·-,(U'.·,i:): /~l•f'~.1;:fi~tl\l::tt~~ic, tti.f~';)i!~~)~a' +.!'i-'"o~n''a'IC; ""~o··n· fe' r·e·n·· , f s't /,,,41,,./t.~,,:~(L'l:'\.,!~1\(~ }/::;,r •,·-' ~,,,,.""' a ·1on,o,.,.. a-,e•·e:,rtnn11Jg 1, a-ceri.,,.,. ,, ·" .. ,,,,,,IN, ,,, , ,.,,..,, · · ce o a·.,e .. ,-,,, ,,.,• · ,.,) 
)/; '}3: ',.' ;:' :•t1: "st·.1;~.; 'f i1·:>::..:-~: :.;~~;~:. j, ;_ :, , . i'·,.f; ·. -. ;'. ,.;r,~~.-:(' J ,, ~ !l , '. 'f :i~\:t ;;<~'.1:!~t>,?~\tt<; ;y)1,:,:I"!\~·:.'--:'~, b,~~-;~ .:.:. ~ ·, ! , , ; ,, ; \J ,,~/,,~}., ~:, ·-,-~:i\? 
· .. · ,. ,,0 . ,,J[H:ln:i,1 n 1stra·to,rs"" , . ," ,,. , ·. ·, ,, .. , ... , ·;,-.. , . , ,, , "°l'•:t'·",. ,,,,,;-, ,, , "'",e:g.1;5. atu,r,es., .. ·. . . -. :. 3,, .. ,::, ~ --,'> ·..,,,t,· 
.t',:f ~:, v:,,~ ~: ';B· ,{1~· ~-<~ r'<;,G,. '-~: ·{ ·:~· ;~,j,f~J"'>l! ... ,,\,~~-::_:\ ~;, \,f~i"~\.:'.,: ,:~-:~.Ji?".='::,~ ,::r·:?!~ -: 'f: ./:<-~<-~-'?{, -<~('.ti½J:• ::~,NI, l{_,:' ,"'t.-.:;fi:-::1} 1~'i1"'l·,'E\; :;:1:;~ :: ~H;; ,;\,' . ~ ~- . ~ , JI: I,:: ~; _:· \' 2~\-/~ \'.f:1;, 
._, .. --~ · ue: reeh·.:Ai,l:i'a·nc·e·.-··c:'.:-.'., .. ,,/··,.· :',_·/-.. :::,:,;'.".J:.',•: ·_= ... ,;t.1cona ·, ·nvirotl'.111.ent'al.Health · .. · '.""'t 

_::;;. _:·.~,-~r\~?·,:;i,'\/•' ,• :·,:: w.?1_"":)~:·: .· '"_ '.~:-.·~·-,-\~~\,;·'.,~ '.·;-::~-,\~(S~~;Biat'i.6'~>~.•;:l:-,;r~t:'~1t>,<~//1•:</:, ,:.-.~- .. ~·v:: __ ) 
.. , .. ,/m, Ch1l.d.r.~n .. s.,E_nvironmental Health, ... , ,_.,._,,,~"'.:,,:,•,,,:"" •i"\ - . . ·, ,,,, .. ,.,, ·,-,,J•· · ,,,,,,,,,,., ... , . - · -· .. 
' -~ :,:.,,,..,_1:~'i'•'::o;,,t,,1:,;;s:.>{·: ,, ;':··~"'✓-'i't·,,.- [ ~' ·.<:·~- \,)f~,;~:::~:(.:;(c!~'fa'~t:N,,'~·~-f-•c~'.:-.:-~,, R''•~,.,.,,·,w/, ,'/,,~,1,,',1.l;' .. ;'.,>Y~:\~.,~·~,.h:-\.:''.· ,.' '':. 

\,) ~ ;<-Ne.1;,\111,otKi ·-•i, ,,,, ..... -.,- : ,,"•:\ .,.: .. ,\., ... ,, •• -.-.< .... ,.-, ... ·:·-:·.··'";,,-:/, .. '•.:, .. ?,,,1~)'.la_."' .. ttra ... ater,'A;ssociat1on-c,,·: . 
•'>'~,'~j ~ ,;\:,):\1r,'t:,i,~'l,h':.-..,'/ • fi;~,~F·"~ql_>~~e•,i :,;, '. '','", _1,"i, 11J,,\·,';'-':,,.: '(, •• ·t~ '\l,' ~~-'•'"'-:;1 ', • 'd.f(''".'~'-:fr'J;<c11,; 1</;::~-;:; ·;;\L0!'.'\;,c:,~,~:1c!t• rk,::::~'c •;: • · ',,; :~~, , 1, 0/•,, I i,, \ '• ••' ~' .,:. ,-. 1 
.~f;>w~j~~i,'f•~~ii'a,-.,,l'l~)~,,?{.~~{1%• \,#;,,1~rr~t}',',_,~?l':1~11:;.;.i_:~",''):\'~~,'..(ht\/l;:,-.,_'"" /,,•,;,t,( 11,;_,;',t,'~l:,'),;-;,,•,,\'J.\.'\""'t: ~<:~:-· f\.(a"' t·-'u•!" ~·'a" :r::"·R' ; <>~-; ,,~.: ~.,~, ,,.._.,,, 'D' f J 'J',:,;';' t,s •\.c' "7 c' ,;~,,,'{;\, ·,~-'­
\1'1 ~•t ;•,(IN~jl~, ~1;.ea·n\ ~vvta:ter:<..:iil-\'cti,:e ,1<~11.,,: )'\(' ,'•~f-i};'f ,J(t,l\~I''.,\~{' /r ·dl\e/;~~.-;,.,i:t,::;,~.l ''1 -t;.,: ......... JN , l•:- , ... ;~ eso-u t-cesu , ·e ense Co u n•c'"r(!;.·,:-~~,, 
; ,~,,~~:.·¥!#::;~t'.':1/,1)}$ ~,«;efl\\t<-~1'~!~1<1~\t,'" ,~' t', ;•( 1 ~;;,, ,,;;. ~\~1!f•t,t~ -\Ji',•t i<)J l;~f;i'<r .~,.</~~~~;+1); /:;~::,~ i f1:r}.~;n;{~ ::;·:/l:~,.~·::.:-0'.'·" ;_: ::1:,}bi;)}':' :- ;>' , ';,: .-.;,::: :;1:;' .;:z ,-:.{. ' ' \ L •' I ' ~c' •' ~ \~:-if 
:}.,~:1 · '(\mi'$; 1•

8
';;!" ,;,1,' •• { • ~\'flt~ \l'r,'.t'";;: .. ·t .. ;:>.-• i

1
'<·i'~?1\ft;.-.....;;,.-\, · .:-: -~.~-: f. \.-~.~*''!hf,~~,. ,, •i ~ ,,.<-.•1

:·:-~ >';" I - ,',•·· • .-m• -... R e-c-:~©,, ,;)~?, e;*i~) :- /'. · ~;, ·r~ .,-:::,\ ;· 1-.. · ),,~, ,_ ,_: , . _ ·, , -/-::~.~:·~ ). 
:i-1·~ ·ht~~ ~f,' '.fr\Y]('.l;O•n-m~en ·a~ •:1t1;;.1,.e;t.~en se~;Ru n' Ct', \'i;: ; -.:~,.', 1·, ,,:(;:1,: ,: ', ~, :~ ~· '•' /-.} ,;~ ,_r...;_\Yill;;/;;;:~- t. ·l . ~,. ~< -' ;'.~"}/<.' .'1 :1, r J'' ',;-::;,• J, ', :- 'A.'i ',,a\-' 

:i\:tt11·t:t~tJfJ'~\;~~1j~t:,{~'%l1il1li,t~r-i\~::yJ:\~~?:rf?fj~k:1ttN ft',~ . !.•,;. ,: ~~- :', ~;~ ~ ·;:~,{' ~rt·~ r ;};?f{:F;•;:1.\,
1fi~: \; ~ :\tt~,--R~) .. \ ': : .... ;:1 .,~','1 11c~?<,~;\"i,;>:~tiZ~\~'i J;(t"tt;::-;~;~"i ~,:,;..~•:--,,~'{, :; .:~: :, 1;;, \. ,' ' .. _~,~;t 

· ... v, 'll.1;'' us i'c·e''a .<:::.I, S"' ,. i,•''' b"l"t" A ., .,.. , . h' ,,·•,~c ·Ur:a ·", ommtll'.ll y' kS'S f. ., , .. , .. , 
t\' ;(/t'~· ~y/t\,r·:- .:,.,:~:-;l'.i\;• ,,~ ,\,,..,~ n _µ.::-~:,, _q ~,):-_ 9~~:ri9 ,) t y ~ ~so c,1 a., t ~s '_i; :_ . , ~. '., .: :'-~· .... _ ,·,~~ --; ,s, "',~ ~·-: __ ;;, 'y. ;: ·• '-"~ •:,.; ;', •• , , ~.s ~Jic,e_ ~,f· ,, • - ~ , :..·:: 
;Jf !f:t~-t,~.~\l~]:.e~'1::ar.t:~t

0
'<1~·,1tl;~gy:t1~~~:-'1:;"\~~ .;~ ~),,1'_:;'£NJ/f!k11~\~':&:J~~1?~(: ~_;:~~::,,t\ ;,} ··. c'; :_ · f::·f\, :~{; :~":-: \; .. , ,--: :~., :~. ;;; , ~ ~fht,n' e"'rs i.:: ·,.;r.V\~\r;:: ~~~~?··.:;;:, : ~;;, .-,-;: -: .'., · :· ~,. \ , ., ~, - , ~ :\ t~ 

,o,•,· '"' ··.,;.· ,· Tu i',;~,J·SJ!]"'l T~'l'l::,S'•' SS'OCla IOn O •,·. "·· ', .. , .,cG ' ' • t-1, ""''''~ ' .... , .... "'' .,. . ' _,,, :ri~l·}fX',Jr~ -:~~:,,-..{: 'l_,1-~- ,f,, ~'. ,.-?-.~,~·~-~" t ~- c/'' ',:'; ~~,;i;t•i,\~i)?:' c:_ii; ;,1,1 •• ;, ;: ,, : :\,, ', I /tr~,.>;~ :,.i~<: ,'.:::'\ '~·,;:') ~ ~:•')·1':''?\~{-rf,,>\\j ~~·t:·-~:s~:,;:?;;~1:i,~-" - (, .:-_: , j ':_;: '
1
1'- : ,: ' ' "''" ' ·, '~? 

•"''" ,.,,,.,."'•--@,m·~n'c-a··--,,·o•,..,,,., ... ,,, .,, .. ,A•,w••"••:·,,, .• ,•, .. ":1-{.o· ,,,,, • ,- ·' ··,. ·,, · ,,,, --m,-:..'J:rust,·fo.r,"-:A::Crnerica-',s--,Health ·,· ·., , ,·---, 
r.n 0· ~~ ... :;-'-W\f~"·s:.-,•.::_,,,::- .- L. ,;( ,;' ~~- • 1~ r' C,' ,-.-:- .-:-~ '.~' ,., ~ : :•:1:~rf.;' :,~f-,f";-{.(',.c,,';,~,,~4,; ,.,; :· . : · , :,.:f•' ,·~ -~,-, ; ::,:;,-:-,· ";<, .>•,; ..... '\ . : . ~~ ,<,,., . ,1 • : , '.,,-, > A;,:,"•,,, ... " ~.: ~ ' ' ·;-_" 

-u g. (i.:&::"~J;i;f;;,f "N1.,:aq~ .. 1~io''::''n-~~·a ... ~.:l .::n'-~:~i~er)r,1,,, ,i'-~"~it~~@/:fa~l~;t'~,trXi 1:ttJ~~;"i,,, '1'';., - ·. ,,_,. /(;,.,-~, -"~;,~)t-tJ·rf,rf-e'cf-'f:ra},r'' e:~-"n:Itt,s':-:rtzg~''.a· ,,:,,n•'st L . ·d, ~, , ,~:~:1"~ 
D) CD '-Cf~>·~;,t;,,;,,.t,',;;c'")•Hli ~ \v~'-'"'~ ~,~;'1:.0~,w~~~Tl~~lai,f,1;J\Y·K,r:;-•OUSlng1'' "·. ,'. ,· '·"·,~ . .,. . ,· l ~,,.~,);/':!\ : : . , ea-::,'. "---~,-.-.:t 1 go ·h:~,z-11,~~;';f,tic:!,~tJtl1,b 1;;';I:1,~>ti&fr1rr;,:(j,-&!•,!<.,v':t~;~.ir;~~1Mtt~•I{,ic~~fr~.{1G,"'t1",,<:~'~',).'1t:' -~., '

1
~' .. '· :·.·w1 •-'?,·.j',., ... , "R~·:1 

,' :'-'i,;:;-):~,11,1 ,','''':l't,'
1
~r,:..;t,, ,, .. · 'r' ,:·::.~,·~· •" 'J ',M 

w ii' ,','.'~j}-~\~_,t;f~l'1d o:rii~IJ,~ss:o';c)i affp1nditff:6"t.1i:it-y/!a n'tf(ti ty. , : ,Ill, ' a te_r,' ",es,-~:a:(e'JltEoJii;i.i:lift i Or{,/: ;· ·: :·, '. <3 
.,:.. c.. ~:-/ r <~~(::: -H, ~..::<~ "I\ t. 'ii•? ~

0
1"'·~·f,,..,;,:1:~,.,;1

1
!,:t;\ .~"'ii/~~~·;:,f}.:~f~f-4.ff.t\\~ ~,-;·Jt'- \'::-::~ s.·: ~~, ,~ ~ - -· ·:: . . , 1 , , ;, , - , ~ ··: ... ~ .::-~;·,.(;~! ... \·,;%\/:·: 's,;;* ~f ~·: : ~ • . , •• , . • < :~: ·1,i{r.~ 

0 ,:.;·,:- ·.i,,, ea ·1·1'• ',r, 1c1a~s t)PY',;\~_;,~!';J-\ . ..:\~\~\11',\':-.:',:-1''-,,,.11,t~1:•~':l1t~• ;~,: --~· -. ,•' .,,•1•~·~·'•, .. -,;;''1~";X,.,~·-•'':•1,.,,,(L·:-:~ ' l ,,, -:.',}, 

~ ii= '\1\-:;i;,~i;fii;;fr1::\~i,:,~~ii~~:cM;,.;-_;:,,ct:{t~fi~;;tftr1:/t::>tt_:·:( t,. , . · :,:,, ·: -:;-r~i~,!~- ,1),:: ' . :·,t, 
0, ~ ::/:.;~.:'_:,;·,:;,0i::%"3f.fiJ:;';~s:\fi,t'·,:~:4/i'i1lTilr~- ':\\~''i):J};,'/':}f?··;}':;:\, Ii:,,, 'C :- :·,_:: ,'.::~r!:~I!:~t1~;- ·,,.·-::;'.:; 



(\a• 
U) 
C: 
0 

ll!llilll!I. -

I ' 
U) 
Q) 
:l 
0 

Schedule JAM-r2 
Page 35 of 276 



~,;, 

~ _., 
...J 
U.-l u 
> ·Cl:: 
UJ 
if} 

D 
<( 
U.l 
_J 

&::;:•:~. 
Schedule JAM•r2 

Page 36 of 276 



'.--.-,_.,, __ . --<-:-•-·,-.:- ' . 

. JcWic1~le .J"-Pc1·J 
•·iPagfi"i c:i(~!~ 



LEAD AND COPPER RULE REVISIONS 

WHITE PAPER 

October 2016 

U.S. Environmental Protection Agency 

Office of Water 

Washington, DC 20460 

Schedule JAM-r2 

Page 38 of 276 

Schedule JAM-r3 
Page 1 of 18 



Lead and Copper Rule Revisions White Paper 

Table of Contents 

I. Executive Summary ......................................................................... , .................................................... 3 

Key Principles for LCR Revisions ................................................................................................................ 4 

II. Background ........................................................................................................................................... 5 

Health Effects of Lead ............................................................................................................................... s 
Health Effects of Copper ........................................................................................................................... 5 

Lead in Plumbing Materials ....................................................................................................................... s 

Summary of the Current Lead and Copper Rule ....................................................................................... 6 

Key Challenges with the Current Lead and Copper Rule .......................................................................... 6 

Summary of National Drinking Water Advisory Council Recommendations ............................................ 7 

Summary of Other Stakeholder Input. ...................................................................................................... 7 

Ill. Key Issues and Potential Elements under Consideration ............................................................... 8 

Lead Service Line Replacement ................................................................................................................ 8 

Improved Optimal Corrosion Control Treatment Requirements ............................................................ 10 

Incorporating a Health•Based Benchmark to Strengthen Protectlon ..................................................... 11 

Considering the Potential Role of Point of Use Filters ............................................................................ 12 

Clarify and Strengthen Sampling Requirements ............................ , ........................................................ 12 

Increased Transparency and Information Sharing .................................................................................. 14 

Public Education Requirements .............................................................................................................. 15 

Potential Revised Copper Requirements ................................................................................................ 16 

Relationship with Broader Lead Issues ................................................................... , ............................... 17 

IV. Conclusion ...................................................................................................................................... 18 

October 2016 

Schedule JAM·r2 
Page 39 of 276 

2 

Schedule JAM-r3 
Page2 of 18 



Lead and Copper Rule Revisions White Paper 

I. 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 lead in the United States. Data show that from 1976 -1980 the median blood 
lead level of a child (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 most recent data. Further, over the 
last twenty-five years, the percentage of children aged 1-5 years with blood lead levels less than or 
equal to Smicrograms per deciliter declined more than ten-fold, and blood 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 Huie 
(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.S. Lead exposure, 
whether through drinking water, sol~ 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 adults, lead exposure 
can cause kidney problems and high blood pressure. Copper exposure can cause stomach and Intestinal 
distress, liver and kidney damage, and complications of WIison's disease In genetically predisposed 
people. 

In 1991, EPA promulgated the LCR - a treatment technique regulation under the Safe Drinking Water 
Act (SDWA)- to protect public health by minimizing lead and copper levels in drinking water, primarily 
by reducing water corroslvity through corrosion control treatment. This rule applles 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 resulted in major improvements in public 
health; the number of the nation's large drinking water systems with a 90th percentile sample value 
exceeding the LCR action level of 15 parts per billion has decreased by over 90 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, Ml, as we develop proposed revisions to the rule. · 

Key Principles for LCR Revisions 
EPA's goal for the LCR revisions Is to improve public health protection while ensuring effective 
implementation by the 68,000 drinking water systems that are covered by the rule. This includes 
strengthening corrosion control treatment in drinking water systems to further reduce exposure to lead 
and copper and identifying additional 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. 

• 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 results 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. 

• Integrating Drinking Water with Cross-Media Lead Reduction Efforts: leveraging efforts of state 
and local public health authorities to provide integrated approaches to comprehensively reduce 
exposure to lead from drinking water, paint, dust, soil and other potential sources of exposure. 

EPA is carefully considering NDWAC advice and other stakeholder input and is undertaking key analytical 
work to develop proposed revisions to the LCR. We are considering an approach that will incorporate 
both technology- based and health-based elements-to ensure effective reductions of lead in drinking 
water at the water system level, while at the same time providing consumers with the information, 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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II. Background 

Health Effects of Lead 
Over the past decade, epidemlologic studies have consistently demonstrated that there is no safe level 
of lead. In particular, studies conducted in diverse populations of children consistently demonstrate the 
harmful effects of lead exposure on cognitive function, as measured by 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 adults, 
long-term lead exposure results 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 quality and age of the housing stock; older homes are more likely to have pipes and plumbing 
materials containing lead. Where they are present, the most significant source of lead in drinking water 
are leaded pipes that extend from the water main underneath the street to the residence (lead 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 allowable 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 LSLs and/or plumbing materials made with a higher percentage of lead than currently allowed for 
new installations or repairs of existing plumbing. 
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Summary of the Current Lead and Copper Rule 
Under SDWA, EPA establishes national primary drinking water regulations {NPDWRs) which either 
establish a maximum contaminant level (MCL) or a treatment 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 lead and copper to determine the actions water 
systems must take to reduce exposure to lead and copper. Recognizing that there Is no safe level of lead 
In drinking water, the I.CR set a health-based maximum contaminant level goal of zero. Under the LCR, 
water systems must work with their customers to collect samples from locations with LSls and/or 
leaded plumbing materials. The LCR established action levels of 0.015 mg/L (IS ppb) for lead and 1.3 
mg/L (ppm) for copper, based on the 90th 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 witho11t 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 more than ten percent of tap water samples collected during 
any monitoring period (i.e., if the 90th 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 50,000 people are not required 
to install corrosion treatment if the system meets the lead and copper action levels during each of two 
consecutive six-month monitoring periods. Systems serving less than 50,000 people that exceed the 
action level and have not yet installed CCT must begin working with their state to monitor water quality 
parameters and install and maintain CCT. Any system that exceeds the lead action level 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 LSL 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 to 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 l>y 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 tire 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 
NPOWR 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 
copper In drinking water. States and public water systems must have expertise and resources to Identify 
the sampling locations and to collect and analyze samples correctly. Even greater 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 utilltles 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 thr6ugh 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 $2,500-$S,500 per 
line, but some industry estimates for an average replacement are as high as $8,700 per line. 

Summary of National Drinking Water Adviso1y 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 
councll was created through a provision In the SOWA of 1974. The NDWAC LCR Working Group was 
formed to provide advice to EPA in considering potential revisions to the LCR. In December 2015, the 
NDWAC provided specific recommendations to the Administrator for LCR revisions including: 

• 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); 
• Establish more robust public education requirements for lead and LSl.s, by updating the 

Consumer Confidence Report (CCR), adding targeted outreach to consumers with LSLs and other 
vulnerable populations (pregnant women and families with infants and young children), and 
Increasing the information available to the public; 

• Strengthen CCT, retaining the current rule requirements 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 
utlilze 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 above a designated 
household 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 control; 
• Establish a health-based, household action level that triggers a report to the consumer and to 

the applicable health agency for follow up; 
• Separate the requirements for copper from those for lead and focus new requirements where 

water is corrosive to copper; and 
• Establish appropriate compliance and enforcement mechanisms. 

Summary of Other Stakeholder Input 
EPA has also received recommendations for revisions to the I.CR from other stakeholders including a 
NDWAC Working Group member who dissented on a number of the NOWAC recommendations, the 
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Flint Water lnteragency Coordinating Committee, and local citizens impacted by the experience Jn 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 Pl.SI.Rs 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. 

Ill. 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 technique 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 a 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 building Is unable or unwilling to pay for replacement of the portion of the 
service line not owned by the water system. 

In 2010, EPA asked Its Science Advisory Board to evaluate the data regarding the effectiveness of the 
partial LSLR, In comparison to full line replacement. The EPA 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 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 
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tend to then gradually stabill,e over time following PLSLR, sometimes at levels below 
and sometimes at levels similar to those observed prior to PLSLR. 1 

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: 

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

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

• Dates by which systems should have met interim goals and completed replacement of all 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 LSLs 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; 
• Implementation of standard operating procedures (SOPs), either from EPA guidance ortailored 

to the system, that helps define operations that disturb LSLs and practices to minimize 
disturbance and consumer exposure to lead; and 

• 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 LSl.s 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 I.SL it 
owns. This is. typically the portion of the line from the water main to the property line. There are 
Important legal questions about EPA's authority to mandate replacement of privately owned portions of 
lines and about water systems' authority under state or local law to require and/or pay for such 
replacement. To the extent water systems rely on homeowners to pay for replacement of privately 
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 Sele nee Advisory Board, U.S. Environmental Ptotec.uon Agency, "Evaluation of lhe Effectiveness of Partial lead Service Une Replacements," 
transmitted to Lisa Jackson, EPAAdmlnl~trator, September 28, 2011. 
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EPA is considering proposing full LSLR programs. In assessing options for an LCR revision proposal, EPA 
Is evalualing a number of Important Issues, including: · 

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

• Costs and benefits 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 IQ 
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 lead exposure to assure that resources are 
focused on reducing the most significant sources of lead. 

• How to provide for full LSLR where the utility does not own the full line, including an evaluation 
of whether a potential change to the definition of "control" under the SDWA would facilitate full 
LSLR.' 

• 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 limlt partial LSLR, and how to address concerns related to 
potential 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 
Optima! Corrosion Control Treatment (OCCT) is the primary treatment technique 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 LSLs 
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 to 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 NPOWRs. Determining whether 
treatment Is optimized can be challenging for individual systems, given the wide variability In 

1 The Safe Ddnklng Water Act defines the te,m publitwa1e, system as ..... a system for the provision Jo the public of water for human 
consumption through pipes or olher comt1ucted conveyances, If such system has at least fifteen service connectiom or 1egula1/y serves at least 
twenty-fiv~ lnd!vlduals.. such term Includes {I) any collecUon, treatment, storage, anddlstfibullon faclllthg under the control of the operator of 
such system and used primarity In connecllon with such system, and ;my co!lecUon or pretteatment storage faclllties not under such control 
which are used prlm,,rity 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 1he impact of changes in some water quality 
parameters on lead and copper levels are well understood, such as fluctuations in pH or alkalinity, 
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 seiving <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: 
• 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 CCTwhen a PWS makes a change in treatment or 

source water; 
• The LCR continue to require water quality 1n1rameter monitoring to ensure that the OCCT is 

achieving the treatment objectives and that EPA consider requiring such monitoring on a more 
frequent basis with additional guidance on process control methods; and 

• 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 science. 

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

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

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

• Requiring water systems that are already applying CCT that exceed the lead action level to 
evaluate and re-optimize CCT. 

Incorporating a Health-Based Benchmark to Strengthen Protection 
Although the current LCR Is focused on protecting public health by reducing lead and copper exposures, 
it does so through "technology-based" requirements. The 1991 LCR established an action level for lead 
of 15 ppb (for the 90th percentile sample) based on an assessment that It was generally representative 
of effective CCT. Although public discussion often mistakes the action level as having significance in 
terms of health impacts, EPA has consistently emphasized that the health-based maximum contaminant 
level goal (MCLG) for lead in the current LCR is zero and that there Is no safe level of lead exposure. 
While the future LCR will maintain treatment technique requirements (e.g., CCT, public educat1011 and 
lSLR) to reduce lead 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. 

October 2016 

Schedule JAM-r2 
Page 48 of 276 

11 

Schedule JAM-r3 
Page 11 of 18 



Lead and Copper Rule Revisions White Paper 

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 localofficials will use this information to take prompt actions at the household level to 
mitigate lead risks; 

While EPA has not yet determined the specific role of a health based benchmark for lead In drinking 
water in the new rule, the Agency sees value In providing states, drinking water systems and the public 
with a greater understanding of the potential health irnplicatlons for vulnerable populations of specific 
levels of lead In drinking water. EPA Is currently developing up-to-date scientific modeling of the 
relationship between lead levels In drinking water and blood lead levels- particularly for sensitive 
lifestages such as formula-fed infants and children under age 6. EPA expects to conduct an expert peer 
review panel to identify approaches to derive a health based value for lead in drinking water. Following 
this public peer 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 Flint, 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 lead reduction. Recently, EPA 
collected samples from these filters installed on taps In Flint, Michigan, and verified that these filters are 
effective In reducing lead levels. Filters require periodic replacement of cartridges to remain effective. 
The SDWA requires point of use devices specified as a feasible technology to achieve compliance with an 
MCL or treatment technique requirements to be owned, controlled, and maintained by the water utility. 
While 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 conside(ing role for filters in addressing risks from lead 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 locations 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 on,; 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 challenging and 
provide opportunity for error, particularly given that samples are collected by the residents themselves. 
In addition, numerous stakeholders have criticized the current rule as providing too much discretion in 
sampling approaches and providing opportunities for systems to implement their sampling procedures 
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to avoid exceeding the action level, even In circumstances where corrosion control 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 samples to avoid the loss of any of the first draw sample. EPA expects to 
incorporate each of these recommended sampling procedures as proposed requirements in the 
proposal for the revised LCR. 

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

The majority of the states confirmed that they have been consistent with EPA guidance and the LCR. 
Some primacy agencies speclflcally 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: 

• Informing and empowering individual households to take action to reduce risk; 
• Reporting to health officials when monitoring results exceed a "household action level"; and 
• Providing an ongoing source of information to the utility to assess effectiveness of CCT. 

In the proposed LCR revisions, EPA Intends to propose clear and robust sampling requirements to serve 
the goals of: {1) providing appropriately robust information on how the overall system is performing In 
reducing lead 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 lead levels in 

drinking water that has been In contact with premise plum bing and the LSL, random daytime 
samples, whether the rule should include a variety of tap sampling protocols to meet different 
needs for customers and the system, and whether the rule should provide for 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 challenges that 
schools continue to encounter with elevated 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 quality parameters for 
measuring the effectiveness of corrosion control In the distribution system. 

Increased Transparency and Information Sharing 
Transparency and public sharing of data and information 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 

• LCR compliance sampling results collected by the system, as well as justifications for Invalidation 
of LCR samples. 

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

Many of the responses from state commissioners Identified practices and policies that enhance the 
Implementation of the LCR and Increase pu!:>lic transparency. States identified opportunities to promote 
transparency at the state level by posting individual lead compliance samples, and not Just the 90 th 

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 searc!lable databases that 
provide information on known locations of LSLs, or providing videos that show homeowners how to 
determine whether their home is served by a LSL. 

To shorten reporting and notice timeframes, some states have adopted more stringent timelines for 
water systems to provide consumer notices to all who receive water from sites that were sampled and 
resulted 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 lead compliance samples to contact the state within 24 hours of confirming that a sample 
analysis has exceeded the 15 parts per billion action level for lead. Consistent with the EPA's 2013 E· 
Reporting Polley' the agency intends to use, to the maximum extent practicable, common agency tools, 
Information systems, and data sets for E-Reportlng for the revised LCR. E-Reporting can facilitate faster 
access to data and other information critical to consumers to understand lead and copper levels in their 
drinking water and within the water system and to make informed decisions regarding actions they may 
take to reduce exposure from lead in drinking water. 

The NDWAC recommends that EPA strengthen requirements for public access to Information about LSLs, 
tap monitoring results and other relevant information. Enhanced requirements for sharing compliance 

1 https.://Mw1.ep.J.gov/compllance/policy-.statement-e-reportlns•epa,regiJ!~tio11s 
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data and other Information with the public can play a critical role in strengthening the protections 
provided by the LCR. By providing individuals and communities with prompt and accurate Information, 
the LCR can help to leverage broader public involvement and engagement in ensuring accountabillty, 
consistency in meeting regolatory requirements, and prompt action to mitigate high lead levels or other 
risks, both at the system and household level. · 

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

• 

• 
• 

• 

• 

• 

• 

Requiring drinking water utilities to post all LCR sampling results and sample invalidation 
Justifications on their publicly accessible website in a form that protects the privacy of 
customers; 
Mandating shorter time frames for providing lead sampling results to consumers; 
Mandating shorter time frames for providing the public with public health education when high 
lead levels are detected in their drinking water system; 
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; 
Enhanced requirements for states to publicly identify each system within their state that is 
currently or has recently experienced an ALE, along with the specific steps the system is 
required to fulfill and their progress in implementing these requirements 
Requiring systems to provide Information on the number of lead tap samples collected, number 
of samples that exceed the lead action level, information about voluntary sample results and 
any recent changes to CCT or water quality parameters that might affect lead levels In their 

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

water; 
• Revise the current CCR language to address LSls and update the health statements; 
• Add requirements for targeted outreach to customers with LSLs; and 
• Expand the current requirements for outreach to caregivers/health 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 utilities to provide Information on lead risks to all new 
customers at the time of service connection, expanding the current LCR requirements for publ!c 
outreach to caregivers and healthcare providers for vulnerable populations, and revising the current 
requirement for CCRs so that these reports address the status of LSLs in each city. 

Customers with 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: 

• 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 
locations of those service lines; 

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

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

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

• Instead of basing 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 to copper unless they demonstrate that it is not. 

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

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

, PWSs with water classified as non-aggressive to copper must continue to demonstrate that the 
water Is 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 levels fall 
under the AL/MCL). 

EPA is considering modifications to the LCR requirements to provide greater attention to the potential 
risks associated with elevated levels of copper in drinking water. Options that are being considered 
include modifications to the sample site selection criteria to Include siles that are at greatest risk of 
producing elevated levels of copper, and developing water quality parameters designed to identify 
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systems that have water aggressive to copper. Systems with aggressive water could be required to 
install CCT and/or conduct public education for copper, while systems with nonaggresslve water could 
be required to periodically demonstrate 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 measured 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 their behavior patterns 
typically lead to higher exposures, they absorb a greater proportion of the lead they Ingest than adults, 
physical and behavioral effects of lead occur 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 lifelong effects. 

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

Pathways of exposure to lead related to ambient air Include both inhalation of lead and ingestion of lead 
in dust or soil that originated in the ambient air. For example, dietary lead exposure may be air-related if 
ambient air lead deposits on plant materials or in water that becomes available for human consumption. 
(They may also be water-related if cooking Is undertaken in tap water with high lead levels.) 

Dust and soil particles containing lead are typically in the size range that is ingested rather than inhaled. 
However, soil can act as a reservoir for deposited lead emissions, and exposure 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 childhood 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, Ma,y Jean and Margolis, Stephen, Division of Emergency and Environmental Health SefVfces, National Cen1er for Environmental 
Health, centers to, Disease conirol, "lead In Orinklng Water and Human Blood lead levels lnthe United States," Morbidity and MortoJity 
weekfyReJJ(Jrt, 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 chlldren 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 committed to using the best available science and to conducting 
robust analyses of regulatory options that have been informed by stakeholder input. The Agency 
welcomes input and feedback on the Ideas presented in this paper to support development of a Notice 
of Proposed Rulemaking of LCR Revisions for publication in the Federal Register and public review and 
comment In 2017. 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
WASHINGTON D.C, 20460 

EPA-SAB-l l-015 

The Honorable Lisa P. Jackson 
Administrator 
U.S. Environmental Protection Agency 
1200 Pennsylvania Avenue, N.W. 
Washington, D.C. 20460 

OFFICE OF THE AOMINISlRA roR 
SCIENCE AOVISORY80ARD 

September 28, 20 J l 

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

Dear Adminish·ator 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 con·osion 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 tcnned a partial LSLR (PLSLR). EPA's Office of Watel' sought SAB evaluation of 
current scientific data to determine whether PLSLR is effective in reducing drinking water lead levels. 
EPA identified several studies for the SAB to consider, and the SAB reviewed additional studies for 
their evaluation. 

The SAB was asked to 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 
wate1· sampling data before and after PLSLR; comparisons between pai1ia1 and full LSLR; PLSLR 
techniques; and the impact of galvanic corrosion. The SAB Drinking Waler 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 small number of studies 
available have major limitations (small number of samples, limited follow-up sampling, lack of 
information about the sampling data, limited comparability between studies, etc.) for fully evaluating 
PLSLR efficacy. Nevertheless, despite these limitations, the SAB concludes that PLSLRs have not been 
shown to reliably reduce drinking water lead levels in the short term, ranging from days lo 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 
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similar to those observed prior to PLSLR. The SAB response to the EPA's charge is detailed in the 
. repo1t. 1l1e 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 biomar!cers 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 BLLs in the short term (e.g., within approximately 
one yemJ 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 shott• 
tenn 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 distdbution 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 LSLR and PLSLR generally 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 
defmitive 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 flushing 
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 cmTently available data. Insertion of a lead-free dielectric eliminates galvanic conosion 
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 summary, the SAB found the available information is broadly suggestive that PLSLR may pose a risk 
to the population, due to the short-term elevations in drinking water lead concentrations. In answering 
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the five charge questions, the larger picture which emerged is the lack of data available to fully evaluate 
the effectiveness of PLSLR, which limited the SAB's ability to offer stronger conclusions and 
recommendations, 

The SAB appreciates the oppmiunity to provide EPA with advice and looks forward to the Agency's 
response. 

/Signed/ 

Dr. Deborah L. Swackhamer 
Chair 
EPA Science Advisory Board 

Enclosures 

Sincerely, 

/Signed/ 

Dr. Jeffrey K. Griffiths 
Chair 
SAB Drinking Water Committee 
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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. Reports of the EPA Science Advisory Board are posted on the EPA Web site 
at: l1ttp://www.epa.gov/sab. 
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1. EXECUTIVE SUMMARY 

This repo1t 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 cum:nt 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, 20 l I, and a follow-up teleconference on May 16, 201 I, 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 exposw·e 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 sho1t 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. 

Issue I • Associations Between PLSLR and Blood Lead Levels in Children 

The current scientific literatme 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. (201 I) provide no evidence of 
demonstrable benefits from PLSLR on reductions in childhood BLLs in the sho1t 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. (20 J l) preclude 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 fonnula-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-tenn relationship (over a 
period of years) between PLSLR and childhood BLLs cannot be detennined from Brown et al. (20 I l ). 
The SAB has several recommendations to address these limitations, such as a reanalysis of Brown et al. 
(2011) using expanded data resources and improved methods as outlined in Appendix B. 
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Issue 2 - Water Sampling Data at the Tap Before and After PLSLR 

The weight of evidence indicates that PLSLR often causes tap water Pb le\'els to significantly increase 
for a pel'iod of days to weeks, or even several months. Available data suggest that tap water Pb levels 
tend to gradually stabilize overtime following PLSLR, sometimes at levels below or above. those 
observed prior to PLSLR. There are insufficient data to reliably predict whethe1· 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 (LSL), as well as any countermeasures taken to offset such 
effects (as discussed under Issue 4); the quantity and characteristics of the deposits in the LSL and 
downstream plumbing materials; the chemistry of the local water supply, including treatment to control 
corrosion; biological activity; localized corrosion; and other factors. 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, fo1· the 
time periods reported in the studies, the SAB concludes that in water distribution systems optimized for 
corrosion control, full LSLR.s lmve 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 repo11ed 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 LSLR. 

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. Tlw studies that examined different cutting 
tecl111iques are limited by sample size and do not clearly demonstrate a significant difference between 
the cutting methods. One study examined the use of a heat shrink Teflon sleeve as a joining technique, 
but the results are inconclusive, and the 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 teclmique involves public notification and education. Informing the public about the 
risk of Pb exposure is a critical component ofa 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 l'LSLR. 
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 con-osion 
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 smne divergence of opinion as to the severity of the problem posed by galvanic 
corrosion, there seems to be widespread agreemeut 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 suppo11s the contention that galvanic corrosion increases the corrosion 
rate of the Pb pipe nea1· the point of metal/metal contact sho1tly 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 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 cun-ent info1mation 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, bufit 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 corrosion at the pipe junctm-e and depositional corrosion 
· have not been quantified, it is not possible to state with confidence how much galvanic corrosion will be 
reduced by insertion ofa 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 IQ 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. It 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 reconstiluted 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 dl'inking 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 ofWater(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 nol 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 seryice that they do not own, at cost, to the owner). 
Replacement of only a portion of the LSL is referred to as a pmtial lead service line replacement 
(PLSLR). 

EPA's OW requested that the Science Advisory Board (SAB) evaluate the current scientific data to 
determine the effectiveness of PLSLR in reducing drinking water Pb levels. In response to this request, 
the SAB Drinking Water Committee (DWC) was augmented with additional experts, 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 stndies pertaining to each of the issues for the SAB to consider in their evaluation, 
but the SAB was also encouraged to identify and use any additional studies for their evaluation. The 
SAB DWC Lead Panel held a public meeting on March 30-31, 201 J 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 

EPA is seeking SAB evaluation of c11rre11/ scientific data to determine whether partial lead sen•ice line 
replaceme/1/s are effective in reducing lead drinking waler levels. EPA has ide11t//ied several studies for 
the SAB to consider/or the evalualion. The SAB may also consider other relevant studies for the 
eml11atio11. · 

3.1. Issue 1- Studies Examining Associations Behveen Elevated Blood Lead Levels and Partial 
Lend Service Linc Replacements (PLSLR) 

A recently published study by the Centers for Disease Control (Brown et al. 201 J) examined an 
association between children's blood lead level, lead service /i11es, and water d1:~infeclio11 in Washington, 
DC usli1g da1afi·o1111998 to 2006. How does this study inform the available i11for111atio11 on the 
effectiveness of panial lead service line replacement in reducing drinking water exposure to lead? 

Summary and Conclusions from Brown et al. (20 l !) 

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. (201 l) 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 (\VASA) 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 W ASA 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 I, 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, us compared to a household with an LSL not replaced, resulted in an 
odds rntio of I .I (95% CI: 0.8, 1.3, p=0.67 1) of having a BLL between 5-9 µg/dL and an odds ratio of 
I .4 (95% CI: 0.9, 2.1, p=0. 181) of having a BLL ;;: 10 11g/dL compared to having a BLL < 5 µg/dL 
(Brown et al., 2011, right half of Table 3). The mean time between PLSLR and BLL measurement was 
approximately I 0-l J 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 often increase after PLSLR (see Issue 2). 

1 Jl·values were not reported in Brown et al., 2011 but were calculated from the frequency data presented in !he right halfof 
Table 3 using a two-sided Fisher's exact tesl. 
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Limitations a11d Caveats to the Interpretation of Brown et al. (201 l) 

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: 

I. Perhaps the most important is that the administrative databases used did not include 
information on individual-level potential confounders, a common limitation of administrntive 
data. Por example, it is not known how children living in homes where u 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 lrnzards. The study used age of housing as a proxy 
for confounding by Pb paint hazards. Howevet·, 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. Nol accounting for such confonndcrs 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 of2004 to 2006, when potential risks associated 
with Pb in drinking water were widely publicized in the media. 

2. 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 households 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 tum may 
have influenced the comparison of BLLs between households with PLSLRs and households 
with intact LSLs. 

3. 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 
repo1ted that BLLs were measured, on average, I 0-l l months after a PLSLR, a lag which 
may have attenuated any associations. Lack of accounting for such factors could result in 
exposure misclassification. Snch misclassification, if non-differential, would attenuate 
associations. Ifthc 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. 

4. 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 lo other risk factors for elevated BLLs. 

5. There was potential for measurement error in assignment ofBLLs. 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 11g/dL, 
105 had BLLs ~ 5-9 /tg/dL, but only 27 had BLLs ~ IO µg/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 a posteriori probability of 
BLLs exceeding 10 ftg/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 a,1 alpha 
probability criterion of0.05, 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 mosl 
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 e.t 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 I would 
likely be a reanalysis of Brown et al.(2011) 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, multiple 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 I and recommendations for fmiher 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 BLLs may differ. For example, children's 
BLLs may increase substantially in the first fow months following a PLSLR due to shott term elevations 
in drinking water Pb concentration, a possibility not specifically investigated by Brown et al.(2011 ). 
However, short-tenn 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 BLLs, the SAB used EPA's Integrated 
Exposure Uptake and Blokinetic Model (JEUBK) ({JSEPA, 2009) to estimate BLLs for infants (ages 0-
12 months) resulting from a moderate range of water Pb concentrations (Table l). 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 exposme is from drinking water, consumed directly as a beverage and indirectly in the 
preparation of food and beverages (including infont formula). In addition, the calculations include the 
following inputs: first, that typically a formula-fed infant consumes approximately 500 ml of water/day 
but may consume up to 1500 ml of water/day (USEPA, 2008), and, second, that the bioavailability of 
ingested water Pl> is approximately 50% in infants (ATSDR, 1995). For example, with water Pb levels 
varying from l 0-30 µg/L and intake between 0.5 and l.5 liters/day, the predicted geometric mean infant 
BLLs resulting from water intake alone range from 1.2 to &.2 µg/dL (Table !), a range associated with 
demonstrable adverse impacts on neurodcvelopment (Bellinger 2008; Lanphear et al., 2005). This model 
predicts that 34% of infants consuming 1.5 liters/day of tap watenvith a Pb concentration of 30 ftg/L 
will have BLLs in excess of 10 ftg/dL (Table I). 
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Table 1: Predicted Infant Blood Lead Levels by Tap Water Lead Concentrations and Water 
Intake for Formula-fed Infants 

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

0 500 J 500 

Blood Pb % %above 
Blood 

% % nbove 
water Pb Pb 
(r1g/L) 

(µg/dL) above 5 IO (µg/dL) 
above 5 10 

levels µg/dL 11g/dL levels 11g/dL 11g/dL 

10 1.2 0.0 0.0 3.3 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 3.3 18.7 0.9 8.2 85.6 34.1 

Prcd1ct1ons from EPA's Integrated Exposure Uptake Biokinetic (IEUBK) 
model (USEPA, 2009) with absorption fraction (bioavailability) = 50% and 
input parameters for nil other sources of Pb set to zero. 

Summary and Conclusions 

The task for Issue I was to assess the evidence in the available medical literature, including the study by 
Brown et al. (2011), regarding the effectiveness of PLSLR in reducing drinking water exposure to Pb. 
There is well-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
neurodevclopment 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 ct al. (2011) provide no evidence of an effective drinking water Pb reduction via 
PLSLR in the sho1t 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.e. 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 LSLs. However, the long-term (e.g., over a period of years) relationship between 
PLSLRs and childhood BL Ls cannot be determined from Brown et al. (2011 ). 

3.2. Issue 2- Studies EYaluating PLSLR with Tap Sampling Ilefore and After Replacement 

There ,,re a number ofstudies that evaluated partial lead service line replacement with tap sampling 
conducted both before and after the replaceme11/ {Brillon et al., 1981; Gille/man et al., 1992; Muylwyk 
et al., 2009; Sandvig et al., 2008; Swertfeger et al., 2006: USEPA 199/a; USEPA J99lb; Weston et al., 
1990). These sllldies use a variety of sampling protocols and the timing of sampling after replacement 
differed between studies. What conclusions can be drawn Ji-om these studies regarding the effectiveness 
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of partial lead service line replacement in light oflhe different sampling protocols and difjerent timing 
of sampling? Please comme111011 the changes in lead co11ce111ra1ions in drinking water cifierpartial lead 
service line replaceme11ts and !he 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 lo 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 arc 
replaced. Fu1ihennore, 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 counte1measures taken to offset such effects ( as 
discussed under Issue 4); the quantity and characteristics of the deposits in the LSL and downstream 
plumbing materials; the chemistry of the local water supply, including treatment to control corrosion; 
biological activity; localized corrosion; and other factors. Unfortunately, studies documenting elevated 
tap water Pb levels following PLSLR have generally not studied the mechanisms involved, so the reason 
for the increase in a given setting is generally not known. Some investigators have speculated that 
pa1iiculatc 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 pa1ticulate 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 cmmected and that Pb levels decline as the new material is gradually 
passivated; this possibility is discussed further in the response to Issue 5. 
A critical consideration in evaluating the effectiveness of PLSLR is the extent to which it actually 
reduces human exposure to Pb. In promulgating the LCR in 1991, EPA assumed that "partial removal of 
a lead service line will reduce ... exposure., ,because there will be a smaller volume of water in contact 
with the lead service I inc" (US EPA, 199 la). EPA noted that this assumption was consistent wilh the 
results of a study of2000 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 LSL is the predominant and proximate somce of Pb, and a significant fraction of 
the water actually consumed first sits in the utility-owned po1tion 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 unlikely to reduce actual exposure in proportion to the fraction of the LSL removed. In many 

10 

Schedule JAM-r2 
Page 78 of 276 

Schedule JAM-r4 
Page22 of62 



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 portions 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 frnction 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 et al., 2011). This phenomenon, referred to as "seeding" by some investigators (e.g., Sandvig 
et al., 2008), occurs when dissolved and patiiculate 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; incotporation of dissolved Pb into scales by precipitation and co­
precipitation; and deposition of Pb-bearing particles onto surfaces, especially the very irregula1· 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 ofpmiiculate Pb in tap water (e.g., 
McNeill and Edwards, 2004; Tl'iantafyllidou and Edwards, 2007; HDR, 2009; Deshonunes et al., 20 l 0). 
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 folly 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 µg/L are 
generally not expected to be found in systems with optimized corrosion control. }'articulate Pb 
concentrations, however, can be much greater. For example, McNeill and Edwards (2004) found 508 
µg/L of particulate Pb in a first-draw sample collected by a surveyed water utility, and they found over 
2,000 µg/L of Pb (mostly particulate) in two samples collected dming a pipe loop study. HDR (2009) 
reported finding 2,172 µg/L of Pb in a sample influenced by "water hammer," but the dissolved Pb 
concentration was below the AL. Britton and Richards (1980) repo11ed a Pb concentration of over 4 
mg/Lin 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 lap water. 111c 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 patiicle size and composition, and this also merits fm1her evaluation. 

Even in cases where pa1ticulate Pb does not pose a problem, PLSLRs may result in little or no benefit if 
much of the water consumed is initially stagnant for an extended period of time in the customer-owned 
portion of the LSL, in Pb-contaminated 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-tetm reductions in exposure 
anticipated following PLSLR. EPA implemented the current LSL replacement program based on the 
premise Iha! "lead is p1imarily of concern because of. .. chronic health effects, rather than acute toxicity" 
and the long-term benefits of PLSLR outweigh the adverse effects of short-term increases in tap water 
Pb levels (USEPA, l 991 a). The SAB concludes this premise should be thoroughly re-evaluated, based 
on current information, for the following reasons: 

l. 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 longer periods of time than 
previously thought and stabilize at levels higher than anticipated. 

3. Recent data published after l 99 l demonstrate that young children are vulnerable to Pb at 
exposure levels lowel' than were previously recognized. 
\ 

4. The tap water Pb levels to which consumers are actually exposed following PLSLR may be 
higher than those detennined using current sampling protocols, which tend lo 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 LCR. Options for reducing exposure include using point-of-use treatment capable of removing 
both dissolved and particulate Pb, public education, full LSLR, and replacement of any plumbing 
matel'ials encrusted with Pb-bearing deposits. As discussed in the response to Jssue 3, full LSLRs are 
generally more effective than PLSLRs in reducing tap water Pb levels, but full LSLRs can also result in 
short-term increases in tap water Pb levels that merit fm1her 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 collt'se ofntility operations 
such as repairing leaks and replacing mains, sometimes in emergency situations. Jn 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 sho1Herm exposure risks 
(and potential long-tem1 health risks) similar to those associated with mandatory PLSLRs, since they are 
expected to result in similar short-term increases in lap water Pb levels; and they may pose even greater 
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 ofa 
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 lt'catment while Pb 
levels remain elevated, using bottled water, and recommending or requiring certain management 
practices such as line flushing. Some utilities already employ some of these practices. 

Accurate assessment of the effectiveness of PLSLR in reducing exposure to Pb depends, in part, on the 
accurate determination of tap water Pb concentrations, which in turn, depends on collection of 
representative samples. The sampling protocols specified in the LCR were designed to detem1ine Pb 
only in: (I) 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 custome1·-owned pmtion ofLSL. These and other common 
sampling methods may fail to produce samples containing representative concentrations of pa1ticulate 
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 
ciment sampling protocols should be carefully considered in future revisions to the LCR, in evaluating 
studies of Pb in tap water, and in assessing the potential impacts of tap water Pb levels on human health. 

Summary 

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

3.3. Issue 3 -Studies Comparing PLSLR with Full Lead Service Linc Replacements 

There are a number of studies that compared partial lead sen•ice line replacements with full lead 
service line replacemenls (HDR Engineering, 2009; Sandvig el al., 2008; Swertfeger et al., 2006). Whal 
conclusions can be drm1•11fi·o111 these studies regarding the relative q{fecliveness 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. HOR Engineering (2009) compared Pb concentrations afler partial or full LSLR 
in households with galvanized premise plumbing. Pb concentrations in tap water were not substantially 
lower in the homes with full LSLRs. The LSLs were believed to have '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 ct 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 I 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 dul"ing 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 generally result in elevated Pb concentrations for site­
specific durations after replacement. 

In the study performed by Swertfeger et al. (2006), 21 houses were sampled: (a) five houses with a full 
LSLR; (b) five houses with a PLSLR; (c) six houses with a PLSLR with Teflon® shrink wrap tubing 
around the cut section at the prope1ty 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 afler 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 
flg/L; the other two households with a PLSLR had Pb levels close to the LCR AL of 15 µg/L. 

The studies by Britton et al. (l 981 ), Gittehnan et al. (1992), Muylwyk et al. (2009), USEPA (199 J a, 
1991b), and Weston et al. (1990) were also considered. The study by Wqjek (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 pa1tial and full LSLRs has been inadequate to fully 
evaluate their relative long-term effectiveness. Nevettheless, 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 con-osion control, full LSLR has been shown to 
be a genemll)' 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 pel"iod 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 J1ouseholds with galvanized 
plumbing. 

• Management of Pb consumption by residents following pa11ial or full LSLR would benefit 
from more aggressive occupant education. In the judgment oftheSAB, 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 repo11 about the lengthy period of elevated Pb levels in both first­
flush and pl'Ofile samples of tap water. Specific suggestions could be given about flushing the 
lines and monitoring Pb levels over a period of months. 

• The contribution of Pb mass measured in household tap water during profile sampling is 
greatest from the LSLs, followed by premise piping, and then faucets. The contribution from 
water meters is negligible. For this reason, the strategy for reducing drinking water Pb levels 
should be done in that same order, that is, (I) 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. Neve11heless, for the 
time pedods 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 LSLR. 

3.4. Issue 4 - Studies Examining Pl.SLR Techniques 

Some studies J,aye looked at othe1'}ac/01·s that can i1ifl11ence lead levels following a partial lead service 
line replacement, such as the pipe culling, flushing to clear the lines and pipe joining techniques (Boyd 
et al., 2004; Kin11eyer et al., 2000; Sandvig et al., 2008; W11/ek el al., 2004). Whal conclusions can be 
drawnfi·om these studies regarding techniques that should be fol/owed for partial lead service line 
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replacements to reduce lead drinking water exposures? Please comment 011 whether a standard 
operating procedure can be developed to minimize spikes in dri11ki11g water lead levels q(lerpartial lead 
service /i11e replacement. 

LSLR is one of two "treatment techniques" identified by EPA that can be used lo 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 teclmiques 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 teclmiques, flushing, and public education were 
considered in the discussion on PLSLR teclmiques2

• 

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 Chnnges 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 intermiUent 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 
l'b 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 Jlow faucets typically provided by home faucets, but the 
results did demonstrate that the on/off operation of faucets coukl pi-oduce 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 of11p 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 

2 Infommtion on locating and identifying LSLs is provided in Ap1,endix E. Replacement and rehabilitation techniques are 
also discussed in Appendix E. At present, these techniques 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 i-egarding how pressure 
changes or flow could be managed or optimized so as to minimize Pb exposure after PLSLR. 

Cutting Techniques 

Once the LSL has been located and exposed for removal and the water shutoff, the line must be 
disconnected or severed so it can be detached from the main and the premise plumbing. Generally with a 
PLSLR, the LSL is severed close to the curb stop or water meter. When a full LSL replacement is done, 
lhe LSL 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 resulted in only one case showing an 
increase in the mass of Pb level released following PLSLR. However, due to the limited sample size and 
high degree of variability in the total Pb mass released, the difference between the two groups is not 
likely to be statistically significant. The Wujck study conducted Pb profiles before and after PLSLR and 
was used to demonstrate the effectiveness of PLSLR. However, this study has been criticized because 
data were collected during a transition in disinfection which could have affected the measured water Pb 
levels. The Wujek finding that Pb levels decreased after PLSLR could in fact be in part or whole due to 
changes in water treatment, rather than the replacement of Pb-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 detcnninc 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. 
Swe1tfeger et al. (2006) investigated the use ofTetlon® sleeves to connect the two pipe ends in a 
PLSLR. When used in combination with a union, the sleeve serves as a dielectric. Swettfeger et al. 
(2006) found that Pb concentrations in first-draw samples after PLSLR were slightly lower when the 
pipes were joined by heat shrink Teflon® sleeves compared lo when the pipes were directly joined. The 
results for total Pb release (including water collected after the 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 thal 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., dili, 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 sm-faces is known to be a relatively slow process. The elevated water Pb 
levels observed aftel' 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 
no1mal 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 ofup to 60 minutes might help to 
reduce particulate Pb following PLSLR. At _Seattle Public Utilities, it was found that 63 days of 
intennittcnt flushing at I Umin 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 a Iler u variety of flushing times. 

In summary, 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 
(tip 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, 
199 la, 1998, 20 IO; 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. 

18 

Schedule JAM-r2 

Page 86 of 276 

Schedule JAM-r4 
Page30 of 62 



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 secohds 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 dl'inking or cooking, if it hasn't been used for several homs. [It is likely that systems with lead 
service lines will need to collect data to detennine 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 International 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, 1he 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 
fonnulated 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 comr,lement engineering practices rather than be viewed as a sole 

I ' l' . I means to so vmg a water qua 1ty rssue. 

The SAB found no information to suggest that PLSLR undertaken voluntarily in the conrse of 
maintenance or repair operations differ from PLSLR undertaken to ensure compliance with 1he LCR in 
their capacity to cause elevations in the lead content of water at the tap. However, the Jack 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, howeve1· studies regarding the magnitude and durntion of the flushing process are lacking. 
Public education has the potential to provide some benefit as well, and there may be an oppo1tunity 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 npproaches to 
PLSLR, recommendntions regarding standard operating procedures to mitigntc 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 perfonned 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: 

~ 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 poJ'/ion of the 
lead service line. Se1•eral studies examined the issue of galvanic corrosion (Boyd et al., 2010b; DeSontis 
et al., 2009; Deslwmmes et al., 2010; Rieber eta/., 2006; Triantqfyllidou et al., 2010). What conclusions 
can be drawn from these studies regarding the potential for elevated lead levels at the tap_fi'om galvanic 
corrosion? Please co111111e11t on the inclusion of a dielectric between the lead and copper pipes as a way 
to minimize spikes in drinking water lead levels ajier partial lead service line rep/acemenls. Please 
comment 011 the i11c/11sio11 of the dielech·ic as pm•f 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 n 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 datu 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 Col1'osion that have been measured in these 
studies include the profiles of electrical potential (Reiber and Dufresne, 2006; Boyd et al., 201 Ob) and 
current as a function of distance from 1he site of electrical contact, the magnitude of the galvanic current 
(Triantafyllidou and Edwards, 20 I 0), and Pb release into the water (Boyd et al., 20 J Ob; Triantafyllidou 
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and Edwards, 201 O); 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 difterent systems. Despite some divergence of opinion as lo 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 nnlikely to present a long-term problem, 
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 oflhe 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 
mddized but not mohilized (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 
• Dcshommes ct al., 201 O; Boyd ct 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 conoded Pb will be 
carried to the tap. lfthe watet· 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 snch 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. ln 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 pheilomcna 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 pait) 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 
Edwards, 2010); the configuration of the galvanic contact (e.g., direct connection vs wired/jumpered 
connection) (Boyd et al., 20!0b); and the chemistry of the water, including the concentration and 
identity of passivating agents or disinfectants present (Boyd et al., 201 Ob), the pH of the water (Boyd et 
al., 2010b), and the chloride lo sulfate ratio (Edwards and Triantatyllidou, 2007; Triantafyllidou and 
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Edwards, 20 l 0). It has also been argued that the presence of microenvironments (Nguyen et al., 20 l 0) 
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 11tj11s1 n few locations that are more representative of the avernge system 
conditions. Studies in which water is continuously circulated could, therefore, potentially yield different 

· results from those in which the water is allowed lo stagnate (Triantafyllidou and Edwards, 20 l O). 

The direct question asked in Issue 5 was: What conclusions can be drawnji-0111 these studies regarding 
the potential for elel'ltted lead levels al the tap Ji-om galvanic cormsion? The SAB notes that galvanic 
corrosion has the potential to contribute to elevated Pb levels in tap water by (J) 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 co1rnsion rate near the point of 
metal/metal contact sho11ly after the contact is made. It also supports the contention that galvanic 
corrosion can be significant for periods ofat 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 li1cl11sio11 of a dielectric between rhe lead and coppel' pipes 
as a way to minimize spikes in drinking wale!' lead levels after partial lead se1'l'ice line replacements and 
011 the inclusion of the dielech'ic as part of the standard operating procedures for partial lead service 
line replacemel1/s. 

Insertion of a dielectric brenks the clectl'ical connection and thereby eliminates galvanic corrosion 
associated with the direct connection between coppet· and Pb pipes, but it has no effect on depositional 
corrosion or the galvanic corrosion that can ensue at such a site. As noted earlier, one approach for 
inserting a dielectric is to use heat-shrink Teflon® to join the two pipe ends. Because the relative 
magnitudes of galvanic corrosion at the pipe juncture vs. that induced by depositional corrosion have not 
been quantified, it is not possible 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 sho11-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 conosion to these spikes. Because the 
relative impo11ance of the two contributions is llllCc11ain, the quantitative effect ofinse11ing the dielectric 
cannot be predicted; it is likely that spikes in Pb concentration would still 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 fo1· 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 ofa 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 exalllple, 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. · 

Summmy 

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 after 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. Jnsertion 
of a dielectric breaks the electrical connection between the new and old pipes, and thereby eliminates 
galvanic corrosion at the copper and Pb pipe junction, but it has no effect on depositional corrosion or 
the galvanic corrosion that can subsequently ensue at the site of depositional corrosion. The SAB 
concludes that 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 ot· 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 
infonnation 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 lo 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 watet· 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 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, 19911(> 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 I 5 11g/L, the LCR requires corwsion control treatment as the 
primary means of controlling lead in the drinking water. Public education for lead is also triggered by 
the initial lead action level exceedance. Lead service line replacement is an additional action required 
under the LCR 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). Fmther regulatory 
background is presented in Attachment l. 

Overall CJ1arge 

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 paitial 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; Swertfoger et al., 2006; USEPA 1991a; US EPA 1991 b; Weston et al., 
1990). These studies use a variety of sampling protocols and the timing of sampling after replacement 
differed between sl\1dies. 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 Sen-ice Line Replacements 

There are a number of studies that compared partial lead service line replacements with full lead service 
line replacements (HDR Engineering, 2009; Smidvig et al., 2008; Swcrtfcger 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 Jines, and pipe joining techniques (Boyd et 
al., 2004; Kirmeyer et al., 2000; Sandvig et al., 2008; Wltjek, 2004). What conclusions can be drawn 
from these studies regal'ding techniques that should be followed for pm1ial lead service line 
replacements to reduce lead drinking water exposures? Please conunent 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 dil'eclly with the remaining pottion of the lead 
service line. Several studies examined the issue of galvanic corrosion (Boyd et al., 201 O; DeSantis et al., 
2009; Dcshommes et al., 201 O; Rieber et al., 2006; Triantafyllidou et al., 2010). Whal conclusions can 
be drawn from these studies regarding the potential for elevated lead levels at the tap from galvanic 
cotrnsion? 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 patt of the standard operating procedures for pattial lead 
service line replacements. 
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APPENDIX A (cont'd) 

Attachment l - 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 technique to minimize lead and copper in drinking water (unlike most other rules that establish 
an MCL). The LCR requires corrosion control treatment as the primary means of preventing lead and 
copper from contaminating drinking water. For systems serving 50,000 Ol' fewer people, installation of 
conosion control treatment is triggered when more than l O percent of the samples from households with 
plumbing materials more likely to produce elevate levels of lead exceed an action level (l 5 11g/L for lead 
or 1300 11g/L for coppct). 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 excecdance. 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 pottion 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 of0.015 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 shoo Id 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 ctment version of the LCR, a utility only controls that portion of the service line which it 
owns3• EPA promulgated the current lead service line replacement requirements in 2000 as part of the 

'When EPA promulgated the LCR in t991, lhe Agency required water systems to replace the portion of the lead service line 
which the System controlled. The Agency's definilion of control of lead service lines wen! beyond utility ownership alone to 
include a rebuttable presumption that the utility conlrols lhe water service 1ine u1> to lhe wall of the building unless the utility 
does not own the line and neither has the authority to replnce1 repair or maintain the service line> nor has the aulhority to set 
standards for construclion, maintenance} or repair of the Jine. This definition would have facilitated removal of full lead 
service lines. The Agency was sued, and the Court remanded this definilion of control back to the Agency because EPA had 
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LCRMinor 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 pa11ial 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 lo the residents of all 
building served b)' the line explaining that they may experience a temporary increase in lead levels in 
their ddnking 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 smnplc from each partially-replaced service line for analysis of lead 
content within 72 hours after the completion of the partial replacement oflhe service line. The system 
shall collect the sample and report the results lo 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 to lake actions on private property. EPA revised lhc 
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 l: 

Brown, M.J., et al., 2011. Association between children's blood lead levels, lead service lines, and water 
disinfection, Washington, DC 1998-2006. Environ111e11tal Research, 111(1):67-74. 

Studies identified by EPA for Issue 2: 

Britton, A. and Richards, W.N., 1981. Factors Influencing Plumbosolvcncy in Scotland. Journal of1he 
lnsli/11/e for Water Engineers and Scienlists. 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/he 1992 AWWA Waler Quality Technology Co1!fere11ce. Toronto, Ontario, 
Canada. pp. 777 - 797. 

!Vluylwyk, Q. ct al., 2009. Lead Occurrence and the Impact of LSL Replacement in a Well Buffered 
Groundwater. Proceedings of the 2009 AWWA Water Quality Technology Co1!fere11ce. 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. 

Sweltfeger, J. et al., 2006. Water Quality Effects of Partial Lead Service Line Replacement. Proceedings 
of/he 2006 AW/VA Annual Co1ifere11ce. San Antonio, TX. 

USEPA., 1991a. "Maximum Contaminant Level Goals and National Primary Drinking Water 
Regulations for Lead and Copper; Final Rt1le." Federal Register. Vol. 56, No. 110, p. 26505. June 7, 
1991. 

USEP A., I 991 b. "Summary: Peach Orchard Monitoring, Lead Service Line Replacement Study." 
Prepared by Barbara Wysock. Office of Drinking Water Technical Support Division. April 1991. 

Weston and BES, 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: 

HOR 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 el 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. 

Swcrtfeger, J. el al., 2006. Water Quality Effecls of Partial Lead Service Line Replacement. Proceedings 
of/he 2006 AWWA Annual Co1!fere11ce. 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. Joumal of 
Enviro11111e11tal 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 CopJJer 
Compliance Issues. Prepared for the American Water Works Research Foundation, Repol1 91229. 

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

Studies identified by EPA for Issue 5: 

Boyd, G., Reiber, S., and Korshin, G., 20 I 0. 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 Co11.fere11ce. Savannah, GA. 

Desantis, M. et al., 2009. Mineralogical Evidence of Galvanic Corrosion in Domestic Drinking Water 
Pipes. Proceedings of the 2009 AWWA Water Quality Tech110/ogy Co,!ference. Seattle, WA. 

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

Reiber, S., and Dufresne, L., 2006. Effects of External Currents and Dissimilar Metal Contact on 
Corrosion ofLead from Lead Service Lines. Prepared for USEPA Region Ill. 
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 mu! Recommendations for a Reanalysis of Brown et al. (2011) 

Rationule for Reanalysis 

Table 3 of Brown ct 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: 

I. The presented data did not adjust for potential confounders, such as alternative sources of 
lead exposure (measured in other pai1s 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 ofpa11ial replacement vs. lead service line not 
replaced in periods other than between 7/1/2004 - 12/31/2006. Including earller periods 
would nol 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 arc 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 11sed. 

5. The authors do not present a trend analysis oflhe 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 pro bit, 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 left­
censored blood lead values (or transfonnations 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 capiJJary samples is to squeeze the puncture wound to aid in blood expression, a 
procedure that can lead to sample dilution from extracellular fluid. Capillmy samples that 
were included in the lowest blood lead category could come from children with higher blood 
lead, especially if they were below the detection 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 m· 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 Waler (OW) with 
a dataset which was shared with theSAB, hereafter refel1'ed 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 \V ashington, 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 011hophosphate) was used as the water 
disinfectant. Brown et al. used blood lead grouped into three categories of outcome, < 5 µg/dL, 5-9 
µg/dL,? 10 µg/dL . Most blood lead was repo1ted as whole number µg/dL, though some were reported 
as decimal number µg/dL. The assumption made here is that the middle blood lead category included 
children with blood lead up to 9.9 µg/dL. In addition, a fractional blood lead value (1.4 µg/dL) was used 
as the censoring value of the lowest blood lead measurements, below the detection limit of the analytical 
procedure for blood lead. 

Brown et al. reported the results of a simple polytomous logistic regression, using blood lead category as 
the outcome and having or not a PLSLR before the blood lead measurement in children living in 
residences with a lead service line. They reported theit· results as odds ratios, though the recommended 
interpretation of 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 l 0 µg/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 el al. did not take into account the interval between PLSLR and the blood lead 
measurement used in the analysis. lt 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 !isl subject sex, though this variable was available to Drown et al., given their descriptive 
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analysis divided by sex. lnclusion 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 CDC action limits for children (and pregnant women) 
blood lead, the major recommendation for reanalysis of the PLSLR data is to use as much of the blood 
lead data as possible in its original fonnat 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 analy-,:ing these data, ordinary least squares (OLS) regression, is not 
recommended for analysis. Application ofOLS regression to censored data will distort both coefficients 
and standard errors. 

Recommendation I 

Tobit regression is specifically designed to analyze censored outcome data. It gives less biased 
coefficients 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 multiple measurements of blood 
lead on the same subjects. Brown et al. used a selection algorithm to pick the single blood lead 
measurement used fo their analysis of PLSLR effect: if the blood sample was drawn by venous blood 
sample, they selected the highest blood lead available in the multiple blood lead series for that subject; if 
the blood sample was by finger-stick and thus capillary, they selected the lowest 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 non-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. 

If PLSLR 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 waler is influenced by water temperature. Though measurements of water sample 
tempernture are 1101 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 tenn 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 subjects has blood lead measurements both before and after PLSLR during the 
time period considered. Please consider that blood lead measurements may be biased toward higher 
values in children with multiple blood lead measures, since elevated blood lead is often an indication for 
making multiple measurements. Thus, this analysis should be considered supplemental to the group 
comparison analyses considered above. Change in blood lead will be the important outcome in such 
analyses, not absolute blood lead. 

Recommendation 5 

Use a mixed model, repeated measures analysis on only the subjects with before and after PLSLR blood 
lead measures. The analysis will be with unbalanced pm1els, as each subject will have a varying number 
of pre and/or post-PLSLR blood lead measures. Though Stata has a random effects !obit model available, 
it does not have a mixed tobit model in the current version I I. SAS may have a mixed model tobit 
available. To our knowledge, only LIMDEP (Econometric Software) has an unbalanced mixed model 
tobit design available. 

Model coefficients and standard errors are 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 fot· non­
compliance with model assumptions as simple as variable trnnsfonnation. 

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 fit1ing 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 ~Isa 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 cutoIT 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 
Britton and Richards, 
1990 

Commons, 2011 

Gittelman et al., 1992 

HDR,2009 
(same study reported 
by McFadden et al., 
2011, who showed 
only summary data)· 

Surnmarv of Relevant Findings 
First-draw (FD) and random daytime (RDT) samples were collected on 
10 days prior to a single PLSLR, 5 to 16 days after the PLSLR, then 2 
and 4 mos. later. Prior to PLSLR only I sample (out of20) had >0.1 mg 
Pb/L. On days 5 - J 6, 3 of IO FD samples and 3 of 10 ROT samples had 
>0.5 mg Pb/L, with a maximum of>4 mg Pb/Lin the day-8 FD sample. 
On days 56- 63, all FD and ROT samples (6 each) had <0.l 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 
(JO 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 
pa1t to the long-term effects of optimized corrosion control treatment 
(OCCT) imolemented shortlv before nre-PLSLR sample collection. 
FD and "rnn nnlil 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 µg/L at 2 
sites. After 2 wks, Pb levels were more variable than before PLSLR but 
similar on average. After 4 mos, sequential sampling showed an average 
reduction of 62% in Pb delivered to the tap {range= 36 - 79%). 
The data are further examined, collectively, in Table C-2. Pb levels in 
the first-draw samples were significantly elevated {nearly four-fold, on 
average) after 12 hours; but at 3 days and 2 weeks, they were not 
significantly different from pre-PLSLR levels; and after 4 mos they 
were lower. The results for the rnn-until-cold samples were similar; the 
Pb levels were slightly highe1~ 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. 
Data from 21 LSLR sites are summarized (unclear if partial or full 
LSLRs; presumably FD samples; sample timing not described; study 
presumably done prior to OCCT). Pb increased slightly after LSLR, 
with 90th oercentile~l4 nnbandmaximum~l7 nnb. 
Profile samples were collected before LSLR, after PLSLR, and then 
again after FLSLR at 4 sites, 3 with galvanized plumbing and I with 
mixed materials. 
At site GI, Pb levels were increased in some samples I d, 2 wks and 4 
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 I don, and more than 50% lower than the pre-LSLR. 
Results were similar at site 03, but following FLSLR, Pb levels were 
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Muylwyk et al., 2009 

Sandvig et al., 2008 

elevated on day l and in the 8-wk FD sample(] 8 ppb). 
At site 02, post-PLSLR Pb levels were elevated in the interior-plumbing 
portions of all profiles (l-d and 2, 4, and 8-wk), but lower in the new Cu 
line; similar results were obtained following FLSLR. 
At site M 1, Pb levels were higher I cl 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 
nre-LSLR. 
Compliance and profile samples (30-min stagnation) were collected at 3 
sites i11 Guelph, Ontario (PLSLRs, with a full LSLR completed at one 
site on day 7). 
At site I, Pb was> 20 ppb in all pre-LS LR samples. After PLSLR, Pb 
levels were variable for 3 days, but< 20 ppb in all samples and <IO ppb 
in all compliance samples (Ontario standard). After full LSLR (day 7), 
Pb was <IO ppb in all samples (Id and l, 2, 3, and 7 wks later), m1d 
91% lower after 2 months. 
At site 3, Pb was ~21-24 ppb in all pre-LS LR 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> 
IO 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 > IO ppb _in compliance samples until the 6 mo and I yr 
samnles were collected. 
Case studies and field studies were done at several utilities. Case study 
results included: I) 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 attributable to Pb associated with Fe & Mn scales; and 4) at 
Cincinnati, a 1991 study found high Pb levels immediately after PLSLR 
(about 300 ppb in one sample, according lo 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 PLSLRs, and 1 PLSLR 
where the customer's line was copper. Jn Boston, particulate Pb was 
elevated (up to 800 ppb) at 3 of4 sites immediately after FLSLR. For 
the PLSLRs: in DC, Pb in the FD samples increased from 3.7 to 7.5 ppb 
after 2 months, but Pb was <AL and the total mass of Pb in the profile 
samples was 15 11g lower; and, in Toronto, Pb in the FD samples 
dropped from 18.8 to 16.0 after 2 months, but was still> l O ppb, the 
provincial standard. Many sites registered high Pb for up to 3 days 
following both partial and full LSLRs; but by l to 2 months after partial 
or full LSLR, all scaucntial samnles at the tap were either lower than 
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Swertfeger et al., 
2006 

USEPA, 1991b 
(Internal EPA report 
by Wysock) 

Weston and EES, 
I 990 ( cited as 
AWWA, 1990 in 
Table 11 in the LCR, 
USEPA, 1991a) 

Commenter I 

Steve Reiber, March 
30,2011 

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 to 60 minutes) may heh, ... " 
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 l 0-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, sho,t (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 
flg/L for the controls and 10 µg/L for the PLSLRs. The authors 
concluded that PLSLR may not necessal"ily be effoctive in reducing 
water lead levels comnared with performing no replacement. 
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 level for 
either FD or LSL samples; but all sites had Pb levels <AL prior to 
PLSLR, so reolacement would not have been reauired under the LCR. 
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 of9 sites 
immediately after LSLR, but all lower I to 2 weeks later. 

Data Provided bv Public Commenters 
Summary of Relevant Results 

Jn one graph (p. 7 of his presentation), Mr. Reiber presented data from 
DC Water showing average post-PLSLR Pb levels in PD and run-to-
cold samples over time, e.g., within 3 days (n = 229), 4 to 7 days (n 
= J 05), etc. The total number of samples represented in 51 1. The data 
clearly show that, on average, post-PLSLR Pb levels were sharply 
elevated within the first 3 days (average= 381 ppb in FD 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 I wk and I mo, and <IO ppb between 1 and 2 mos. 
Post-PLSLR Pb levels, on average, clearly dropped dramatically after l 
wk; however, the spread of the data (standard deviation and maximum 
values) was not shown, so the magnitude and duration of elevated Pb 
levels al 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 oioe 1 d after 
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Ralph Scott, May l 0, 
2011 

Thomas W. Curtis, 
May 12,2011 

PLSLR, but only slightly elevated at 2 and 4 weeks (one sample> 15 
Jl~b in each case),_11_nd low (all< 15 nnb) at 8 weeks. 
Mr. Scott provided DC Water data on post-PLSLR Pb levels, but noted 
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 minute_s prior to collecting samples. He stated that the average 
FD level was 200 ppb and lhe average 2nd draw (nm-to-cold) level was 
43 ppb; but it is nol clear which data sel these average were derived 
from. The dala in Table D2 (324 samples collected at various times after 
PLSLRs) show a median Pb level of9 ppb in FD samples; but the 90th 
percentile was 70 ppb, 30 samples had Pb> 0.1 mg/Land 9 had Pb> 
J .0 mg/L. So, although FD Pb levels were, on average, <AL, they can be 
much higher in some samples. Since lhe sampling dates are in question, 
it is not clear whether the high levels occurred immediately after PLSLR 
or later on, nor can possible seasonal effects be reliably asce1tai11ed. 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 comp I iancc 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% pa,tial). 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 ls not clear whether the results for the PLSLR 
samples were lower than those for no replacement. In any event, since 
the 90th nercentile values were below the AL, no LSLRs were reuuired. 
Mr. Curtis provided data summaries (Tables C-3 and C-4) obtained from 
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 l - 3 yrs after PLSLR were simila,· 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 - 20 IO 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 pa1tial). Pb levels were low (median and average 
values all < 2.3 µg/L) and similar for both full and partial LSLR. The 
accompanying text indicates that only one sample exceeded IO ppb 
(l 1.5 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 nerhaps 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 n:port describing a study by the Rhode Island Department of Health, submitted to the Panel 
during the comment period. 

Demarco, J., 2004. Case Study#!: Greater Cincinnati Water Works Partial Lead Service Line 
Replncement. US EPA Workshop on Lead Service Line Replacement. October 26-27, Atlanta, Ga. 
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Table C-2: Fm1hcr analysis of the combined results of Commons (2011) for 8 PLSLRs 

Sample 
Time Tvne 

Pre-PLSLR First Draw 
12 hours First Draw 
3 davs First Draw 
2 weeks First Draw 
4 months First Draw 
Pre-PLSLR Run until cold 
12 hours Run until cold 

} days Run until cold 
2 weeks Run until cold 
4 months Run until cold 

Avg. Pb 
(mg/L) 
0.016 
0.061 
0.019 
0.014 
0.007 
0.009 
0.031 
0.012 
0.01 I 
0.003 
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Std. Dev. 
(mg/L) 
0.010 
0.055 
0.019 
0.007 
0.004 
0.004 
0.029 
0.007 
0.007 
0.002 

n> AL 
(out of 8) 

4 
6 
2 
4 
0 
I 
4 
2 
3 
0 
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Table C-3: Observed Lead Levels After LSLR 

First Dmw (ppl, lead) 

Full Lead Son1ce Line -
not 1·eplaced 

LCR Yes Partially Replaced Le.ad 2006-2007 
Senice Line - 1-3 yero:s 
after .replncement 
Partially Replaced Lead 

March 2008 -
Sen-ice Line - 2 yenrs 

Special Study Yes after repla.cement 

Coppei-2 - Full LSLR . 2 
years after replRcoment 

Full Lead Service Line -
notreplacod 

LCR Yes 
2000-20103 Partially Replaced Lead 

Service Line - 2-4 yeni·s 
after replacement 

Second Draw (ppb lead) 

LCR 
2006-2007 

Mnrch2008-
Special Study 

LCR 
2009-20103 

Note-

Yes 

Yes 

Yes 

Full Lead Service Line -
not replaced 

.. ··-·· 
Partially Replaced Lead 
Service Line - 1-3 years 
afte:r rcplacoment 
Partially Replaced Lend 
Service Line - 2 yeRrs 
after replncemen~. -
Copper2 - Full LSLR 2 
years after replacement 

Full Lead Sen'ico Line •· 
not replRced 

-------~---
Partially Replncod Lend 
Service Line - 2-4 years 
after replacement 

-r.i:.iari · 
- (1ig/L)> 

320 11.2 3.4 8.6 
....... ·-·····-·· .. .... ·-~·-·'""'·''"•······• 

104 12 3 6 

76 11.9 2.1 4.0 

............... - - ....... . ....• ---········ 

35 3.82 0.7 1.3 

293 8.0 2.2 3.8 
. ---~---·-·""' .. . . -- - - ········· ....... _ .... , ... 

113 •1.2 1.1 2.6 

320 14.8 3 6.8 

---·-······•"'''' ·------ --· .... ·····•··· - .......... 

104 10.4 3 7 

75 16.2 2.4 5.6 

. ·-········-··-··• .. .. ···-· ·--••4••--

35 1.33 0 0.0 

27-1 11.3 2.7 5.4 
•••••-"••••••••• ----····--~ -------- ,. .. ···•-·---·-· ··--····-

105 3.6 1.0 1.8 

I ''Stable OCCT" rcllects coruplinnce "'1th LCR OCC'f water quality parameters requirements and 
maintaining lead and copper levels below the respective act.ion levels. 
2 °Cop11er service" indicates that the home had a full service line replacement. 
a 'l'hese are 1 u nnd 2r11l dl'nw sa.wples 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 S - 8 months After LSLR 

Full 

Partial 

Source - DC Water 

18 1.1 2.3 
.................... ·······•···•······· 1· 

7 0.9 

0.5 

0.5 
1.6 ... ·. j 
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APPENl)JX I) - Sampling Methods for Lead in Tap Water 

This appendix identifies methods for collecting samples for the determination of Pb in tap water, 
summarizes their purposes, and describes some of their strengths and weaknesses. Tlie purposes of this 
discussion are: I) to serve as a source of information for readers who may be unfamiliar with one or 
more of the methods described, 2) to suppott 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 lo 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: 

l) First draw sampling- required by 40 CFR 14l.86(b)2 for monitoring lead and copper 
under the LCR, except for lead service line samples. A I-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 dete1mining the concentrations of 
lead released from plumbing materials in the faucet and lines and fittings under the sink. This 
is useful in assessing water conosivity and the effectiveness of a utility's optimized corrosion 
control program, and also in detennining the Pb levels to which consumers may be exposed 
if they lake a drink of water, after it has stood for 6 hours in the faucet, before flushing the 
water from the tap. First-draw sa~1ples 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 true in samples collected in homes having 
full or partial LSLs, or in homes having interior plumbing materials heavily encrnsted 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 l41.86(b)3 for detem1ining 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 <0.0l 5 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 waler to nm until there is a significant clrnnge 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 to which the consumer is 
actually exposed when drinking water left standing in the LSL. 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 e1rors, or because the 
volume of the pipe occupied by scale and corrosion products was not taken into account. A 
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sample drawn directly from the LSL wilt be a standing water sample, so particulate Pb could 
potentially be grossly undersampled due to settling. Particulate Pb could also be oversampled 
or undcrsampled depending on flushing of the line (flow rate and duration) priorto the 
stagnation period, since aggressive flushing can increase pmticulate 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 ofrelatively 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. 

3) Profile sampling- used to examine the Pb concentration profile in household plumbing. A 
series of samples is collected, typically alter the water has been left standing for at least 6 
hours, with the last samples representing waler coming directly from the main. This 
technique can be used to detennine 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 ure known to vary 
with flow rate (e.g., Britton and Richards, 1990; HOR, 2009; Deshommes et al, 2010; 
McFadden et al, 201 l). Using a low flow rate minimizes erosion and resuspension of 
pa1·1iculate Ph, 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. 

4) Random daytime sampling- used to collect representative samples of tap water during the 
course of a normal day. Random samples can potentially provide a belier 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 11eeded to obtain meaningful results. 
Fmthennore, random samples can produce biased results if the sampling schedule is not trnly 
random or if the samples differ in ce11ain 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. 

5) Others protocols - used by researchers for specific purposes. Examples include high 
velocity, patticle stimulation, and waler 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 SAB recognizes that these protocols were adopted for pragmatic reasons. However, the SAB also 
recognizes that the results obtained using these methods are widely perceived as being 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 
info1mation is typically available regarding consumer behavior, e.g., how long the tap is nm 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 carefully considered in future revisions to the LCR, in evaluating the 
results of studies of Pb in tap water, and in assessing the impacts of tap-water Pb levels on human health. 
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APPENDIX E • Techniques for Locating, ldenti(ving, Replacing, and Rehabilitating Lead Service 
Lines 

Although seemingly a simple matter, the replacement ofnny water service line, regardless of the 
material of composition, is not a simple one-step task. While the response to Issue 4 highlights those 
techniques used in PLSLR that the SAB finds to have the greatest potential for releasing lead following 
a PLSLR, the list of techniques discussed is not complete. This appendix describes additional techniques 
that are used to locate lead service lines, identify/confirm the composition of the service line material, 
then replace or rehabilitate the I ine. 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 LSLs 

LSLs cannot be replaced until they are localed 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 invasil·e (some of the direct methods used to 
identify the sel'Vice 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 1

• 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 (mo ling), lining an existing LSL, or coating an existing LSL. Unlike 
the open trench, which exposes the service line, replacing an LSL by pipe bursting or pipe 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 rehnbilitation is a process whereby the 
LSL is left in place, but the interior surface is covered or coated to prevent contact between the lend 
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 regulatmy concerns have thus far limited their use in the U.S. 

1 According to Deb ct nl. ( l995) indirccl methods ofLSL identification were not 100% accurate. In I heir two case studies, the 
accuracy of identifying LSLs was 73.7% and 92.2%. 
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Although the Kirmeyer et al. (2000) study provided an excellent summary of techniques that could be 
used for a PLSLR, the study did not include a water quality evaluation of these rehabilitation techniques, 
hence the SAB was unable to evaluate the impact that the techniques might have on lead 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 of7 

Menu SetWealhct Subscribe 

LOUISIANA ENVIRONMENT AND HOOD CONTROL 

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

1 
Updaled on July 12, 2017 Bl 9:38 AM 
Posled on July 12, 2017 al 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 Kami! Kaczor 

licensed via Flickr under CC BY 2.0) 

512 
shares 

By Jennifer Larlno. Harino@nola.com. 
NOLA.com I The Times-Picayune 

Schedule JAM•r2 
Page 121 of 276 Index 

Schedule JAM•r5 

http://www.nola.com/environment/index.ssf/2017/07/lead _ water_ new_ or lean... 8/7/2017 



New Orleans road work could raise lead levels in your water, officials war... Page 2 of7 

New Orleans has nearly $1.8 billion in street improvements in the pipeline in coming years. 

The result, hopefully, will be smoother, better draining roadways for dozens of 

neighborhoods where dodging potholes has evolved into a grudging art form. The work 

could also unearth another aspect of. the 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 to 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 to 

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 to test water to ensure it is lead-free 

when it leaves city treatment plants, but he encouraged residents to take steps to protect 

themselves and stay informed, including taking advantage of free lead testing offered by 

the city. 
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New Orleans road work could raise lead levels in your water, officials war... Page 3 of7 

"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 Orleans 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 

until 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 exposed 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 leeching 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 dally quality control tests completed in its labs and publishes an 

annual water quality report. 

-~- -···--·-·-··~--·--·-------·---•-- .. ---·---- ·-. 
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New Orleans road work could raise lead levels in your water, officials war... Page 4 of7 

"We ensure that 1he water coming out of the plant and Into the distribution and main pipe 

system is lead free," Grant said. "We treat it extensively in the plan!, 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 parts 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 I 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 allowed 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 I know if my home is at risk? 
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New Orleans road work could raise lead levels in your water, officials war... Page 5 of7 

Despite treatment, lead contamination is still a possibility in New Orleans. By the lime 

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 

waler 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 McLaughlin Porteous, the director of the city's Special Projects & Strategic 

Engagement Office, said !lie S&WB 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 held at the start of each project. 

Click here lo 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-lo-door with flyers to notify property owners in 

areas where lead water supply pipes are found during road work. 
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New Orleans road work could raise lead levels in your water, officials war... Page 6 of7 

·---- ... -~~ ----·-···-··--··· ---·· ·-------------··--··-·· ···- - ------~------------~-----·-- --~ ---------~ 

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 I protect my home? 

Grant encouraged ail residents concerned about lead in their water to take advantage of 

lead testing offered by the S&WB. 

The service is free, though it does require a wait. Homeowners are sent a sample kit and 

must fill collection bottles 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 direclly into the 

plumbing or in a refrigerator water filtration system, though select manual pour-through 

pitcher filters are available. 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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Lead Service Lines I Denver Water 

C) DENVER WATER 
w. 

Page 1 of3 

Pay My Bill (!pay-my-bill) 
Manage My Account 

(https://myaccount.denverwater.org) 

Customer Care: 

303-8 93-2444 (tel:303-893-2444) 

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 copper in full, from the water main into your home. 

Loans for replacing lead service lines 

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

Water has partnered in 2017 with Denver Urban Renewal Authority 

(http:1/renewdenver.org/} (DURA) to provide financing to replace these 

lines. 
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Lead Service Lines I Denver Water Page 2 of3 

Under the program, which is serving as a trial for a potential wider-scale program in 

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 

distributor. Contact DURA at 303-534-3872\@to learn more. 

Not sure whether your service line is n1ade of lead? 

Denver Water does not have these records, because property owners own the lines 

({residential/services-and-information/homeowner-responsibility). 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.pdfl. 

Customer Care 

303-893-2444 (tel:303-893-2444) 

Emergencies 

303-628-6801 (tel:303-628-6801) 

About Us (/about-us) 

Careers (/careers} 

You 
(D 
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Lead Service Lines I Denver Water 

Contact Us (/contact) 

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

Employee Self-Service (https:/ / dmzp rdpsof01.denverwater. org/psp/B EN EFITS/? 

cmd~login&languageCd~ENG) 

Page 3 of3 

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 

II ' 

'Don't be afraid to get dirty,' retiree advises 

(https:/ /denverwatertap.org/2017 /08/04/ dont-afra id-get-dirty­

reti ree-advises/) 

Now that's what we call quality 

(https://denverwatertap.org/2017 /08/03/now-t hats-ca 11-

qua lity /) 

Cheesman Dam: Happy trout, reliable water supply 

(https://denverwate rtap.org/2017 /08/03/cheesman·dam-happy­

trout-relia ble-wa ter-supply /) 

Thirsty for news to hydrate your mind? 

Sign up to receive Denver Water's TAP weekly headlines 

j Email address 

© 2017 Denver Water. All rights reserved. Privacy Policy (/privacy-policy) 
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Lead & Copper In Water I Water Utility, City of Madison, Wisconsin 

l 
Q Madison 

.. tm=i' Water Utility 
,.~AA--' 

(/water) 

City of Madison (/) I Water Utility (/water) / Water Quality (/water/water.quality) I 

Water Quality Testing (/water/water-qualily/water•quality-testing) / 

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

Share 7 

Lead & Copper In Water 

Pagel of5 

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://www.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 to receive a rebate covering half the cost of replacement up to $1,500. Call our 

general administrative number at (608) 266-4651(@ for more information, or email 

water@madlsonwater.org tc (h!tp:/lmadisonwater.org/). 

Lead can also be found in interior pipes and some plumbing fixtures. If you don't know whether 
your tap water contains lead, you should have the waler tested by a certified lab. Proper sampling 

is required to obtain a valid result. (Note: A single test for lead level In drinking water may not be 

representative of the level at all times or of the average level over lime.) 
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You can contact the one of the following certified laboratories to get lead sampling procedure 

information: 

• State Lab of Hygiene, 2601 Agriculture Drive, Madison, WI 53707, Call (608) 224-6202(@ 

Public Health-Madison & Dane County, 210 Martin Luther King, Jr. Blvd., Madison, WI 53709, 

call (608) 266-4821(@ 

Find out more about how to Identify lead water pipes and steps you can take to make your 

water safer. (http://www,cityofmadison.com/water/water-quality/lead•servlce-replacement­

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

Lead & Copper Rule Compliance Sampling 

Based on our most recent lead & copper test results, Madison Water Utilily has been placed on 

reduced monitoring (testing every three years instead of every year) for lead and copper. This 

schedule will require monitoring for lead and copper at 50 instead of 100 homes. The next round of 

sampling will take place in 2017. 

• 2014 Monitoring Results PDF@ (/sites/defaulUfiles/city-of-madison/water/documents/CuPb¾ 

20Monitoring%202014.pdf) 

• 2011 Monitoring Results PDF@ (/sites/default/files/city-of­
madison/water/documents/2011 Monitoring. F ullY earResults. pdf) 

• 2011 Summary PDF@ (/sites/default/files/city-of-
madison/water/documenls/2011 Monitoring. F ullYearSummary .pdf) 

The report, Lead and Copper Rule Compliance Sampling PDF@ (/sltes/default/files/city-of­
madison/water/documents/2010LCRSamplingACfinal.pdf), chronicles the utility's efforts to better 
understand and control lead 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 at My Address (http://www.cityofmadison.com/water/waterquality/mywells.cfm) 

Annual Drinking Water Quality Report (/water/water-quality/annual-drinking-water-quality-report) 

Water Main Flushing Program (/water/water-quality/water-main-flushing-program) 

Water Quality Testing (/water/water-quality/water-quality-testing) 

Private Wells (/water/water-quality/private-wells) 
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Fourteen communities set goal of replacing more than 240,000 lead pipes a ... Page 1 of2 

EDF Health 

Fourteen co1nmunities set goal of replacing 
more than 240,000 lead pipes a11d 19 tak:e 
important steps forward 

By Tom Neltner I Published: August 7, 2017 

Tom Neltne1·. 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 oflead in drinking water, eliminating LSLs 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 impottant 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 LSLs in their jurisdiction -

which collectively represents more than 240,000 LSLs. Setting a goal of full 
replacement is a critical step in the process-while clearly much work remains to ensure 

that LSLs are safely replaced. 
• 19 other communities that are taking impmtant 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 PullLSLReplacement: 

• AnnArbor, MI 
• Cincinnati, OH 
• Denver, CO 
• Detroit, Ml 
• Eau Claire, WI 
• Flint, MI 
• Green Bay, WI 

Taking Steps 011 Replac:ing LSLs: 

• Boston, .MA 
• East Chicago, IN 
• Fond du Lac, WI 
• Galesburg, IL 
• Grand Rapids, Ml 
• Janesville, WI 
• Kewaunee, WI 
• Lake .Mills, WI 
• :llialden, MA 
• :llfanitowoc, WI 

• Platte1ille, WI 
• Pueblo, CO 
• Tacoma, WA 
• Two RhrersJ WI 
• York,PA 
• Quincy,MA 
• Waterloo, WI 

• Marshfield, WI 
, Menasha, WI 
, Milwaukee, WI 
, Oshkosh, WI 
• Philadelphia, PA 
• Pittsburgh, PA 
• Racine, \\•1 
• Shoboygnn, WI 
• Washington, DC 

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 seTVice 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 eff0l1:S of these communities, EDF hopes both to 
highligl1t 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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Private Lead Service Line (LSL) Replacement Funding Program - Environ ... Page 2 of 11 

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 (LSL) replacements. Funding for LSL 
replacement on private property is in the fonn of Principal Forgiveness (PF), which 
means no debt is incurred on behalf of the municipality for these funds. 

• Private LSL Program background 
• Implementation tools for municipalities in the LSL program 
• Additional resources on lead service lines 
• Contact information 

Back to Top 

Private Lead Service Line (LSL) Program background 

• LSL program description 
• Concerns about lead and partial lead service line replacements 
• Lead pipe waste management 

LSL progran1 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 20 I 8, 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 particivation 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 2'. 500,000 
• $500,000 for municipalities with population < 500,000 and 2'. 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 LSL replacement funding from this program. Municipalities 
will need to document the number and location of the private LSL replacements for 
which they are requesting funding in their SFY 2018 application. Specific application 
requirements for SFY 2018 LSL project applications will be defined in the near future. 
Please check back for updates. 

• SFY 2018 LSL Received Intents to Apply OTAs) List (PDF) (03/01/17). 
• SFY 2018 Safe Drinking Water Loan Program (SD\VLP) Project Priority List 

(PPL) ( PDF] (01/24/17). 

Funding caps will be established in the SFY 2018 SDWLP Intended Use Plan (IDP), 
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 pa1iial 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 lilies 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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.. ,. , ._. -· 

, - e.HJii~ JJrov'lrfy 
" ownartl#Responsibillty 
~ . .. ;,;:.; . . . 

:' · 'fl' , .. The private property owner is 
responsible 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 Depattment 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 . 

. Schedule JAM-r2 
Page 138 of 276 

http://dnr.wi.gov/Aid/documents/EIF/leadServiceLineFunding.html 

Index 
Schedule JAM·r5 

8/7/2017 



Private Lead Service Line (LSL) Replacement Funding Program - Environ ... Page 5 of I l 

Waste determinations 

For more infonnation on waste determinations, please contact Ed Lynch, Section chief 
of Hazardous Waste Prnvention 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 (LSL) 
Replacement Program (PDF]. This list of considerations is meant as guidance for 
municipalities that are deciding ho¥? to establish their nwn 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 full 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 tlu-ough 
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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Private Lead Service Line (LSL) Replacement Funding Program - Environ.,. Page 6 of 11 

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

Municipal pl'ogram 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 Pregualification Considerations [PDF]). Homeowners contract directly 
with a plumber from the prequalified list and then are either reimbmsed 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 prope1ty 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 LSL 
replacement program. Municipalities are developing their own criteria for the 
programs, including: 

• Funds distribution based on the age of the children in the home; 
• Funds distribution based on household income; 
• Fully-funded private LSL replacement; 
• Cost-shared private LSL replacement; 
• Funds made available through a revolving loan program; 
• 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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Private Lead Service Linc (LSL) Replacement Funding Progrnm - Environ ... Page 7 of 11 

Cost eligibility & project eligibility 

The private LSL 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, 
etc. 

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 Depaitment of Safety and Professional Services (DSPS) has indicated that private 
residential lines are not reviewable projects under their regulations; howeve1; 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 f 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 requil'e1nents 
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Private Lead Service Line (LSL) Replacement Funding Program - Environ ... Page 8 of 11 

Private Lead Service Line (LSL) Replacement projects are federally funded; therefore, 
federal requirements apply: 

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

• Disadvantaged Business Enterprise (DBE) Solicitation (see Federal Requirements 
for Private LSL Replacement Projects (PDF]). 

• Environmental Review (sec Environmental Review Guide for the SD\VLP 
(PDF]). 

• Use of American Iron and Steel (UAIS) (see Federal Requirements for Private 
J,SL Replacement Projects (PDF)). 

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. 

Fonns 

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 8700-262). 

0 Nole: Only pages 1-4 are required. 

• SDWLP Environmental Review f PDF) (Form 8700-365). 
0 Note: Use Fonn 8700-365 instead of Form 8700-367 (SDWLP Private LSL Replacement 

Preliminary Environmental Review Worksheet). 
• Request for Disbursement for Private LSL Financial Assistance Program [PDF] 

(Form 8700-366). 

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

Sample municipal documents 

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

• Leak Up To Owner/ 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 f exit DNRl 
includes a roadmap for getting started; suggested practices to identify and 1'emove lead 
service lines in a safe, equitable, and cost-effective manner; policies that federal and 
state leaders could adopt to support local effo1ts; and Jinks to additional resources that 
may be helpful when developing local programs. 

Strategies to obtain customer approval 

The document, Strntegies 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 pettains to lead service line replacement. (Produced by the 
American Water Works Association (A WWA).) 

Community Development Block Graul (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. 
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The 0% interest loan would cover 1he 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 DO A's CDBG Housing Program [ exit DNR] 
webpage for more information. 

Archived resources & rnaterials 

E-Bulletin articles 

Read about the LSL program in E-Bulletin newsletters. 

Webinar: LSL funding basics 

The Wisconsin DNR hosted and recorded a public webinat· on 6/8/2016 about SD WLP 
LSL fimding 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 (F AO) [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 (LSL) municipality meetings (PDF) 
held during July of 2016. DNR presented, with participation from PSC, infonnation 
about the private LSL replacement funding program to municipalities. The following 
documents were distributed to pmiicipating municipalities: 

• Federal Requirnments (PDF] Pertaining to Private Lead Service Line (LSL) 
Replacement Projects 

• Lead Service Lines and Drinking Water - Best Management Practices (BlvIPs) 
(PDF] 
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• Environmental Review Requirements for LSL Projects [PDFJ funded by the Safe 
Drinking Water Loan Program (SDWLP) 

• Strategies to Obtain Customer Acceptance of Complete Lead Service Line 
Replacement (PDF exit DNR] American Water Works Association (A WWA) 

Back to Top 

Contact information 
Direct questions about the private Lead Service Line (LSL) replacement funding 
program to: 
Becky Scott 
Financial assistance specialist, EL section · 
Bureau ofCFA 
608-267-7584® 
or 
Robin Schmidt 
Section chief, EL section 
Bureau of CF A 
608-266-3915~ 
Direct questions about the Safe Drinking Water Loan Program (SDWLP) to: 
Nicole I\1athews 
Safe Drinking Water Loan Program (SDWLP) specialist 
EL section, Bureau of CFA 
608-266-084 9~ 

Back to Top 

Last revised: Friday July 07 2017 
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PENNSYLVANIA 
PUBLIC UTILITY COMMISSION 

Harrisburg, PA 17105-3265 

Public Meeting held March 2, 2017 

Commissioners Present: 

Gladys M. Brown, Chainnan 
Andrew G. Place, Vice Chainnan 
John F. Coleman, Jr. 
Robert F. Powelson, Statement 
David W. Sweet 

Petition of The York Water Company for an Expedited 
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 

BYTIJE COMMISSION: 

P-2016-2577404 

Before the Pennsylvania Public Utility Commission (Commission) is the 

Recommended Decision of Administrative Law Judge (ALJ) Elizabeth H. Bames 

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: (I) 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 regnlatory 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. llOI through 109.1108, York Water must conduct periodic monitoring of the 
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drinking water at consumer taps to detetmine 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 Pe1msylvania Department of Environmental Protection 

(DEP) issued a Consent Order and Agreement (CO&A) requiring the Company to take 

specific action to reduce lead levels at customer taps. 1 

To that end, York Water filed a Petition for an Expedited Order Authorizing 

Limited Waivers of Ce11ain Tariff Provisions and Granting Accounting Approval to 

Record Cost ofCe1tain Customer-Owned Service Line Replacements to the Company's 

Services Account (Petition) on November 28, 2016. Specifically, York Water sought 

limited waivers ofYork Water Tariff Water-Pa. P.U.C. No 14, Supplement No. 68, 

Fourth Revised Page No. I 0, 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 concun-ent 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 mle 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 oflnvestigation 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 suppo11ed the Petition but also expressed some reservations. 

1 ]11 the Alai/er of: The York Water Company: Violations of the Pcnnsylmnia Safe Drinking Water Act nnd 
Reg11/atio11s, PW SID No. 7670 l 00, City of York, York County. See also, Stipulnlions of Paci, 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 ce11ify 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 

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

Settlement. 

Background 

York Water is a public utility engaged in the business of supplying water and 

wastewater services to approximately 66, I 00 customers in Yark and Adams Counties, 

Permsylvania. 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 lo reduce lead levels at customer taps. 2 Pursuant to this 

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

lines known to be const111cted 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 tad ff, 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 

"[ e]ach 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 rnplace 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 tem1s 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 reguit·cs 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 ALJ recommended granting a limited two-phase waiver 

from compliance with its Tariff Rule 3.4: (I) a four-year waiver involving the 

replacement, at the Company's initial cost, of lead customer-owned service lines 

discovered when the Company replaces its own lead service (Phase 1) and (2) a nine year 

waiver involving the annual replacement of customer-owned lead service lines as they are 

discovered (Phase 2). 

Discussion 

In light of the gravity of the situation, York Water requested, and the settling 

pai1ies agreed to, a waiver of Tariff Rule 3.4. Historically, the C01mnission has granted 

tatiffwaivers in very limited circumstances.3 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. 4 As such, it is more appropriate for York Water to 

make the changes agreed upon in the Joint Settlement Petition through a tariff revision. 

> See Pe/ii/on of Peoples Nat11ral Gas Co., UC for Approval of limiled Waivers of Cerlai11 Tar/ff R11les Related to 
Customer Sen•ice Line Replacement, Docket Nos. P-2013-2346!61, el al. 2013 Pa. PUC LEXIS 543, al 95-97 
(Order Entered lvfay 23, 2013}; Pf!tllion of Columbia Gas of Pe1msy/~•m1in, Inc.for Limited Waivers ~fCerlnln 1'ariff 
R11/es Related to Customer Sen•ice Line Rep/ace111e11t, Docket No. P-000724337, 200& Pa. PUC LEXIS 344, al 9 
(Order Entered May 19, 2008). 

4 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 niks 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. Cmwlth. 2006). Each public utility must file 
a copy of its tariff with the Commission selling forth ils 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 utility to deviate from its tariff even where the Commission concludes il is in Che public interest. Philadelphia 
S11h11rha11 Wafer Co. v. Pa PUC, 808 A.2d 1044 (2002); Public utility tariffs must be applied consistent wich !heir 
langnage. Public utility tariffi have the force and effoct of law and are binding on !he public utility and its 
customers. Pe1111sylva11ia Electric Co. >' l'a PUC, 663 A.2d 281 (Pa. CmwHh. 1995); Tariff provisions previously 
approved by the Commission are prima fade reasonable. Zucker v. Pa PUC, 437 A.2d I 067 (Pa.Cm with. 198 l) 
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This case needs to move forward, as York Water is already gearing up for 

construction to ameliorate a problem of the utmost importance to its customers. 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 hanning the health and 

safety of York Water's customers. The efficiency of this approach minimizes total costs, 

thereby providing bette1· service to York W Hier 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. 5 

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 tariffsupplement, and will be 

approved as such. 6 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 

5 See, Stipulations of Fact, Hem 67. 
6 The Joint Settlement Petition already includes all of the necessary agreements omong the liligating parties, so there 
is no prejudice in treating lhe Joint Petition as a pelition for approval to file a larilfsupplement. 
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date of the tariff supplement required by this Order. The Commission has, in nat1·ow 

circumstances, issued such time-limited waivers, and doing so here is necessary to allow 

York Water to begin work replacing customer-owned lead service lines immediately in 

the context of a DEP-issued consent order. 7 THEREFORE, 

IT IS ORDERED: 

1. That the Petition of The York Water Company for an Expedited Order 

Authorizing Limited Waivers of Certain Tat·iff 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 \\1ater 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 Wate1· Company is required to file a tariff supplement 

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

'Joint Applicatlou of Wesf Penn Power Company and Airco Carbon Dil>ision, BOC Group, inc., for Temporary 
Waiver of Maximum E/eclrica/ Demand Pro1•isiom of Ut/lily Tarij)jor Tempora,y Provision of Electric Service lo 
Airco Corbo11 Dil'ision, BOC Group, Jue.'., St. Mmys, Pe1111sylm11/a Facility, Docket No.A·I11250F009, 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 Settlement and the Commission's final Order. 

6. That The York Water Company be pe11nitted 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, hroken down by customer rate class (i.e., 

residential, commercial, industrial). 

8. That TI1e York Water Company shall provide to the Joint Petitioners and to 

the 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 cmTosion control treatment system that it is required to 

perform under paragraph 3(f) of the Consent Order and Agreement with DEP. 

l 0. 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, incluc.ling 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 infom1ation regarding any funding il receives in its annual 
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line replacement report provided to the Joint Petitioners and Commission. lfno funding 

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

said funding. 

11. That The York Water Company shall unde1take appropriate customer 

outreach efforts to advise customers to check their services for the possibility of lead. 

Upon receipt of a customer repmt of a customer-owned lead service line, The York 

Water Company will dispatch The York \Valer Company personnel to check the report 

and, if appropriate, to offer a kit for the customer to take a water sample that will then be 

tested for lead by The York Water Company. If the result of The York Water Company's 

inspection confirms a customer-owned lead service line, then 111e York Water Company 

shall proceed wilh replacement as described in the Joint Petition for Settlement. The 

York Water Company shall report on its outreach efforts and results to the Joint 

Petitioners and the Commission every six months. 

12. That the Bureau of Technical Utility Services shall monitor 111c York 

Water Company's annual repo1ting in conjunction with the Joint Petition for Settlement, 

as modified by this Order. 
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13. That this docket be marked closed. 

(SEAL) 

ORDER ADOPTED: March 2, 2017 

ORDER ENTERED: March 8, 2017 

BY THE COMMISSION, 

Rosemary Chiavetta 
Secretary 
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;Seryioe Order Numb~r\,: su,n'O:fcVal/GQAtifa"Cio\i/' : .. / . . . . . 
90386380 . . . . 1,144.19 

Labor .630.96 . 
Labor Overl1ead 273.52 
Materials & Supplies 239. 71 

s.o~~~]?_f!~.... ... ___ .. __ . .. -···--··· .. _1,H§.:1_5 
Labor 657.25 
Labor Overhead 277.24 
Materials & Supplies 244.26 

.. 90396710 _ --------·------ .---·--- .. ------·-- 1,123.62,. 
Labor 635.80 
Labor Overhead 272.74 
Materials & Supplies 215.08 

_ 90402274 ___ ,,., . _ ---- 1,160.57 
Labor • .... 640.64 · 
Labor Overhead 291.48 
Materials & Supplies 228.45 

90405704 .. ,,_ 1,034.65. 
Labor - · ... 630.96 
Labor Overhead 270.27 
Materials & Supplies 133.42 

90409034 _ 849.13 . 
Labor · ' · 449.35 
Labor Overhead 213.54 
Materials & Supplies 186.24 

90410339 ---------· .... 1,201,1,<; 
Labor 578.38 
Labor Overhead 256.98 
Materials & Supplies 365.80 

90412141 ,.,_,, __ ._.,_, ... _ .......... 1,016.30 _ 
Labor 630.96 
Labor Overhead 261.16 
Matenals & Supplies 124.18 

90417025 869.84 .. 
Labor -- • 473.22 
Labor Overhead 178.14 
Materials & Supplies 218.48 

90422117 ---.. ---•--· .. --... ~. _ . I~~,so 
- Labor · 374.64 

Labor Overhead 181.89 
Materials & Supplies 240.07 

.... 90425050_. ___ ,._, ______ .. _., ....... - .. ·-· 1,153.45 .. 
Labor 630, 96 
Labor Overhead 265.33 
Mate~als & Supplies 257.16 

90425051 . . ........ __ ......... ____ .. _ .. . . ....... ,_. 1,056.38 _ 
Labor · · 630.96 
Labor Overhead 262.65 
Materials & Supplies 162.77 

90428617 ...... J.86.45 
Labor· · 420.64 
Labor Overhead 163.52 

~ Materials & Supplies . ·------------ ............. . ... 402.29 . 
arand'!J'.ofaf::;,r~:-/::;,1-ts'•,t,t" : ;/ , , .. c; ,;'"H,~71 :oa 

Indirect costs at 9.30% 
total• 

1,262.11 
14,633.20 

MoPSC S0002.1_Allathn>ent 1 
Case No. 'A'lJ-2017--0296 ~ MO l.eacl line Replacement 

Page 1 of 1 

IMAWC southwest MO locations 
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MAWC southwest operations 
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5T. .::rbs J:':''PH 

MoPSC 80002 Allachment 2 
Case No. WU-20f7-0296 

Page 1 or 3 

1--1 op.:(\-\w es. oPr:J2.t-,.-. to--1 _5 Statement 1030 

Address nnd Uescdption of Work 
2627 Oc:ta-ware · 3/4 "Short Side Complete rtcri lacl3ment Servic~ 

28.34.DonJDhan - S/4" Lon Side Comnlete Renlaceinent se,vica 

PO/15000074747 

May2017 
Missouri American Water Company 

P.O. Box560S 
Cherry Hill, NJ 08034 

Vendor U 120765 

'n ll'l·E ca e \'lill r. om tau I vs((i)am tee 

Amount 
$ 4,440.00. 

$ 4,307.05 
1218 Nortli 26th Street- 3/4" long Side Complete Replacemont service $. 5,102.69 
914 Main - 3/tt lon2 Side Con1nlete R.en!acement Service 
ni 'No1th 4th StrCet-3/4" Lonn Side Replacement Servke 
722 Mount Mora -3/4 11 Lon" Side Co1npletc Repiace·inent SlHvice 
427 North 21st Str!?ct · .. i/4" Lone Side Comp Jute Replacement Service 

Pavlne: $1500.0Q 

Material: $3963.23 
labor: $26672.76 

www.mconunderground.com 
Thank you for your business/ 

. -.. 

Schedule JAM-r2 
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$ 3,618.00 

$ 2,650.00 

$ 6,860.00 

$ 5,158.25 
. 

Subtotal 32135.99 
Ta< 0.00 
Total Due $32,135.99 

MAWC southwest operations 
Schedule JAM-r6 



Address and Description of Work 
3215 Penn-·Rcp'3te5/8,.Settct, RepJa(e 21''MeterTilt>, rlneandlid 

MoPSC S0002 Allacllment 2 
Cose No. WU·2017·0296 

Page 2 of3 

Statement 1024 

POii 5000074747 

Aprll 2017 
Miss.curl American Water Company 

P.O. Box 5605 
Cherry HIii, NJ 08034 

Vendor ff 120765 
tamnw P.leaves(o)amwatN m ...,i;g 

Amount 
$ 1,950.00 

1002 North 4th Street• Replace 5/8" Setter, Replace Merer tile, ring and lid $ 1,950.00 
2722 South 19th Street• Complete Renlacemont Service 
2226 Seneca- com1,lete Renlac:cment Service 

. 

Material: $1429.79 
labor: $11186,38 
Paving: $500.00 .. 

VN/\'l.mconuoderground.com 
Thank you far yo11r business/ 

Schedule JAM•r2 
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$ ,J,259.99 
. $ 4,956.18 

. 

. 

Subtotal 13116,17 

Tax 0.00 
Total Due $13,116.17 

MAWC southwest operations 
Schedule JAM·r6 



Address 

2627 Delaware Street 

2834 Doniphan Street 

1218 North 26th Street 

914 Malo Street 

722 Mount Mora 

427 North nst Street 

2722 South 19th Street 

n26 Seneca Street 

Total Cost 

$ 4,1140.00. 

$ 4,307.05 

$ 5,102.69 

$ 3,618.00 

$ 6,860.00 

$ 5,158.25 

$ 4,259.99 

$ 4,956,13 

Schedule JAM-r2 
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I 

MoPSC S0002_Allachment 2 
Case No. WU-2017-0296 

P8ge31lf3 

Contract Side Customer Side 

.$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

1,900.00 .$ 2,540.00 

2,450.00 $ 1,857.05 
. 

2,450.00 $ 2,652.69 

2,450.00 $ 1,168.00 · 

2,450.00 $ 4,410.00 

2,450.00 $ 2,708.25 

2,100.00 $ 2,159.99 

2,100.00 $ 2,856.18 

MAWC southwest operations 
Schedule JAM-r6 



* AMEfUCAN WAT 
PURCHASE ORDER 

BILL TO: 
Missouri American Water 
P.O. Box 5605 
Cherry HIii, NJ 08034 
866.777.8426 (opt 3,2,1) 

VENDOR#: 101085 
STOCKMAN CONSTRUCTION CORP 
2021 ldlawood Rd 
Jeff01son City, MO 65109-2163 

TERMS: Terms or payment: Net 45 Days 

REQUESTOR: 

SHIP-TO: 

MoPSC S0002 Allachment 3 
Case No. WU-2017-0296 

Page 1 of 3 

P.O. Number: 
Date: 

Jacobi Robin 

Pa ·1of3 

5000077193 
05/31/2017 

573-473-7840 
Robfn.Jacobl@amwaler.com 

JeffatSon City Dist 
221 Btooks St 
Jeffe1Son City, MO 65109-1310 

Item Part No. Oe5crlpl!on Vendor Mat. No. Quanfi"ly Unit Unit Price ftom Total 

00010 526 E Capitol Ave 1 1AU $2,545.10 $2,545.10 

DELIVERY QUANTITY: 1 Actlv.unlt REQUESTED DELIVERY DATE· 5/3112017 
-----------~------------'-T,,_ot._,.a.,_I ,,n.,.et .. v._,.a"'h,.,,e,,e,cxe,c,,lu._,.d"'-'ln9 tax USD __ $ 2,545.10 

!!'ECV.L 1»$JR\JC J}()S.S: 
,. CO HT A.Cf THE ,umucAH WAfi..R REQVESJOR II" DfUV-~Y ff>i.l NOt BE COJl-1 l£TEO aY l't!f: ll~OOfSTEO tlEUVfRY OA lf 
2 . .lHORDEft ACIOll7M.WGVIUITI$ TO ee &£Hf TO llt! REQVtSTOR U~J(OA80VE 
3. INVO:Cl!.{S) kU!IT !HOW f' .0, f,.\l!UlfRJ APlO II E SlJ8MITTEO 1H AtCOROAN.:E Vs\lll m, VU.'00~ S AQRl&UEttf 
,{, SHO'll P.O. t,V)l&R AHO All'l JCABI.I! ITTJ.l NUMB EA{SJ QH PACJU.GES, !HVO"ICO, PACi(IXG LISTS, !111.U 01' LAO'liO AW OROEA ACICJIO'ftl£0<lEMEHTS 

nus PURr;IJASI! 1$ AUtllORmO W&JcGr TO rne mruSAl/0 C¢ffOtOONSOF OORAOR.Ee>mlT,(AGREf:\'.E>U 11,u111ER) MOJ..'N APPllCA.BlE $TA.TE¥1!Ht(S)0,~ 

Schedule JAM-r2 
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BfUTo 

M&M Trenching & Ex,'avating 

P.O. Box 156 
M065265 

M.i$Souri Americ.m Wake 
506 S. \Ve51cm 
Mexico, MO 65265 

Descflpt!on 

Rephce, lead s-crvice line 

Rep!~ tong 3/4" secvice lint 
Reph,:~ Slngle3/4" metcrstning 

Hrs. Backhoo 
Hn. Secvice Truck 
Gencr<1tor w/ Tools 8ndlor Lights 
Hrs. Ltlior 
Su~rriSOl' 
Horfavntal Boring 

Pt. of)/4" copper pipe 
Ft oflr.J.c:er wit¢ 
3/4 Corp nut W/ gasket 
3/4'1 Stiffue.r-

Retum to ltv¢1, seed, & $l!aw 
Labor Rare 
Parts Rile 

JobAddrsss 

.t22 \I/Vine 
Mexico, MO 

Data Compfeted 

llt6fl017 

Qty 

6 
6 
6 

12 
6 

50 

4 
50 
I 
3 

Rate 

MoPSC S0002_Allachmcnt 3 
Case No. \M.1-2017-0296 

Page 2 of 3 

Invoice 
lmoice # 

j/l(J/).017 960$ 

Jodi.Johnson@runwater.com 

66,50 
25,00 
ll.00 
35,00 
40,00 
5.00 

7.90 
0.25 

10.$5 
2.50 

85.00 

Leak Report No. 

8684 /'ot 3l 

Standard Pricing Amoonl 

1084.00 
561:,00 

,'::x.>:-,JKcCD'-'-5111/ 
I tx»% <o <l). 

0.00 
0.00 

411,00 
150.00 
210.00 
420.00 
24-0.00 
250,00 

1,681.00 

0,00 I M.00 'Z.U 
0.00 6~.:, -10 

SalesTa.'i: S.60¾ 

31.60T 
12a50T 
105ST 
1.30T 

6'2.15 
85.00 
0,00 
0.00 
5.34 

1/-!Sb ·.'Rn-lob-ii. 17-P-O'J--:>/ 
°7/c...' 1,,~/'5'.)"XC> 

Schedule JAM-r2 
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' i 
' ·1 ·, 

"i 

BUfTo 

M&M Trenching & Excavating 

P.O. Box 156 
M065265 

Missouri American Wat:ir 
.506 S. Wt!lem 
Me.'l.ico, MO 6j265 

OescrlpUon 

R,;:-p[ace kad smicc 

RcplBce Short 3M" Suvico 
Replace Singte :w• mrte.r setting 
His. S..:<Ykc True 1: 
Hrs, oaekhoe 
Ocnera1or w/TQol! Mdfor Light:{ 
Hrs. Labor 
Supervisor 

fl. of3/4 .. wp~r pip~ 

Return to lewd, seed, &. 5traw 

Labor Rate 
Pa~ Rate 

Jot, Address 

IOOZEmruons 
Mexko,MO 

Dale Compla!ed 

J/16f2017 

Qty Rate 

I 
I 
4 
4 
4 
8 
4 

MoPSC S0002_Attachmenl 3 
Case No. WU-2017-0296 

Page3 or3 

Date 

JtiO.t.1017 

Invoice 
Jnvo(ce# 

9605 

Jodi.Johnson@amwater.com 

Leak Report No. 

Standard Pricing Amount 

m.oo 
562.00 

25.00 
68.50 
35.00 
35.00 
40.00 

1.'XJ '0=. li-$co.io1 ,>'!,/ 
I a='{'<> j j' c_,). 

85.00 
0.00 1039.CO • .lo 
0.00 7.90 ~\!:) 

0.00 
0.00 

100.00 
274.00 
M0.00 
280.00 
160.00 
951.00 

Sales Tax S.60¾ 

1.90T 
7.90 

85.00 
0.00 
0.00 
0.68 

'NfBS '. Tiil- lobl'L n- t'-CCO I 
Gj'L:.~l~ 

Schedule JAM•r2 
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l:t,c. it .ki:c-11?. 'D) 
I c:DO'l~ ~ '.P.,o 

Total Si,047.58 

MAWC southwest operations 
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BILL TO: 

MoPSC S0002 Attachment 4 
Case No. WU-2017-0296 

Page 1 or7 

O.J.i AiiGHi.iN 
.s.~1nrG 
PLUMBING COMPANY 

,;:',T', L--oViS 

0P0~ic0 S' 
_g,,e,-

308 Saini Loui$ Avenue 
VALLEY PARK, MISSOURI 63088 

636-225•0802 314-381-7327 

Missouri American Water Co 
PO Box 5605 
a1cny HIii, NJ oa034 

JOO: 

lNVOICetlO. 3172181 

MAWC · Wallnca Terrace 
PO#: 5000073404 
C!.yton, MO 63105 

fl.A~PlU<tiN3SEJP.c€•SNCllfSS1•10'AflS•IR\OOal\'G•RE800ilW-•OO.'ll,\ffi'.1,!L•CES.ON!lUill:ill 
-· - .,,.,,,_.... -

MAWC 173023 

444carswokf 

To rurmsn 1abor and matertal to repla,:e lead water service to house, 

1 
2 
1 
1 
1 

2 

3 

2 
1 

15 

1 
1 
1 

2 
1 
1 
1 
1 

1" Flared Angle Stop 
1" CQPper M • FIP Adapter 
1" Copper Reductng Tee 
1/2" Boller Drain/ Hose Bibb 
!" Watts Pressure Reducing 
Valve/ AUB • lf 
l' Copper Fittings 
(90-45-0>uplings) 
1" copper Fltlln9s 
(St. SO· st. 45) 
Universal Slider Brackets 
1" C.Opper Reducer/ Bushing 
1· l/2" Copper Fittings 
(St. 90 • St. 45) 
1/2" Brass cap 
Brass Nipple 1/2X4" 
Usage Of string Solder & 
Paste 
B•Tank (Usage) 
1" Flared Tee Head 
3/4" Meter Yoke 
Abre Meter Box 
Meter Cover or Lid 

Vis!! us at our webslle 
www.oJlaughllnplumblng.com 

SEE REVERSE SIDE FOR LIEN Cl.AUS~ 

Schedule JAM-r2 
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n•I due upon rmlpt 5/25/17 1 

53,5G 53.56 
13,95 27.90 
20.47 20.47 
11.11 11.11 

181.95 181.95 

4.93 9.86 

17.08 51.24 
7.40 14.80 
6.67 6.67 

26,33 394,95 
3,14 3.14 

16.58 16.58 

5.51 5.51 
5.51 11.02 

89.58 89,58 
114,81 114.81 
96.25 96.25 
50.46 50.46 

' 
. . AAc6 A!/:OVlfT ,:_ ,_,. 

-~ .... 
'··· 

. -,·'·'J.-----

MAWC southwest operations 
Schedule JAM-r6 



Bfl.l TO: 

MAWC 

O.J.i AUGHLIN 
SM(ll!I Pd 
PLUMBING COMPANY -.va.-
306 Saint Louis Avenue 

VALLEY PAR!<, MISSOURI 63088 

636•225·0992 314·981-7327 

Missouri American Water Co 
PO 8ox5605 
Cherry Hill, NJ 08034 

JOB: 

MoPSC s0002_Allachmenl 4 
Case No. WU-2017-0296 

Page 2 of 7 

If/VOICE NO, 3172181 

MAVIC • Walioca Terrace 
PO#: 5000073404 
Clayton, MO 63105 

MAWC 173023 net due upon receipt · 5/25/17 2 

1 
1 

220 
1 

1 
1 
1 
1 
1 
1 

200 
12 

3.5 
6 

0.5 

8 
0.5 

St. Louis county Stop-Box 
1" Flared Angle Stop 
1" Type K Soft Copper 
Usage of Quid< Plug 

Pamft 
Trench Safety and Protectlon 
Compactor Usage 
Concrete Saw Per Day 
Sl<k!steer Per Day 
MlnH:xcavator Per Day 
Bore @ $2S,OO Per foot 
Plumber At $118.00 Per Hour 
Plumber OT At $H0,00 Per Hour 
Laborer 1vitl> Service Truck @ 
$69.00 Per Hour 
Laborer v~th Service Truck OT 
@ $108.00 Per Hour 
Operator At $83,00 Per Hour 
Operator OT At $17.0.00 Per 
Hour 

32.87 32.87 
53.56 53.56 
4.35 957,00 

16.90 16,9() 

T oral Material and Other 2,220.19 

60.00 60,00* 
75.00 75,00' 
4S.00 45.00* 

350,00 350.00* 
350,00 350,00* 
3S0.00 350,00' 
25.00 5,000,00' 

118,00 1,416,00* 
140.00 490,00• 

89,00 534.oo• 

108,00 54.00* 
83,00 664,00' 

120.00 so.oo• 

Total labor 9,448.00 

• means it.n, Is non-taxable 

Vlsll us at our website 
www.oJlaughlinplumblng.com 

SEE REVERSE SIDE FOR LIEN CLAUS 

Schedule JAM•r2 
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SALE MIO\l!jY . 
11,668.19 

06 

$11,848.25 

·ons 
Schedule JAM-r6 



OILLTO: 

o.J,iAUGHi.iN 
$'ri'!E6H I; 
PLUMBING COMPANY 

-Ql(<l,--

306 Saint Louis Avenue 
VALLEY PARK, MISSOURI 63088 

314-961-7327 

Missouri Amerkan Water Co 
PO llOx 5605 
Cherry Hill, NJ 08034 

452 Carswold 

JOB: 

o un 1s, labor and material to replace lead water service to house. 

2 
2 
:I. 
I 

3 

1 

1 
10 
1 
1 

2 
1 
1 
1 
1 
1 

100 
1 

l" Flared Angle Stop 
l' Copper M • flP Adapter 
1' Copper Reducing Tee 
1 • Walls Pressure Reducing 
Valva / AUB • LF 
l" Copper Fittings 
(9(>-45-Coupllngs) 
l" Copper fittings 
(St, 90 • St 45) 
1/2" Boller Drain/ Hose Olbb 
1' Type M Hard Copper 
3/4' Plug (Square Head)/ cap 
usage Of String Solder & 
Paste 
B·Tank (Usage) 
1' Flared Tee Head 
3/4' Meter Yoke 
Fibre Meter Box 
Meter Cover or Lid 
St. Louis County Stop-Box 
1" Type K Soft Copper 
Usage of Quick Plug 

Visit us at our websile 
www.ojlaughllnplumblng.com 

MoPSC S0002 Allaclt10ent 4 
Case No. WU-2017-0296 

Page 3 of7 

IINOICE NO. 3172180 

MAVIC • Walinca Terrace 
POii: 5000073404 
Oayton, MO 63105 

53.56 
13.95 
20.47 

181.95 

4.93 

17.08 
11.11 
4.42 
3.21 

5,51 
5.51 

89.58 
114.81 
96.25 
5G.>16 
32.87 
4.35 

16,90 

107.12 
27.90 
40.94 

181.95 

14,79 

17,08 
11,11 
44,20 

3.21 

5.51 
11.02 
89,58 

114,81 
96.25 
50.46 
32,87 

435.00 
16,90 

SEE REVERSE SIDE FOR LIEN CLAUSE 

Schedule JAM-r2 
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BILL TO: 

MAWC 

2;,~-U\UGHi.iJ:i 
PLUMBING COMPANY 

--.V11e,-
306 Saini Louis Avenue 

VALLEY PARI<, MISSOURI 63088 

636-225-0992 314-961-7327 

Missouri American Water Co 
PO Box5605 
Cheny HIii, NJ 08034 

JOB: 

MAWC 173023 

1 Permit 
1 Concrete Saw Per Half Day 
1 Trench Safely and Protection 
1 Compactor Usage 
1 Skldsteer Per Day 
1 Mini-Excavator Per Day 

75 Bore@ $25,00 Per Foot 
ll.5 Plumber At $118,0D Per Hour 
3.5 Plumber OT At $140.00 Per Hour 

6 laborer wllh See.,Jce Truck @ 
$69,00 Per Hour 

0.5 Laborer with See.,lce Truck OT 
@ $108,00 Per Hour 

8 Operator At $83.00 Per Hour 
0.5 Operator OT At $120.00 Per 

Hour 

• means aem Is non-taxable 

Visll us al our website 
wvm.oJlaughllnplumblng.com 

MoPSC S0002_Allachment 4 
Case No. WU-2017-0296 

Page4 or7 

INVOICE NO. 3172180 

MAWC • waunca Terrace 
PO#: 5000073404 
Clayton, MO 63105 

net due upon reoopt 5/25/17 . 

Total Material and other 

60,00 
175.00 
75,00 
45.00 

350.00 
350.00 

25.00 
118,00 
140.00 

69,00 

108.00 
83.00 

120,00 

Total Labor 

. §AI.E!'J,l9\Rlf, · 

2 

1,300.70 

60,00* 
11s.oo• 
75.00* 
45.00* 

3So.oo~ 
350.00• 

1,875.00"' 
1,357.00* 

490.00• 

534.00 

54.0D* 
664.00• 

60.00' 

6,089.00 

7,389.70 

0 )t/iii 148.79 
~ ·z-ulk;;;?~\::-\f'.!'.'.'!-'~,i':';t::;;;~t-~-~:..'..'.'.-:.:..__ 

-'------
$7,538.49 

SEE REVERSE SIDE FOR LIEN CLAUSE 
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B!LL TO: 

MAWC 

o.J,iAUGtii.iN 
,fi<:em, Ii 
PLUMBING COMPANY 

--Une.-
306 Saini Louis Avenue 

VALLEY PARK, MISSOURI 63088 

636•225·0992 314•961-7327 

Missouri American Water co 
PO Box5605 
Cheny HIii, NJ 08034 

JOB: 

MAWC 173023 

456 Carswold 

To urn labor and material to replace lead water seNlce to house. 

1 1' Flared Tee Head 
1 3/4" Meter Yoke 
1 Fibre Meter llox 
1 Meter Cover or lid 
1 st. Louis County St\lp·Box 
1 1" Flared Angle Stop 
6 l"TypcKSoftCopper 

1 Permit 
2 Plumber At $118.00 Per Hour 
2 Laborer 1'11U1 Set'llce Truck @ 

$89.00 Per Hour 

* means Item Is non-taxable 

Visit us at our webslle 
www.o)laughllnplumblng.com 

Morse sooo2_Al!achmen1 4 
Case No. WU-2017-0296 

Page 5 of 1 

INVOIC£~'0. 3172179 

MAWC • Wallnca Terrace 
PO#: 5000073404 
Gayton, MO 63105 

net due upon re<eipt 5/25/17 

89,58 
114.81 
96,25 
50.46 
32,87 
53.56 
4.35 

Total Material and Other 

60,00 . 
118.00 

89,00 

Total Labor 

1 

89,58 
114,81 
96.25 
50,16 
32,87 
53.56 
26.10 

463,63 

60.00' 
236.oo• 

11s.oo• 

474,00 

937.63 

37,60 

$975.23 

SEE REVERSE SIDE FOR LIEN CLAUSE 

Schedule JAM-r2 
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BIUTO: 

O,J,iJ.UJGHi.iN 
t!ife,Uf In 
i'LUMBING COMJ>ANY 

~,f(,4,-· ---

306 Saint Louis llvenuo 
VALLEY PARI<, MISSOURI 63088 

636·225,0992 314-961-7327 

Missouri American Water Co 
PO Sox 5605 
Cherry Hill, NJ 08034 

Joa, 

MoPSC s00-02_A11achmen1 4 
Case No. WU-2017-0296 

Page 6 of 7 

l>NOJCENO. 3172182 

MAWC - Wallnca Terrace 
pO#: 50000734-04 
O.yton, MO 63105 

MAWC _ ____ MAw_c _ _ 173023 netdueupc,1 receipt 5/2_5/17 1 

648 Walinca 
o furnish labor 

2 
1 
2 
2 
1 
3 

1 

20 
2 
1 

1 
1 
1 
1 
1 

100 
1 

l 

material to replace lead water seivke to house. 

1'' Flared Angle Stop 
l" Copper M • F!P Adapter 
1" Copper Reducer/ Bushing 
1/2" copper M • FIP Adapter 
1 • Copper Reducing Tee 
1" Copper Fittings 
(90-45-CoUpilngs) 
1' Copper Fittings 
(St. 90 • St, 45) 
1"Type M Hard Copper 
B-Tank (Usage) 
Usage Of Strlng Solder & 
Paste 
1" Rared Tee Head 
3/4" Meter Yoke 
Fibre Meter Box 
Meter cover or Ud 
St, Louis county Stop-Box 
1" Type K Soft copper 
Usage of Quick Plug 

Pe1mlt 

Visit us at our websila 
www.ojlaughllnplumbing.com 

SEE REVERSE SIDE FOR LIEN CLAUSE 

Schedule JAM-r2 
Page 169 of 276 

53.56 107.12 
13.95 13,95 
6.67 13,34 
3.35 6.70 

20.47 20A7 

4.93 H.79 

17.08 17,08 
4.42 86,qO 
5.51 11.02 

5.51 5.51 
89.58 89.58 

114.81 114.81 
96.25 96.25 
50.46 50.46 
32.87 32.87 
4,35 435.00 

16.90 16.90 

Total Material and Othar 1,134.25 

60.00 60,00' 

MAWC southwest operations 
Schedule JAM-r6 



BILL TO; 

MAWC 

2:.~-LAiJGHLi'lf 
PLUMBING COMPANY 

--.Yue.-
306 Saint Louis Avonuo 

VALLEY PARK, MISSOURI 03088 

636·225-0992 314-961-7327 

Mlssoun Amertcan Water Co 
PO llox 5605 
Ql{!rry Hill, NJ 08031 

JOB: 

MoPSC S0002_Attachmenl 4 
Case No. WU-2017-0296 

· Page7of7 

II/VOICE NO. 3172182 

MAWC - Wallnca Terrace 
PO#: 5000073104 
Oayton, MO 63105 

MAWC 173023 netdueuponre«lpt 5/25/17 2 

1 
1 
1 

1.5 
1 

75 
11.5 

13 
8 

8 
3 

Trench Safety and Prote<lion 
Compactor usage 
Concrete Saw Per Half Day 
Mini-Excavator Per Day 
Skidsteer Per Day 
Bore @ $25,00 Per Foot 
Plumber At $118.00 Per Hour 
Plumber OT At $140.00 Per Hour 
Laborer with Service Truck @ 
$89.00 Per Hour 
Operator At $83,00 Per Hour 
Operator oi: At $120,00 Per 
Hour 

75.00 75.00' 
45.00 45.00' 

175.00 175,00' 
350.00 525,00* 
350.00 350.00* 
25,00 1,875.00* 

118.00 1,357.00¼ 
140,00 1,820.00* 

89.00 712.00• 
83,00 664.oo• 

120.00 360.00"' 

Total Labor 8,018.00 

• means Item Is non-rasable 

Visit us at our website 
www.ojlaugl11inplumblng.com 

$EE REVERSE SIDE FOR llEN CLAUSE 

Schedule JAM-r2 
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9,152.25 

91.99 

$9,244.24 

MAWC southwest operations 
Schedule JAM-r6 



Dill TO; 

· O.J;iAliGHi.iN 
J;:lfreUll• liJ 
PLUMBING .. COMPANY 

_:.....;....',ti,~~ 
306 Saini ~oul~ Avenue 

VALLEY PARK, MISSOURI 63088 

636·225·0092 314-901·7327 

Missouri Amertam Water CO 
PO Box 5605 
Cherey Hill, NJ 08034 

MoPSC S0002_AllachmenJ 5 
Case No, WU-2017-0296 

Page 1 or 42 

5T, Wui,5 n 

u f' G A/4 Tt.<J,.JS ~ !171~(0}, (Q)(Sl 

MAWC - Edgewood Dr. 
PO#: 5000073398 
Clayton, MO 63105 

otr.li<,~~R · :,. PUR~!¥W!1!1QliJ~i/;fJ . ''$E/iYi\i~'n;ci1?''i\'H<!. :.,'_i:N1WO,::.,:',: ,:.,f's•ii,,.\-i:_ni.W'' iim,'<i,\;il<Ml't .' ,:,/e;.a_,. 
MAWC MAWC 173024 netdueupoorea,ipt 5/31/17 I 

~ 
To furnish labor and material to replace lead water service to house, 

1 
1 
1 
1 
1 
1 

100 
1 
1 
1 
1 

1 
10 
1 

1 
1 
1 
1 

l" Flared Tee Head 
3/4" Meter Yoke 
Fibre Meter Box 
Meter cover or Lid 
st. Lou~ County Stop•Bo• 
1" Flared Angle Stop 
l" Type K Soft Copper 
Usage of Quick Plug 
l" Flared Angle stop 
1" Copper M • FIP Adapter 
1" Copper Fittings 
(90-45·Coupllngs) 
1" Copper Reducing Tee 
1" Type M Hard Copper 
Usage Of String Solder & 
Paste 
B·Tank (Usage) 
3/4" C X C Copper Cop 
1/2" Brass c:ap 
Brass NiP!'le l/'2x4" 

Visit us at our website 
www.oJtaughlinplumblng.com 

SEE REVERSE SIDE FOR LIEN Cl.AVIE 

Schedule JAM-r2 
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89,58 89.58 
114.81 114,81 
%,25 96,25 
50.46 50.46 
32,87 32,87 
53.S6 53,56 
4,35 435,00 

16.90 16,90 
53,56 53,56 
13,95 13.95 

4.93 4,93 
20.47 20,47 
4.42 44,20 

5.51 5.51 
5.51 5,51 
2.18 2.18 
3.14 3.14 

16.58 16.58 

Total Materlal and ou,er 1,059.46 

' _· ··• $Alf; .WO\Jl!i 
-. ..... , .. -. _, 

MAWC southwest operations 
Schedule JAM-r6 



Bill TO! 

MAWC 

2:Jl.,LAUGHi.i¥ 
PLUMBING COMPANY --.sw~--
306 Saini Louis Avenue 

VALL!.,Y PARK, MISSOURI 63088 

836-226•0992 314-961-7327 

1 
l 
1 
1 
1 

80 
1 
1 
1 

15 
3 
9 

1 

3 
1 

Missouri Amerlran Water Co 
PO 8oX5605 
Cheny Hill, NJ 00034 

MAWC 173024 

Permit 
Trench Safety and Protection 
Compactor Usage 
1 Hour Concrete Saw Usage 
Dump fee 
Bore @ $25.00 Per Foot 
Skldsteer Per Day 
Mini-Excavator Per Day 
Dump Truck Per Day 
Plumber At $118,00 Per Hour 
Plumber OT At $140.00 Per Hour 
Laborer with Service Truck @ 
$89.00 Per Hour 
Laborer with Service Truck OT 
@ $108.00 Per Hour 
Operator At $83.00 Per Hour 
Operator OT At $120.00 Per 
Hour 

• means Item Is non-taxable 

Visit us al our website 
www.ojlaughlinplumblng.com 

MoPSC S0002_Atlachmenl 5 
Case No. WU-2017-0296 

Page 2 or 42 

/NVOICEl/0, 3172230 

MAWC. Edgewood Dr, 
PO#: 5000073398 
Clayton, MO 63!05 

nct due upon rea,pt 5/31/17 

60,00 
75,00 
45.00 
45.00 
70.00 
25.00 

3S0.00 
350.00 
3S0.00 
118.00 
140.00 

89.00 

108.00 
83.00 

120.00 

Total Labor 

2 

60.00• 
75.00* 
45.00* 
45.oo• 
70,00* 

2,000.00* 
350,00* 
350.00* 
350,00• 

1,110.00• 
420.00* 

801.00• 

108.00* 
249.00* 

120.00• 

6,813.00 

7,872.46 

85.92 

$7,958.38 

SEE REVERSE SIDE FOR LIEN GLAU$ 

Schedule JAM-r2 

Page 172 of 276 

MAWC southwest operations 
Schedule JAM-r6 



BILL TO: 

MAWC 

o.J,i . UGHUN 
s.,~r..1, Jf¼.;;.;.,.;...,;~;; 
PLUMBING COMPANY 

--Q,,e,,-
306 Saini Louis Avenue 

VALLEY PARK, MISSOURI 63080 

636-226-0992 314·961-7327 

Missouri American Water Co 
PO Box 5605 
Chetiy Hill, NJ 08034 

MAWC 173024 

~ erial to replace lead water service to house. 

1 
1 
1 
1 
1 
1 

50 
1 
1 
2 

10 
1 
1 

1 
1 

1 
.1 
1 

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' 1'/J)e K Soft copper 
1• flared Angle StJ>p 
l" Copper M • flp Adapter 
l • Copper Fmlngs 
(90-45-Coupllngs) 
l" Type M Hard Copper 
1/2" Plug (Square Head) 
Usage Of String Solder & 
Paste 
B•Tank (Usage) 
Usage of Quick Plug 

Permit 
Trench safety and Prow:tlon 
Compactor Usage 

Visit us at our website 
1'1\w1.0Jlaughlinplumblng.com 

MoPSC $0002_Allacilmenl 5 
Case No. VJU-2017-02-96 

Page 3 of 42 

IIIVOICENO, 3172231 

MAINC • Edgewood Dr, 
POU: 5000073398 
dayton, MO 63195 

n,t due upon re<:efpt 5/31/17 

89.58 
114,81 
96.25 
50.46 
32,87 
53.56 
4.35 

53.56 
J).95 

4.93 
4.42 
9.80 

5.51 
5.51 

16.90 

Total Material and Other 

60.00 
75.00 
45.00 

89.58 
114.81 
96.25 
50.46 
32.87 
53.56 

217.50 
53.56 
13.95 

9.86 
44,20 
9.80 

5.51 
5.51 

16.90 

814.32 

60.00' 
75.00' 
45.00* 

SEE REI/ERSE SIOE FOR LleN CLAUSE 

Schedule JAM·r2 
Page 173 of 276 

MAWC southwest operations 
Schedule JAM-r6 



O.J,i AiiGHLiN 
s...remt ~ 
PLUMBING COMPANY -.v,,~-
306 Saini Louis Avenue 

VALLEY PARK, MISSOURI 63068 

636•225-0992 314-961-7327 

DILL TO; 

CUST~Mli~ .,. 

Missouri American Water Co 
PO Box5605 
Cher,y Hill, NJ 08034 

JOB; 

MoPSC S0002_Allachmf:ol 5 
Case No. WU-2017-0296 

Page 4 of 42 

IINOICENO. 3172231 

MAWC • Edgewood Or. 
PO/t: 5000073398 
Clayton, MO 63105 

MAWC MAWC 173024 net dueupoo reo,lpt; 5/31/17 2 

1 
30 
8 
1 

12 
2 
6 

3 
0.5 

* means Item Is non-taxable 

l Hour Concrete Saw Usage 
Bore@ $15,00 Per foot 
Skklsteer Per Day 
Mlni·Excavator Per Day 
Plumber Al $118.00 Per Hour 
Plumber OT At $140,00 Per Hour 
Laborer with Service Truck @ 
$89,00 Per Hour 
Operator At $83,00 Per Hour 
Operator OT At $120.00 Per 
Haur 

Vlsll us ol our wabstte 
www.oJlaughllnplumbing.com 

Schedule JAM•r2 
Page 174 of 276 

45,00 45.00* 
25.00 750.00• 

350.00 2,800.00"' 
350,00 350.00* 
118.00 1,416.00' 
140.00 280,00* 

89.00 534,00* 
83,00 249.00* 

120.00 6(J.00* 

Total Labor 6,664.00 

7,478.32 

66.04 

$7,544.36 

ns 
Schedule JAM-r6 



BILL tO: 

1),;,~•iJ\UGHLiN 
PLUMBING COMPANY -~d,--
308 Saini Louis Avenue 

VALLEY PARK, MISSOURI 63088 

636-225-0992 314-861-7327 

MISS-Our! American Waler Co 
PO Box S605 
Cherry HJII, NJ 08034 

JOB; 

MoPSC S0002_A!lachmenl 5 
Case No. WU-2017,0296 

Page 5 of 42 

INVOICE ~'O. 3172232 

MAWC - Edgewood Dr, 
PO#: 5000073398 
Clayton, MO 63105 

cusw,.tE[t• <~~4ttfS~·_qf\~Jn-f:p;_::' :-. ··-~1.:};_:·=St~\ti:tt(if#~~~:>-::- _/~ '.-:~li~}:#~t/~_/l) :i'·/?~'-/\t.e4~-'(;'/~.~-L' .. '.:;J.11\'6;<}~':DA'!'~ ,: 
1':·/r~_t __ 

MAWC MAWC 173024 net due upon receipt 5/31/17 1 

318 Edgewood 

-- <-•-•-L • 

1 
1 
l 
1 
1 
1 

100 
l 
I 
1 
l 

1 

1 
2 
1 
1 

1 

arnrial to replace lead water servl<;e to house, 

I" 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" Copper M - FIP Adapter 
1' copper Fittings 
(90-45•CQupllngs) 
1" Copper fittings 
(St. 90 - St. 45) 
1• Copper Reducer/ Bushing 
l" Type M Hard copper 
l/2' Plug (Square Head) 
Usage Of String Solder & 
Paste 
8-Tank (Usage) 

Visit us at our website 
vAW1.o)laughlinplumblng.com 

SEE REVERSE SIDE FOR LIEN Cµ\USE 

Schedule JAM-r2 
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89.58 
114.81 
96.25 
50.~6 
32,87 
53.56 
4.35 

16.90 
53.56 
13.95 

4.93 

17.08 
6.67 
M2 
9.80 

5.51 
5.51 

Total Material Md other 

·. 

', 

,· 
··,,·· 

·,_ •.•.': .. ' ···. .,.. 

89.58 
114,81 
96.25 
50.46 
32,87 
53,56 

435,00 
16.90 
53.56 
13.95 

4.93 

17.08 
6.67 
a.a4 
9.80 

5,51 
5.51 

1,015,28 

' -·. ;,,-;;:; :\, 
V - < • ,!-~----

MAWC southwest operations 
Schedule JAM-r6 



Bill TO: 

o.J,i AUGHLiN 
M"t\!011 l;j 
PLUMBING COMPANY 

-Q,u.-
306 Saini Louis Avenue 

VALLEY PAR!<, MISSOURI 63008 

636•225-0992 314•881-7327 

Missouri American Water Co 
PO Box 5605 
Cherry Hill, NJ 08034 

JOB: 

MoPSC S0002_Attachmenl 5 
Case No. 'NU·2017•0296 

Page oor 42 

IINOIOE NO. Jl72232 

MAWC • Edgewood Dr. 
PO#: 5000073398 
Oayton, MO 63105 

cUSro}{Ef.lt)· ::~'.fy'~OK~~EQMfA:fi~}.: -· -~ .·, '.~/~ffl'ficw:'f'.;CH<~~]k,ff'. '.:~t'f:/~~{9~\t("~~:- .. ··!; ,:.'·,.,,-_;~~t'4 ', ;\: .. ;~,. -'.~{ii~Qeti/Je· . -~AGU ·_: 

MAWC MAWC 173024 net due upon receipt 5/31/17 2 

1 
1 
1 
1 

80 
1 
1 

15 
3 
9 

1 

3 
0.5 

• means item Is non-taxable 

Permit 
Trench Safety and Prottxtlon 
Compactor Usage 
1 Hour Concrete Saw Usage 
Bore @ $25.00 Per foot 
Skldsteer Per Day 
Mini-Excavator Per Day 
Plumber At $110,00 Per Hour 
Plumber OT At $140.00 Per Hour 
Laborer wlU1 Se!Vlal Truck@ 
$89,00 Per How 
Laborer wltt1 Seivlce Truck OT 
@ $108.00 Per Hour 
Operator At $83.00 Per Hour 
Operator OT At $120,00 Per 
Hour 

Vl$1l us al our wabslle 
www.oJlaughlinplumblng.com 

SEE REVERSE SIDE FOR LIEN CLAUS 

Schedule JAM-r2 
Page 176 of 276 

60.00 
75.00 

. 45.00 
45,00 
25.00 

350.00 
350,00 
118,00 
140.00 

89.00 

108,00 
83,00 

120.00 

Total Labor 

~.ui'!ax 

60.00' 
75.oo• 
45.0(Y' 
45,00' 

2,000.00'· 
350.00" 
350.00* 

1,770.00' 
420.00* 

801.00" 

108,00' 
249.00' 

60.00• 

6,333.00 

7,348.28 

82.34 

. - .. •' __ ,_ , . 
. ·.·;··'.,,· . .',J/;...;,,•,• ------

$7,430.62 

MA G-wuthwest operalio 
Schedule JAM-r6 



BILL TO: 

MAWC 

O,.J; AUGHi.iN ,~,m IJ J 

PLUMBING COMPANY 
--u,,~--

306 Suinl Louis Avenue 
VALLEY PAFlK, MISSOURI 63088 

636-225-0992 314-961-7327 

Missouri American Water Co 
PO Box 5605 
Cheny HIii, NJ 08034 

JOB: 

MAWC 173024 

444 Edgewood 

1 
1 
1 
1 
l 

100 
1 
1 

1 
1 
5 
1 

1 
7 

1 
1 
1 
1 

· I to replace lead water seivlce to house. 

1• Flared Tee Head 
3/4' Meter Yoke 
Fibre Meter Box 
Meter Cover or Lid 
1" Flared Angle Stop 
1" Type K Soft Copper 
Usage of Quldc Plug 
I" Copperfittings 
(90-45-0iupllngs) 
Brass Nipple l/2x4" 
I" Copper M - F!P Adapter 
1" Type M Hard Copper 
Usage Of String Solder & 
Paste 
B-Tank (Usage) 
Rock Per Ton 

Permit 
Trench Safety and Protection 
Compactor Usage 
Dump Fee 

Vlsll us at our website 
www.oJlaughllnplumblng.com 

MoPSC S0002_Allachmenl 5 
Case No. WU-2017--0296 

Page 7 of 42 

INV0!GE~'O. 3172234 

MAWC • Edgewood Dr. 
PO#: 5000073398 
dayton, MO 63105 

net due upoo re<elpt 5/31/17 

89,58 
114.81 
96.25 
SM6 
53.55 

4.35 
16.90 

4.93 
16.58 
13.95 
4.42 

5.51 
5.51 

10.65 

Total Material and Other 

60.00 
75.00 
45.00 
70.00 

. SALE AMOUNT 

1 

89.58 
114.81 
96.25 
50.46 
53.56 

435.00 
16,90 

4.93 
16,58 
13.95 
22.10 

S,51 
5.51 

74.55 

999.69 

60.00* 
75.00* 
45.00* 
70.00' 

SEE REVERSE SIDE FOR LIEN CLAUSE 

Schedule JAM-r2 

Page 177 of 276 

MAWC southwest operations 
Schedule JAM-r6 



BILL TO: 

O.J;liAiiGHi.it.i 
$1,Wlttl ·~ 

PLUMBING COMPANY 
-idtl~--

306 Saini Louis Avenue 
VALLEY PARK, MISSOURI 63088 

638-225•0992 314-961-7327 

Missouri American Water Co 
PO Box5605 
Cherry HIii, NJ 0803•1 

JOB: 

MAWC 173024 

80 Bore @ $25.00 Per foot 
1 ~Unl·Excavator Per Day 
1 Skldsleer Per Day 
1 Dump Truck Per Day 

16 Plumber At $118,00 Per Hour 
4 Plumber OT At $140.00 Per Hour 

10 u,borer w~h Service Truck @ 

$89.00 Per Hour 
2 Laborer with Service Truck OT 

@ $108,00 Per Hour 
3 Operator At $83.00 Per Hour 

0.5 Operator OT At $120.00 Per 
Hour 

* means Item Is non-taxable 

Visit us at our websile 
YMIW.O)laughllnplumbing.com 

MoPSC S0002_Allachmenl 5 
Case No. WU-2017-0296 

Page 8 of 42 

INVOICE ~0. 3l72234 

MAWC • Edgewood Or. 
POii: 5000073398 
Clayton, MO 6315)5 

net due upon re,:elpt 5/31/17 

25.00 
350.00 
350.00 
350.00 
118.00 
1~0.00 

89.00 

108.00 
83.00 

120.00 

Total Labor 

2 

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 

8,162.69 

81.07 

$8,243.76 

SEE REVERSE SIDE FOR LIEN CLAUSE 

Schedule JAM-r2 
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MAWC southwest operations 
Schedule JAM,r6 



BILL 10: 

MAWC 

o.J,LAUGHLiN 
~\'Mint J 
PLUMBING COMPANY 

-.S'11e.-
306 Saini Louis Avenue 

VALLEY PARK, MISSOURI 63088 

636•225-0992 314-961-7327 

Missouri American Water Co 
PO Box5605 
a,erry HIii, NJ 08034 

JOB! 

MoPSC S00-02_Atlachnient 5 
Case No. WU-2017-0296 

Page 9 of 42 

IN\\'.liCENO. 3172236 

MAWC. Edgewood Dr, 
PO#: 5000073398 
aayton, MO 63105 

~ ~ ~"'1.E!E Flt.,..,m~-S\\1(.1; 1re1 ~ neiwns -'OOl.oom,-a ~RE&W/IW.--ta.t.Eocw.~ oi;s,:i1-11u.ri JI 
= 

MAWC 173024 

400 o"dgewood 

To furnish labor and mater/a o replace lead water seivlce to house, 

l 
1 
1 
l 
1 
I 

100 
I 
I 
l 
l 
1 
2 

I 

1 
2 
4 

15 
I 

1 

1" Flared Tee Head 
3/4" Merer Yoke 
Flbre Meter Box 
Meter cover or Lid 
St. Louis county Stop•Box 
1" Flared Angle Stop 
1" Type K Soft copper 
Usage of Quick Plug 
I" Flared Angle Stop 
1" CopperM • FIP Adapter 
1" COpper Reducing Tee 
1/2" Boller Drain / How Bibb 
I" Copper Fittings 
(90-15-Coupllngs) 
1 • Copper Flttlngs 
(St. 90 • St, 45) 
1 • Copper Reducer / Bushing 
1• Mkkey Hanger 
Drywall &:rew 
1• Type M Hard Copper 
Usage Of String Solder & 
Paste 
B•Tank (Usage) 

Visit us at our website 
www.oJlaughlloplumblng.com 

SEE REVERSE SIDE FOR LIEN GI.AUSE 

Schedule JAM•r2 
Page 179 of 276 

ne\ due upon receipt 5/31/17 1 

89.58 89,58 
114.81 114,81 
96,25 96.25 
50.46 50A6 
32,87 32.87 
53.56 53,56 
4,35 435,00 

16.90 16.90 
53.56 53.56 
13,95 13.95 
20.47 20.47 
u.u 11.11 

4.93 9.86 

17,08 17,08 
6.67 6.67 
o.n 1.84 
0.33 1.32 
4.42 66.30 

5.51 5,51 
5,51 5.51 

SN.e ."11,9u~r .. 
.,' 

... ·'· •.•._,., . 

~- : . ;\' '-·;i­
-~, .•. - ... :.-~::~•~- , r.,.,:.;: 

,,-_<,~>.,_--' ------

MAWC southwest operations 
Schedule JAM-r6 



BILL TO: 

MAWC 

O.J,iAUGHLiN 
UKEUHlai I 
PLUMBING COMPANY 

--$,c.,--

308 Saini Louis Awnue 
VALLEY PARK, MISSOURI 63088 

636•225-0992 314-961-7327 

Missouri American Waler CO 
PO Box5605 
01eny Hill, tll 08034 

JOB; 

MAWC 173024 

1 
7 

1 
1 
1 
1 

80 
l 
l 
1 

16 
3 

10 

1 

3 
0.5 

1/2' Plug (Square Head) 
Rock Per Ton 

Permit 
Trench 5afety and Protection 
Com1,actor Usage 
Dump fee 
Bore @ $25.00 Per Foot 
Mini-Excavator Per Day 
Skld;teer Per Day 
Dump Truck Per Day 
Plumber At $116.00 Per Hour 
Plumber OT At $110.00 Per Hour 
Laborer with sarvlce Truck@ 
$89.00 Per Hour 
Laborer with service Tf\!ck OT 
@ $108.00 Per Hour 
Operator At $83.00 Per Hour 
Operator OT At $120.00 Per 
Hour 

• means llem Is non-taxable 

Visit us at our website 
www.oJlaughlinplurnbing.com 

SEE REVERSE SIDE FOR LIEN CLA 

Schedule JAM-r2 
Page 180 of 276 

MoPSC S0002 AUachment 6 
Case No. lMJ-2017--0296 

Page 10 or 42 

IINOICW0. 3172ll6 

MAWC • Edgewood Dr, 
POf.t: 5000073398 
Clayton, MO 631!)5 

net due upon receipt 5/31/17 

9.80 
10.65 

Total Material and Other 

60.00 
75.00 
45.00 
70,00 
25.GO 

350.00 
350,00 
350.00 
118.00 
140.00 

89,00 

108.00 
83.00 

120.00 

Total Labor 

SAL~M'.OUNT 

2 

9.80 
74.55 

1,186.96 

60.00* 
1s.oo• 
4s.oo• 
70.00* 

2,000.00• 
350,00• 
350,00• 
350.00* 

1,808,00* 
120.00• 

890.00' 

I08.00* 
249,00* 

60.00• 

6,915.00 

8,101.96 

~8,198.22 

MAWC southwest operations 
Schedule JAM-r6 



BILL TO: 

MAWC 

1?:~-ii,UGHi.iN 
PLUMB!l!I.-NG ..... co""'M'"'P'"!'A!'!NY 

--61,c,--
306 Saini Louis Avenue 

VALLEY PARK, MISSOURI 63088 

638•2.25·0992 314-961-7327 

Missouri American Water co 
PO Box5605 
Cherry HIii, NJ 08034 

MoPSC S0002_Atlachment 5 
Case No, V>/U-2017-0296 

Page 11 of 42 

INVOIC6 NO. 3172255 

MAWC • Edgewood Dr. 
PO#: 5000073398 
Clayton, MO 631_05 

MAWC 17307.4 net due upon reo,;pt 5/31/17 I 

401 Edgewood ~ 
To furnish laL'Or and ~al to replaee lead water seivlce to house. 

l 
1 
1 
1 
1 
1 

70 
1 
l 
1 
2 

3 
l 
1 
I 

1 

1 
1 

1 • Flared Tee Head 
3/4' Meter Yoke 
Flbre Meter Box 
Meter cover or Lid 
St Louis County Stop-Box 
1" Flared Angle Stop 
1 • Type K soft Copper 
Usage of Quk:k Plug 
I• ff a red Angle Stop 
J • Copper M • flP Adaprer 
1" Copper Fillings 
(90-45-0>upllngs) 
1" Type M Hard Copper 
1" Copper Reducer/ Bushing 
1/2' Plug (Square Head) 
Usaiie or String SOider & 
Paste 
B·Tank (Usage) 

Pennlt 
Trench sarety and Protection 

Visit us al our website 
www.oJlaughlinptumblng.com 

SEE AEVERSr: SIDE FOR LIEN CLAUSE 

Schedule JAM-r2 
Page 181 of 276 

89.58 89.58 
114,81 114,81 
96.25 96.25 
50.46 50.46 
32.87 32.87 
53.56 53,56 
4.35 304,50 

16,90 16,90 
53.56 53,56 
13.95 13.95 

4,93 9,86 
4.42 13.26 
6.67 6.67 
9.80 9,80 

5.51 5.51 
5.51 5.51 

Total Material aod Other 877.05 

60.00 50.oo• 
7S.OO 75.00* 

.,-.-
; ,_ 

MAWC southwest operations 
Schedule JAM-r6 



BILL TO: 

MAWC 

0.J.t4iiGHi.iii 
PLUMBING COMPANY 

-011c-.-
306 Saini Louis Avanuo 

VALLEY PARK, MISSOURI 63068 

636-225-0992 314•961-7327 

1 
1 
1 

50 
14 
2 
8 

3 
0.5 

M~sourl American Water co 
PO Oox 5605 
Cheny HIii, NJ 08034 

JOB: 

MAWC . 173024 

Compactor Usage 
Skldsteer Per Day 
Mlnl•Exravator Per Day 
6ore @ $25,00 Per Foot 
Plumber At $118.00 Per Hour 
Plumber OT At $H0.OO Per Hour 
LaL'Orer wlth Se1Vlce Truck @ 
$89.00 Per Hour 
Operator At $83.00 Per Hour 
Operator OT At$120.00 Per 
Hour 

• means Item Is non-laXable 

Vlsll us at our website 
1'1\W/.Ojlaughlinplumbing.oom 

UoPSC S00-02_Allachmenl 5 
Case No. WU-2017-0296 

Page 120142 

!NVOICENO. 3 l 72255 

MAWC • Edgewood Dr. 
PO#: 5000073398 
Clayton, MO 63105 

net due upon rerept 5/31/17 

45.00 
350,00 
350.00 
·2s.oo 
118.00 
H0,00 

89.00 
63,00 

120.00 

Total Labor 

2 

45,00* 
350.00* 
350.00* 

1,250.00* 
1,652.00* 

200,00• 

112.00• 
249.00* 

60.oo• 

5,083.00 

5,960.05 

$6,031.18 

SEE REVERSE SIDE FOR LIEN CLAU 

Schedule JAM-r2 
Page 182 of 276 

MAWC southwest operations 
Schedule JAM-r6 



BILL TO: 

MAWC 

o.J,l}UGHi.iN 
~r,11 _ 

PLUMBING COMPANY -Qr-
306 Salnl Louis Avenue 

VALLEY PARK, MISSOURI 63088 

636-226-0992 314-961-7327 

Missouri American Water Co 
PO Box 5605 
Cherry HIii, NJ 08034 

MAWC 

28 Edgewood 

JOB: 

173024 

To furnish labor and material replace le.ad water service to house. 

1 
1 

40 
7 
1 

1 

1 
1 
1 
1 

30 
1 
1 
1 

12 
2 
6 

3 

l" Flared Tee Head 
Sl Louis County Stop-Box 
1" Type K Soft Copper 
Rock Per Ton 
Usage Of String Solder & 
Paste 
B-Tank (Usage) 

Permit 
Dump Fee 
Compactor Usage 
Trench Safety and Protection 
Bore @ $25.00 Per Foot 
Mini-Excavator Per Day 
Sk!dsteer Per Day 
Dvmp Truck Per Day 
Plumber At $118.00 Per Hour 
Plumber.OT At $1-10,00 Per Hour 
Laborer wltll SelVlce Truck@ 
$89.00 Per Hour 
Operator At $83.00 Per Hour 

Visit us al our website 
www.ojlaughllnplumbtng.com 

MoPSC S0002_Atlachmenl 5 
Case No. VY'lJ.2017~0296 

Page 13 or 42 

fNVOICE ~O. 3172257 

MAWC • Edgewood Dr. 
PO#: 5000073398 
Qayton, MO 63105 

net due upoo receipt 5/31/17 

89.58 
32.87 

4.35 
lo.65 

5.51 
5.51 

Total Material and Other 

60.()() 
70,00 
45,00 
75.GO 
25,C0 

350,00 
350,00 
350,00 
118.00 
110.00 

89.00 
83,00 

. ?Al.£A\IQV),!f, . . . 

1 

89.58 
32,87 

174.00 
7'1,55 

5.51 
5.51 

362.02 

60.00" 
70.00* 
45.00* 
1s.oo• 

750,00• 
350,00* 
350.00* 
350,00* 

1,416.00• 
280.00* 

534,0<r 
249,00* 

SEE REVERSE SIOE FOR LIEN CLAUSE 

Schedule JAM-r2 
Page 183 of 276 

MAWC southwest operations 
Schedule JAM-r6 



DILL TO: 

MAWC 

2;,,l,-~UGHLIN 
PLUMBING COMPANY --s.u.-
306 Soinl Louis Avonue 

VALLEY PARK, MISSOURI 63088 

636-225•0992 314-961-7327 

Missouri American Water Co 
PO 8ox5605 
Cherry HIii, NJ 08034 

JOB: 

MAWC 173024 

o.5 Operator OT At $120.0D Per 
Hour 

"means Item Is non-taxable 

Vlatt us et our webslla 
www.ojlaughlinplumblng.com 

Schedule JAM-r2 
Page 184 of 276 

MoPSC S0002 Attachment 5 
Case No. \f\llJ-2017-0296 

Page 14oJ42 

UlVO!C.NO. 3172257 

MAWC • Edgewood Pr, 
PO/f: 5000073398 
Clayton, MO 63105 

net due upon r~lpt 5/31/17 

120.00 

Total Labor 

2 

60.00" 

4,589.00 

4,971.02 

30.98 

45,002,00 

~outhwest er,e ons 
Schedule JAM-r6 



I 
I 
/ 

lULL TO: 

MAWC 

O,J,. AiiGtii.iN 
1.~HH u~~~~9. . 
PLUMBING COMPANY ---=-...·.,,.,4,.....--
306 Saini Louis Avenue 

VALLEY PARK, MISSOURI 63086 

636-225-0992 314-961•7327 

Missouri Ame/lean Water Co 
PO Box 5605 
Cherry HIii, NJ 08034 

JOB: 

MAWC , 173024 

424 Edgewood 

To furnish labor and materla o replace lead water service to house, 

1 
1 

30 
1 

1 

1 
l 
1 

30 
1 
1 

12 
2 
6 

3 
0.5 

l • Flared Tee Head 
St, Louis County StOJ)·SOX 
1" Type K Solt Copper 
Usage Of String SOider & 
Paste 
B·Tank (Usage) 

Permit 
Compactor Usage 
Trench Safety and ProtEl<'.Uon 
Bore@ $25.00 Per Foot 
Sl<ldsteer Per Day 
Mlnl•F.xcavator Per Day 
Plumber At $118.00 Per Hour 
PlumherOT At $140.00 Per Hour 
Laborer with Service Truck@ 
$89,00 Per Hour 
Operator At $83,00 Per Hour 
Operator OT At $120,00 Per 
Hour 

Visit us at our wabsile 
1w,w.ojlaughllnplumblng.com 

MoPSC S0002_Atlachmenl 5 
Case No. WU-2017-0296 

Page 15 of 42 

INVOICE NO. 3172258 

MAWC • Edgewood Dr, 
PO#: 5000073398 
Claylon, MO 63195 

net due upon recclpt 5/31/17 

89.58 
32.87 
4.35 

5.51 
5.51 

Total ~latertal and other 

60.00 
45.00 
75.00 
25.00 

350.00 
350,00 
118.00 
140.00 

89.00 
83.00 

120.00 

1 

89.58 
32.87 · 

130.50 

5.51 
5,51 

263,97 

60.00* 
45,00* 
75.00* 

750,00* 
350.00• 
350.00* 

1,416.00* 
280,00* 

534.00* 
249.00* 

60.00" 

SEE AEVERSE SIDE FOR LIEN CLAUSE 

Schedule JAM-r2 
Page 185 of 276 

MAWC southwest operations 
Schedule JAM-r6 



BILL TO; 

MAWC 

9:,~.IAUGHLIN 
PLUMBING COMPANY -q,,,,.--
306 Saint Louis Avenue 

VALLEY PARK, MISSOURI 63086 

636-225-0992 314-961-7327 

Missouri American Water Co 
PO Box5605 
Cherry HIii, t-ll 08034 

MAWC 

JOB: 

173024 

• means Item Is non-taxable 

Visit us at our website 
www.oJlaughllnplumblng.com 

MoPSC S0002_Attacilmenl 5 
Cose No. \M.1-2017-0296 

Page 160142 

JNVOICENO. 3172258 

MAWC. Edgewood Dr. 
PO#: 5000073398 
Clayton, MO 63105 

net due upon rc<elpt 5/31/ 17 

Total Labor 

2 

4,169.00 

4,432.97 

1.41 

$4,454.38 

SEE REVERSE SIDE FOR LIEN CLA\ E 

Schedule JAM-r2 
Page 186 of 276 



Bill 10: 

9.:.~-LAi.iGHi.iN 
PLUMBlliiilN~G""!C~O~MP!"iA~NY 

-q,,c,--
308 Saini Louis Avanua 

VALLEY PARK, MISSOURI 63080 

036·225•0992 314•961-7327 

Mlssourt American Water co 
PO 6oX5605 
Cher,y HIii, N) 08031 

JOB: 

MoPSC S0002_A1tachment 6 
Case No. WU-2017-0296 

Pago 17of42 

MAWC • Edgewood Dr, 
PO#; 5000073398 
dayton, MO 63105 

···-
C\Hlri;>;\!~fr:. ' : ('tiii(\•}!!:ii,il\l~_l\<i;';' ;:'-:. __ ;/:'.;~S.ITT\~.;'.{'lr_'GK}f'.t~.:,:\': ::~ ';'. ,,~ ;&,:Bf~Y~/ i i~-~~:'.'t-i~s _,;·-.•· . ,.·.lf~~~io,\tf _i: : /)ti/.~'-' -·. 

MAWC MAWC 173024 n,t due upon receipt 5/31/17 1 

t,.qi:liiili!'w:/': .:t\f_r~~-?.1J~--I~:f?t~i-&~}~~rrr?:;p:t$P.A.i_ijJl9,ij~t(tt\f.'.~~ttAf:fJ::J~Y~-r:t1if-rfff1~l1:-~':~frti\1c.~. ·;,: t-!~:\"{ltl't,2V~Rt'f:j'.<': 

437 Edgewood 

To furnish labor and mat 

1 
1 
1 
1 
1 
1 

70 
1 
1 
1 
1 

1 
l 

1 
1 

10 
1 

1 
7 

1Jfo· 
@~ell' 

~ Ji '"r{j;'tll!'o1• 'Q/(IJIJ\t· 

al to rep/ace lead water service to house, 

111 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" Copper M • flP Mapter 
!" Copper Fittings 
(90·45.Couplings) 
1' Copper RedU<lng Tee 
3/4" copper c • C Sleeve I 
Less Stop 
3/4" Cs C Copper Cap 
3/4' Type M Hard Copper 
1" Type M Hard Copper 
Usage Of strtng Solder & 
Paste 
a-Tank (Usage) 
Rock Per Ton 

Vlsll us al our website 
www,ojlaughlinplumblng,com 

SEE REVERSE SI0E FOR llEN CLAUSE 

Schedule JAM-r2 
Page 187 of 276 

89,58 89,58 
114,81 !H,81 
96,25 96,25 
50,46 50.46 
32,87 32,87 
53.56 53,56 
4.35 304,50 

16,90 16,90 
53,56 53.56 
13,95 13.95 

4,93 4,93 
20.47 20.47 

3,33 3.33 
2,18 2.18 
2,69 2.69 
4.42 44,20 

5,51 5.51 
5,51 5,51 

10,65 74.55 

$Ate AJ,loUNT ·.- .- .. 

.. .. ·.---~ ~: 

i:tifi~~·.<> :-.'' 
'~ ~ - --✓-" ;-, 's~ ,-• 
'-;-----' ··--;· ·- _,_ 

.;, ,. ·TOTAL>··:·, ', • 
~~~ ,:~': ~ _-~:·~,'"•, '\ 

MAWC southwest operations 
Schedule JAM-r6 



BILL TO: 

MAWC 

o.,;,a niJGIHi.iN 
S!l«IIII w 
PLUMBING. COMPANY 

-3',e.--
306 Saini Louis Avanue 

VALLEY PARK, MISSOURI 63088 

~6-225•0992 314•961-7327 

1 
1 
1 
I 

60 
I 
I 
l 

16 
4 

10 

2 

3 
0,5 

Missouri American Water Co 
PO Box 5605 
Cherey HIii, NJ 08034 

JOB: 

MAWC 173024 

Permit 
compactor Usage 
TrellCh Safety and Protection 
Dump Fee 
Bore @ $25.00 Per Foot 
Mini-Excavator Per Day 
Skldsteer Per Day 
Dump Truck Per Day 
Plumber At $118.00 Per Hour 
Plumber OT At $140.00 Per Hour 
Laborer with S.rvfce Truck ,;i> 
$89,00 Per Hour 
laborer with service Truck OT 
@ $108.00 Per Hour 
Operator At $83.00 Per Hour 
Operator OT At $120,00 Per 
Hour 

• means Item Is non-taxable 

Visit us at our website 
www.oJlaughlinplumblng.com 

MoPSC S0002_Atlachmenl 5 
Case No. WU-2017-0296 

Page 18 of 42 

IUVOICENO. 3172259 

MAWC. Edgewood Dr. 
POii: 5000073398 
Clayton, MO 63105 

net due upon reoopt 5/31/17 

Total Matertal and Other 

60.00 
45.00 
75,00 
70.00 
25.00 

350.00 
350.-00 
350.00 
118.00 
140,00 

89.00 

108.00 
83.00 

120,00 

Total Labor 

2 

989.81 

60.00* 
45.00* 
75,00' 
70,00• 

1,500.00* 
350,00• 
350,00' 
350.00• 

1,888,00' 
560.00* 

890,00* 

216.00' 
249,00' 

60,00' 

6,663,00 

7,652,81 

8 7 

$7,733.08 

SEE REVERSE SIDE FOR UEN CLAUS 

Schedule JAM•r2 
Page 188 of 276 

MAWC southwest operations 
Schedule JAM-r6 



DILL ro, 

·<>.J~ilAUGHi.iN 
:,ni:~m,-.. t.,: 
'PkUMBING :COMPANY 

-·---: 9Jt.t~ 
806 Saint Louis Avenue 

VALLEY PARK, MISSOURI 63088 

63(1.225-0992 314·961-7327 

Missouri American Water Co 
POBox5605 
Cheny HIii, NJ 08034 

JOB: 

MoPSC S0002_Attachmenl 5 
Case No. WU-2017-0296 

Pago 19 ol 42 

INVOICE NO. 3172260 

MAWC • Edgewood Dr, 
PO#: 5000073398 
Clayton, MO 631P5 

MAWC MAWC 173024 net due upon reaipt 5/31/17 1 

~ 
~mlsll-la~aterlal to-replace lead water service to house, 

1 
1 
1 
1 
1 
l 

100 
1 
l 
1 

1 
10 
1 
1 

1 
1 

1 
1 

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' Typ,, K Soft Copper 
1" Flared Angle Stop 
1· Copper M • FIP Adapter 
1• Copper Fittings 
(9<HS·COupllngs) 
1' Copper Reducer/ Bushing 
1" TYpe M Hard Copper 
3/4" Plug (Square Head) 
Usage Of String Solder & 
Paste 
8-Tank (Usage) 
Usage of Quick Plug 

Permit 
Compactor US8l)e 

Visit us al our website 
www.ojlaughllnplumblng.com 

SEE RWERSE SIDE FOR LIEN CLAUS6 

( 

Schedule JAM-r2 
Page 189 of 276 

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 
53.56 53.56 
13.95 !3.95 

4,93 4.93 
6.67 6.67 
4.42 44.20 

11.49 11.49 

s.s1 5.51 
5.51 5.51 

16.90 16,90 

Total Matertal and other 1,035.25 

60.00 60.oo• 
45.00 45.00* 

s4i{,/.iou»r . 

MAWC southwest operations 
Schedule JAM-r6 



Bill TO: 

MAWC 

,o .. J,iAUGHi.iN 
£W-xmt Id 

. PLUMBING COMPANY 
. ;....;_ Qr,e.--

306 Saini Louis Avenua 
VALLEY PARK, MISSOURI 63088 

636-225-0992 314-961-7327 

1 
80 
1 
1 

Missouri Amerkan Water Co 
PO Box5605 
Cherry HJII, NJ 08034 

Trench Safety and Protection 
Bore@ $25,00 Per Foot 
Skldsteer Per Day 
Mini-Excavator Per Day 
Plumber At $118.00 Per Hour 

JOO: 

17 
4 

11 
Plumber OT At $140.00 Per Hour 

2 

3 
0.5 

Laborer with Service Truck @ 
$89.00 Per Hour 
Laborer with Service Truck OT 
@ $108.00 Per Hour 
Operator At $83.00 Per Hour 
Operator OT At $120.00 Per 
Hour 

* means item ls non•taxable 

Vlsll us el our website 
www.oJlaughllnplumblng.com 

MoPSC S0002_Altachmenl 5 
Case No. WU-20 t 7-0296 

Page 20of 42 

INVOIOENO. 3172260 

MAWC • Edgewood Dr. 
POI/; 5000073398 
Cl1yton, MO 63195 

75.00 
25,00 

350.00 
350,00 
118,00 
140.CO 

89,00 

108,00 
83.00 

120,00 

Tora! Labor 

75.00* 
2,000.00• 

350.00* 
350.00• 

21006,00* 
560,00* 

9'9,00* 

216,00* 
249,00* 

60.00* 

6,950.00 

7,985.25 

$8,069.21 

SEE REVERSE SIDE FOR LIEN CLA SE 

Schedule JAM-r2 
Page 190 of 276 

~ 
Schedule JAM-r6 



BILL.TO: 

MAWC 

o.J,li AUGiii.iN 
1-,'iWIHI U 
PLUMBING COMPANY 

-,l'f,c,--
306 Saini Louis Avenue 

VALLEY PARK, MISSOURI 03088 

314·961-7327 

Missouri Amerk:an Water Co 
PO Box5605 
Cheriy HIii, NJ 08034 

MAWC 

452 Edgewood 

JOB: 

173024 

To furnish labor and mat r!al to replace lead water service to house. 

1 
I 
1 
1 
1 

100 
1 
1 
1 
2 

1 
1 

1 

I 
I 

20 
3 

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 
I" Copper M • FJP Adapter 
1 • Copper Fittings 
(90·45-Couplings) 
1" Copper Reducing Tee 
1/2" Sweat Full Pott Ball 
Valve 
l/2" copper ftttings 
(90-45-0lupllngs) 
1" Dlelectic Union 
Gafvanlled Steel Pipe Nipple 
l"x 4" 
1" Type M Hard Copper 
I" Copper J·Hook 

Visit us at our website · 
wv1w.0Jlaughlinplumblng.com 

MoPSC S0002_Altachmem 5 
Case No. 'M.J-2017-0296 

Page 21 or 42 

!!NOICE ~O. 3172261 

MAWC • Edgewood Dr, 
POii: 5000073398 
C~yton, MO 63105 

net due upon re<elpt 5/31/17 

89.58 
114.81 
96,25 
SD.46 
32.87 
53.56 
4.35 

16.90 
53,56 
13.95 

4,93 
2D.47 

18.90 

0,00 
4.00 

3.57 
M2 
0.45 

SA>~ ,u.,ouur 
I 

1 

89.58 
114.81 
96,25 
50,46 
32.87 
53.56 

435.00 
(6.90 
53.56 
13.95 

9,86 
20.47 

18.90 

0,00 
4,00 

3.57 
88.40 
1,35 

... !- ·_. '•'• ', ",__ ____ _ 

SEE REVERSE SIDE FOR LIEN CLAUSE 

Schedule JAM-r2 
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MAWC southwest operations 
Schedule JAM-r6 



BILL TO; 

O.J,iAi.iGHi.iN ~m,I. 
PLUMBING COMPANY 

-d,tf},-

306 Saint Louis Awnue 
VALLEY PARK, MISSOURI 63088 

630-225·0992 314•961-7327 

Missouri Amerfcan Water Co 
PO Sox 5605 
Cherry HIii, NJ 08034 

JOO: 

MoPSC S0002_Allachmenl 5 
Cose No. \Nll-2017-0296 

Page 22 ol 42 

INVOICE~O. 3172261 

MAWC • Edgewood Dr, 
POU: 5000073398 
Clayton, MO 631,05 

MAWC MAWC 173024 net due upon rooeipt 5/31/17 2 

1 

1 
7 

1 
1 
1 
1 
1 
I 
1 

80 
17 
4 

11 

2 

3 
0.5 

• means Item is non-taxable 

Usage Of Sbing Solder & 
Paste 
B·Tank(Usage) 
Rod<PerTon 

Permit 
Trench Safety and Protection 
Compactor Usage 
Dump Fee 
Dump Truck Per Day 
Skldsteer Per Day 
Mini-Excavator Per Day 
Bore@ $25,00 Per Foot 
Plumber At ~118,00 Per Hour 
Plumber OT At $140,00 Per Hour 
Laborer with Service Truck @ 
$89.00 Per Hoor 
l.aborer with Serviro Truck OT 
@ $108.00 Per Hour 
operator At $33,00 Per Hour 
Operator OT At $120.00 Per 
Hour 

Visit us al our website 
www.oJlaughllnplumbfng.com 

Schedule JAM-2 
Page 192 of 276 

5,51 5.51 
5.51 5.51 

10.65 74.55 

Total Material and Other 1,189.05 

60.00 60.00* 
75.00 75,00* 
45.oa 45.00* 
70.03 70.00* 

350.00 350.00!' 
350.00 350,<Xl.-
350.00 3so.oo~ 
25,00 2,000.00"' 

118.00 2,006.00* 
140.00 560.00' 

89,00 979.00' 

108.00 216,00' 
83.00 249,00• 

120.00 00.00• 

Total Labor 7,370.00 

8,559.06 

96.43 

18,655.49 

MAV'.f&ti<9Vlbwest operalie 
Schedule JAM-r6 



BILL TO: 

MAWC 

9.:,;l,·if UGHi.i~ 
PLUMBING COMPANY 

--,S',te,-

306 Saini Louis Avenue 
VALLEY PARK.MISSOURI 63088 

636-225·0992 314-961-7327 

Missouri American Water Co 
POBox5605 
Cherry HIii, NJ 08034 

MAWC 

JOO: 

173024 

~Edgewood ~ 
, • 'sh labor and n ,o replace lead water se<Vlce to 11-0use. 

1 
l 
l 
1 
1 
1 

100 
1 
1 
1 
2 

l 

1 

1 
7 
1 

1 
1 

1• flared Tee Head 
· 3/4" Meter Yoke 
Fibre Meter Box 
Meter Cover or Ud 
SL Loots County Stop-Box 
! • Flared Angle Stop 
1 • Type K Solt Copper 
Usage of Qukk Plug 
1' Flared Angle Stop 
1" Copper M • FIP Adapter 
1' Copper Fittings 
(90·45-COOpllngs) 
3/4" Copper Flttlngs 
(90·45-Coupllngs) 
1" CopJ)€1' Fittings 
(St, 90 • St. 45) 
1' Copper Reducer/ Bushing 
1" Type M Hard Copper 
Usage Of Strtng SOider & 
Paste 
B-Tank (Usage) 
1/2" Plug (Square Head) 

Visit us at our website 
www.ojlaughlinplumbing.com 

MoPSC S0002_Allachmenl 5 
Case No. WU-2017•0296 

Page 23of 42 

IUVOICENO, 3172262 

MAWC - Edgewood Dr. 
POU: 5000073398 
Clayton, MO 63105 

n,t due upon re<elpt 5/31/17 

89.58 
114.81 
96,25 
SD.46 
32.87 
53.56 
4.35 

16,90 
53,56 
13.95 

4,93 

3.59 

17.08 
6,67 
4.42 

5.Sl 
5.51 
9,80 

. 
sAl.eAi,l()µ/,t 

-.. 

.:.; 

1 

89.58 
114,81 
96.25 
50,46 
32,87 
53.56 

435,00 
16,90 
53,56 
13.95 

9.86 

3.59 

17,08 
6,67 

30.94 

5.51 
5,51 
9,80 

,.,.! ·- __ ,: ._-.. '------

SEE REVERSE SIDE FOR LIEN CLAUSE 

Schedule JAM-r2 
Page 193 of 276 

MAWC southwest operations 
Schedule JAM-r6 



Dill TO: 

MAWC 

2:,~•~UQHLiN 
PLUMB!'!IIN'!'!O""'"!"'co!"!M""P""AN!"!Y 

-Ql(<-,-

306 Saint Louis Avooua 
VALLEY PARK, MISSOUljl 630B8 

636•226-0902 314·961-7327 

Missouri Ameii<:an Water CO 
PO BOX 5605 
Cher,y Hill, NJ 08034 

JOB: 

MAWC _173024 

1 Permit 
1 Trench safety and Protection 
1 compactor Usage 

100 Bore @ $25.00 Per Foot 
1 Skidsteel Per Day 
1 Mln~Excavator Per Day 

18 Plumber At $118.00 Per Hour 
3 Plumber OT At $140.00 Per Hour 

12 Laborer with SelVlce Truck @ 

1 
$89,00 Per Hour 
Laborer with Se,vlce Truck OT 
@ $108,00 Per Hour 

3 Operator At $83.00 Per Hour 
o.s Operator OT At $120.00 Per 

Hour 

* means Item Is non-taxable 

Visit us al our webslle 
www.oJlaughlinplumbing.com 

MoPSC S0002 Allachmenl 6 
Gase No. WU-2017-0296 

Page 24 or-42 

11NOicrno. 3172262 

MAWC • Edgewood Dr, 
POii: 500D073398 
Clayton, MO 63105 . 

nat due upon rere:p! 5/31/17 

Total Material and OUier 

60,00 
75.00 
45,00 
25.00 

350.00 
350.00 
US.OD 
140,00 

89,00 

108.00 
83.00 

120.()() 

Total l.abtlr 

. SAl.Em,-0\Jt/T 

2 

1,045.90 

60.00* 
75,00* 
45.00* 

2,500.00* 
350,00* 
350.00* 

2,124.00" 
420,00* 

1,068.00* 

108,00* 
249,00* 

eo.oo• 

7,409.00 

8,454.90 

2 

$8,539.72 

SEE REVERSE SIDE FOR LIEN CLAUS~ 

Schedule JAM-r2 
Page 194 of 276 

MAWC southwest operations 
Schedule JAM-r6 



Bil.I. TO: 

g11,,~UGHi.iN 
PLUMBING COMPANY 

-Q,u,--

306 Saini Louis Avenue 
VALLEY PARK, MISSOURI 63008 

636-225·0992 314-961-7327 

Mls5<lurl American Water Co 
PO IJOX 5605 
Cherry HIii, NJ 00034 

JOB: 

MoPSC S0002_AUachmeni 5 
Case No. WU-2017-0296 

Page 25of 42 

INVOICH'O. 3172263 

MAWC. Edgewood Dr. 
POU: 5000073398 
Clayton, MO 63105 

; ct.isroi~~ . 'i <·rt¥ql, ,·, ·:q,,:J·~~t(N_c.:c.: ;·r·--. ·~EIW!Ct'lt¢•~f1"!:?.:?:'.._-:; :·,.f_':;..,· -:-.J,::.,,:f ;f.i'." ,-.:-_,_Ti:~~~: . --~JNW.~·4'm) Y<Pl~M 

MAWC MAWC 173024 net due upoo receipt 6/1/17 1 

7600 carswold 

1 
1 
1 
1 
1 
1 
1 

130 
1 
7 
1 
1 
2 

1 
10 
2 
1 

1 

aterlal to replace lead water s,r,tce to house, 

1" Flared Tee Head 
3/4" Meter Yoke 
1" Flared Couplfng 
Fibre Meter Box 
Meter Cover or Ud 
St. Louis county Stop-Box 
l" Flared Mgle Stop 
1" Type K Soft: copper 
Usoge of Quick Plug 
Rock Per Ton 
I" Flared Angle Stop 
1" Copper M - FJP Adapter 
1" Copper Fittings 
(90·15-Co\lpllngs) 
l"CxCCOpperTee 
1" Type M Hard copper 
1/2" Plug (Square Head) 
Usage Of StrlllQ Solder & 
Paste 
B,Tank (Usage) 

Vlsll us at our webslle 
www.ojlaughlinplumblng.com 

SEE REVERSE SID~ FOR LIEN CLAUSE 

Schedule JAM-r2 
Page 195 of 276 

89,58 89.58 
ll4.81 114.81 
27,55 27.55 
96.15 96,25 
50.~6 50.46 
32.87 32.87 
53,56 53,56 
4.35 565.50 

16.90 16,90 
10.65 74.55 
53.56 53.56 
13.95 13.95 

4.93 9.86 
20,40 20AO 
4.42 '14.20 
9.80 19.60 

5.51 5.51 
5.51 5.51 

Total Matertal and other 1,294.62 

MAWC southwest operations 
Schedule JAM-r6 



BlLL TO: 

MAWC 

o.J,i AUGHi.iN 
~'"' ·lit l'LUMBINGJ;QMPANY 

--,'9;/4-. -· . 
306 Saint Louis Avenue 

VALLEY PARK, MISSOURI 63088 

636-225-0992 314•961-7327 

Missouri American Water Co 
PO Box5605 
Cher,y HIii, NJ 08034 

JOB: 

MAWC. 173024 

1 
1 
1 
1 

120 
1 
1 
1 

17 
4 

11 

2 

3 
0,5 

Permit 
Trench Safety and Protecti-On 
Compactor Usage 
Dump Fee 
Bore@ $25.00 Per Foot 
Mlnl·Excavator Per Day 
Sktdsteer Per Day 
Dump Truck Per Day 
Plumber At $118,00 Per Hour 
Plumber OT At $140.00 Per Hour 
taborer with service Truck @ 
$89,00 Per Hour 
Laborer with Service Truck OT 
@ tlOS.00 Per llour 
Operator At $83,00 Per Hour 
Operator OT At $120,00 Per 
Hour 

* means item Is non-taxable 

Visit us at our website 
WYNl.ojlaughllnplumblng.com 

Schedule JAM-r2 
Page 196 of 276 

MoPSC S0002_Attac.hmen1 5 
Case No. VvU~2017-0296 

Page 26 of 42 

INVOtce h'O. 3172263 

MAWC - Edgewood Or, 
PO#: 5000073398 
Clayton, MO 63105 

net due UJ)Qfl receipt 6/1/17 

60.00 
75.00 
45.00 
70.00 
25,00 

350.00 
350,00 
350.00 
118.00 
140.00 

09.00 

108,00 
83.00 

120.00 

Total lilixlr 

2 

60.00• 
75.00' 
45.00" 
70,00* 

3,ooo.oo• 
350,00* 
350.00* 
350.00• 

2,006.00* 
560.00' 

979,00• 

216.00' 
249.00* 

60.00"' 

8,370.00 

9,664.62 

$9,769.61 



a/LL TO; 

MAWC 

O.J .. AUGHUN 
1-tt;,it111 u I 
PLUMBING COMPANY 

-.S'M,--
306 Saini Louis Avenue 

VALLEY PAflK, MISSOUfll 63088 

636•226•0992 314-961-7327 

Missouri American Water Co 
POBoXS605 
Cherry HIii, NJ 00034 

JOB; 

MAWC 173024 

332 Edgewood 

To filrnlsh labor and mat 

1 
1 
1 
1 
l 
1 

100 
1 
l 
1 
1 

1 
6 
I 

1 
1 

1 
1 

al to replace lead water service to house. 

1• Flared Tee Head 
3/4" Meter Yoke 
Fibre Meter Box 
Meter Cover or Lid 
St. LO\JIS County Stop·Box 
1 • Flared Angle Stop 
!"Type KSolt Copper 
Usage of Quick Plug 
1 • Flared Angle Stop 
1' Copper M • FlP Adapter 
1" Copper Fittings 
(90-45-Coupllngs) 
l" Copper Reduc,r / Bushing 
1" Type M Hard COpper 
Usage Of String Solder & 
Paste 
B·Tank (Usage) 
1/2" Plug (Square Head) 

Permit 
Trench Safety and Prote<tlon 

Visit us at our website 
11/W\'1,ojlaughllnplumblng.com 

MoPSC S0002_Allaclunent 5 
Case No, WU-2017-0296 

Page 27 of 42 

~/VOICENO, 3172264 

MAWC • Edge1vocd Dr, 
PO#: 5000073398 
aayton, MO 63105 

net duo Up0/1 rc«lpt 6/l/17 

89.58 
!H.81 
96,25 
50.46 
32.87 
53.56 

4.35 
16.90 
53,56 
13.95 

4.93 
6.67 
4.42 

5.51 
5.51 
9.80 

Total Mater1al and Other 

60.00 
75,00 

', 

' 

l 

89.58 
114.81 
96.25 
50.46 
32,87 
53.56 

435,00 
16.90 
53,56 
13,95 

4.93 
6.67 

26.52 

5,51 
5.51 
9.80 

1,015.88 

60.0D' 
75.00* 

SEE REVERSE SIDE FOR ll~N CLAUSE 

Schedule JAM-r2 
Page 197 of 276 

MAWC soulhwest operations 
Schedule JAM-r6 



Bill TO: 

O,j,LAUGHLiN 
tMtrJlf 

PLUMBING COMPANY 
-UHc..-

306 Saint Louis Avenue 
VALLEY PARK, MISSOURI 63088 

636•226-0992 314-961-7327 

Missouri Arnencan Water Co 
PO Box 5605 
Cherry HUI, NJ 08034 

JOB: 

MoPSC S0002_Allachment 5 
Case No. 'NU-2017-0296 

Page 28of 42 

INVOICE ~0. 3172264 

MA.WC • Edge,vood Dr. 
PO#: 5000073398 
Clayton, MO 63105 

MA\VC MAWC 173024 net due opoo rerept 6/1/17 2 

1 
1 

90 
1 
1 
1 

15 
3 
9 

1 

3 
0.5 

* means item ls non-taxable 

Compactor Usage 
Dump Fee 
Bore@ $25.00 Per Foot 
Skldsteer Per Day 
Mini-Excavator Per Day 
Dump Truci< Per Day 
Plumber At $118,00 Per Hour 
Plumber OT At $140.CO Per Hour 
Laborer wlU1 service Truck @ 
$89.00 Per Hour 
Laborer with Servlc.e Truck OT 
@ $108.00 Per Hour 
Opcrator At $83.00 Per Hour 
Operator OT At $120.00 Per 
Hour 

Visit us al our websile 
vmw.ojlnughlinplumblng.com 

SEE REVERSE SIOE FOR LIEN 

Schedule JAM-r2 
Page 198 of 276 

45.00 45.00* 
70.00 70.00• 
25,00 2,250.00* 

350.00 350.00* 
350.00 350.00* 
350.00 350.00* 
118.00 1,770.00* 
H0,00 · 420,00' 

89.00 801,00* 

108.00 108.00* 
83.00 249.00* 

120.00 60.00• 

Total Labor 6,958,00 

7,973.88 

$8,056.27 

~ 
~lllwe rations 

Schedule JAM-r6 



Bill TO: 

O.J.~AUGtii.lN 
1!',1;"f!IUI I!; I 
PLUMBING COMPANY 

-.Vl(c.--
306 Saini Louis Avenue 

VALLEY PARI(, MISSOURI 63088 

636•225-01)92 314-961-7327 

Missouri Aniericao Water Co 
PO Box5605 
Cheny HIii, NJ 08034 

JOB: 

MoPSC S0002_A1tact1menl 5 
Case No. WU-2017-0296 

Pago 20 of 42 

INVOICENO. 3172265 

MAWC - f.<lgewood Dr. 
PO#: 5000073398 
Clayton, MO 63105 

·clJS,tqi,IJ6'; ?·: )P.E\~tOii~rn ~Q. \ ~ :~_;/. _: ,t~"$itK~:e~i~c.~./~~::·:.~'.1•,~; ~)!-#Jif~t--i:.~·;'. ;'. tf~-•-tr;::n:~1():;!".;';\ .' ;·. ~~~1fl:l"TE· .. _: ···t ·-PAOE 

MAWC 
~: --··· 

326 Edgewood 

To furnish labor and ma 

1 
1 
1 
1 
1 
1 

100 
1 
1 
1 
1 

2 

1 
10 
1 

1 
1 

MAWC 173024 

I to replace lead water sel'llce 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 
l"Type KSOftCOpper 
Usage of Qu!Ck Plug 
1' Flared Angle Stop 
1" Copper M • FJP Adapter 
1' Copper Fittings 
(90·45-Coupllngs) 
1• Copper Rttlngs 
(St. 90 • St. 45) 
1" Copper Reducer/ Bushing 
1" Type M Hard copper 
Usage or Siring Solder & 
Paste 
B·Tank (Usage) 
1/2" Plug (Square Head) 

Visll us at our website 
WIWl.ojlaughlinplumblng.com 

SEE REVERSE SIDE FOR LIEN ClAUSe 

Schedule JAM-r2 
Page 199 of 276 

net due upon receipt 6/1/17 1 

89,58 89.58 
114,81 114.81 
96,25 96.25 
50,i6 50.46 
32.87 32.87 
53.56 53.56 
4.35 435.00 

16,90 16.90 
53.56 53.56 
13.95 13.95 

4.93 4.93 

17.08 34.16 
6.67 6.67 
4.42 44.20 

5.51 5.51 
5.51 5.51 
9.80 9.80 

Total Material and Other 1,067.72 

' ....... ·• .. · .i· ------

MAWC southwest operations 
Schedule JAM-r6 



Sill TO; 

o.J.i4'UGiti.iN 
ta~fill ) 

PLUMBING COMPANY 
.-~i~--

306 Saint Louis Avenue 
VALLEY PARK, MISSOURI 63088 

636•225•0992 314·961-7327 

I 
1 
1 
1 

80 
I 
l 
I 

15 
3 
9 

1 

3 
0.5 

Missouri American Water CO 
PO BOX 5605 
Cheuy HIii, NJ 08034 

JOO: 

MAWC 173024 

Permit 
Trench sarety and Protection 
Compactor Usage 
Dump fee 
Bore @ $25.00 Per Foot 
Mlnl·Excavator Per Day 
Skidsteer Per Day 
Dump Truck Per Day 
Plumber At $118.00 Per Hour 
Plumber OT At $140.00 Per Hour 
laborer with Service Truck @ 

$89.00 Per Hour 
Laborer with Setvke Truck OT 
@ $108.00 Per Hour 
Operator At $83.00 Per Hour 
Operator OT At $120.00 Per 
Hour 

* means Item Is non-taxable 

Visit us al our website 
\WN1.ojlaughlinplumblng,corn 

Schedule JAM-r2 
Page 200 of 276 

MoPSC S0002_Allachmenl 5 
Case No. WU-2017-0296 

Page 30of 42 

ltl•/O!OE NO. 3172265 

MAWC. Edgewood Dr. 
PO#: 5000073398 
Qayton, MO 63105 

nct due UJ)On .receipt 6/1/17 2 

60.00 
75.00 
45.00 
70,00 
25.00 

350,00 
350.00 
350.00 
118.00 
140.00 

89.00 

108.00 
83.00 

120.00 

Total Labor 

60,00* 
75,00* 
45,00* 
70.00* 

2,000.00• 
350.00" 
350.00* 
350.00* 

1,770,00* 
420.00* 

801.00• 

108.0-0* 
249,00* 

60.00* 

6,708.00 

1,ns.n 

$7,862.31 



Bill 10: 

MAWC 

Pc:~•LAUQHi.if:1 
PLUMBING COMPANY 

-llll~.--
306 Saini Louis Avenue 

VALLEY PARK, MISSOURI 63088 

636·225·0992 314-961-7327 

Missouri American Water Co 
PO Box 5605 
Cherry HIii, NJ 08034 

JOO: 

MoPSC S0002_Allachmenl 5 
Case No. WU-2017-0296 

Page31 of42 

INVO!Ce NO. J!72266 

MAWC • Edgewood Dr. 
PD#: 5000073398 
Clayton, MO 631~5 

MAWC · 173024 netdueuponreceipt 6/1/17 1 

322 Edgewood 

To furnish labor and 

l 
1 
l 
l 
l 
1 

100 
l 
1 
I 
3 

1 

1 

6 
3 
1 
1 
1 
1 

rial to 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 
I• Flared Angle Stop 
1 • Type K soft Copper 
Usage of Quick Plug 
1" Flared Angle Stop 
l" Copper M • FlP Adapter 
1 • Copper Fitungs 
(90-4S-O>upllngs) 
1" Copper fittings 
(St. 90 • St. 45) 
3/4" Male/Female Dialectic 
Union 
l"Type M Hard Copper 
3/4" Type M Hard Copper 
1/2' Plug (Square Head) 
1" Copper Reducer/ Bushing 
B·Tank (Usage) 
Usage Of strtng Solder & 
Paste 

Visit us at our website 
'M'/\Y.O)laughlinplumblng.com 

SEE: REVERSE SIDE FOR LIEN CLAUSE 

Schedule JAM•r2 
Page 201 of 276 

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 

16.90 16.90 
53.56 53,56 
13.95 13.95 

4,93 H,79 

17,08 17.08 

11.02 11.02 
4.42 26.52 
2.69 8,07 
9.80 9.80 
6.67 6,67 
5.51 5.51 

5.51 5.51 

MAWC southwest operations 
Schedule JAM-r6 



Blll. TO: 

MAWC 

9:;'•iAUGHi.iN 
PLUMBlilN;,;;G_.,Co•M•P•AN"'Y 

-,S',,e,-

306 Saini Louis Avenue 
VALLEY PARK, MISSOURI 63086 

636-226-0992 314•961-7327 

1 
1 
1 
1 
1 

80 
15 
3 
9 

1 

3 
0.5 

Missouri American Water Co 
PO Box5605 
Cherry HIii, Nl 08034 

.. 'OS: 

MAWC 17302/4 

Permit 
Tr~h Safety and Protection 
Compactor Usage 
Skldsteer Per Day 
Mlnl-EXcavator Per Day 
Bore @ $25.00 Per Foot 
Plumber At $118,00 Per Hour 
Plumber OT At $HO.OD Per Hour 
laborer wah Service Truck @ 
$89.00 Per Hour 
laborer with Service Truck OT 
@ $108.00 Per Hour 
Operator At $83,00 Per Hour 
Operator OT At $120,00 Per 
Hour 

• means Item Is non-taxable 

Visit us al our website 
YNNI.O)laughllnplumblng,com 

Schedule JAM-r2 
Page 202 of 276 

MoPSC S0002 Atlachment 5 
case No. WU-2017-0296 

Page 32 or 42 

IIIVO!CE ~'O. 3172266 

MAWC • Edgewood Dr, 
PO#: 5000073398 
Oayton, MO 63105 

net due upon rec,Jpt 6/1/17 

Total Mateilal and Other 

60,00 
75,00 
45.00 

350.00 
350,00 
25,00 

118.00 
140.00 

89.00 

108.00 
83.00 

120,00 

Total labor 

2 

1,C6L91 

60.00• 
75.00• 
45.00* 

350.00* 
350.00• 

2,000,00• 
1,770.00• 

420,00* 

801,00* 

108.00* 
249.00* 

60.00• 

6,288.00 

7,349.91 

.12 

$7,436.03 

.Wl.~trrrlhw-eslt--orrerarations 
Schedule JAM-r6 



BILL TO: 

MAWC 

O,J,l{lUGHLiN 
~IUI -

PLUMBING COMPANY 
-.slte.--

308 Saint Louis Avenue 
VALLEY PARI<, MISSOURI 63008 

636·226·0992 314•961-7327 

MlssOurt Amertcan Water Co 
POBox5605 
Cher,y HIii, NJ 08034 

MAWC 

317 Edgewood 

JOB: 

173024 

To furnish labor a aterlal to replace lead water service to house. 

1 
1 
1 
1 
1 
1 

60 
1 
7 
1 
1 
2 

1 

1 
10 

2 
1 

1 

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 
Rock Per Ton 
1'' flared Angle Stop 
1" copper M • AP Adapter 
1" Copper Fittings 
(90-45-Couplings) 
1 • copper Fltllngs 
(St. 90 • Sl 45) 
1' Copper Reducing Tee 
1" Type M Hard COpper 
3/4" c x C Copper cap 
Usage Of String Sokler & 
Paste 
8-Tank (Usage) 

Visit us at our websila 
www.ojlaughlinplumbing.com 

MoPSC S0002_Allachmenl 5 
Case No. WU-2017-0296 

Page 33of 42 

i,NOJCENO. 3172267 

MAWC • Edgewood Dt. 
PO#: 5000073398 
Clayton, MO 63105 

net due upon re<elpt 6/1/17 

89.58 
114.81 
96.25 
50.% 
32.87 
53,56 
4.35 

16.90 
10.65 
53.56 
13.95 

4.93 

17.08 
20.47 
4,42 
2,1B 

5.51 
5.51 

Total Matertal and Other 

sAI.E ,woum . 

1 

89,58 
1l4.81 
96.25 
50.4,6 
3:1.87 
53.56 

261,00 
16.90 
74.55 
53,56 
13.95 

9.86 

17.08 
20,47 
44.20 
4.36 

5.51 
5.51 

96'1.48 

. ··.· .-... ,. _, . .!------

SEE REVERSE SIDE FOR LIEN CLAUSE 

Schedule JAM-r2 
Page 203 of 276 

MAWC southwest operations 
Schedule JAM-r6 



Bll.L 10:, 

MAWC 

9.:.~•lfliJGHi.iN 
PLUMBING COMPANY 

-9,ic.--

306 Saini Louis Avenue 
VALLEY PAR!<, MISSOURI 63088 

036-225-0992 314•961-7327 

Missouri M1ertcan Water Co 
PO Box 5605 
Cheny HIii, NJ 00034 

JOB; 

MoPSC S0002 Allachment 5 
Case No. \r'vV.2011.0200 

Page 34 of 42 

11/VOICENO, 3172267 

MAWC • Edgewood Dr. 
PO#: 5000073398 
Gayton, MO 63105 

MAWC 173024 mt due upoo r«eipt 6/1/17 2 

1 
1 
i 
1 
1 
1 
1 

50 
13 
2 
7 

3 
0.5 

Permit 
Compactor Usage 
Trench Safety and Protection 
Dump Fee 
Mini-Excavator Per Day 
Skld<teer Per Day 
Dump Truck Par Day 
Bore @ $W,OO Per Foot 
Plumber At $118;00 Per Hour 
Plumlier OT At $140.00 Per Hour 
Laborer with Service Truck @ 
$89.00 Per Hour 
Operator At $83.00 Per Hour 
Operator OT At $120.00 Per 
Hour 

60.00 60.00• 
45.00 45,00• 
75.00 75.00* 
70.00 10.00• 

350.00 350.00• 
350,00 350.00' 
350.00 350.00* 
25.00 1,250,00* 

118.00 J,534.00* 
H0,00 280.00* 

89.00 623.00* 
83,00 249,00* 

120.00 60.00' 

Total Labor 5,296.00 

• means It~ Is 0-00-taxable 

V1Sit us at our website 
VIIW/.O)laughllnplumblng.com 

SEE REVERSE $!OE FOR LIEN Cu\USE 

Schedule JAM-r2 
Page 204 of 276 

6,260.48 

$6,338.70 

MAWC so rations 
Schedule JAM-r6 



B!Ll TO: 

MAWC 

O,J,iAUOHi.iN 
w:ettu I. 
PLUMBING COMPANY 

-Qtto.--

306 Saint Louis Avenue 
VALLEY PARK, MISSOURI 63086 

636-226•0992 314-961-7327 

Missouri Anwrlcan Water Co 
PO 8oXS605 
Cher,y HIii, NJ 08034 

MAWC 

JOB: 

173024 

C:dgewood 
mlsMu r and malenal to replace lead water se,vice to house, 

1 
1 
l 
I 
1 

100 
1 
1 
1 
I 
2 

1 
1 
2 
l 

1 

1 
1 

I" Flared Tee Head 
3/4" Meter Yoke 
Fibre Meter Box 
Meler Cover or Ud 
St. Louis County Stop-Box 
1' Type K Sort Copper 
1' Flared Angle Stop 
Usage of Quick Plug 
1' Flared Angle Stop 
1" Copper M • FIP Adapter 
1" Copper Fittings 
(90-45-0>upllngs) 
1' Copper Reducer/ Bushing 
1/2' Plug (Square Head) 
1' Type M Hard Copper 
Usage Of String SOider & 
Paste 
B·Tank (Usage) 

Pennit 
Compactor Usage 

Visit us al our website 
1vwv1.0Jlaughlinplumblng.com 

MoPSC 80002 Ath'lchmenl 5 
Case No. WU-2017-0296 

Page 35 or 42 

IINOICENO. 3172268 

MAWC • Edgewood Dr, 
POU: 5000073398 
Oayton, MO 63105 

Mt due upon recelpt 6/1/17 

89,58 
114.81 
96.25 
50.46 
32,87 

4.35 
53.56 
16.S0 
53.56 
13.95 

4.93 
6.67 
9.80 
4.42 

5.51 
5.51 

Total Mate,tal and Other 

60,00 
45,00 

1 

89,58 
114,81 
96.25 
50.46 
32.87 

435.00 
53,56 
16.90 
53.56 
13.95 

9.86 
6.67 
9,80 
8.84 

5.51 
5.51 

1,003.13 

60,00' 
45.00' 

SEE AEVEASE SIDE FOR llEN CLAUSE 

Schedule JAM•r2 
Page 205 of 276 

MAWC southwest operations 
Schedule JAM-r6 



BILL TO, 

CUSTri~~ff 

o.J,IAUGHLiN 
~,-~ml V I 
PLUMBING COMPANY 

--Q,u,--
306 Saint Louis Avenue 

VALLEY PARK, MISSOURI 63088 

636·226-0992 314·961-7327 

Missouri Mleri<'an Water Co 
PO Box5605 
Cher,Y Hill, NJ 08034 

JOB, 

MAWC 173024 

1 
1 
1 

80 
15 
3 
9 

1 

3 

Tren<h safety and Protection 
Skldsteer Per Day 
Mlnl·Excavator Per Day 
Bore @ $25.00 Per Foot 
Plumber At $118,00 Per Hour 
Plumber OT At $HO.DO Per Hour 
Laborer with Service Truck @ 
$89,00 Per Hour 
Laborer with SErvlce Truck OT 
@ $108.00 Per Hour 
Operator At $83.00 Per Hour 

0.5 Operator OT At $120.00 Per 

* means Item Is .non-taxable 

Hour 

Visit us at our website 
www.ojlaughlinplumbing.com 

SEE REVERSE SIDE FOR LIEN CIA 

Schedule JAM•r2 
Page 206 of 276 

MoPSC S0002_Allachmenl 5 
Case No. WU-2017-0296 

P.1ge 36of 42 

INVOICE NO. 3172268 

MAWC • Ed9ewood Dr. 
POH: 5000073398 
Clayton, MO 63105 

net due upon rece:pt 6/1/17 

75.00 
350.00 
350.00 
25,00 

Jl8.00 
140.00 

89.00 

108.00 
83.00 

120.00 

Total Labor 

2 

1s.oo• 
350.00* 
350.00' 

2,000.00• 
1,no.00~ 

420.00• 

801,00' 

108,00' 
249.00' 

60.CO" 

6,288.00 

7,291.13 

$7,372.48 

MAWC southwest operations 
Schedule JAM-r6 



Bill. TO: 

O.J,LAUGHi.iN .u~m, I 
PLUMBING COMPANY 

-8',-e.-
306 Saini Louis Avonua 

VALLEY PARK, MISSOURI 63088 

636-226-0992 314•961-7327 

Missouri American Water Co 
f'O 8ox5605 
Cherry Hill, NJ 08034 

MAWC 
i;,\)\i~t'/)1~~,,,. 

'136 Edgewood 

JOB: 

To furnish labor and mate · replace lead water 5e,vice to house, 

I 
1 
1 
1 
1 
1 
1 

100 
1 

I 
5 
I 

1 

1 
1 
1 
1 
1 

1 • Rared Tee Head 
3/4" Meter Yoke 
Fibre Meter Sox 
Meter Cover or Lid 
St. Louis County Stoj}-ljox 
1" Flared Angle Stop 
1" Rared Coupling 
l"Type K Solt Copper 
1" Copper Fittings 
(90-45-Coupllngs) 
l" Copper M - FIP Adapter 
1" Type M Hard Copper 
Usage Of String Solder & 
Paste 
B•nnk (Usage) 

Permtt 
Compactor Usage 
Trench Safely and Protection 
Sl<ldsteer Per Day 
Mini-Excavator Per Day 

Visit us at our website 
www.oJlaughllnplumblng.com 

MoPSC S0002_Allachment 5 
Gase No. WU-2017-0296 

Page 37 0142 

IIIVOICE NO. 3172269 

MAWC • Edgewood Dr. 
PO#: .5000073398 
Oayron, MO 631!)5 

89,58 
114.81 
96.25 
50.46 
32.87 
53.56 
27,55 
4.35 

4,93 
13.95 
4.42 

5.51 
5.51 

Total Material and Other 

60.00 
45,00 
75,00 

350,00 
350.00 

SALE M!Oum' .. 
. . ' ... ' 

89,58 
114,81 
96.25 
50.46 
32.87 
53,56 
27,55 

435.00 

4,93 
13.95 
22.10 

5.51 
5.51 

952.08 

60.00" 
4S,00" 
,s.oo• 

350,00• 
350,00* 

SEE REVERSE SIDE FOR UEN CLAUSE 

Schedule JAM-r2 
Page 207 of 276 

MAWC southwest operations 
Schedule JAM•r6 



Bill TO 

9-:,~·lf\UGHi.U~ 
~LUM81NG COMPANY 

-Q#e,--
306 Saini Louis Avonua 

VAlLEY PARK, MISSOURI 63088 

636•22$·0992 314-861-7327 

Missouri American Water Co 
PO Box5t;OS 
Cherry HIii, NJ 08034 

JOB; 

MoPSC S0002_Allachmenl 5 
Case No. WU-2017-0296 

Page38 of 42 

mvotcrno. 3172269 

MAWC • Edgewood Dr, 
POii: 5000073398 
Oayton, MO 631_05 

,:cugroAt~·' · .,:run_cw.8fo1tOeih~,:-·· ,j{:/-'._.~ ·=-~vt.,4~11't~·t(M\1\~i}:~ t1Jt(t~\~?f.!¥/-~·r/:. ,.::; ;;)/(~~~*:iflJ\'-·} ;~i-~.No_m L\\~g_ .:· ·\.Yr~oJr.· 
MAWC MAWC 173024 net due upon re<e'pt 6/1/17 2 

80 
15 
3 
9 

· l 

3 
o.s 

• means Item Is non·taxable 

Bore @ $25.00 Per foot 
Plumber At $118.00 Per Hour 
Plumber OT At $140.00 Per Hour 
Laborer with Setvice Truck@ 
$89.00 Per Hour 
Laborer wllh Setvlce Ttu<:k OT 
@ $108.00 Per Hour 
Operator At $83,00 Per Hour 
Operator OT At $120.00 Per 
Hour 

Visit us at our website 
VNN/,o]laughllnplumblng.com 

SEE REVERSE SIDE FOR LIEN ClAUSf. 

Schedule JAM-r2 
Page 208 of 276 

25.00 2,000.00• 
118,00 1,770,00* 
140.00 420,00* 

89,00 801.00* 

108.00 rna.oo• 
83.00 249.00' 

120.00 60.oo• 

Total Labor 6,288.00 

7,240.08 

$7,317,29 

MAWC sou ra ions 
Schedule JAM-r6 



Bill TO: 

O.J,iAUGHi.iN 
MWOlf ... 

PLUMBING COMPANY --.v,,~-
306 Saini Louis Avenue 

VALLEY PARK, MISSOURI 63088 

636•225•0902 314·961-7327 

Missouri American Water Co 
PO Box 5605 
Cheny HIii, NJ 08034 

JOO: 

MAWC 173024 

313 Edgewood 

To furnish labor and 

1 
1 
1 
1 
l 
1 

60 
l 
1 
1 
3 

1 

1 
10 

6 
1 

1 
1 

erlal to replace lead water service to house, 

1" Flared Tee Head 
3/4" Meter Yoke 
Fibre Meter aox 
Meter cover or Ud 
St, Louis county Stop-Box 
1" Flared Angle Stop 
!"Type K Soft Copper 
Usage of Quick Plug 
1" Flared Angle Stop 
1" Copper M • FIP Adapter 
l" Copper fittings 
(90-4S•COupllngs) 
3/4" Male/Female Dialectic 
Union 
J." Copper Reducer/ Bushing 
1'' Type M Hard copper 
3/4" Type M Hard Copper 
Usage Of String SOider & 
Paste 
B•Tank (Usage) 
1/2" Plug (Square Head) 

Visit us at our website 
www.ojlaughllnplumblng.com 

MoPSC sooo2_Auactin10nl 5 
Case No. 'MJ-2017•0296 

Page 39of 42 

INVOiCE NO. 3172270 

MAWC - Edgewood Dr. 
PO#: 5000073398 
C~vton, MO 63195 

net due upon re<e<pt 6/1/17, 

89,58 
114,81 
%,25 
50.46 
32,87 
53.56 
4.35 

16,90 
53.56 
13,95 

4,93 

11.02 
6,67 
4.42 
2,69 

5.51 
5,51 
9,80 

Total Material and other 

.. 

:·$ALEAM®ITT 

'-'!'" 

89.58 
114,81 
96.25 
50,46 
32,87 
53,56 

261.00 
16.90 
53,55 
13,95 

14,79 

11.02 
6.67 

44.20 
16.14 

5.51 
S.51 
9,80 

896,58 

SEE REVERSE SIDE FOil LIEN CI.AUSE 

Schedule JAM•r2 
Page 209 of 276 

MAWC southwest operations 
Schedule JAM-r6 



{ 

BILt 10: 

MANC 

o.J,tAuGHi.iN ~,m I 
PLUMBING COMPANY 

'------:--8'1~~ 

. 306 Saint Louis Avenue 
VALLEY PARK, MISSOURI 63080 

630·22S·0992 3H•961-7327 

1 
1 
1 
l 
1 

50 
13 
2 
7 

3 
o.s 

Missouri Amertcan Water Co 
PO Box 5605 
Cherry Hill, I'll 08034 

JOB: 

MAWC 173024 

Permit 
Compactor Usage 
Trench safety and Protection 
Sk!dsteer Per Day 
Mini-Excavator Per Day 
Bore @ $25,00 Per Foot 
Plumber At $118.00 Per Hour 
Plumber OT At $140,00 Per Hour 
Laborer with Se,vlce TrU(k@ 
$09.00 Per Hour 
Operator At $83.00 Per Hour 
Operator OT At $120,00 Per 
Hour 

* means Item is non·taxable 

Visit us at our websile 
www.oJlaughllnptumblng.com 

SEE AElVERSE SIDE FOR LIEN GLAU 

Schedule JAM•r2 

Page 210 of 276 

MoPSC S0002 AHad1menl 6 
Case No. WU-2017-0296 

page-to of -12 

INVOK;<; NO. 3172270 

MAWC • Edgewood Dr, 
PO#: 5000073398 
Oayton, MO 63105 

net due UJl"fl rece'pt 6/1/17 

60,00 
45.00 
75.00 

350.CO 
350.00 
25.00 

118.00 
140.00 

89.00 
83.00 

120.00 

Total Labor 

2 

60.00• 
45,00* 
75.00* 

350.00* 
350.00" 

1,250.00* 
1,534.00* 

iao.oo• 

6i3.00* 
249.00* 

60.00* 

1,876.00 

5,772,58 

$5,815.29 

MAWC;-sal!lhwest-opemr ns 
Schedule JAM-r6 



BILL 10: 

MAWC 

•_.O.J,i AUGHi.iN 
s.•;-~tJJ, Iii ,. 
PLUMBING COMPANY 

-··•-•'Q/1e.-. ·--· 
30~ Saint Louis Avenue 

VAUEY PARK, MISSOURI 63088 

638·225-0992 314-961-7327 

Mlssourl Amencan Water Co 
PO Box 5605 
Cherry Hill, NJ 08034 

MAWC 

308 Edgewood 

JOB: 

173024 

To furnish labor and materi to replace lead water serviee to house. 

1 

1 
1 
1 
1 
I 

100 
1 
1 
1 
2 

1 

10 
1 
1 
1 

I 

I" flared Tee Head 
3/4' Meter Yoke 
fibre Meter Box 
Meter Cover or Lid 
St. Louis County Stop-Box 
1' flared·Angle Stop 
1" iype K Solt Copper 
1' Flared Angle Stop 
1" copper M - FIP Adapter 
I" C X C copper Tee 
1" Copper Attlngs 
(90·45-0luplings) 
1" Copper fittings 
(St 90 • St. 45) 
1 • Type M Hard Copper 
1' Cx C Copper cap 
3/4" Plug (Square Head) 
Usage Of String Solder & 
Paste 
6-Tank (lJsage) 

Visit us at our websilo 
www.ojlaughlinplumblng.com 

MoPSC S0002_Allachment 5 
Case No. WU-2017-0296 

Page41 of 42 

UIVOICENO, 3172271 

MAWC • Edgewood Dr, 
PO#: 5000073398 
aayton, MO 63105 

net doo up<m rro,;pt 6/1/17 

89,58 
114,81 
96.25 
50.46 
32.87 
53.56 
4.35 

53,56 
13.95 
20.40 

4,93 

17.08 
4.42 
5.15 

11.49 

5.51 
5.51 

Totill Material and Other 

SAtEM\~i-

:; 

I 

89,58 
114,81 
96.25 
50.46 
32.87 
53,56 

435.00 
53.56 
13.95 
20.40 

9.86 

17.08 
44,20 

5.15 
11.49 

5.51 
5,51 

1,059.24 

' f------

see REVERSE SIDE FDR LIEN CLAUSE 

Schedule JAM-r2 
Page 211 of 276 

MAWC southwest operations 
Schedule JAM-r6 



Bill TO: 

MAWC 

o.J,tAuGHLIN 
,MU'ISJf • i 
PLUMBING COMPANY 

-,?l((,....--

306 Saini Louis Avonua 
VALLEY PARK, MISSOURI 63088 

636-225-0092 314•861-7327 

Mlssourt Amerlcan Water Co 
PO Box 5605 
Cheriy HIii, NJ 08034 

JOB: 

MAWC )73024 

1 
1 
1 
1 
i 

90 
17 
4 

11 

2 

3 
0.5 

Permit 
Compactor Usage 
Trench Safety and Protection 
Mini-Excavator Per Day 
Skldsteer Per Day 
Hore @ $25.00 Per foot 
Plumber At $118.00 Per Hour 
Plumber OT At $140,00 Per Hour 
Laborer with Service Truck @ 
$89,00 Per Hour 
Laborer with Service Truck OT 
@ $108,00 Per Hour 
Operator At $83,00 Per Hour 
Operator OT At $120,00 Per 
Hour 

"' means Item Js non•taxable 

Visit us at our website 
www.ojlaughlinplumblng.com 

Schedule JAM-r2 
Page 212 of 276 

MoPSC S0002 Atlachmenl 5 
Case No. Wll-2017-0296 

Page 42 of 42 

JNVOJCE~<l. 3172271 

MAWC -El!gewood Dr. 
POii: 5000073398 
Clayton, MO 63105 

net due ujJOn t""'1pt 6/1/17 

60,00 
45,00 
75,00 

350.00 
350,00 
25.00 

118.00 
140.00 

89.00 

108,00 
83.00 

120.00 

Total Labor 

.. ,,· .. 
GAL~'Al,IOIJNT ·. '.'\ ,··_, .. ,;_-,:,_" 

uthwest o 

2 

60.00• 
45.00* 
75,00* 

3so.oo• 
350.00* 

2,250.00* 
2,006.00* 

560.oo• 

979,00* 

216.00· 
249.00* 

60.00* 

7,200.00 

8,259.24 

$8,345,H 

Schedule JAM-r6 



DILL TO: 

O.J,i AUGHi.iN 
,tt,';:Efffl .. 

PLUMBING COMPANY 
-4"tAA--

306 Saint Louis Avenuo 
VALLEY PARK, MISSOURI 63088 

636•225-0992 314-961-7327 

Missouri Amertcan Water Co 
PO BoX5605 
Cheriy HIii, N) 08034 

..:OB; 

MoPSC S0002_Attachment 6 
Caso No. WtJ.2011.0200 

Page 1 of 64 

MAVIC - Arundel Pl. 
PO#: 500007124-0 
aayton, MO 63105 

MAWC 173017 net due up:,n n,:,,!j:1: I 5/23/17 I 

23 Arundel 

To furnish la 

1 
1 
3 

2 

12 
l 
1 

2 
1 
1 
1 
1 
1 
1 
I 
1 

100 
1 
5 

and matedal to replace lead water service to house. 

I' Flared Angle Stop 
1' Copper M • FlP Adapter 
1' Copper ftWngs 
(90·45·Coupllngs) 
1' Copper Fittings 
{St. 90 - St. 45) 
l' Type M Hard Copper 
1" Copper Reducing Tee 
Usage Of String SOider & 
Paste 
8-Tank (Usage) 
3/4· Brass Cap 
3/4" Plug (Square Head) 
!" flared Tee Head 
3/4• Meter Yoke 
fibre Meter Box 
Meter Cover or lid 
St. loUls County stop-Box 
1" Flared Angle Stop 
1" Type K Solt Copper 
Usage of Quick Plug 
Rock Per Ton 

Visit us at our webslle 
www.ojlaughlinplumblng.com 

SEE REVERSE SIDE FDR LIEN CLAUSE 

Schedule JAM-r2 
Page 213 of 216 

53.56 53.56 
13.95 13.95 

4.93 14.79 

17.08 34.16 
4.42 53.04 

20.47 20.47 

5.51 5.51 
5.51 11.02 
3,21 3.21 

11.49 11.49 
89,.58 89,58 

114.81 114.81 
96,25 96.25 
50.¾ 50.46 
32,87 32.87 
53.S6 53,56 
4.35 435,00 

16.90 16.90 
10.65 53.25 

S,11,E Al<OUNT 

MAWC southwest operations 
Schedule JAM-r6 



81l.LTO: 

. o.J,i AUGHi.iN 
$t,.;f/U, la, 
PLUMBING COMPANY 

--,f;'fJ,--

306 Saint Louis Avenue 
VALLEY PARK, MISSOURI 63088 

314,961-7327 

M~sourl American Water Co 
PO Box 5605 
Cheny HIii, NJ 08034 

JOB: 

MoPSC S0002__Allachmenl 6 
Case No. V'/U-2017-0296 

Page 2 of 64 

INVOICE 1/0. 3172119 

MAWC • Arundel Pl, 
POii: 5000071240 
aayton, MO 63105 

c,,s:roMeii•',. .Nii4iwaMilDs~ ~'i>, , ::C,;?;IE!\'l'@iec}f • ·,: ·:., t{ •t';&llfi .•' . ' .. • :i,e,\!is/;:., · ' •~'o<c~t>.\jn · fl\(lf · 
M/\WC M/\WC 173017 net due Uj:<)O reoalpt 5/Z3/17 2 

1 
1 
1 
1 
1 

80 
1 
1 

19,5 

1,5 

13 
1 

l 
21.5 
2.5 

• means item Is non-taxable 

Pennit 
Concrete Saw Per Day 
Dump Fee 
Tren<h Sarety and Protection 
Compactor Usage 
Bore @ $25.00 Per Foot 
Skldsteer Per Day 
Mini-Excavator Per Day 
Laborer with Seivlce Truck @ 
$89.00 Per Hour 
Laborer \\'Ith seivlce Truck OT 
@ $108.00 Per Hour 
Operator At $83,00 Per Hour 
Operator OT At $120.00 Per 
Hour 
Dump Tru<k Per Day 
Plumber At $tl8.00 Per Hour 
Plumber OT A\ $140.00 Per Hour 

Visit us at our website 
W1W1.ojlaughlinplumbing.com 

SEE REVERSE SIDE FOR LIEN CLAUSE 

Schedule JAM-r2 
Page 214 of 276 

Total Material and 01her 1,163,88 

60.00 60,00* 
350,00 350.00* 
70.00 70.00* 
75.00 75,00*. 
45,00 45.00* 
25',00 2,000.00• 

350,00 350.00* 
350.00 350.00* 

89,00 1,73S,SO* 

108.00 162.00* 
83.00 1,079.00* 

120.00 120,00• 
350.00 350.00* 
118.00 2,537.00• 
140.00 350.00* 

Total Labor 9,633.50 

s,11.e MlOUIIT 10,797.38 

94,39 

$10,891.77 

MAvvti--&ClUJ.[lh~w~e~st~o~p~e~ra~f~1onn~ 
Schedule JAM-r6 



BILL TO: 

MAWC 

5?t,,i.(\UGHi.iN 
PLUMBING COMPANY 

-QHe.-'--

306 Saini Louis Avenue 
VALLEY PAR!(, MISSOURI 03088 

636·220·0992 314-961-7327 

Missouri Ametlcan Water Co 
PO Box sros 
Cher,y HIii, NJ 08034 

JOB, 

MAWC 173017 

24 Arundel 

To furnish labor 

1 
1 

1 
l 
l 
2 
l 

l 
1 
1 
1 
1 
1 
1 

100 
5 

I 
I 

material to replace lead water service to house. 

l-l/2" Gate Valve 
l • l/2" Copper Altlngs 
(St. 90 • St. 45) 
l-l/2" Copper Reducing Tee 
1/2" Boiler Drain/ Hose Blbb 
1-1/2' c x c Copper cap 
l-1/2' rype L Hard Copper 
Usage Of String Solder & 
Paste 
8-Tank (Usage) 
1• Flared Tee Head 
3/4" Meter Yoke 
Abre Meter Box 
Meter Cover or Lid 
st. Louis County Stop-Box 
1 • flared Angle Stop 
!"Type KSoftCopper 
Rock Per Ton 

Permit 
Dump Fee 

Visit us al our website 
www.oJlaughllnplumblng.com 

MoPSC S0002 Atlachmenl 6 
Case No. WU-2017-0290 

Page 3 of 64 

INVOICEllO. 
3172120 

MAWC · Arundel Pl. 
POQ: 5000071240 
Qayton, MO 63105 

netdue\ipo<1 re«lpt 5/23/17 

42,55 · 

26.33 
32.02 
11.11 
10.08 
10.46 

5,51 
5.51 

89.58 
114,81 
95.25 
50.46 
32.87 
53.56 
4.35 

10.65 

To@! Material and Other 

60,00 
70,00 

1 

42.55 

26.33 
32,02 
11.11 
10.08 
20.92 

5.51 
5.51 

89,58 
114.81 
96,25 
50.46 
32.87 
53.56 

435.00 
53.25 

1,079.81 

60.00• 
70.00* 

SEE REVERSE SIDE FOR ~IEN CLAUSE 

Schedule JAM-r2 
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MAWC southwest operations 
Schedule JAM-r6 



BILL iO: 

MA\VC 

O.J.14\UGtii.iM 
A\UIMI 

PLUMBING COMPANY -~,e.--
306 Saint Louis Avenuo 

VALLEY PARK, MISSOURI 63088 

636-225-0902 314-981-1327 

Missouri American Water Co 
PO Box 5605 
Cher,y HIii, NJ 0803'1 

JOB: 

MoPSC S0002_Attachmenl 6 
Case No. WU-2017-0290 

Page 4 of 6<1 

INVOICE NO. 
3172120 

MAWC • Arundel Pl. 
PO#: 5000071240 
Clayton, MO 63105 

MAWC 173017 netdueuj)on receipt 5/23/17 2 

1 
1 
l 
1 
l 

BO 
17.5 
2.5 
13 

l 

19.5 

1.5 

•~. 

Trench Safety and Protection 
compactor Usage 
Skidsteer Per Day 
Mint-Excavator Per Day 
Dump Truck Per Day 
Bore @ $25,00 Per Foot 
Plumber At $118,00 Per Hour 
Plumber OT At $140,00 Per Hour 
Operator At 183,00 Per Hour 
Operator OT At $120,00 Per 
Hour 
Laborer wtth Se!Vlce Truck@ 
$89.00 Per Hour 
Laborer wah Servke Truck OT 
@ $108,00 Per Hour 

75,00 75.00* 
45,CO 45.00* 

350.00 350.00* 
350,00 350.00• 
350.00 350.00* 
25.00 2,000.00* 

118,00 2,065.00• 
140.00 350.00' 
83.00 1,079.00* 

120,00 120.00• 

89,00 1,735,50* 

108,00 162.00* 

Total Labor 8,811.50 

• means Item ls non-taxable 

Visit us at our website 
www.oJlaughllnplumblng.com 

SEE Ala'IEASf. SIDE FOR LIEN CLAUS 

Schedule JAM-r2 
Page 216 of 276 

9 891,31 

87.57 

$9,978.88 

outhwest operatio 
Schedule JAM-r6 



BILL TO: 

MAWC 

:o,J._i AUGHLiN 
$'.«IHI a.;: 
PLUMBING COMPANY 

-di1e.-- · 
306 Saint Louis Avanuo 

VALLEY PARK. MISSOURI 63088 

638·226-0992 314-961-7327 

Missouri Amerl<:an Wabar co 
PO Box5605 
Cheny HIii, NJ 08034 

JOB: 

MAWC 173017 

26 Arundel 

To fumJsh labor and telial to replace le,id water s<rvice to house. 

1 1" Flared Angle Stop 
1 l" Copper M - FlP Adapter 
2 1' Copper Fittings 

(90·45-Couplfngs) 
1 1" Copper Reducer/ Bushing 

10 !'Type M Hard Copper 
1 Usage Of String Solder & 

Paste 
2 B•Tank (Usage) 
t 1" Flared Tee Head 
l 3/4' Meter Yoke 
1 Fibre Meter Box 
1 Meter Cover or Ud 
1 St. Louis county Stop·Box 
1 1• Flared Angle Stop 

100 1 • Type K Soft Copper 
1 Usage of Quick Plug 
5 Rodl Per Ton 

1 Permit 
1 Trench Safety and Pro\e<.tion 

Visit us at our webstte 
www.ojlaughlinplumblng.com 

MoPSC S0002_Atlacilmenl 6 
Case No. W\J-2017-0200 

Page5 of 64 

l<NOlCENO. 
3172121 

MAWC -Arundel Pl. 
PO#: 5000071240 
Clayton, MO 63105 

. net due upon receipt 5/23/17 

53.56 
13.95 

4.93 
6,67 
4,42 

5.51 
5.51 

89.S8 
114.81 
96,25 
50.46 
32.87 
53,56 
4.35 

16,90 
lo.65 

Total Material and Other 

60.00 
75,00 

SAlE ,</i.Ol)iff;: · 

.• - ' -

1 

53,56 
13,95 

9.86 
6.67 

44.20 

5.51 
11.02 
89,58 

114.Bl 
96,25 
50,46 
32,87 
53.56 

435.00 
16,90 
53.25 

1,087.45 

60.00* 
75.00* 

_,,,.,!.ii------

SEE REVERSE SIPE FOR LIEN CLAUSE 

Schedule JAM-r2 
Page 217 of 276 

MAWC southwest operations 
Schedule JAM-r6 



o.J,LAUGHi.iN 
$:/«WI I 
PLUMBING COMPANY 

-U11c,-
306 Saini Louis Avanuo 

VALLEY PARI(, MISSOUAI 63088 

638-225•0092 314-961-7327 

Bill TO: 

cvsr.6i.ie.R 

MAWC 

1 
1 
I 
l 
1 
1 

100 
17.5 
2.5 
13 
l 

19.5 

1.5 

Joa, 
Missouri Americ,in Water Co 
PO Box 5605 
Cher,y HIii, NJ 08034 

MAWC 

Dump fee 
Concrete saw Per Day 
compactor Usage 
Skldsteer Per Day 
Mini-Excavator Per Day 
Dump Truck Per Day 

173017 

Bore@ $25.00 Per Foot 
Plumber At $118.00 Per Hour 
Plumber OT At $140.00 Per Hour 
Operator At $03.00 Per Hour 
Operator OT At $120.00 Per 
Hour 
L1borer with Service Truck @ 
$89.00 Pei- Hour 
laborer with Servke Truck OT 
@ $108.00 Per Hour 

* means Item Is non-taxable 

Visit ua at our wobslle 
www.ojlaughllnplumblng.com 

SEE REVERSE SIDE FOR LIEN ClA 

Schedule JAM-r2 
Page 218 of 276 

MoPSC S00D2_Atlachment 6 
Case No. WU-2017-0296 

Page6 of 64 

IINOlCENO. 3172121 

MAWC • Arundel Pl. 
PO#: 5000071240 
Clayton, MO 63105 

net due ~ receipt 5/l3/ I 7 2 

70.00 
350.00 
45.00 

350.00 
350.00 
350.00 
25.00 

118.00 
140.00 
83.00 

120.00 

89.00 

108.00 

Total Labor 

•· 
0, 

70.00" 
350.00" 
45.00* 

350,00" 
350,00* 
350.oo• 

2,soo.00• 
2,065.00• 

3so.oo• 
1,079,00• 

120.00• 

162.00• 

9,661.50 

10,748.95 

88,19 

$10,837.14 

MAWC so operations 
Schedule JAM-r6 



O,J,1/lUGHi.iN 
.s:-'IUI~ -

PLUMBING COMPANY 
-.Vr,e.~ 

306 Saint Louis Avenue 
VALLEY PARK, MISSOURI 63088 

636•225·0982 314-961-7327 

8/ll TO; JOB: 

. MAWC 

Missouri Amerfcrin Water Co 
PO Box 5605 
Cheny HIii, NJ 08034 

173017 

~ 
~rand matellal to replace lead water service to house. 

l 
l 
2 

1 
10 
1 

2 
2 
2 
l 
1 

60 
1 
5 

l 
1 

40 
1 

1 • flared Angle Stop 
1' Copper M • FIP Adapter 
l • Copper Fittings 
(9(H5•Coupllngs) 
l" Copper Reducing Te,, 
1 '' Type M Hard Copper 
Usage Of String Solder & 
Paste 
B-Tank (Usage) 
112• Brass cap 
Brass Nipple 1/2x4" 
1" Flared Tee Head 
St. Louis county Stop-Box 
1' Type K Soft Copper 
1 • flared Coupling 
Rock Per Ton 

Permit 
ournpfee 
Born@ $25.00 Per foot 
Trench safety and Protection 

Visit us al our website 
www.ojlaughlinplumblng.com 

MoPSC S0002 Allachmenl 6 
Case No. WU-2017-0296 

Page 7 of 64 

INVOtcrno. 3172122 

MAWC • Arundel Pl, 
PO#: 5000071240 
Clayton, MO 63105 

n,t due Upoll re<e!pt 5/23/17 

53.56 
13.95 

4.93 
20.47 

4,42 

5.51 
5,51 
3.14 

16.SS 
89,SB 
32.87 

4,35 
27.55 
10,65 

Total Material and Otber 

60.00 
70,00 
25.00 
75,00 

SA!-EAMOUIIT, 

1 

53.56 
13,95 

9.86 
20.47 
44.20 

5,51 
11.02 
6.28 

33.16 
89,58 
32,87 

261.00 
27.55 
53.25 

662.26 

ro.oo• 
10.00• 

1,000.00* 
75.00• 

SEE REVERSE SIDE FOR LIEN CLAUSE 

Schedule JAM-r2 
Page 219 of 276 

MAWC southwest operations 
Schedule JAM-r6 



Bill TO, 

MAWC 

9:~•IJ\UGHLiN 
PLUMBING .COMPANY 

-Oi,e,--
306 Saint Louis Avenue 

VALLEY PARK, MISSOURI 63088 

636·225·0992 314-961-7327 

Missouri Amertcan Water Co 
PO Box 5605 
Cherry Hill, NJ 08034 

JOB: 

MoPSC S0002_A!laehment 6 
Case No. WU-2017-0296 

Page 8 or 64 

IUVOICH'O. 3172122 

MAWC • Arundel Pl. 
PO#: 5000071240 
Qayton, MO 6310S 

173017 net due upon receipt 5/23/17 2 

1 
l 
1 
1 

17.5 
2.5 
14 

19.5 

1.5 

Compactor UMge 
Skldsteer Per Day 
Mini-Excavator Per Day 
Dump Truck Per Day 
Plumber At $118.00 Per Hour 
Plumber OT At $140.00 Per Hour 
Operator At $83.00 Per Hour 
laborer with Ser,,/ce Truck @ 
$69.00 Per Hour 
Laborer with Ser1lce Truck OT 
@ $108.00 Per Hour 

45.00 45.00* 
350.00 350.oo• 
350.00 350.00" 
350.0D 350.00• 
118.00 2,065.DO• 
140.00 Jso.oo• 
83.00 1,162.00* 

89.00 1,735.SO* 

108.00 162.00* 

Total labor 7,774.50 

* means Item Is non-taxable 

Vlsil us al our website 
www.ojlaughlinplumblng.com 

SEE REVERSE SIDE FOR LIEN ClA E 

Schedule JAM·r2 
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. S/\1.E IJ/.OUNT 8436,76 

53.71 

$8,490.17 

,.,,..,_...,,llwesl--e s 

Schedule JAM-r6 



BILL TO: 

MAWC 

2:~·UUJGHLIN 
PLUMBING COMPANY 

-Q11e.-

300 Saini Louis Avonuo 
VALLEY PARK, MISSOURI 63088 

636•226-0992 314-961-7327 

Missouri Alll<lr/can Water Co 
PO 8ox5605 
Cherry HIii, NJ 08034 

JOO, 

MAWC 173017 

35 Arundel 

To furnish labor and material to replace lead water sel'/tce to house. 

l 

1 
1 

2 
1 

2 
1 
1 
1 
1 
1 
1 

100 
l 
5 

1 
l 

1" Copper fittings 
(90-45-0lupllngs) 
1 • Copper Reducer/ ll\lshlng 
3/4" Copper Fittings 
(90·45-r,ouplings) 
l" Type M Hard Copper 
Usage Of String Solder & 
Pasto 
8-Tank (Usage) 
1' flared Tee Head 
3/4" Meter Yoke 
fibre Meter eox 
Meter Cover or Lid 
st. Louis county Stop•Box 
1' Flared Angle Stop 
1" Type K So« Copper 
Usage of Quick Plug 
Rock Per Ton 

Penni! 
Trench Safety and Protection 

Visit us at our wabstte 
www.ojlaughUnplumbfng.com 

MoPSC S0002_Allachment 6 
Case No. W-2017-0296 

Page 9 of 64 

INVOICENO. Jll2!40 

MAWC • Arundel Pl. 
PO#: 5000071240 
Clayton, MO 63105 

net due uj,oo receipt 5/23/17 l 

4.93 4.93 
6,67 6,67 

3.59 3.59 
4.42 8.84 

5.51 5,51 
5,51 11,02 

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 

16,90 16,90 
10,65 53.25 

Total Material and Other 983.24 

60,00 60,00' 
75,C0 75,00* 

····· ... ,. .. .,~-----

SEE REVEA~E SIDE FDR LIEN GLAU,E 

Schedule JAM-r2 
Page 221 of 276 

MAWC southwest operations 
Schedule JAM-r6 



Bill 10: 

MAWC 

9.:,~·if\UGHi.iN 
PLUMBING COMPANY -~-
306 Saini Louis Avanue 

VALLEY PARK. MISSOURI 63088 

636-225•0992 314•961-7327 

1 
l 
1 
1 
1 

80 
20 
2.5 

13,5 
1 

20 

1,5 

Mlssourl American Water Co 
pO Box5605 
Cheoy HIii, NJ 08034 

JOB: 

MAWC 173017 

Dump fee 
Compactor Usage 
Skldsteer Per Day 
Mini-Excavator Per Day 
Dump Truck Per Day 
Bore@ $25,00 Per root 
Plumber At $118,00 Per Hour 
Plumber OT At $140,00 Per Hour 
Operator At $83.00 Per Hour 
Operator OT At $120.00 Per 
Hour 
Laborer with Service Truck@ 
$89.00 Per Hour 
Laborerwlh service Truck OT 
@ $108.00 Per Hour 

• means Item Is non-taxable 

Visit us at our websile 
www.ojlaughllnplumblng.com 

MoPSC S0002_Anachment 6 
Case No. \W·2017-0296 

Page 100164 

IINO!CE NO. 3172110 

MAWC • Arundel Pl, 
PO#: 5000071240 
aayton, MO 63105 

net due upon receipt S/23/17 2 

70.00 70.00' 
45.00 45,00' 

350.00 350.00' 
350.00 350.00* 
350.00 350,00• 
25.00 2,000.00• 

118.00 2,360.00' 
HO.OO 3so.oo• 
83.00 1,120.50* 

120.00 120.00• 

89,00 1,780.00' 

108,00 162.00* 

Total Labor 9,192.50 

. Si'.lE" AMOut(f 
10 175.74 

9.74 

$10,255.48 

SEE REVERSE SIDE FOR LIEN CLAU$E 

Schedule JAM·r2 
Page 222 of 276 

MAWC so erations 
Schedule JAM-r6 



BILL TO; 

O.J,iAUGHLiN 
~HMI I; 
PLUMBING COMPANY -&I,_ 
306 Saint Louis Avenue 

VALLEY PARK, MISSOURI 83088 

838·225-0992 314-961-7327 

Missouri American Water Co 
PO Box 5605 
Cherry Hill, NJ 08034 

JOB: 

MoPSC S0002_Allachmenl 6 
Case No. WU-2017·0296 

Page 11 of64 

INVOIGENO. 3172141 

MAWC • Arundel Pl. 
PO#: 5000071240 
Oayton, MO 63105 

MAWC 173011 net due upon rmlpt . 5/'l:.3/17 I 
_, ·, .: ·_: '• '? :r11:(o~li)'Blf,flq~/ ',_~-~?Ji?}f;:·S.~·tfff; J f .. _'. .. -~\~/mF~Nltil?.!t~.f;1/ jtr_;{\}AJ'IJl)fif. r::, 

~ 
To furnish labor and material to replare lt:lld water sel'/ice to house. 

1 
I 
1 

1 

1 
l 

15 
1 

2 
1 
1 
1 
1 
1 
1 

100 
1 
5 

l' Flared Angle Stop 
1' Copper M • FIP Adapter 
1' Copper Fittings 
(90-45-0>upllngs) 
3/4" Male/Female Dialectic 
Union 
1" Copper Re<lucer / Bushing 
1• Copper Fittings 
(St, 90 · st, 45) 
I• Type M Hartl copper 
Usage Of String Solder & 
Paste 
B•Tank (Usage) 
1" flared Tee Head 
3/4" Meter Yoke 
Fibre Meler Box 
Meter Cover or Ud 
St. Louis County Stop·Box 
1' Flared Angle Stop 
1" Type K Solt Copper 
Usage o/ Quick Plug 
Rock Per Ton 

Visit us al our webs/le 
www.oJlaughllnplumblng.com 

SEE REVERSE SIDE FOR LIEN CLAUSE 

Schedule JAM·r2 
Page 223 of 276 

53.56 53,56 
13,95 13.95 

4.93 4,93 

11.02 11.02 
6.67 6,67 

17,08 17,00 
4.42 66,30 

5,51 5.51 
5.51 11.02 

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 

16.90 16.90 
10.65 53,25 

SALE AMOUIIT 

MAWC southwest operations 
Schedule JAM-r6 



Dill TO: 

2r~·LAUGHi.iN 
PLUMBING COMPANY 

-Qi,6.-

306 Safnt Louis Avenue 
VALLEY PARK, MISSOURI 63086 

636·225·0992 314-961-7327 

lldssourl Amerkan Watnr Co 
PO Oox5605 
Cherry HIii, NJ 08034 

MoPSC S0002_Allachrnenl 6 
Case No. WU-2017-0296 

Page 12 of 64 

INVOICENO. 
3172141 

MAWC - Arundel Pl. 
PO#: 5000071240 
Clayton, MO 63105 

MAWC 173017 net due up0n recefpt 5/23/17 2 

Total Material and other 1,132.72 

1 Permit 60.00 60,00* 

1 Dump fee 70.00 70.00• 

1 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* 

l Skldsteer Partial Day 120.00 120,00• 

1 Mini-Excavator Per Day 350.00 350.00' 

1 DumP. Truck Per Day 350,00 350,00* 

21.5 Plumber At $118,00 Per Hour 118.00 2,537.00* 

3 Plumber OT At $MO.OD Per Hour H0,00 420,QO• 

13 Operator At $63.00 Per Hour 83.00 1,079,00' 

2 Operator OT At$120,00 Per 
Hour 120,00 240,00* 

19,5 laborer with Servtce Truck@ 
$89,00 Per Hour 89.00 1,735,50* 

2 Laborer with Setvtce Truck OT 
@ $108.00 P>r Hour 108,00 216.00* 

Total Labor 9,797.50 

• means Item ls non-taxable 

Visit us at our website 
1w1W.o)taughllnplumbing.com 

SEE REVERS~ SIDE FOR LIEN ClAU 

Schedule JAM-r2 
Page 224 of 276 

SA ls ,1//.0UITT 
10930.22 

$11,022.08 



BILL TO: 

MAWC 

O.J,l,fUGHi.iN 
##:#WI 1 
PLUMBING COMPANY -ua.,--
sos Saint Louis Avenue 

VALLEY PARK, MISSOURI 63088 

636-225·0992 314•961-7327 

Missouri American Water co 
PO Box 5605 
CherJ)I HIii, NJ 08034 

JOB: 

MoPSC 60002_Attachment 6 
Case No. \'Vt.1·2017-0296 

Page 13 of 64 

JNVOJCENO. 3172142 

MAWC • Arundel Pl. 
PO#: 5000071240 
Clayton, MO 63105 

MAWC 173017 net due upon receipt 5/24/17 l 

40Anmdel 

To furnish labor a 

1 

I 

2 
1 

2 
1 
1 
1 
1 
1 
l 

100 
1 
5 

1 
1 
l 

terlal to replace lead water se!'lk:e to house, 

1" Copper C x C Sleeve/ 
Less Stop 
1" Copper Attlngs 
(90·45-Coupllngs) 
1" Type M Hard copper 
Usage Of String Sokler & 
Paste 
B•Taok (Usage) 
1" flared Tee Head 
3/4" Meter Yoke 
Abre Meter Oox 
Merer Cover or Lid 
St. Louis County stop-Box 
1" Flared Angle Stop 
1" Type K Solt Copper 
Usage of Quick Plug 
Rock Per Ton 

Permit 
Trench Safety and Protection 
Dump feo 

Visit us at our website 
www.ojlaughllnplumblng.com 

SEE REVERSe SIDE FOR LIEN CJAUSE 

Schedule JAM•r2 
Page 225 of 276 

7.03 7,03 

4.93 4.93 
4.42 8,84 

5.51 5.51 
S,51 11.02 

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 

16.90 16.90 
10.65 53.25 

Total Matertal and other 980.01 

60,00 60.00' 
75.00 75.00' 
70.00 10.00• 

MAWC southwest operations 
Schedule JAM-r6 



BILL TO: 

o.J,iAUGHi.lN 
$.\\'.lit>!I Ii, 
PlUMBING COMPANY 

-,-$,~ 

300 Saini Louis Avenue 
VALLEY PARK, MISSOURI 63088 

636-225-0092 314-961-7327 

Missouri American Water CO 
P08oX 5605 
Cherry HIii, NJ 08034 

JOB: 

MoPSC S0002 Attachment 6 
Case No. WU-2017-0296 

Page 14 of 64 

1/NO!0E IIO. 3172142 

MAWC • Arundel Pl. 
POK: 5000071240 
Clayton, MO 63105 

MA'WC MAWC 173017 net due upoore<:elpt 5/24/17 2 

1 
1 
1 
1 

100 
17.5 

3 
13 
1 

19.5 

l 

• means Item Is non-taxable 

compactor Usage 
Sl</ctsteer Per Day 
Mini-Excavator Per Day 
Dump Truck Per Day 
sore @ $25.00 Per Foot 
Plumber At $118,00 Per Hour 
Plumber or At $140.00 Per Hour 
Operator At ~83.00 Per Hour 
Operator OT At $120.00 Per 
Hour 
Laborer with Service Trucl<@ 
$89.00 Per Hour 
laborer with Service Truck OT 
@ $108,00 Per Hour 

Visit us at our website 
w1~w.o)laughllnplumblng.corn 

SEE REVERSE SIDE FOR llEN CLAUSE 

Schedule JAM-r2 

Page 226 of 276 

45.00 45.00* 
350.00 350.00• 
350.00 3so.oo• 
350.00 350.00* 
25.00 2,soo.00• 

110.00 2,065.00* 
140.00 420,00* 
83.00 1,079.00* 

120,00 120.00• 

89,00 1,735.50* 

108,00 108.00* 

Total Labor 9,327.50 

10 307,51 

79.48 

i10,386,99 

MAWC southwest operations 
Schedule JAM-r6 



Bill TO: 

9.:.~-lAUGiii.iN 
PLUMBING COMPANY 

-Ou4.-
306 Saini Louis Avenuo 

VALLEY PARK, MISSOURI 63088 

636•225,0992 314-961-7327 

MISS-Oun American Water Co 
PO Box5605 
Cher,y Hill, NJ 08034 

JOO: 

MoPSC S0002_Allachment 6 
Case No. lMJ-2017-0296 

Page 15of64 

INVOlCENO. 
3172143 

MAWC • Arundel Pl. 
PO#: 5000071240 
Clayton, MO 63105 

CUS,:oii~p . ;,:/'llrt~~J9ill>e6~:•) ;.,:~:,--,, .s~l<V(c(y<)ifl;':. :· ;. :•, '!.' .\>~;>[,i,i C(: ";llSP)~'. ·t;,;,_j :• i!/lio;#),,:ffi.f _·• e>;oe 

MAWC MAWC 173017 netdueupoorOOllpt 5/24/17 1 

44 Arundel 

l 
1 
2 

1 

1 
10 
1 

2 
I 
1 
1 
1 
1 
1 

100 
1 
s 

terlal to replace lead water servke to house. 

I• flared Angle Stop 
1" Copper M • ff P Adapter 
1" Copper FlttiO!)s 
(90-45-Coupllngs) 
1" Copper Fittings 
{St. 90 • St. 45) 
1/'l' Plug (SQU<lre Head} 
l" TYP'l M Hard Copper 
Usage Of Stnng Solder & 
Paste 
B·Tank (Usage} 
1" Flared Tee Head 
3/4" Meter Yoke 
Meter Cover or Ud 
Fibre Meter Box 
St Louis County Stop-Box 
1" Flared Angle Stop 
1 • Type K Son Copper 
Usage of Quick Plug 
Rod<PerTon 

Vlsll us al our website 
v11w1.ojlaughllnplumblng.com 

SEE RcVERSe SIDE FOR LIEN CLAUSE 

Schedule JAM·r2 

Page 227 of 276 

53.56 53.56 
13.95 13.95 

4.93 9.86 

17.08 17.08 
9.80 9.80 
4.42 44.20 

5.51 5.51 
5.51 11.02 

89.58 89.58 
114.81 114.81 

50.46 50.46 
9(;.25 96.25 
32.87 32.87 
53.56 53.56 
4,:,5 435,00 

!6.90 16.90 
10.65 53.25 

Total Marero! and Olher 1,107.66 

MAWC southwest operations 
Schedule JAM-r6 



Bill TO: 

O.J, -AUGHi.iN 
$",\'::l!UII U•;,;:;..;;~~~ 
PLUMBING COMPANY 

-·-.;,~-.-
:JOG Saini Louis Avenue 

VALLEY PARK, MISSOURI 63088 

636-225-0992 314-961•7327 

Missouri Amerkan Water co 
PO Box5605 
Cherry Hill, NJ 08034 

JOB: 

MoPSC S0002 Allachmcnt 6 
C3se No. W'U-2017-0296 

Page 16of 64 

lllVOlCE NO. J!?2!4J 

MAWC • Arundel Pi, 
PO#, 500007124-0 
Cliiyton, MO 63105 

MAWC MAWC 173017 netdne upo,re<eipt 5/24/17 2 

1 
l 
l 
l 

100 
l 
l 
1 

22 
3 

13.S 
1 

20 

1.5 

• means Item IS non-taxable 

Permit 
Dump fee 
Trench Safety and Protection 
Compactor Usage 
Bore@ $2.5.00 Per Foot 
Skldsteer Per Day 
Mini-Excavator Per Day 
Dump Trud< Per Day 
Plumber At $118.00 Per Hour 
Plumber OT At $HO.OD Per Hour 
Operator At $83,00 Per Hour 
Operator OT At $120,00 Per 
HO\lr 
Laborer with Se!Vlce ll\l<:k @ 

$89.00 Per Hour 
Laborer with Se!Vlce Truck OT 
@ $108,00 Per Hour 

Visll us at our website 
VNNJ,oJlaughlinplumblng.com 

Schedule JAM-r2 
Page 228 of 276 

60.00 60.oo• 
70.00 70,00* 
75,00 75.00* 
45,00 45.00• 
25,00 2,soo.00• 

350.00 350,00• 
350.00 350.00• 
350.00 350.00* 
118.00 2,596,00* 
140,00 420,00* 
83.00 1,120.so• 

120.00 no.oo• 

89.00 1,780.00* 

108.00 162.00* 

Total Labor 9,998.50 

11,106.16 

89.83 

ill,195.99 

MAWC sou wes operations 
Schedule JAM-r6 



BILL TO: 

oµsrQ,\lejl 

MAWC 

O,J,i AuGHUN s.\:Cl:m,&a: 
PLUMBING COMPANY 

-Q«c,.--

306 Saint l.ouls Avenue 
VALLEY PARK, MISSOURI 63088 

636-225•0992 314-961-7327 

M~souri American Water Co 
PO Box5605 
Cheny Hill, NJ 08034 

W,i\~9~ iiAo>.ii rj6: '. ' :-. ~-:. -·.~1;_1ft.1Q_~:!~~r;;1fL ;: 

MAWC 

JOB: 

MoPSC S0002_ Altachment 6 
Case No. WU-2017-0206 

Page 17 of 64 

INVOICE ~'O. ll?2!14 

MAWC • Arundel Pl. 
PO#: 5000071240 
aayton, MO 63105 

:· .::. ·. :a~l-•~Ksr.! .Fl :'if/f :'f,i?Jn;ss,\:'.,~ , -·: IH\9;9¢'QAT~_: ':,.:,.~Ai3:E 1 

173017 net due upon receipt 5/24/17 1 

M'IW\~T}tfi,./i , \.-:\(:_-.' ,•-.: ,/ ! .'.';-,_;;,".,,,,~;}· .. ,~,} .~ ,· J.:;'. !~~~'q~~.f~tt_,:_.:)),:, -.··J; __ ·:~·-.. <?:, .. ~{< l·,.~·1·.··_~:-.: . .-• ;:.,1).·wrr·eJ.tf91.v :·· f:-?![:~19.\1Nf,J~t0'.1 

46 Arundel~' 

To furnish and matertal to replace lea<! water service to house. 

I 
I 
1 

1 

1 
10 
2 

5 
1 

2 
1 
1 
1 
l 
1 
l 
l 

100 
1 

efor· ajot!• 
1&1 

t' flared Angle Stop 
1' Copper M • f!P Adapter 
1" Copper Attlngs 
(90·45-CouplingsJ 
3/4" copper Alllngs 
(St, 90 • St, 45) 
1' Copper Reducer/ Bushing 
l" Type M Hard Copper 
3/q" Copper Fillings 
(9o-45·Couplings) 
3/4" Type M Hard Copper 
Usage Of String solder & 
Paste 
B•Tank (Usage) 
1" Flared Tee Head 
3/4" Meter Yoke 
1' Flared Coupling 
Fibre Meter Box 
Meter Cover or Lid 
St, Louis County Stop·Box 
1" Flared Angle stop 
l" Type K soft Copper 
Usage of Quick Plug 

Visll us at our website 
www.0Jlau9hllnplumblng.com 

SEE REVERSE SIDE FOR LIEN CLAU$E 

Schedule JAM-r2 
Page 229 of 276 

53,56 53.56 
13,95 13.95 

4.93 4.93 

5.19 5.19 
6.67 6.67 
4.42 44.20 

3,59 7,18 
2,69 13.45 

5.51 5.51 
5.51 11.02 

89.58 89.58 
114.81 114,81 
27,55 27.55 
96.25 96.25 
50.46 50.46 
32.87 32.87 
53.S6 53.56 
4.35 435.00 

16.90 16.90 

· .... •' . 
, SM!! Al/cOUm' 

,, , 

:-

~~;/~~~~::~ ~:~ 

MAWC southwest operations 
Schedule JAM-r6 



BILL TO: 

o.J,iAUQHi.iN 
J.W!Kl/ Ii 
PLUMBING COMPANY 

-Q'/t<J.-

306 Saint Louis Avenue 
VALLEY PARK, MISSOURI 63088 

631l-22S-0992 314-961-7327 

Missouri Ametlcan Water Co 
PO 8ox5605 
Cheri'/ HIii, NJ 08034 

JOO: 

MoPSC S0002 AUachment 6 
Case No. Vv\J-2017•0296 

Page 18of 64 

INVOICENO. JlnH4 

MAWC • Arundel Pl. 
PO#: 5000071240 
C!ilyton, MO 63105 

~usl'Of>wn · .. ·~l.J1lct~1;_:QR&.E1r~1_0.~'h' ·):~~t'i::!i#.t:1\~H~.'teg)~\-·::~::,, ._.,_._: tf:'.-.:,t~t\t:.:: J _):;; . ··, ·_r~w.$;---- '~--~~\~.1 W!Jff.otce·9ATJ; . .,· _:'.;" r,,d.oE 

MAWC MAWC 173017 n<tdueupo,11ec,!pt 5/24/17 2 

5 

I 
l 
l 
1 
1 
1 
1 
1 

100 
18.5 
1,5 
10 

1.5 

16 

1,5 

* means Item Is non-taxable 

Ro<kPerTon 

Permit 
Dump fee 
Concrete Saw Per Day 
Trench Safety and P10tectlon 
Skklsteer Per Day 
Mini-Excavator Per Day 
Dump Truck Per Day 
Compactor Usage 
Dore @ $25,00 Per foot 
Plumber At $118.00 Per Hour 
Plumber OT At $140,00 Per Hour 
Operator At $83.00 Per Hour 
Operator OT At $120.00 Per 
Hour 
Laborer with Service Truck @ 
$69.00 Per Hour 
Laborer with Servk.e Truck OT 
@ $108.00 Per Hour 

Vlslt us at our website 
W\Wt.ojlaughllnplumbing.com 

SEE REVERSE SIDE fOR LIEN ClAIJSE 

Schedule JAM-r2 
Page 230 of 276 

10.65 53,25 

Total Material and Other 1,135.89 

60.00 60.00• 
70.00 70,00' 

350,00 , 350.oo• 
75.00 7s.oo• 

350.00 350.00* 
350.00 350.00' 
350.00 350.00' 
45.00 45.00' 
25,00 2,500.00* 

118.00 2,)83,00* 
140.00 210,00' 
83.00 830.00' 

120.00 180.00' 

89.00 1,424,00' 

108.00 162.00' 

Total Labor 9,139.00 

SAJ.E·/\1,IQUt{r . 
10 274.89 

92. 

$10,367.01 

MAWC southwest operations 
Schedule JAM-r6 



Oil.I.. TO; 

MAWC 

O.J,iAUGiii.iN ~m, _ r 
PLUMBING COMPANY 

-. -QHC,--
306 Saini Louis Avanua 

VALLEY PARI<, MISSOURI 63088 

636·225-0992 314•961-7327 

Mfssom1 Amerfcan Water Co 
PO Box 5605 
Cher,y Hill, NJ 08034 

JOO, 

1/.oPSC S0002 Allachmenl 6 
Case No. WU-2017-0296 

Page 19 of 64 

IHVOICeNO. Jl?2H5 

MAWC • Arundel Pl. 
PO#: 5000071240 
Clayton, MO 63105 

MAWC 173017 net due upon rcoopt 5/24/17 1 

48 Arundel 

1 
1 
l 
1 
1 
2 

100 
1 
2 
I 
3 

1 
10 
2 
1 

1 
4 
5 

and material to replace lead water se!Vk:e to house. 

1" Flared Tee Head 
3/4' Meter Yoke 
Fibre Meter Box 
Meter Cover or Lid 
St. Louis County Stop-Box 
l' Flared Angle Stop 
1' Type K soft Copper 
Usage of Quick Plug 
!Hank (Usage) 
1 • Copper M - flP Adapter 
1 • Ccpper Fittings 
(90•45•Coupllngs) 
111 Copper Reducing Tee 
1' Type M Hard Copper 
1/2" Plug (Square Head) 
Usage Of String Solder & 
Paste 
Universal Slider Brackets 
Drywall Screw 
Rock Per Ton 

Vlsll us at our webslle 
www.ojlaughllnplumblng.com 

SEE AEV~RSE SIOE FOR LIEN CLAUSE 

Schedule JAM-r2 
Page 231 of 276 

89.58 89,58 
114,81 IM.Bl 
96.25 96,25 
50.% 50.46 
32.87 32.87 
53.56 107,12 

4.35 435.CO 
16,90 16.90 
5.51 11.02 

13.95 13.95 

4.93 14.79 
20.47 20A7 
4.42 44.20 
9.80 19.60 

5.51 5,51 
MO 7.40 
0,33 1.32 

to.65 53.25 

Tola! Matetial and Olher 1,134.50 

MAWC southwest operations 
Schedule JAM-r6 



BILL TO: 

MAWC 

2:~•14\UGHLiN 
PLUMBING COMPANY _,.,,,~-
306 Saint Louis Avenue 

VALLEY PARK, MISSOURI 63080 

636-225-0992 314-961•7327 

Missouri American Water Co 
PO Box 5605 
Cher,y Hill, NJ 08034 

JOO: 

MoPSC $0002 Allachment 6 
Case No. VVU-2017-0296 

Page 20 of 64 

INVOICE ~'O. 
3172145 

MAWC • Arundel Pl, 
POU: 5000071240 
Clayton, MO 63105 

MAWC l 73017 net due upon receipt 5/24/17 2 

1 
1 
1 
1 
1 
1 
l 
1 

100 
21,5 

2,5 
13 
1 

19.5 

1.5 

Permit 
Trench Safety and Protection 
Dump Fee 
Concrete Saw Per Day 
Compactor Usage 
Sl<ldsteer Per Day 
Mint-excavator Per Day 
Dump Truck Per Day 
Bore@ $25,00 Per foot 
Plumber At $ 118,00 Per Hour 
Plumber OT At $140,00 Per Hour 
Operator At $83,00 Per Hour 
operator OT At $120.00 Per 
Hour 
Laborer With Seivke T"!ck @ 
$69.00 Per Hour 
l.aborer with Seivlo, Truck OT 
@ $108.00 Per Hour 

60.00 60.00* 
75.00 75.00* 
70.00 70.00* 

350.00 350.00' 
45.00 45,00* 

350.00 350,00• 
350.00 350.00* 
350.00 350.00* 
25.00 2,500.00* 

118,00 2,537.00* 
140.00 350,00* 
83.00 1,079.00"' 

120.00 120.00• 

89,00 1,735,50* 

108.00 162.00* 

Toti! l.abor 10,133,50 

* means Item Is noo~taxable 

Visit us at our website 
VN/\'1.o]laughlinplumbing.com 

SEE REVERSE SIDE FOi\ LIEN CLAUS 

Schedule JAM·r2 
Page 232 of 276 

SAlE f/lO~llT ,: .. .,. 11268,00 

$11,360.01 

MAWC southwest operations 
Schedule JAM-r6 



BllL TO: 

o.J,L,AUGHLiN 
w:,rnfl 1 

PLUMBING COMPANY 
~ t.fltd-,-

306 Saini Louis Avenue 
VALLEY PARK, MISSOURI 63088 

636-225·0992 314-961-7327 

Missouri American Water Co 
PO Box5605 
Cherry HIii, NJ 08034 

JOB: 

~ 
To furnish labor and material to replace lead water service to house, 

1 
1 
1 

1 
l 
l 
1 
2 

10 
1 

2 
l 
1 
1 
1 
l 
l 
1 

100 
I 
5 

1' Flared Angle Stop 
1" Copper M • FIP Adapter 
1" Copper Rttlngs 
(90-<15-Couplings) 
1' Copper Reducing Tee 
3/4" Boiler Drain I Hose Bibb 
3/4" Plug {Square Head) 
1 • Mickey Hanger 
Drywall screw 
l" Type M Hard Copper 
Usage Of String Solder a 
Paste 
B·Tank (U,age) 
1• Flared Tee Head 
3/4" Meler Yoke 
H/4" Flared Coupling 
Fibre Meter Box 
Meter Cover or Lid 
St. Louis County Slop-Box 
1" Flared Angle Stop 
1' Type K Soll Copper 
usage of Quick Plug 
Rock PerTon 

Visit us at our website 
www.ojlaughllnplumblng.com 

MoPSC S0002_Allachmenl 6 
Case No. \MJ,2017-0296 

Page 21 of 64 

INVOICE NO. 3172146 

MAWC • Arundel Pl, 
POI: 5000071240 
Cl.ayton, MO 63105 

53.56 
13,95 

4.93 
20.47 
12.36 
11.49 

0.92 
0.33 
4.42 

5,51 
5.51 

89,58 
114.81 
79.76 
96.25 
50.46 
32.87 
53.56 
4,35 

16.90 
10.65 

·s&e ;11,IO!JNT 

53.56 
13.95 

4.93 
20A7 
12.36 
11.49 
0.92 
0,66 

44,20 

5.51 
11.02 
89.58 

114.81 
79.76 
96.25 
50.46 
32.87 
53.56 

435.00 
16.90 
53.2S 

SEE ReVERSE SIDE FOR LIEN CLAUSE 

Schedule JAM-r2 
Page 233 of 276 

MAWC southwest operations 
Schedule JAM-r6 



t 
I 

Bill TO: 

o.J,11 AliGHi.iN 
U.U.IIJ! u: 
PLUMBING COMPANY _.,,,,,,-
306 Saini Louis Avenue 

VALLEY PARK, MISSOURI 63088 

636-225•0992 314-961-7327 

1 
1 
1 
I 
1 
1 
1 
1 

80 
14.5 

Missouri American Water Co 
PO Box 5605 
Cheny HIii, NJ 08034 

Permit 
Dump Fee 
Trench safety and Protection 
Concrete Saw Per Day 
Compactor Usage 
Skfdsteer Per Day 
Mini-Excavator Per Day 
Dump Truck Per Day 
Bore @ $25.00 Per Foot 
Plumber At $118.00 Per Hour 

JOB: 

1.5 Plumber OT At $140.00 Per Hour 
10 Operator At $83.00 Per Hour 
1.5 Operator OT At $120.0D Per 

Hour 
15 Laborer with Service Truck@ 

$89.00 Per Hour 
1.5 Laborer with se,vloe Truck OT 

@ $108.00 Per Hour 

* means Item is non-taxable 

Visil us at our websila 
www.oJlaughllnplumblng.com 

SEE REVERSE SIDE FOR LIEN C 

Schedule JAM-r2 
Page 234 of 276 

Morse saoo2_Allachrnen16 
Case No. WV-2017•0296 

Page22 of 64 

1Nvo;ce NO. 
3172146 

MAWC - Arundel Pl. 
POU: 5000071240 
Clavton, MO 63105 

Total Material and other 

60.00 
70.0D 
7S.00 

350.00 
45.00 

350.00 
350.00 
350.00 

25.00 
118.00 
140.00 
83.00 

120.00 

89.00 

108.00 

Total Labor 

'SALE "11.ouNT 

1,201.51 

60.00* 
70.00" 
75.00" 

350.00' 
45.00' 

350.00* 
350,00* 

· 350.00* 
2,000.00* 
1,711.00• 

210.00* 
830.00* 

180.00• 

1,424,00• 

162.00* 

8,167.00 

9 368.51 

97.44 

$9,465.95 

MAWC sout west operations 
Schedule JAM-r6 



j 
DILL TO; 

MAWC 

O.J.lf\UGHi.iN 
.tM"fllll 

PLUMBING COMPANY 
~q,,e,-

308 Saini Louis Avenue 
VALLEY PARK, MISSOURI 63088 

638•225•0992 

1 
1 
2 

1 
1 

12 
I 
1 
4 
1 

2 
1 
1 
I 
1 
1 
1 
1 
1 

100 

Mlssou1I American Waler Co 
l'O Dox5605 
Cherry Hill, NJ 08034 

JOB: 

MAWC 173017 

4Arundel ~' 

, <umlsh labor alerial to repfoce lead water service to house. 

1" Flared Angle Stop 
1" copper M - FJP Adapter 
1" Copper Fittings 
(90-45-0luplings) 
l" Copper Reducing Tee 
1" Copper Flltings 
(St 90 - St, 45) 
1" Type M Hard Copper 
Universal Slider Brackets 
3/4' Plug (Square Head) 
Dtywall Screw 
Usag~ Of String Solder & 
Paste 
B-Tank (Usage) 
3/4' Shark Bite cap 
1" Flared Tee Head 
3/4" Meter Yoke 
I" Flared Coupling 
fibre Meter Box 
Meter Cmer or Lid 
St. Louis county Stop-Box 
1" Flared Angle Stop 
1" Type K SOit Copper 

Visit us at our website 
www.oJlaughllnplumblng.com 

MoPSC S000?. Atlachmenl 6 
Case No. WU-2017-0296 

Pago 23of64 

INVOICE ND. 
3172147 

MAWC • Arundel Pl, 
PO#: 5000071240 
Clayton, MO 63105 

n,t due upoo receipt 5/24/17 

53.56 
13,95 

4,93 
20.47 

17.08 
4.42 .. 
7.40 

11.49 
0.33 

5.51 
5.51 
7.36 

89,58 
114,81 
27,55 
96.25 
50.46 
32.67 
53,56 
4,35 

., 

?lll£Af{PONT 

1 

53.56 
13.95 

9.86 
20.47 

17.08 
53,04 
7.40 

11.49 
1.32 

5.51 
11.02 
7.36 

89.58 
114.81 
27,55 
96,25 
50,46 
32.87 
53.55 

435.00 

SEE REVERSE SIDE FOR LIEN CLAUSE 

Schedule JAM-r2 
Page 235 of 276 

MAWC southwest operations 
Schedule JAM-r6 



I 
BILL TO; 

MAWC 

o.J,iAUGiii.iN 
JJK4t',4J ti 
PLUMBING COMPANY 

--Q,t~-
306 Saini Louis Avenue 

VALLEY PARK, MISSOURI 63088 

636-225-0992 314•961-7327 

1 
5 

1 
I 
1 
1 
1 
1 
1 

100 
14,5 
1,5 
10 

1.S 

16 

1,5 

Missouri American Water Co 
PO Box 5605 
Cherry HIii, NJ 08034 

JOB: 

MAWC 173017 

Usage of Qukk Plug 
Rock Per Ton 

Pem1tt 
Trench Safety and Protection 
Dump fee 
Compactor Usage 
Skldsteer Per Day 
Mlni-1,}lcavator Per Day 
Dump Trod< Per Day 
Bore@ $25.00 Per Foot 
Plumber At $118,00 Per Hour 
Plumber OT At $140.00 Per Hour 
Operalnr At483,00 Per Hour 
Operator OT At $120.00 Per 
Hour 
Laborer with Service Truck @ 
$89.00 Per Hour 
laborer with Service Truck OT 
@ $108.00 Per Hour 

* means Item Is non·taxable 

Visit us et our website 
1WN1.0Jlaughlinplumblng.com 

MoPSC S0002 Allachrnoni 6 
Case No. WU-2017-0296 

Page 24 of 64 

INVO:C€NO. 3172147 

MAWC - Arundel Pl. 
POU: 5000071240 
aayton, MO 63105 

net due upon reo,tpt 5/24/17 

16.90 
10.65 

Total ~latertal and Other 

60.00 
75.00 
70.00 
45.00 

350.00 
350.00 
350,00 
25.00 

118.00 
140,00 
83.00 

120.00 

89.00 

108.00 

Total Labor 

2 

16.90 
53.25 

1,182.29 

60.00• 
75.00* 
70.00• 
45.00* 

350,00* 
350,00* 
350,00" 

2,500.00* 
1,111,00• 

210.00• 
830.oo• 

180.00• 

1,424.00" 

162.00* 

8,317,00 

9,499.29 

$9,595.17 

SEE REVERSE SIDE FOR LIEN CLAUSE 

Schedule JAM•r2 
Page 236 of 276 

MAWC southwest operations 
Schedule JAM-r6 



BILL TO: 

9.:.~·LAUGitLiif 
PLUMBING COMPANY 

-.Y"c,--
306 Saini Louis Avenue 

VALLf:Y PARK, MISSOURI 63088 

636·225-0992 314-961-7327 

Missouri American Water Co 
PO Box 5605 
Cheny Hill, NJ 08034 

JOB: 

MoPSC S0002_Atlachmenl 6 
Case No. WlJ,2017-0296 

Page 25 of 64 

IN\'OiCENO. 3172148 

MINIC -Arundel Pl. 
POii: 5000071240 
Gayton, MO 63105 

. cvstkl.\Eft< · · .. r.u~cttAinrqnp:efr~.ii.,;: -: ;:·~':C\~}H~~.1t~f.\~.-'\·:·~.:'.-s.; t.'1~'~.:~~!.J\:~:.< '.' ;-~-·:t:. -1~li~% ;·> ·_·; ·1 ._j~~'qet).\tf•; ·_.;'i)rW. 

MAWC MAWC 173017 net due upon reo,lpt 5/24/17 1 

55 Arundel 

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

1 1" Flared Angle Stop 
1 l" Copper M - FIP Adapter 
3 1" Copper Fittings 

(90-45-0Jupllngs) 
3 1 • Copper Fittings 

(St. 90 • St, 45) 
1 1• Copper Reducing Tee 

JO 1" Type M Hard Copper 
1 1• M<ckey Hanger 
2 Drywall screw 
2. 1/2" Plug (Square Head) 
2 8-Tank (Usage) 
1 Usage Of String Sokler & 

Paste 
1 1• flared Tee Head 
1 3/4" Meter Yoke 
1 1" Flared Coupling 
1 Fibre Meter Box 
1 Meter Cover or Lid 
1 St. Louis County SloJ}'BoX 
1 1" Rared Angle Stop 

100 1" Type K soft Copper 
1 Usage of Quick Plug 

Visit us at our website 
Wl'I\Y.ojlaughllnplumblng.com 

SEE REVERSE SIDE FOR LIEN CLAUSE 

Schedule JAM-r2 
Page 237 of 276 

53.56 53,56 
13.95 13,95 

4.93 14,79 

17,08 51,21 
20.47 20.47 
4.42 '14.20 
0.92 0.92 
0.33 0,66 
9.80 19.60 
5.51 11.02 

5,51 5.51 
69.58 89.58 

114.81 114,81 
27.55 27.55 
!/6.25 96.25 
50,46 50.46 
32.87 32.87 
53.56 53.56 
4.35 435,00 

16,90 16.90 

MAWC southwest operations 
Schedule JAM-r6 



I 
I 

BILL 10; 

MAWC 

8;l,,l(tUGHi.lN 
PLUMBING COMPANY 

-11,u,-
308 Saini Louis Avenue 

VALLEY PAR!<, MISSOURI 63088 

636•225-0992 314·961-7327 

5 

1 
1 
1 
1 
1 
1 
1 

80 
11.5 
1.5 
10 

1,5 

16 

1.5 

Missouri American Water CO 
PO Box 5605 
Cherry Hill, NJ 08034 

JOB: 

MAWC 173017 

Rock PerTon 

Permit 
Trend, Safely and Protection 
Dump Fee 
Compactor Usage 
Skldsteer Per Day 
Mini-Excavator Per Day 
Dump Trud< Per Day 
Bore @ $25.00 Per Foot 
Plumber At $118.00 Per Hour 
Plumber OT At $140.00 Per Hour 
Operator At $83,00 Per Hour 
Operator OT At $120.00 Per 
Hour 
Laborer with se~ Truck @ 
$89,00 Per Hour 
Laborer with Se,W, Truck OT 
@ $108.00 Per Hour 

* means item is non•taxabfe 

Visit us al our website 
wv,w,ojlaughlinplumblng,com 

SEE AEVEASo SIDE FOR LIEN CLAU 

Schedule JAM-r2 
Page 238 of 276 

MoPSC S0002 Atlochment 6 
Case No. WU-2017-0296 

Page2G of 64 

INVO!CE NO. 
3172148 

MAWC -Arundel Pl. 
POii: 5000071240 
Clayton, MO 63105 

net due upoo te(e/pt 5/24/17 

10.65 

Tctal Mate1ial and Other 

60,00 
75.00 
70.00 
45,00 

350.00 
350.00 
350.00 

25.00 
118.00 
HO.OD 
83.00 

120.00 

89.00 

1D8.00 

Total Labor 

SAlE AMOU1/T. 

·2 

53.25 

1,206.15 

60.00• 
75,00* 
70,00* 
45,00• 

350.00* 
350.00* 
350,00• 

2,000.00• 
1,711.00* 

210.00• 
830.00* 

180.00* 

1,424.00' 

162.00* 

7,817.00 

9 023.15 

97.82 

$9,120,97 

Schedule JAM-r6 



BILL TO: 

o.J,LAUGtii.iN 
ffit-Hfll I I 
PLUMBING COMPANY 

-tfH<-.-
306 Sain! Louis Avenue 

VALLEY PARK, MISSOURI 63088 

636-226•0092 314·961-7327 

Mlssovrl American Water Co 
PO Box 5605 
Cherry HIii, ID 08034 

JOB: 

MAWC 173017 

~ and material to replace lead water service to house. 

2 
1 
4 

1 
1 

1 

20 
5 
l 

1 
1 
1 
1 
1 
1 

90 
1 
5 

1" flared Angle Stop 
1" Copper M - FJP Adapter 
1 • Copper fittings 
(90-45-Couplings) 
1• Copper Reducing Tee 
3/4" Coppet Fl!tlngs 
(90-45-COupUngs) 
3/4" Male/Female Dialectic 
Union 
1' Type M Hard Copper 
3/4' Type M Hard Copper 
Usage Of String SOider & 
Paste 
8-Tank (Usage) 
1' Flared Tee Head 
3/4' Meter Yoke 
Fibre Meter Box 
Meter Cover or Lid 
St. Louis county Stop•Box 
1' Type K Solt Copper 
Usage or Quick Plug 
Rock Per Ton 

Visit us at our website 
www.oJlaughllnplumblng.com 

MoPSC S0002 Allactm1en! 6 
Case No. WJ-2017-0296 

Page 27 of 64 

INVOlCENO. 
3172149 

MAWC • Arundel Pl, 
POU: 5000071240 
Oayton, MO 63105 

net due upon reco:pt 5/24/17 

53,56 
13.95 

4.93 
20.47 

3.59 

ll.02 
4.42 
2,69 

S.SI 
5.51 

89.58 
114.81 
96.25 
50.46 
32.87 
4.35 

16.90 
10.65 

1 

107.12 
13.95 

19.72 
20.47 

3.59 

11.32 
88.40 
13.45 

5,51 
5.51 

89.58 
114,81 
96.25 
50.~6 
32.87 

391.50 
16.90 
53.25 

SEE REVERSE SlOE FOR LIEN CLAUSE 

Schedule JAM-r2 
Page 239 of 276 

MAWC southwest operations 
Schedule JAM-r6 



BILL TO: 

o.J,i AUGHi.iN 
6.Wttml. 

PLUMBING COMPANY 
--.Y,16,-

300 Saini Louis Avenue 
VALLEY PARK, MISSOURI 03088 

631J-22~-0992 314-961-7327 

Missouri American Water Co 
PO Box5605 
Chen-y HIii, NJ 08034 

JOB; 

MoPSC S0002 Attechmenl 6 
Caso No. WU-2017-0206 

Pago 28 of 64 

INVOICE NO. 
3172

M
9 

MAWC • Arundel Pl, 
PO#: 5000071240 
anyton, MO 63105 

PAOF. - ~ 

MAWC MAWC 173017 net due upon re<elpt 5/24/17 2 

l 
1 
l 
1 
1 
1 
1 

80 
15.25 

l 
8 
1 

16 

1 

• means Item Is non-taxable 

Permit 
Trench safety and Protection 
Dump Fee 
Compactor Usage 
Skldsteer Per Day 
Mini-Excavator Per Day 
Dump Truck Per Day 
Dore @ $25,00 Per Foot 
Plumber At.$118,00 Per Hour 
Plumber OT At $140.00 Per HOur 
Operator At $83.00 Per Hour 
Operator OT At $120.00 Per 
Hour 
Laborer v.ith Service Truck @ 

$89.00 Per Hour 
Laborer with Servrce Truck OT 
@ $108,00 Per Hour 

Visit us at our website 
www.o)laughlinplumblng.com 

sge REVERSE SIDE FOR LIEN CLAUSE 

Schedule JAM-r2 
Page 240 of .276 

Total Material and OU1er 1,134.36 

60,00 60.00* 
75.00 75.00* 
70.00 70.00" 
45.00 45.00' 

350,00 350,00* 
350,00 350,00* 
350.00 350.00* 
25.00 2,000,00* 

118.00 1,799.50* 
140.00 140,00* 
83,00 661,00• 

120.00 120.00* 

89.00 1,424.CO* 

108.00 108.00* 

Total Labo< 7,555,50 

S,<l.E M!OUITT . 
8689,86 

92.00 

$8,781.86 

MAWC southwest operations 
Schedule JAM-r6 



BILL TO: 

o.J.~UGHLiN 
SNCE1111 - I 
PLUMBING COMPANY 

-,1,t<,.---

306 Saint Louis Avenuo 
VALLEY PARK, MISSOURI 630ll8 

636-226•0992 314'-961-7327 

Missouri American Water Co 
PO 8ox5605 
Cherry HIii, NJ 08034 

JOS: 

MoPSC sooo2_Allaci1men1 6 
Case No. WU-2017-0296 

Page 29 or 64 

INVO<CENO. 3172150 

MAWC • Arundel Pl. 
PO#: 5000071240 
Clayton, MO 63105 

MAWC MAWC 173017 net due upon receipt S/24/17 1 

60 Arundel 

· · · '·i,o and material to replace lead water se,vl<:c to hou.~e. 

1 
1 
3 

7 
1 

2 
l 
1 
1 
1 
1 
1 

100 
1 
5 

1 
1 
1 

1" Flared Angle Stop 
1" Copper M • AP Maptcr 
1' Copper Rttings 
(S0-45-Coupllngs) 
1• Type M Hard Copper 
Usage Of String SOider & 
Paste 
B:rank (Usage) 
1· Flared Tee Head 
3/4" Meter Yoke 
Fibre Meter 8ox 
Meter Cover or Ud 
St. Louis county Stop-Box 
1" Flared Angle Stop 
1" Type K Soft Copper 
Usage of Quick Plug 
Rock Per Ton 

Permit 
Trench Safety and Protection 
Dump Fee 

Visit us al our webslle 
www.ojlaughlinplumbing.com 

SEE REV/iHSE SIDE FOR LIEN CLAUSE 

Schedule JAM-r2 
Page 241 of 276 

53.56 53.56 
13,9S 13.95 

4.93 14,79 
4.42 30.94 

5.51 5.51 
5.51 11.02 

89,56 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 
16.90 16.90 
10,65 53.25 

Total Material and Other 1,072.45 

60.00 60.oo• 
75.00 75.00' 
70.00 70.00' 

SAlEf<MO\RIT 
. .. : 

; .• ,,. 
•· ,_ ____ _ 

MAWC southwest operations 
Schedule JAM-r6 



BILL TO: 

MAWC 

o.J.i AiiCHi.iN 
tt,t.;eOIJ lait 
PLUMBING COMPANY 

-.VM.-
306 Saini Louis Avenue 

VALLEY PARK, MISSOURI 63080 

636-226·0992 314·961-7327 

1 
80 
16 
2 

6.5 
2 

13 

2 

Missouri Amer le.in Water Co 
PO Box 5605 
a,er,y Hill, NJ 08034 

Joa, 

Compactor Usage 
Bore @ $25.00 Per Foot 
Plumber At $118.00 Per Hour 
Plumber OT At $140,00 Per Hour 
Operator At $83.00 Per Hour 
Operator OT At $120.00 Per 
Hour 
Laborer With 5eNlce Trock@ 
$89.00 Per Hour 
Laborer With Service Truck OT 
@ $108.00 Per Hour 

* means item Is non-taxable 

Visit us at our website 
www.oJlaughlinplumblng.com 

Schedule JAM-r2 
Page 242 of 276 

MoPSC S0002 Alfachmenl 6 
Case No. \NU-2017-0296 

Page 30of64 

IIIVOICcNO. Jll2JS0 

MAWC • Arundel Pl. 
PO#: 5000071240 
Clayton, MO 63105 

net due upon receij)t 5/24/17 ]. 

M 

45.00 45.00' 
25,00 2,000.00>:t 

118,00 1,888.00' 
140.00 280.00* 
83.00 539.50* 

120.00 240.00• 

89,00 1,157,00* 

108.00 . 216.00* 

Total Labor 6,570.50 

7,6•12,95 

$7,729.93 

~ati ns 
Schedule JAM-r6 



Bill TO: 

MAWC 

o.J,lf\,iiGtii.iN 
t1i'C<rnt I 

PLUMBING COMPANY 
--dM.t:,---. 

306 Saini Louis Avenue 
VALLEY PARK, MISSOURI 63088 

636-225-0992 314-961-7327 

Missouri American Water Co 
PD Box 560S 
Olerry HIii, Ill 08034 

JOB: 

MoPSC S0002_Allachment 6 
Case No. WlJ.2017•0296 

Page 31 or 04 

INVOICENO. JlnlSl 

MAWC • Arundel Pl. 
POH: 5000071240 
C~yton, MD 63105 

· MAWC . 173017 netdueuponrecelpt 5/24/17 1 

61 Arundel 

To furnish labor and mate to replace lead water seivlce to house. 

2 
1 
2 

1 
6 
I 

2 
1 
1 
1 
l 
1 

100 
1 
5 

l 
1 
l 

1" Flared Angle Stop 
1" Copper M • FIP Adapter 
I" Copper Flttlngs 
(9\MS•Coupling.s) 
1" Copper Redm:er / Bushing 
1" Type M Hard copper 
Usage Of Suing Solder & 
Paste 
B·Tank (Usage) 
1" Flared Tee Head 
3/4' Meter Yoke 
Fibre Meter Box 
Meter Cover or Ud 
St. Louis county Stop-Box 
1" lype K Soft Copper 
Usage of Quick Plug 
Rock Per Ton 

Penm~ 
Dump Fee 
compactor Usage 

Visit us at our wabslle 
www.oJlaughllnpJumbing.com 

SEE REVERSE SIDE FOR LIEN CLAUSE 

Schedule JAM-r2 

Page 243 of 276 

53.56 107.12 
13.95 13.95 

4.93 9.86 
6.67 6.67 
4.42 26.52 

S.S1 5.51 
5.51 11.02 

89,58 89.50 
114.81 114.81 
96.25 %.25 
50.46 50.46 
32.87 32.87 
1.35 435.00 

16,90 16.90 
10.65 53,25 

Total Material and Other 1,069.77 

60.00 60.00* 
70.00 70.00* 
45,00 45.00* 

SA(EJ\MO\IUT. 

MAWC southwest operations 
Schedule JAM-r6 



8~L TO: 

2:.~-UUJGHLiN 
PLUMBING COMPANY 

--F1te.--
S06 Saint Louis Avenue 

VALLEY PARK, MISSOURI 63080 

636-225·0992 314-961-7327 

MiSsouri Amertcan Water Co 
PO Box5605 
Cherty Hill, NJ 08034 

JOB: 

MoPSC sooo2 A!lacJ1men1 6 
Case No. WU-2017•0296 

Page 32 0164 

1"VOlCEIIO. 3172151 

MAWC • Arundel Pl. 
PO#: 5000071240 
C~yton, MO 63105 

MAWC MAWC 173017. net due upon reoeipt 5/14/17 2 

1 
1 
1 
1 

100 
16 
2 

8.5 
2 

15 

2 

• means Item Is non-taxable 

COncrete saw Per Day 
Skldsteer Per Day 
Wnl·Excavator Per Day 
Dump 'frll<k Per Day 
Bore @ $25.00 Per Foot 
Plumber At $118.00 Per Hour 
Plumber OT At $140.00 Per Hour 
Operator At $83.00 Per Hour 
Operator OT At $120,00 Per 
Hour 
Laborer with Service Truck@ 
$89.00 Per Hour 
Laborer with Service Truclc OT 
@ $108.00 Per Hour 

Visll us al our website 
l'IVIVI.Ojlaughllnplumblng.com 

SE!: REVEHSti SIDE FOR LIEN CLAUS 

Schedule JAM•r2 
Page 244 of 276 

350.00 350.00" 
350.00 350.00' 
350.00 350.00* 
350.00 350.00* 
25.00 2,500.00* 

118.00 1,888.00* 
140.00 280.00* 
83.00 705.50* 

120.00 240.00' 

89,00 1,335.00* 

108.00 216.00* 

Total Labor 8,739.50 

.SAI.EA~IOUtlT . 
9 9,27 

ax 

MAWC southwest operations 
Schedule JAM-r6 



Bil!.. TO: 

o.J.IJlUGHi.iN 
PiUWI -
PLUMBING COMPANY 

-dt~--
306 Saint Louis Avanuo 

VALLEY PARK, MISSOURI 63088 

036·225•0992 314-961-7327 

Missouri American Water Co 
PO Box 5605 
Cheny HIii, NJ 08034 

..!OD; 

MoPSC S0002_Allachment 6 
Case No. WU-2017-0296 

Page 33 or64 

INVO:OENO. 3172152 

MAWC • Aruncle I Pl. 
PO#: 5000071240 
C!ayton, MO 63105 

cvsio_~ieR P.tl~b~Eo/JO<rih-6. •. ·;:· ·, :·:~.~~_e»V;c¢,T(~L'<·"':' · ·':'.'. ' J:· '¼.d-.~~~f::~c-:;·,'. .: ··· ·: .~·. T0_tM~ ··;1_yp_~~Q.\~--,: ·:._P).Q.t: 
.. .. 

MAWC MAWC 173017 net due upon receipt 5/24/17 1 

' O!)NITIJ.'{?'; _ .. ,,..,,.\:.·:-.. · ,-,'_;:- .•·ec:-,S, ',a_oe~Rf1'~i¢if/'.'::?;'}\;!.J,'.•:!.'/,;, •':. ,:, , ·· ·_ '·J•·• '0(i1rt~lge;; ~ ;:::~··:,·:::\AMP~~il(f/i 

62 Arundel 

To rurrnsn ~uor and material to replace lead water seMce to house. 

2 
1 
7 

2 

4 
8 

50 
1 

2 
1 
1 
1 
1 
1 

100 
1 
5 

'!ffei 
@)J_ot<• \ ,gr.i11,/, _ifjJ.,5;111;11"1 

1" Flared Angle Stop 
I" CopperM • FJP Adapter 
1" Copµer Fittings 
(90·4S·Coupllngs) 
l" Copper Fittings 
(St. 90 • St. 45) 
Universal Slider Brackets 
Drywall Screw 
!"Type M Hard Copper 
Usage OF String Solder & 
Paste 
B·Tank (Usage) 
l" Flared Tee Heacl 
3/4' Meter Yoke 
Fibre Meter Box 
Meter Cover or Lid 
St, louts County Stop-Box 
1" Type K Soft Copper 
Usage of Quick Plug 
Rock Per Ton 

Visit us at our webs{!e 
www.oJlaughlinplumblog.com 

SEc REVERSE SIDE FOR LIEN CLAUSE 

Schedule JAM-r2 
Page 245 of 276 

53,56 107.12 
13.95 13.95 

4.93 34.51 

17,08 34.16 
7.40 29,60 
0.33 2.M 
4.42 221,00 

5.51 5.51 
5,51 11.02 

89.58 89.58 
114.81 114.81 
96.25 96.25 
50.46 50.46 
3i.87 32.87 
4.35 435.00 

16.90 16,90 
10.65 53.25 

Total Material and Other 1,348.63 

C 
.. 

SAUiMJOVNT 

. 
.-' ,'.: 

!--
'~,:. . ... .. 

- .. 
;,'} •; roriii:\;\ :~ ' 

•< ,":} - ,-_c:-' ,-

MAWC southwest operations 
Schedule JAM-r6 



BILL lO: 

MAWC 

O,J,1,/\UGHi.iN 
UiCfll•H 

PLUMBING COMPANY -.r11~,-
306 Saini Louis Avenue 

VALLEY PARK, MISSOURI 63008 

636,225'0092 314-961-7327 

1 
I 
1 
I 
1 
1 
1 
I 

100 
16 
2 

6.5 
2 

13 

2 

JOB: 
Missouri Ame~can Water Co 
PO Box 5605 
Cheri)' HIii, NJ 08034 

MAWC 

Permit 
Dump Fee 

173017 

Trenrll sarety and Protection 
Compactor Usage 
Concrete Saw Per Day 
Skldsteer Per Day 
Mini-Excavator Per Day 
Dump Truck Per Day 
Bore@ $25.00 Per foot 
Plumber At $118,00 Per Hour 
Plumber OT At $140,00 Per Hour 
Oparator At $83.00 Per Hour 
Operator OT At $120.00 Per 
Hour 
Laborer wah Service Truck @ 
$89.00 Per Hour 
Laborer with Service Truck OT 
@ $108.00 Per Hour 

* mean.; item I$ non-twmble 

Visit us at our website 
\WMI.Ojlaugllilnplumblng.com 

SEE AESVEASE SIDE FOR LIEN CLAUS 

Schedule JAM•r2 
Page 246 of 276 

MoPSC S0002 Allachmenl 6 
Case No. WlJ.2017-0286 

Page34 of 64 

INVOICE NO. Jll2!S2 

MAVIC • Arundel Pl. 
PO#: 5000071240 
aayton, MO 63105 

oet due tipoo re<elpt 5/24/17 2 

60.00 60.00• 
70,00 70.00' 
75.00 7s.oo• 
45.00 45.00• 

350.00 350,00* 
350,00 350.00" 
350.00 350.00* 
350.00 350.oo• 
25.00 2,500.00' 

118,00 1,888.00' 
140,00 280.00* 
83.00 539.50* 

120.00 240.00• 

89,00 1,157,00* 

108.00 216,00* 

Total Labor 8,470.50 

9 819.13 

$9,928.50 

MAWC southwest operations 
Schedule JAM-r6 



Bill TO: 

2;,~•LAUCiltii.iN 
PLUMB~IN~G~C~O~MP~A~NY 

-Vtte,--
806 Saint Louis Avenue 

VALLEY PAR!<, MISSOURI 63086 

636•225-0992 314-961-7327 

. 

Missouri American Water Co 
PO Box5605 
Cherry HIii, NJ 08034 

JOB: 

MoPSC S0002_Allachment 6 
Case No. VvU-2017-0296 

Page 350I 64 

IIIVOICE NO. 3172153 

MAWC. Arundel Pt. 
PO#: 5000071240 
Clayton, MO 63105 

cUsr6Aff:_ff-. -.,,_u'~_<i~f()!lP,$,l·tjo/:f · 1 './ ·' .• :~)$ERVaj_1t't_t~~t: :-•·.· . ·_:;; t?,..\~_Jo.8,1,£<·-i:;t,'J. ;i/.~}\}E.l,Y,~\r:.:t-: '•\ :i)i~'O~E_QAW -.·P'A,Gi.( '_ 

MAWC MAWC 173017 net due upon rer,lpt 5/24/17 1 

~ 
To furn~h labor and material lo replace lead water seivlce to house. 

2 
1 
2 

1 

1 
10 
1 
4 
1 

2 
1 
1 
1 
1 
1 
1 

100 
1 
5 

l. flared Angle Stop 
1" Copper M • FIP Adapter 
1• Copper Fittings 
(90·45·Couplings) 
1" Copper Fittings 
(St. 90 • St 45) 
1" Copper.Reducer/ Bushing 
l"Type M Hard Cop~r 
Universal Slider Brackets 
Drywall Screw 
Usage O( String Solder & 
Paste 
B·Tank (Usage) 
1" Flared Tee Head 
3/4" Meter Yoke 
1" flared Coupling 
Fibre Meter Box 
Meter Cover or Lid 
st. Louis County stop-Box 
!"Type KSoftCopper 
Usage of Quick Plug 
Rock Per Ton 

Visit us at our website 
www.ojlaughllnplumblng.com 

SE~ REVERSE SIDE FOR LIEN CLAVSE 

Schedule JAM-r2 
Page 247 of 276 

53.56 107.12 
13,95 13,95 

4,93 9.86 

17,08 17.08 
6.67 6,67 
4.42 44.20 
7.40 7.40 
0.33 1.32 

5.51 5,51 
5.51 11,02 

89,58 89.58 
114.81 114.81 
27.55 27.55 
96,25 96,25 
50.16 50.46 
32.87 32.67 
4.35 435.00 

16.90 16.90 
10.65 53.25 

SALE .<MOVNr 

MAWC southwest operations 
Schedule JAM-r6 



UILL TO: 

MAWC 

9;,~•LAUGHi.iN 
PLUMBING COMPANY 

-ll<le.-
308 Saint LOUIS AVenue 

VALLEY PARK, MISSOURI 63088 

636-225-0992 314-961-7327 

M~sourl American Water Co 
PO Box5605 
Cherry Hill, NJ 08034 

JO~: 

MoPSC s0002 Auachment 6 
Case No. WU-2017-0296 

Page36of64 

INVOICE S'O. 31nl53 

MAWC • Arundel Pi, 
PO#: 5000071240 
aayton, MO 63105 

MAWC 173017 net due upcn receipt 5/24/17 2 

Tomi Material and Other 1,140.80 

1 Permit 60.00 60.00• 
1 Dump fee 70.00 70.00' 
I Trench Safely and Protection 75.00 75.00* 
1 Compactor Usage 45.00 45,00' 
1 Concrete saw Per Day 350.00 350.00* 
l Skidsteer Per Day 350.00 350.00' 
1 Mini-Excavator Per Pay 350.00 350.00* 
1 Dump Truck Per Day 350.00 350.00* 

100 Bore @ $25.00 Per Foot 25.00 ,2,soo.00• 
H.S 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 Operator At $83.00 Per Hour 83,00 830.00* 

1.5 Operator OT At $120.00 Per 
Hour 120.0D 180,D0* 

16,S Laborer with Selvlce Truck @ 
$89,00 Per Hour 89,00 1,468.50* 

1,5 Laborer with Service Truck OT 
@ $108.00 Per Hour 108.00 162.00' 

Total Labor 8,711.50 

* means Item Is non-taxable 

Vlslt us at our website 
v11w.ojlaughlinplumblng.com 

SEE REVERSE SIDE fOR LIEN CLAUSE 

Schedule JAM-r2 
Page 248 of 276 

- SALE~OUNT 
9 852,30 

92.52 

$9,944.82 

MAWC southwest operations 
Schedule JAM-r6 



BtLL lO: 

o.J.-AUGHLiN 
A',U,:'.IUI ,U~:.:~:::-
PLUMBING COMPANY 

-Q,u,--

306 Saint Louis Avenue 
VALLEY PARK, MISSOURI 63088 

636-225-0992 314-961-7327 

MissouII American Water Co 
PO Box 5605 
Cherry HIii, NJ 08034 

• 

JOB: 

MoPSC S0002_Atlachment 6 
Case No. WU-2017-0206 

Page 37 of 64 

INVOICrno. 3172155 

MAWC - Arundel Pl. 
POU: 5000071240 
Clayton, MO 63105 

-
J~l!~~t_e:.£1; ~- .'. :·-:r~R~~~•(Ono.~~-Ng..',' 

,•, .. -'. : .. '.S_~IG(]:_l~y-~·' ' . ~/_-~ 'f·;~<tD~;:~{?~: ~ r/; ;.).t~E~ ,-,:,.-:1:,-·r <,j\{Y()jbe'Q~' .: . .,ir,\d£! ,_' .., 

MAWC 

' q~}ffJtli\f, ?}}i).'i,\i:-\; 
. , 

·:, 

69 Arundel 

fi>rnlsh labor 

2 
1 
2 

1 
1 

1 
1 
2 

2 
10 
1 

,1 
1 
1 
1 

9D 
1 
5 

rQ%t, 
«;M_ov· 
' • t>'/J ,i,~ ,,i~ 

MAWC 173017 
! : ·· ::•:. · .. : .. ,., : ioEs,c_RIP\1{JN' ":: . 

mater/al to replace lead water seivlce to house. 

1" Flared Angle Stop 
1' Copper M - FIP Adapter 
1" copper Fittings 
(90-45-Coupllngs) 
1• Copper Reducer/ Bushing 
3/4' Copper Fittings 
(90-45-Couplings) 
Brass Nipple 1/2x4" 
l/2" Brass cap 
Usage m String solder & 
Paste 
B•Tank (Usage) 
1' Type M Hard Copper 
1 • Flared Tee Head 
3/4' Meter Yoke 
Fibre Meter Box 
Meter Cover or Ud 
St. Louis county Stop-Box 
1" Type K SOit COpper 
Usage of Qukk Plug 
Rod< Per Ton 

Visit us at our website 
www.o)laughlinplumbing.oom 

SEE REVERSE SIDE FOR llEN CU\USE 

Schedule JAM•r2 
Page 249 of 276 

net due upoo reo!lpt 5/24/17 1 
~- \tW ,~_~tJ-~.~9tt(f;\',:; •.: ,,_, ~ .. :-.. -.:,:1·;/-~i~~jf:P,~iPf'.'. 

53.56 107.12 
13.95 13.95 

4.93 9.86 
6.67 6,67 

3.59 3.59 
16.58 16.58 
3.14 3.14 

5.51 11.02 
5.51 11.02 
4.42 44.20 

89.58 89.58 
114,81 114,81 
96.2S 96.25 
50,46 50.46 
32.87 32,87 
4.35 391.50 

16,90 16,90 
10.65 53,25 

Total Material and Other 1,072.77 

. "· . 

SAlGAMOlJNT 

•' .. 
',,-_,_ ~ ----.:-:;:;i,:;;:f~..,:',,;· ;.::. 
. . iTOT/IL'-:~+-:;',," 

'----'~,,~,-."',::0."'~ \.:; :n;: 

MAWC southwest operations 
Schedule JAM-r6 



BJI.L TO: 

o.J .. AUGHLiH 
r.,;ttlttt 1U.,.;;;;.;:;:.;;.:;,:;;;.; 
PLUMBING COMPANY 

-J't«-.-
306 Saini Louis Avenue 

VALLEY PARK, MISSOURI 63088 

1 
1 
1 
l 

80 
1 
1 
1 

15.25 
1 
8 
1 

16 

2 

314-961-7327 

MisSouri American Water Co 
PO Box 5605 
Cherry Hill, NJ 08034 

Permit 
Dump fee 
Trench Safety and Pl1ltectlon 
Compactor Usage 
Bore @ $25.00 Per Foot 
Skldsteer Per Day 
Mlni•Excavator Per Day 
Dump Truck Per Day 

JOB: 

Plumber At $118,00 Per Hour 
Plumber OT At $140.00 Per Hour 
Operator At $83.0o Per Hour 
Operator OT Al $120.00 Per 
Hour 
Laborer with Service Truck@ 
$89,00 Per Hour 
Laborer with Service Truck OT 
@ $108.00 Per Hour 

* means Item Is non-taxable 

Visit us at our website 
wvm.ojlaughllnplumbing.corn 

SEE REVERSE SIDE FOR 1.IEN Cl.A 

Schedule JAM-r2 
Page 250 of 276 

MoPSC S0002 Allachment 6 
Case No. WU-2017-0296 

Page 38 of 64 

lNVO!CE NO. 3172155 

MAVIC • Arundel Pl. 
POD: 5000071240 
Clayton, MO 63105 

60,00 
70,00 
75.00 
45,00 
2S,00 

350,00 
350,00 
350.00 
118,00 
140,00 
83.00 

120.00 

89,00 

108,00 

Total Labor 

60.00* 
70,00* 
75,00* 
45.00* 

21000,00* 
350,00* 
350.00* 
350,00* 

1,799,50* 
M0.00* 
664.00* 

120.00• 

1,424.00* 

216,00* 

7,663,50 

8,736.27 

$8,823,27 

MAWC sou operations 
Schedule JAM-r6 



Bill iO: 

O.J.ilAiiGtii.iN 
#i(.(fU! u: 
PLUMBING COMPANY 

-Q.vc,--
306 Saini Louis Avonuo 

VALLEY PARK, MISSOURI 63088 

636-225-099;( 314-961-7327 

Missouri Ametlcan Water Co 
PO Box5605 
Chcr,y Hill, NJ 08031 

JOB: 

Mof'SC 80002 Allachmenl 6 
Case No. WU-2017-0296 

Page 39 of64 

INVOJCE NO. 3172156 

MAWC • Antndel Pf. 
PO#: 5000071240 
Oaytnn, MO 63105 

II A~C-"""""'PlUIIJlN3$EW,Cc•S,,i,; 1951 •R!SfAl'l$0~ 0 RES0£1(,~loCCf/l,E\Cl}l.•0C.'¢?N!'IJJD II 

cus,0,v.l!p' · · ·~,motv:sKOno1m·t;t01 .• • · : ·• •.• 
1
-:'., ~,s.~WJC:_E)ep~i_:·,.,f:..::st-. ·::.·_.v:.:;~,)oar_ --f\_-1 ,-:·:·,)¢.I}.~.::,:~-,-) .. , ,_:-j ''i>61>.:ci.tMiii . ' : .. ~A:o~· .. 

MAWC MAWC 173017 net due tipc« re<cipt 5/24/17 I 

i<li}.A/if¢/, /: .·. :, ", . •·.· •··;:>;• ,: .. /'·'i''i'O~¢.~i('tl!)N ·:;._._;.· ' · ·• ·:: ::-'. ;::··: ::,_;/'-ik,J):\ltl,t.\'a@,' . ,.~.:;::'.Aft,ptJ_~-->:•j 

78 Arundel 

,v ,.,.,,,.,™~'and material to replace lead water setvlce to house. 

2 
1 
1 

I 
I 

2 
5 
1 
1 
1 
1 
1 

100 
1 
5 

1 
1 
1 

~!fur 
@Ji."'''' 1(Jfat_ ~. t{f). 1/),v'P 

0 

1.tll (I t 

1' Flared Angle Stop 
1" Copper M • PIP Adaptel' 
1" Copper Flttlngs 
(90-45-Coupllngs) 
1" Copper Reducer/ Bushing 
Usage Of Sttlng Solder & 
Paste 
B·Tank (Usage) 
l. Type M Hard Copper 
1" Flared Tee Head 
3/4" Meter Yoke 
Fibre Meter Box 
Meter Cover or Lid 
St. Louis C.OUnty Stop•Box 
1" Type K Soft Copper 
Usage of Quid( Plug 
Roel( Per Ton 

Permit 
Trench Safely and Protection 
Dump Fee 

Visit us at our websile 
1wm.o)laughllnplumblng.oom 

SEE REVERS~ SIDE FOR LIEN CLAIJSE 

Schedule JAM-r2 
Page 251 of 276 

53.56 107.12 
13.95 13.95 

4.93 4,93 
6.67 6.67 

5.51 5.51 
5.51 11.02 
M2 22.10 

89.58 89.58 
114.81 114.81 
96.25 96.25 
50.46 50.46 
32.87 32.87 
~.35 435,00 

16,90 16.90 
10.65 53.25 

Total Material and other 1,060.42 

60.00 60.00* 
75.00 75.00' 
70.00 10.00• 

SAf.6 AMOIJNl' 
. 

•. - . 

~-~:• T~~A~~f ~t½~ 

MAWC southwest operations 
Schedule JAM-r6 

. 



BILL TO: 

2:.~·lflUGtii.iN 
PLUMBING COMPANY 

-.v.u,-
aoa Saint Louis AVonue 

VALLEY PARK, MISSOURI 63088 

636-226·0992 314-961-7327 

1 
1 
1 
1 
1 

80 
16 
2 

6.5 
2 

13 

2 

Miss-Our! American Water Co 
PO ll<>X5605 
Cherry HIii, NJ 08034 

JOfJ: 

MAWC 173017 

Compactor Usage 
Concrete Saw Per Day 
Skldsteer Per Day 
MlnH:xcavator Per Day 
Dump Truck Per Day 
Bore@ $25,00 Per foot 
Plumber At $118.00 Per Hour 
Plumber OT At $140.00 Per Hour 
Operator At $83.CO Per Hour 
Operator OT At $120,00 Per 
Hour 
Laborer vn'th Service Truck @ 
$89,00 Per Hour 
Laborer with Service Truck OT 
@l $108,00 Per Hour 

• means Item Js non-taxable 

Vistt us al our website 
www.oJlaughlinplumbJng.com 

MoPSC S0002_Allachment 6 
Case No. WU-2017-0296 

Page40of 64 

INVOICE NO. Jll2lS6 

MAWC • Arundel Pl. 
PO#: 5000071240 
Clayton, MO 63105 

net due upon re<-'J>I: 5/24/17 2 

45.00 45,00• 
350.00 350.00• 
350.00 350.00' 
350.00 350,00* 
350.00 350.00• 
25,00 2,000.00* 

118.00 1,saa,00• 
140.00 280.00• 
83.00 539.50* 

120.00 240,00* 

89.00 1,157,GO" 

108.00 216.00* 

Total Labor 7,970.50 

· SAlEAMOU!Jr 
9 030.92 

$9,116.92 

SEE REVERSE SIDF. FOR LIEN ClA ' 

Schedule JAM•r2 
Page 252 of 276 

MAWC sou wes operations 
Schedule JAM-r6 



Dill iO: 

MAWC 

O.J,WiJGiti.iN 
h,'ti!ff11 

PLUMBING COMPANY 
--.V11e.-

308 Saini Louis Avenue 
VALLEY PARK, MISSOURI 63088 

636-225•0992 314·981-7327 

Missouri American Water co 
PO BOX 5605 
Cherry Hill, NJ 08034 

JOO: 

MAWC 173017 

81 Arundel 

't1 w()-f\tm!sl>-l'al'x>f and material to replace lead water servlc<! to house. 

1 
1 
1 
1 
l 
2 

90 
1 
3 

1 
I 

1 
20 
1 

2 
5 

1 

1" Flared Tee Head 
3/4" Meter Yoke 
Fibre Meter Box 
Meter cover or Lid 
st. LOuls county Stop-Box 
1" Flared Angle Stop 
1" Type K Soft Copper 
Usage of Quick Plug 
1" Copper Fittings 
(90-45-Coupllngs) 
a-Tank (Usage) 
usage Of String Solder & 
Paste 
1" Copper M • FJP Adapter 
1" Type M Hard Copper 
1" Copper Rttings 
(St. 90 • st. 45) 
Universal Slider Brad<ets 
RO(kPerTon 

Permit 

Vistt us at our website 
V/VN/.O)laughllnplumbing.com 

Morse S0002-Al!achment 6 
Case No. WU-2017-0296 

Page41 of64 

L'NO!CEh'Q 3172158 

MAWG • Arundel Pf. 
PO#: 5000071240 
Oayton, MO 63105 

net 0Je Uf]Ol recelft 5/24/ 17 

89.58 
114.81 
96,25 
SM6 
32,87 
53,56 

4.35 
16.90 

4,93 
5,51 

5.51 
13.95 
4.42 

17.08 
7.40 

lD.65 

Total Material and Other 

60,00 

~AlEAMOlJNT 

P1'GE 

1 

89.58 
114.81 
96,25 
50.46 
32.87 

107,12 
391.50 

16.90 

14.79 
5.51 

5.51 
13.95 
88,40 

17.08 
M,80 
53,25 

1,112.78 

60.00" 

SEE REVERSE SIDE FOR LIEN CLAUSE 

Schedule JAM-r2 
Page 253 of 276 

MAWC southwest operations 
Schedule JAM-r6 



' I 
' ' i 

O.J,iAiiGtiLiN 
Att"fttl lo 
PLUMBING COMPANY 

-Q/u,--
306 Saint Louis Avenue 

VALLEY PARK, MISSOURI 63088 

638-225-0992 314•961-7327 

Bill TO; 

CU$TOMf.O·. 

MAWC 

lWA.~ro-TV" ·. :,, 

1 
1 
l 

80 
1 
1 
1 
1 

15.25 

Mlssourt An>erfcan Water Co 
PO Box 5605 
Cherry HIii, NJ 08034 

MAWC 

.· __ .j(jtisCA01il,i!ClK>.c'.':-··.•'· 

Dump fee 
Trench Safety and Protection 
CompactOr Usage 
Bore @ $25.00 Per Foot 
Skldsteer Per Day 
Dump Truck Per Day 
Concrete saw Per Day 
Mlni•Excavator Per Day 
Pf umber At $118.00 Per Hour 

JOO: 

1.5 Plumber OT At $140.00 Per Hour 
8 
1 

16 

2 

* means item Is non-taxable 

Operator At $83.00 Per Hour 
Operator QT At $120,00 Per 
Hour 
Laborer WIIII Service Truck@ 
$89,00 Per Hour 
Labore, with Se,vke Truck OT 
@ $108.00 Per Hour 

Visit us al our websile 
VNll'r.ojlaughllnplumbing.com 

MoPSC S0002 Attachment 6 
Case No. Wl.1·2017-0296 

Page 42 of 64 

IN'/OICSNO. 3172158 

MAWC • Arundel Pl, 
PO#: 5000071240 
Clayton, MO 63105 , 

net due llfX)n r«elpt 5/24/17 2 

''uiijf~l)ieE,,- .C:,VB;)IJ/ft :: 

70.00 70.00* 
75,00 75.00" 
45,00 45,00* 
25.00 2,000.00* 

350.00 350.00• 
350,00 350,00* 
350.00 350.00* 
350.00 350,00" 
118.00 1,799,50" 
140.00 210.00" 
83.00 664.00• 

120.00 120,00" 

89.00 1,424,00• 

108.00 216,00" 

Total labor 8,083.50 

9,196.28 

~, fl'?• Tax 90.25 

$9,286.53 

SEE REVERSE $!OE FOR LIEN CLAUSE 

Schedule JAM-r2 
Page 254 of 276 

MAWC southwest operations 
Schedule JAM-r6 



BILL TO, 

O.J.lflUGtii.iN 
t»:.!;!Hf -

PLUMBING COMPANY 
-Ql(e,-

306 Saint Louis Avenue 
VALLEY PARK, MISSOURI 63008 

636-226-0982 314-961•7327 

Mlsso11rl American Water Co 
PO Box5605 
Chet!)' HIii, ttJ 08034 

JOB: 

11.oPSC S0002_Allachmen! 6 
Case No. VvU-2017-0296 

Page 43 of 64 

INVOICE " 0· 3172159 

MAWC. Arundel Pl, 
PO#: 50-00071240 
Clayton, MO 63105 

·wACOV.RlEIBA.UMSh"GS!i~~sNCE 1951 -RWJASaREJ.i:oru-.'G-f'ESllE/iJW.••=~-oES.'3/lllUW U . . . ' ' 

~~µ!'j)- ::~:.: ;;'•Q!i:ilf~i(:61jti~~~//\. ;':ti:-• .-:t:11\)g~,4,~;~q~::~t~ :.;,:•·t . ·:-:;. ·:·~,::-:-:;)(} ::W;:-~_-,:t~.~~-' .- · .. -... ,)Wol\'l!l>Ai• · .·.•:::t,A.~ 
·:, 

MAWC 

· 'ci~~tilY.).c •,·• .•.· '(,'' :·,. 

82Arundel 

furnish labor 

2 
1 
3 

10 
1 

2 
1 
1 
1 
1 
I 
1 

100 
5 

1 
1 
1 
l 

pfi1 
@j!IV' 

1, 11111- f/>ii!P''/J> 

MAWC 173017 net due uJ>)n receipt 5/2•1/17 1 

n-;;~rt??f5~'.?itt:Ji.ij1tj@ii?:?R:· ·; ~,:-P-:~%MW~f:r,,;:'.t~ -· :: · '·-· -: ·· _::~:. ~~'{tf?ri !iY:\it;\~:·~;~.r;/{l(FQ~ur"#R.i4E/ 

material to replace lead water se,vlce to house. 

1" Flared Angle Stop 
1" Copper M • F!P Adapter 
1" Copper fittings 
(90·15-Couplfngs) 
1" Type M Hard Copper 
Usage or Strlng Solder & 
Paste 
8-Tank (Usage) 
Usage of Quk:k Plug 
1" Flared Tee Head 
3/4" Meter Yoke 
Fibre Meter Box 
Meter Cover or Ud 
St, Louis Cou11ty Stop-Box 
1" Type K SOit Copper 
Rock PerTon 

Permft 
Dump Fee 
Trench Safety and Protection 
Compactor Usage 

Visit us al our websile 
www.oJlaughlinplumblng.com 

ScE REVERSE SIDE FOR LIEN CLAUSE 

Schedule JAM·r2 
Page 255 of 276 

53.56 107.12 
13.95 13.95 

4.93 14.79 
4.42 44.20 

5,51 5,51 
5.51 u.02 

16.90 16,90 
89,S8 89.58 

114.81 114.81 
96.25 96.25 
50.46 50.46 
32.87 32,87 
4.35 435.00 

10.65 53,25 

Total Material and other 1,085.71 

60.00 60,00' 
70.00 70.00* 
75.00 75.00* 
45.00 45,00* 

$ALE ,\Jl.OlJUT 

' : . :: . " 
;, -~ ,, ;r, j """",:'--".,,-., ' 

;. · , TOTAL" s,"{C;J 
'"' '. '·-_,2/, :-;-~,?:~ 

MAWC southwest operations 
Schedule JAM-r6 



Bill TO; 

MAWC 

O,.i,. AUGHi.iN 
~ml u.~_,;.,;;;:,;..; 
PLUMBING COMPANY 

--QM,--
306 Saint Louis Avanuo 

VALLEY PARK, MISSOURI 63008 

636-225·0992 314-861-7327 

Ml.souri American Water Co 
PO Box 5605 
Cherry Hifl, NJ 08034 

JOB: 

MAWC 173017 

1 
1 
1 

80 
16 
2 

6.5 
2 

13 

2 

Mini-Excavator Per Day 
Skidsleer Per Day 
Dump Trud< Per Day 
Bore @ $25.00 Per Foot 
Plumber At $118.00 Per Hour 
Plumber OT At $140,00 Per Hour 
Operator At $83.00 Per Hour 
Operator OT At $120.00 Per 
Hour 
Laborer with Service Truck@ 
$89.00 Per Hour 
Laborer with Servfce Trt>:k OT 
@ $108.00 Per Hour 

• means llem Is non-taxable 

Visit us al our website 
www.o)laughllnplumblng.com 

MoPSC S0002_Atlachmeot O 
Case No. WLJ.2017•0296 

Page44 of 64 

INVOICE NO. Jl7l!Sg 

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

1>'1 due upoo rc<efpt 5/24/17 

350.00 
350.00 
350.00 
25.00 

118.00 
140.00 
83,00 

120,00 

89,00 

108.00 

Totnl Labor 

SALE.AMOUNT 

2 

350.00* 
350.00* 
Jso.oo• 

2,000.00• 
1,888,00• 

280.00* 
539.50* 

240.00* 

1,157.00* 

216.00* 

7,620.50 

8 706,21 

.05 

$8,794.26 

SEE REVERSE SIDE FOR LIEN CIJ\US 

Schedule JAM-r2 
Page 256 of 276 

MAWC sou ions 
Schedule JAM-r6 



BllLTO; 

o.J .. AUGHLiN 
8/,(!Uff u . 
PLUMBING COMPANY 

~.ir~-
808 Saini Louis AVenuo 

VALLEY PARK, MISSOURI 63088 

636-225-0992 314-961-7327 

Missouri American Water Co 
PO Box5605 
Cheny Hill, NJ 08034 

JOB: 

MoPSC S0002_Allachmenl 6 
Case No. WU-2017-0296 

Page 45of 64 

lt!VOICEN0. 3172160 

MAWC • Arundel Pl, 
PO#: 5000071240 
Clayton, MO 63105 

II AOO'll-'tElEI-U.Mll."'3 $erM:li~s"r-i::;; 1001-RE!l'JlS Cl'E1.JoonNG~R<SK:a~-oovJ1EHe<.>,.-o,;s1,11mwn 
- - -- - - - - ---= 

MAWC MAWC 173017 net due upon_r~lpt 5/24/17 1 

65 Arundel 

o furnish la 

1 
1 
2 

1 
10 
1 
1 

1 
80 

1 
1 
1 
1 
1 
5 
1 

1 
1 

nd material to replace lead water service to house, 

1" Flared Angle Stop 
1" Copper M • AP Adapter 
l" Copper fittings 
(9CH5·Coupllngs) 
1" Copper Reducer/ Bushing 
!"Type M Hard Copper 
1/2" Plug (Square Head) 
Usage Of String Solder & 
Paste 
B·Tank (Usage) 
1" Type K Soft Copper 
1• flared Tee Head 
3/4' Meter Yoke 
Fibre Mewr Box 
Meter Cover or Lid 
St. LOUl$ County Stop-Box 
Rock Per Ton 
Usage of Quick Plug 

Permit 
Trench Safety and Protection 

Visit us at our webstte 
W\Wt.o]laugh/lnplumblng.com 

SEE REVERSE SIDE FOR LIEN CLAUSE 

Schedule JAM-r2 
Page 257 of 276 

53.56 53.56 
13.95 13.95 

4.93 9,86 
6.67 6.67 
4.42 44.20 
9,80 9.60 

5,51 5.51 
5.51 5.51 
4.35 348.00 

89.58 69.58 
114.81 114.81 
96.25 96.25 
50.16 50.46 
32,87 32.87 
10.65 53.25 
16.90 16.90 

Total Material and other 951.18 

60.00 Go.oo• 
75.00 75.00' 

. 
, • .. , 

__ ._· - ~ _· ___ · ·~-----··· '-------

MAWC southwest operations 
Schedule JAM-r6 



BlLC TO: 

o.J,i AUGHi.iN 
.S..\\".EtiH Iii) 
PLUMBING COMPANY 

-/l,~,--
306 Saint Louis Avenue 

VALLEY PARK, MISSOURI 63088 

636·225•0992 314-961-7327 

1 
1 
1 
1 

80 
1 

l2 
6.5 

8 
5.5 

24 

12 

Missouri American Water Co 
POBox5WS 
Oier,y Hill, NJ 08034 

Compactor Usage 
Concrete Saw Per Day 
Mini-Excavator Per Day 
Sk/dsteer Per Day 
Bore @ $25.00 Per foot 
Dump Trock Per Day 

JOB: 

Plumber At $118.00 Per Hour 
PIUll'lber OT At $140,00 Per Hour 
Operator At $83.00 Per Hour 
Operator OT At $120.00 Per 
Hour 
laborer with Seivice Truck@ 
$89,00 Per Hour 
laborer with Service Tmck OT 
@ $108.00 Per Hour 

* means ttem Is non-taxable 

Visit us al our website 
www.oJlaughlinplumblng.com 

Schedule JAM-r2 

Page 258 of 276 

MoPSC S0002 Attachment 6 
Case No. WU-2017-0296 

Page4B of 64 

INVOlCE NO. 
3172160 

~~\WC - Arundel Pl. 
PO#: 5000071240 
Clayton, MO 63105 

45.00 
350.00 
350.00 
350.00 
25.00 

350.00 
118.00 
140.00 
83.00 

120.00 

89,00 

108.00 

Total Labor 

-sAte M\¢imi- · · 

45.00* 
350.00* 
350.00* 
350.00* 

2,000.00* 
350,00* 

1,416,00* 
910.00* 
664.00* 

660.00* 

2,136,00* 

1,296.00* 

10,662.00 

11 613,18 

$11,690.32 

uthwest o era 
Schedule JAM-r6 



Bill TO: 

O,j.UliiGHi.iN 
PLUMBING COMPANY 

--.s'ttc.-
306 Saint Louis Avenue 

VALLEY PARK, MISSOURI 63008 

636-225-0992 314-961-7327 

Missouri American Water Co 
PO Box 5605 
Oieny HIii, NJ 08034 

JOB: 

MoPSC S0002_Allachmenl 6 
Case No. WU-2017-0296 

Page47 of 64 

INVO:CENQ 3172161 

MAWC • Arundel Pl. 
PO#: 5000071240 
Clayton, MO 63105 

MAWC MAWC 173017 net due upooreceipt S/l4/17 1 

~aterlal to replace lead water service to house. 

2 
2 
1 
1 

1 

1 
1 
1 

80 
1 
1 
l 
1 
1 
5 
1 

1 

1" Type M Hard Copper 
3/4' Type M Hard Copper 
B-Tank (Usage) 
Usage Of String Solder & 
Paste 
1" Copper fittings 
(90·45·Coupllngs) 
1" Copper Reducer/ Bushing 
1" Copper M • AP Mapter 
3/4' Copper Fittings 
(9(>-45-Coupllngs) 
1" Type K &>fl copper 
1" Flared Tee Head 
3/4' Meter Yoke 
Fibre Meter Box 
Meter Cover or Lld 
St, Louis County Stop•Box 
Rock Per Ton 
Usage of Quick Plug 

Pennit 

Visit us at our wabsi!A 
1wN1.0Jlaughllnplumblng.com 

SEE REVERSE SIDE FOR LIEN ClAUSE 

Schedule JAM-r2 
Page 259 of 276 

4A2 8.84 
2.69 5.38 
5.51 5,51 

5.51 5.51 

4.93 4.93 
6.67 6,67 

13.95 13.95 

3,59 3.59 
4.35 3~8.00 

.. , 89.58 89.58 
114.81 114.81 
%.25 96.25 
50.46 50.46 
32,87 3l,87 
10.65 53.25 
16.90 16,90 

To!al Material and Other 856,50 

60.00 60,00• 

SAlEAMOUllf 

\ .,,.: ;._ 

.. . !;.,._, _.!•_,. ···.i------

MAWC southwest operations 
Schedule JAM-r6 



j 
I 
: 

SILL TO: 

o.J.14\UGHi.iN 
PLUMBJil~NG~CO~M~P;;;.1'.~NY 

--1/11(,,---
306 Saint Louis Avenue 

VALLEY PARK, MISSOURI 63088 

636·225.0992 314-961-7327 

Missouri American Water Co 
PO Box5605 
Cher,y HIii, NJ 08034 

JOB; 

MoPSC S0-002_/\tlachmenl 6 
Case No. WU-2017-0296 

Page 48of 64 

INVOICE 1/0. 3!72161 

MAWC • Arundel Pl. 
PO#: 5000071240 
Clayton, MO 63105 

MAWC MAWC 173017 net due upon rro,ipt S/24/17 2 

1 
1 

60 
1 
1 
1 
1 

20 
2,5 
16 

2.5 

32 

3 

* mean$ Item Is non-taxable 

Trench Safety and Pmtectkm 
Dump F<ae 
Bore @ $25,00 Per Foot 
Compactor Usage 
Skldsteer Per Day 
Mlnl·Excavator Per Day 
Dump Truck Per Day 
Plumber At $118,00 Per Hour 
Plumber OT At $140,00 Per Hour 
Operator At $83.00 Per Hour 
Oper;,tor OT At $120,00 Per 
Hour 
Laborer with service nuck@ 
$89,00 Per Hour 
Laborer wltl1 Seivlce Truck OT 
@ $108.00 Per Hour 

Visit us at our website 
www.oJlaughllnplumblng.com 

SEE REVERSE SIDE FOR LIEN ClA 

Schedule JAM·r2 
Page 260 of 276 

75,00 75,00* 
70.00 70,00• 
25.00 1,soo.00• 
45.00 45.00' 

350,00 350,00* 
350,00 350,00* 
350,00 350,00• 
118.00 2,360.00* 
140.00 350,00* 
83.00 1,328.00' 

120.00 300.00' 

89.00 2,s10.oo• 

108.00 3zq.oo• 

Total labor 10,310,00 

SA le MIOutff 
11 166.50 

$11,235.96 

MAWC sou es operations 
Schedule JAM-r6 



BILL TO; 

MAWC 

O.J.iAUGHi.iN 
PLUMB~iN~G~C'!"'O'!'!M'!'!"P"!"AN~Y . 

-3tu.-
306 Saint Louis Avenue 

VALLEY PARI<, MISSOURI 63088 

636-225-0992 314-961-7327 

Missouri Ameiicon Wat,; Co 
P08ox5605 
Cherry Hill, NJ 08034 

JOO: 

MoPSC S0002_Allac-hmenl 6 
Case No. WU-2017-0296 

Page 49 of 64 

INVOICE NO, 3172162 

MA\VC • Arundel Pl. 
PO#: 5000071240 
Clayton, MO 63105 

MAWC 173017 netdueuponre<eipl 5/24/17 1 

8B Arundel 

To furnish labor a 

2 
1 
3 

1 

10 
2 
1 

1 
I 
1 
l 
I 
1 

100 
1 
5 

1 

material to replace lead water se,vlce to house, 

1" Flared Angle Stop 
1" Copper M • FIP Adapter 
l · l/4" Copper Fittings 
(90-45-Couplings) 
1-1/4" Copper Reducer/ 
Bushing 
H/4" fype M Hard Copper 
8-Tank (Usage) 
Usage Of String Solder & 
Paste 
l" Flared Tee Head 
3/4' Meter Yoke 
Fibre Meler Box 
Meter Cover or Lid 
St. Louis County Stop-Box 
1" Flared Angle Stop 
l" Type K Solt Copper 
Usage of Quick Plug 
Rock Per Ton 

Permit 

Visit us al our website 
www.oJlaughllnplumblng.com 

SEE RE.VERSE SIDE FOil LIEN CLAUSE 

Schedule JAM-r2 
page 261 of 276 

53.56 107.12 
13,95 13.95 

13,96 41.88 

12.27 12.27 
6.51 65.10 
5.51 11.02 

5.51 5.51 
89.58 89.58 

114.81 114.81 
96,25 96.25 
50.46 SOA6 
32.87 32.87 
53.56 53.56 
4,35 435.00 

16,90 16,90 
10.65 53.25 

Total Material and Other 1,199.53 

60.00 60.00* 

MAWC southwest operations 
Schedule JAM-r6 



BILL ro: 

O.J,iAUGHi.iN 
v;a,1mW 
PLUMBING COMPANY 

--Qlfe,-
308 Saint Louis Avenue 

VALLEY PARK, MISSOURI 63088 

636-225•0992 314·961-7327 

Mlssou11 American Water Co 
PO Box5605 · 
Cherry HIii, NJ 08034 

JOB: 

MoPSC S0002_A!lachment 6 
Case No. WU-2017-0296 

Page 50of 64 

INVOlCe NO. JJ?2!6Z 

MAWC • Arundel Pl. 
PO#: 5000071240 
Oayton, MO 63105 

MAWC MAWC .J73017. net due li)lCn rece<pt S/24/17 2 

1 
1 

100 
1 
1 
1 
1 

15.25 
1 
8 
1 

16 

1 

* means Item Is non-taxable 

Dumpfre 
Trench Safety and Protection 
Bore@ $25.00 Per Foat 
Compactor Usage 
Skidsteer Per Day 
Mini,Excavator Per Day 
Dump Truck Per Day 
Plumber At $118.00 Per Hour 
Plumber OT At $140.00 Per Hour 
Operator At $83.00 Per Hour 
Operator OT At $120.00 Per 
Hour 
laborer with Service Truck @ 

$89.00 Per Hour 
Laborer with Service Truck OT 
@ $108.00 Per Hour 

Visit us at ourwabslt• 
vmw.oJlaughlinplurnblng.com 

SEE REVERSE SIDE FOR LIEN CLAUSE 

Schedule JAM-r2 
Page 262 of 276 

70,00 70.00• 
75.00 75,00* 
25.00 2,500.00* 
45.00 45.00* 

350.00 Jso.oo• 
350.00 350.00* 
350,00 350.00* 
118.00 1,799.50' 
140.00 140.00* 
83.00 6M.oo• 

120.00 120.00• 

89.00 1,424.00' 

108.00 108.00* 

Total Labor 8,055.50 

9 255,03 

$9,352.31 

MAWC southwest operations 
Schedule JAM-16 



BILL TO: 

(),.j,.i AUGtii.iN 
.~IV.l·e.o: 

PLUMBING COMPANY 
. ~~~r---

306 So.int Louis Avenue 
VALLEY PARI(, MISSOURI 63088 

636-226•0992 314•961-7327 

Missouri American Water Co 
POB<lx5605 
Cherry HIii, NJ 08034 

JOB: 

MoPSC S0002_}\ttachment o 
Case No. WU•2017-0296 

Page 51 of 64 

!NVOlOE'. NO. Jll2l6J 

MAWC • Arundel Pl. 
POU: 5000071240 
Clayton, MO 63105 

MAWC MAWC 173017 net due uj)On receipt 5/24/17 1 

89 Arundel 

To furnish labor and n etfal to teplace lead water service to house. 

1~---~ 

1 
2 

1 
1 

10 
1 

1 
100 

1 
1 
1 
1 
1 
1 
5 

1 
1 

1' flared Angle Stop 
1" Copper M • AP Adapter 
1" Copper Fittings 
(90-45-COupllngs) 
3/4' Brass Qlp 
1" Copper Reducing Tee 
!" Type M Hard Copper 
Usage or Strtng SOider & 
Paste 
B·Tank (Usage) 
1" Type K Soft Copper 
I" Flared Tee Head 
3/4" Meter Yoke 
Fibre Meter Box 
Meter Cover or Lid 
St. Louis county Stop-Box 
Usage of Quick Plug 
Rock Per Ton 

Pe1mlt 
Dump Fee 

Visit us at our website 
www.ojlaughllnplumbing.com 

SEE REVERSE SIDE FOR LIEN CLAUSE 

Schedule JAM-r2 
Page 263 of 276 

53.56 53.56 
13.95 13.95 

4.93 9,86 
3.21 3.21 

20.47 20.47 
4.42 44.20 

5,51 5.51 
5.51 5,51 
4.35 435.00 

89.58 89.58 
114.81 114.81 
96.25 96,25 
50.46 50.46 
32,87 32.87 
16.90 16.90 
10.65 53.25 

. 

Total Material and Other 1,045.39 

60.00 60.00* 
70.00 10.00• 

i ,. 

MAWC southwest operations 
Schedule JAM-r6 



811.L YO: 

MAWC 

O.J,i AUGHLiN 
S.YCEIIJI liJ 
PLUMBING COMPANY 

--Ot,e.-
306 Saini Louis Avonuo 

VALLEY PARK, MISSOURI 63008 

636-225•0992 314-961-7327 

l 
1 

80 
1 
1 
1 

12.5 
6,5 

8 
5.5 

20 

10 

Missouri Amerfcan Water Co 
PO Box5605 
Cherry HIii, NJ 08034 

JOO: 

MAWC 173017 

Trench Safety and Protection 
compactor Usage 
Bore @I $25.00 Per foot 
Mini-Excavator Per Day 
S!<.ldsteer Per Day 
Dump TrUck Per Day 
Plumbef At $118,00 Per Hour 
PkJmber OT At $140.0-0 Per Hour 
Operator At $83.00 Per Hour 
Operator OT At $120.00 Per 
Hour 
Laborer with Seivice Truck@ 
$89.00 Per Hour 
Laborer with Se,vlte Truck OT 
@ $108,00 Per Hour 

* means Item ls ncn-taxab!e 

Visit us al our website 
W\IW,o]laughllnplumblng.com 

MoPSC S0002-Atlachmenl 6 
Case No. WU-2017-0296 

Page 52 ol 64 

!NVOJ{)E NO. 3172163 

MAWC • Arun<!el Pl, 
PO#: 5000071210 
Clayton, MO 63105 

net due Ul'Ofl receipt 5/21/17 

75.00 
45.00 
25.00 

350.00 
350.00 
350.00 
us.oo 
140.00 
83.00 

120.00 . 

89.00 

108.00 

Total labor 

2 

75,00• 
45.00* 

2,000.00• 
350,00* 
350.00• 
350.00* 

1,475.00* 
910.00* 
664.oo• 
660,oo• 

1,780.00* 

1,080.00' 

9,869.00 

10,914,39 

$10,999.17 

SEE REVERSE SIDE FOR llEN CLAUSE 

Schedule JAM-r2 
Page 264 of 276 

MAWC southwes operations 
Schedule JAM-r6 



BILL 10: 

O,J,i AUGHLiN 
&.'\'C!llll G ' 
PLUMBING COMPANY --.Y,,~--
306 Saint Louis Avenue 

VALLEY PARK, MISSOURI 63088 

636-225-0992 314-961"7327 

Missouri Arnerlc,m Water Co 
PO BoX560S 
Cheny HIii, NJ 08034 

JO!k 

MoPSC S0002 _ Allachment 6 
Case No. Vv'U-2017-0296 

Pago 53 of 64 

INVOICENO. JlJ2l7l 

NAWC - Arundel Pl. 
FO#: 5000071240 
Clayton, MO 63105 

·ff A9':\1WmaPLUlBNO~CE-s.Nas"1o;i-~RS:.~i-:a-=e,1W.-cXMJERCl'L•DESlSl<WlD 

·--"'C~tr;>i.~~\1-~< '.c:fy//\()!IJ~EiOJlO.EJii,i:i:: ,; ., _· .. •.i.l~ij~.~_u;-:,·\·i?,·t} {\~~~:-}J~OBf!fiii ,: .:-:· :·;.,.,i\i~I\' _,,,. ,. ei>fyp,'\i<i Q,\n, . : . -:·P~.i:.E.'. ./ 

MAWC 

lilil~1r\~itt ·~;?)_'.;({~,. ::···: ·_·. -,--

96Arundel 

To furnish lobor and 

1 
1 
2 

1 
l 

1 
4 

1 
1 

5 
20 
2 
2 
2 

12 
2 
2 

'rfit 
coJJo''' (fo ,p1,t,~" 'effott•~/1 

. 

MAWC 173017 5/24/17 1 net due upon 1€1:e!pt 
:,-_ :i. \ ,:::,::j1P.f{~g~{Rt1cj.'!}-Y!fi:l:/Di/f:~;t,,:(~;~ · ,~' ,.\' ···t::: ~:i:-:r~;::uN~-r!~_fQ.t{ ,{ .~/ffi1i_h)6tff°!-?.~_Z;t 

terlal to replace lead water se,vlce to house. 

1 • Flared Angle Step 
1' Copper M • F!P Adapter 
3/4" a,pper Reducing Tee 
3/4" Copper Fittings 
(90·45-Coupllnos) 
3/4" Copper M • FJP Adapter 
3/4" sweat full Pott Ball 
Valve 
1/2" Boiler Drain/ Hose Bibb 
1" Copper Fittings 
(90·45-CoupUngs) 
1" Female Dlelectrtc Union 
Galvanized Steel Pipe Nipple 
3/4" X 4" 
3/4' Type M Hard Copper 
I" Type M Hard Copper 
Large Touch-Down 
1" Mld<ey Hanger 
1/2" Mickey Hanger 
Drywall Screw 
B•Tank (Usage) 
Usage Of String Solder & 
Paste 

Vlsll us at our website 
VN/W,O)laughllnplumblng.com 

SEE REVERSE SIDE FOR LIEN CLAUSE 

Schedule JAM-r2 
Page 265 of 276 

53,56 53.56 
13,95 13.95 
7.79 7,79 

3.59 7.18 
5,6, 5.63 

29.79 29.79 
11.11 11.11 

4.93 19.72 
4.00 4,00 

2.61 2,64 
2,69 13.45 
4.42 88.40 
3,15 6.30 
0.92 1.84 
0.71 1.42 
0,33 3,96 
S,51 11.02 

5,51 11.02 

"SALEAMOV.'IT:;. 

- ,-,, •· 

. ' ... .' 
. ·- -

·_ ,L /-rofil(~:(-:.;t 
·., -'{.'L-:: ,'.:\_'j. 

MAWC southwest operations 
Schedule JAM-r6 



Bill TO: 

O.J,iAUGHi.iN 
Sl\U'ttll G 
PLUMBING COMPANY 

-Ut,c,.-
306 Saint Louis Avenue 

VALLEY PARI(, MISSOURI 63088 

636-225•0992 314•961-7327 

Missouri American Water Co 
PO Box5605 
Cherry Hill, NJ 08034 

JOB: 

MoPSC S0002_Allacilmenl 6 
Case No. WU-20!7·0296 

Page 54 o/64 

INVOICENO. 
3172172 

MAWC • Awndel Pl, 
PO#; 500(){)71240 
Clayton, MO 63105 

MAWC MAWC 173017 netdueu{l"1rec,lpt S/24/17 2 

1 
1 
1 
1 
1 
1 

100 
1 
1 

10 

1 
2 
1 
1 

100 
1 
1 
1 

15,5 
11 
22 

• means Item ls non-taxable 

l" Flared Tee Head 
3/4" Meler Yoke 
Fibre Meter Box: 
Meter cover or Lid 
St. Louis County Sto{)"Box 
1• Flared Angle Stop 
I" Type K Soft Copper 
Usage of Quick Plug 
I" Copper Fittings 
(90-45-Couplings) 
RockPerTon 

Permit 
Dump Fee 
Trench safety and Protection 
Compactor Usage 
Bore @ $25.00 Per Foot 
Skldsleer Per Day 
Dump Truck Per Day 
Mini-Excavator Per Day 
Plumber At $118,00 Per Hour 
Operator At $83,DD Per Hour 
Laborer with Setvice Truck @ 
$89.00 Per Hour 

Visit us at our website 
VJ\Wt.ojlaughlinplumblng.com 

SEE REVERSE SIDE FOR LIEN CLA 

Schedule JAM-r2 
Page 266 of 276 

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 
16.90 16.90 

4.93 4.93 
10.65 106,50 

Total Material and Other 1,293.64 

60.00 60.00' 
70.00 140.00* 
75.00 75.00* 
45.00 45,00* 
25.00 2,soo.00• 

350.00 350.00* 
350.00 350.00* 
350.00 350.00' 
118,00 1,829.00* 
83.00 913.00' 

89.00 1,958,00* 

Total Labor 8,570.00 

.. . SAle M:OONi{: .. 
9863,64 

4.91 

$9,968.55 

southwest operatic 



aR.t TO: 

o.J,iAuGtii.iN 
tr.Yem• Iii 
PLUMBING COMPANY 

--.Y,,c,-
306 Saini Louis Avanuo 

VALLEY PARK, MISSOURI 63088 

636·226•0992 314-961-7327 

Missouri American Water CO 
PO Box5605 
Cheny HIii, NJ 08034 

JOO: 

MoPSC S0002_Attachmenl 6 
Case No. VvU-2017~0296 

Page 55 Or 64 -

JNVO!CENO, 3172173 

MAWC · Arundel Pl. 
POii: 5000071240 
Oayton, MO 63105 

MAWC MAWC 173017 netdueUJ)Qn receipt 5/24/17 1 

98 Arundel 

To f\lmlsh labor a material to replace lead water service tu house. 

1 
1 
l 

so 
5 

1 
1 
1 
1 
1 

30 
2 

12 

8 

• means item is non-taxable 

1• flared Tee Head 
1 • Flared coupling 
Sl Louis County Stop-Box 
!"Type K sort Copper 
Rock Per Ton 

Dump Fee 
Trench safety and Prote<:tlon 
compactor Usage 
Skklsteer Per Day 
Mini-Excavator Per Day 
Bore @ $25.00 Per Foot 
Plumber At $116.00 Per Hour 
Laborer with Seivice Truck@ 
$89,00 Per Hour 
operator At $83,00 Per Hour 

Visit us al our website 
1wm0Jlaughlinplumbing.com 

SEE REVERSE SIDE FOR LIEN C~ 

Schedule JAM-r2 
Page 267 of 276 

89,58 89.58 
27,55 27,55 
32.87 32.87 

4.35 217.50 
10.65 53.25 

Total Material and Other 420.75 

70.00 70,00* 
75.00 75.00• 
45.00 45,00* 

350,00 350,00• 
350,00 350.00• 
25.00 750.00* 

ll8.00 236.00* 

89.00 1,068.00* 
83.00 664.00* 

Total Labor 3,608.00 

SAJ.E Jl/,OUIIT. 
1 028.75 

34.12 

$4,062.87 

MAWCsou 10ns 
Schedule JAM-r6 



BJLL TO: 

MAWC 

O.J.LfUiGHUN 
~\"L1Jlf -

PLUMBING COMPANY 
-Q11 ... --

306 Saint Louis Avonuo 
VALLEY PARK, MISSOURI 63088 

636-225•0992 314-981-7327 

Missouri American Water Co 
PO Box5605 
Oterry HIU, NJ 08034 

JOB: 

MAWC 173017 

100 I\Jundel 

To furnish labor rnawrial to replace lead water setvlce to house. 

1 I• flared Tee Head 
1 l" Flared Coupling 
1 St Louis County Stop-nox 

50 I. Type K Solt Copper 
5 Rocr. Per Ton 

1 Trench safety and Protection 
1 Concrete Saw Per Day 
1 Compactor Usage 
1 Skldsteer Per Day 
1 Mini-Excavator Per Day 
1 Dump Truck Per Day 

40 Bore @ $,5,00 Per Foot 
2 Plumber At $118.00 Per Hour 

12 laborer with Seivlce Truck @ 
$89.00 Per Hour 

8 Operator At ${13.00 Per Hour 

* means ttem Is non-taxable 

Visit us at our webslla 
vl'HW.ojlaughlinplumblng.com 

MoPSC S0002 Attachment 6 
Case No. WU-2017'0296 

Page 56of 64 

INVOICE NO. 3172174 

MAWC • Arundel Pl. 
PO#: 5000071240 
aayton, MO 63105 

net due upoo re<elpt 5/24/17 

89.58 
27.55 
32.87 
4.35 

10.65 

Total Mate,Jal and Other 

75.00 
350.00 
45.00 

350,00 
3S0.00 
350.00 
2$.00 

118.00 

89.00 
83.00 

Total Labor 

I 

89.58 
27.55 
32.87 

217.50 
53.25 

420.75 

1s.oo• 
350.00• 
4s.oo• 

350.00• 
350.00• 
350.00• 

1,000.00• 
236,oo• 

l,068,00* 
664.oo• 

4,~88.00 

4908.75 

$1,942.87 

SEE REVERSE SIOE FDR LIEN CLAUSE 

Schedule JAM·r2 
Page 268 of 276 

MAWC southwest operations 
Schedule JAM-r6 



Dill TO! 

MAWC 

2:,,!-~UGHi.iN 
PLUMB.!i!IN~G~C~O~MP~'A~NY 

~g--
J06 Saini Louis Avanua 

VALLEY PARK, MISSOURI 63088 

636·225-0992 314•961•7327 

Missouri American Water Co 
PO Box 5605 
Cheny Hill, NJ 08034 

MAWC 

101 Arundel 

JOB: 

173017 

To furnish labor a material to replace lead water S<Jrvlce to house. 

1 1' Flared Angle Stop 
1 l" Copper M • FlP Adapter 
l Galvanized Steel Pipe Nipple 

)/2" X 4" 
3 1' Copper Fittings 

(90·45•Coupllngs) 
1 cap 1/2" Galvanized 
1 l" Female Ofelectrfc Union 

MoPSC S0002_Allacllment 6 
Case No. wu.2011.0296 

Page 57 of 64 

IUVOiC€ t\'O. 3172175 

MAWC • Arundel Pl. 
PO#: 5000071240 
C~yton, MO 63105 

net due upon rerept 5/24/17 

53.56 
13.95 

2.14 

4,93 
5.05 
4.00 

1 PA.GB:, 

1 

53,56 
13.95 

2,14 

14.79 
5.05 
4.00 

1 Galvanized Steel Pipe Nipple 1" x Close 2.33 2.33 
10 
l 

1 
100 

1 
1 
1 
1 
1 
1 
s 

l • Type M Hard Copper 
U;age Of String Soklef & 
Paste 
B•Tank (Usage) 
1" Type K Soft Copper 
St. Louis County Stop·BOX 
Meter Cover or Lid 
Fibre Meter Box 
3/4" Meler Yoke 
l" flared Tee Head 
Usage of Quick Plug 
Rock Per Ton 

Visit us at our website 
W1W1,0Jlaughllnplumblng.com 

SEE AEVEflSE SIDE FOR LIEN CLAUSE 

Schedule JAM•r2 
Page 269 of 276 

4.42 44.20 

5.51 5.51 
S,51 5,51 
4.35 435.00 

32.87 32,87 
50.46 50.46 
%,25 96.25 

114,81 114.81 
89,58 89,58 
16.90 16.90 
10.65 53.25 

Total Materlal and Other 1,010,16 

SAlE .... \(OUI/T 

MAWC southwest operations 
Schedule JAM-r6 



BllL TO: 

MAWC 

o .. .i;ijiUGtlLiN 
PL\irABING COMPANY 

....:_•;f!td,---, . 

306 Saint Louis Avenue 
VALLEY PARK, MISSOURI 63088 

636·226·0992 314-961-7327 

Missouri American Water Co 
PO Box 5605 
Cherry HIii, NJ 08034 

JOS: 

MAWC 173017 

1 Permit 
1 Dump Fee 
1 Trench Safety and Protection 
1 Compactor Usage 

80 Bore @ $25.00 Per Fool; 
1 Skldsteer Per Oay 
1 Mini-Excavator Per Day 
1 Dump Trnck Per Day 

16 Plumber At $118.00 Per Hour 
3 Plumber OT At $140.00 Per Hour 
8 Operator At $83.00 Per Hour 
3 Operator OT At $120.00 Per 

Hour 
12 Laborer with Service Truck @ 

$89.00 Per Hour 
1.5 Laborer with Service Truck OT 

@ $108.00 Per Hour 

• means Item Is non-taxable 

Visit us al our website 
www.ojlaughllnplumblng.com 

MoPSC S0002_Allachment 6 
Cose No. WU-2017-0296 

Page68 of 64 

INVOICgNO. 3172175 

MAWC • Arundel Pl. 
PO#: 5000071240 
dayton, MO 63105 

net due upon re<elpt 5/24/17 

60.00 
70.00 
75.00 
45.00 
25.00 

350,00 
350.00 
350.00 
118.00 
H0.00 
83.00 

120.00 

89.00 

108.00 

Total Labor 

SALE AMOUNT 

2 

60.00* 
70.00• 
75.00* 
4s.oo• 

2,000,00• 
350.00* 
350.00* 
350.00• 

1,aas.00• 
420.00* 
664.oo• 

360.00* 

1,068.00* 

162,00* 

7,862.00 

89-0l.16 

84,36 

$8,986.52 

SEE REVERSE SIDE FOR LIEN CLAUlE 

Schedule JAM-r2 
Page 270 of 276 

MAWC southwest operations 
Schedule JAM-r6 



Bill.TO: 

2:.~.l[lUGHi.iN 
PLUMBING COMPANY 

--Q,u.--

306 Saini Louis Avonuo 
VALLEY PARI(, MISSOURI 63088 

314-961-7327 

Missouri American Water Co 
PO Box 5605 · 
Oieny Hill, NJ 00034 

JOB; 

MoPSC S00D2_AUachment 6 
Case No. vW-2017-0296 

Page 59 of 64 

mvo:<:rno. 3172176 

MAWC - Arundel Pl. 
PO#: 5000071240 
Clayton, MO 63105 

-
W.Sr!Qi~.n.: ·_ .• . , Afil\cW:sg oMln ,10:::· >>',. • ,:) 1~€JWrifJ,e.~tt.: ~-- · . ';, :--,::_ ;.'T'#!r'JI~;f,i'. J ;; i"s '.' fsR)}J,'\f f: ,\1\ijtic~ii,;ite .:w,o.1¥"::-.. 
MAWC MAWC 173017 

: gQ.Af!rir•V:.;i ·"•:,-f,_;/·· ,;-._.· •/;s.,,,\':;i,~-"f:::fiR\S~C.\\!i'iiQ>~ · :::./?~;~tB~~tt(r•n?;f~ 

l04Aruncf<I 

To furnish labor and mate I to replace lead water seivlce to house. 

3 3/4" Type M Hard Copper 
3 1' Type M Hard Copper 
1 1" Copper Flltings 

(90-45-Coupl/ngs) 
1 1" Copper Reducer/ Bushing 
l 3/4" Copper fittings 

(90-45•Coupllngs) 
1 3/4' MIP Olele!tr.c 
1 3/4" Plug (Square Head) 
l Sawzall Blades 
l B·Tank (Usage) 
1 Usage Of Siring Solder & 

Paste 
l Usage OfTeflon Tape 
1 Usage onenon Pipe Dope 
1 1" Copper M • FlP Adapter 

100 l"Type K So~Copper 
1 St. Louis County Stop-Box 
1 Fibre Meter Box 
1 Meter Cover or Lid 
1 1" Flared Tee Head 
1 3/4" Meter Yoke 
5 Rock Perl on 

,q;(, 
Vlsll us at our website ©!if' . i/t, . . . ' /J ,v>II 

I · l • www.olau hlin g p lumblng.com 

SEE REVERSE SIDE FOR LIEN CLAUSE 
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net due ujloo rOO!lpt 5/24/17 I 
f:~?iflf6}:if:!j:::fa~1:r:P_~'i'~:~) • ,-,·::_·,.;.ii.1ourlt' './. 

2.69 8,07 
4.42 13.26 

4.93 4,93 
6.67 6,67 

3.59 3.59 
7.64 7.64 
3.21 3,21 
4,5B 4.58 
5,51 5.51 

5.51 5.51 
0.88 0,88 
0,88 0,88 

13.95 13.95 
4.35 435.00 

32.87 32.87 
96.25 %.25 
50-46 50,46 
89.58 89.58 

114.81 1[4.81 
10.65 53,25 

$ALE AMOffiiT 

I\ ;!Q~{fr~:~Zf/~ 
·: ' ~ ' , - ' ; ' 

MAWC southwest operations 
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BILL TO; 

2;,~•-...,LA,..,· u .... o~u ... ·1....,i.,...M 
PLUMBING COMPANY 

--,st,g.--

306 Saint Louis Avonus 
VALLEY PARK, MISSOURI 63088 

636-225-0992 314-961-7321 

Missouri Amerlron Water Co 
PO Box5605 
Cheny Hill, NJ 08034 

JOB: 

MoPSC S0002_Auachment 6 
Case No. WU-2017-0296 

Pago 60of 64 

IINOlCENO. 
3172176 

MAWC • Arundel Pl, 
PO#: 5000071240 
Oayton, MO 63105 

MAWC MAWC 173017 net doo Uf"ll receipt 5/24/17 2 

1 

1 
1 
1 
1 

100 
1 
1 
1 

12 
2,25 

8 
2.25 

16 

4 

* means Item Is norHaxable 

Usage of Quid< Plug 

Permit 
Pump fee 
Trench Safety and Protection 
Con1pactor Usage 
Bore @ $25.00 Per foot 
Skklstrer Per Day 
MlnH:xrovaror Per Pay 
Dump Trud< Per Day 
PIUll1ber At $118.00 Per Hour 
Plumber OT At $1<10.00 Per Hour 
Operator At $83,00 Per Hour 
Ope,ator OT Al $120.00 Per 
Hour 
Laborer with Service True'< @ 
$89.00 Per Hour 
Laborer with Setvlce Truck OT 
@ $108.00 Per Hour 

V!s11 us at our website 
v11vw.ojlaughllnplumblng.com 

SEE REVERSE SIDE FOR LIISN CLAUS 
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16.90 16.90 

Total Material and other 967.80 

60.00 60.00* 
70.00 70.00* 
75.00 75.00' 
45.00 45.00• 
25,00 2,500.00• 

350.00 350,00" 
350.00 350.00• 
350,00 350.00• 
llB.00 1,416.00' 
140.00 315.00• 
83.00 664.00• 

120,00 270.00• 

89.00 1,424.00* 

Hlll.00 432,00* 

Total Labor 8,321.00 

$AlE M<OUNT 
9 288.80 

78.49 

$9,367.29 

MAWC southwest operations 
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Bill TO: 

MAWC 

O.J._i:AUGiii.iN 
W,,,t.1)1/~ 

PLUMBING COMPANY 
--&'ttc,-

. 306 Saini Louis Avanuo 
VALLEY PARK, MISSOURI 63088 

636-225,0992 314-961-1327 

Missouri American Water Co 
PO Box 5605 
Cheri)' HIii, NJ 08034 

MAWC 

JOB: 

173017 

105 Arun~::2 

To furnish I and matelial to replace lead water seivlce to house, 

1 
1 
3 

1 
1 
1 

1 
1 

20 
1 
1 

80 
t 
1 
l 
1 
1 
s 
1 

1• flared An9le Stop 
1 • Copper M - AP Adapter 
1' Copper Fittings 
(90-45•Coupllngs) . 
1· C x C Copper Tee 
1" Female Dlalectlc Union 
Galvanized Steel Pipe Nipple 
3/8" X 411 

1/2" Brass cap 
Brass Nipple 1/2x4" 
1• Type M Hard Copper 
B·Tank (Usa9e) 
Usage Of String Solder & 
Paste 
1' Type K Soft Copper 
1' Flared Tee Head 
3/4" Meter Yoke 
Fibre Meter Box 
Meter Cover or Ud 
St. Louis County Stop-Box 
Reck Perron 
Usage or Quick Plug 

Visit us at our website 
www.oJlaughlinplumblng.com 

MoPSC S0002_Allachmont 6 
Case No. \r\/U-2017-0296 

Page61 of 64 

INVOICENO. 3177.177 

MAWC • Arundel Pl. 
PO#: 5000071240 
Clayton, MO 631_05 

11<tdueupon receipt 5/25/17 

53.56 
13.95 

4,93 
20AO 

4.00 

3.14 
3.14 

16,58 
4.42 
5,51 

5,51 
1.35 

89.58 
114.81 
96.25 
50.46 
32.87 
10,65 
16.90 

SALE !'J,IQUIIT 

PAGE 

1 

53.56 
13.95 

14.,9 
20.40 
4.00 

3.14 
3.14 

16.58 
88.40 
5.51 

5.51 
348.00 
89.58 

114,81 
96,25 
50.46 
32,87 
53.25 
16.90 

--"-- _'------

SF.E R!aVF.ASE SIDE FOR LiEN Cl.AUSE 
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BILL TO. 

MAWC 

.o.J,il .AUGtil.iN 
S.~ /UI ,lij 
PLUMBING COMPANY 

--t/1(¢,/----:-. 

306 Sain! Louis Avenue 
VALLEY PARK, MISSOURI 63060 

636·225·0992 314-961-7327 

Missouri American Water Co 
PO Box 5605 
Cherl)I HIil, NJ 08034 

JOB: 

MAWC 173017 

1 Permit 
I Dump Fee 
1 Trench safety and Protection 
l Compactor Usage 

80 Bore @ $25.00 Per Foot 
I Skldsteer Per Day 
1 MlnH:xcavator Per Day 
l Dump Truck Per Day 

16.5 Plumber At $118.00 Per Hour 
8 Operator At $83.00 Per Hour 

16 Laborer with Service Truck@ 
$89.00 Per Hour 

MoPSC S0002_Allachmcnl 6 
Case No. WU-2017-0296 

Page 62 of64 

i,N0JCE~<l. 317,177 

MAWC • Arundel Pl. 
POii: 5-000071240 
Oayton, MO 631,05 

r~t due upon receipt 5/25/17 

Total Material and Olher 

60,00 
70,00 
75.00 
45,00 
25,00 

350.00 
350.00 
350.00 
118.00 
83.00 

89.00 

Total labor 

2 

1,031,10 

60.00* 
70,00• 
75,00• 
45,00* 

2,000.00• 
Jso.oo• 
350,00• 
350.00' 

1,947.00* 
664.00• 

1,424.00* 

7,335.00 

* means ltem ls nan-taxable 

Visit us at our wabslto 
www.oJiaughlinplumblng.com 

SEE REVERSE SIDE FOR LIEN CLA '~ 

8,366.10 

83.62 

Schedule JAM-r2 ~hwe5 ons 
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Dill TO; 

O,J,i AiJGHi.iN 
f;\\'('KJI @iii 
PLUMBING COMPANY --.v--
306 Saint Louis Avenue 

VALLEY PARK, MISSOURI 83088 

636-225-0992 314-961-7327 

Missouri American Water Co 
PO B<>x 5605 
Cherry Hill, r,u 08034 

JOB, 

MoPSC 50002 Atlachmenl 6 
Case No. WI.J-2017-0296 

Page63 of 64 

INVOJCEIIO. Jl72!78 

MAWC • Arundel Pl, 
POii: 5000071240 
C~yton, MO 631.05 

MAWC MAWC 173017 netdueuponre<elpt 5/25/17 1 

109Anmdel 

To furnish labor and 

1 
1 
1 

1 

1 
1 

1 

1 
5 
1 
1 

100 
1 
1 
1 
1 
1 
1 

rial to replace lead water service to house. 

1" Flared Angle Slop 
1" Copper M • FlP Adopter 
1" Copper Fittings 
{90-4S•C<lupllngs) 
1" Copper Fittings 
{St. 90 • St, 45) 
1" Copper Reducing Tee 
3/4" Male/Female Dialectic 
Union 
Usage or String SOider & 
Paste 
B•Tank (Usage) 
1" Type M Hard Copper 
1/2" Brass cap 
Brass Nipple 1/2X4" 
1' Type K Soft Copper 
l" flared Tee Head 
3/4" Meter Yoke 
Fibre Meter B<>x 
Meter Qiver or Lid 
St. Louis County Stop-Box 
Usage of Quick Plug 

Visit us al our website 
w-,w,.ojlaughlinplumbing.com 

SEE REVERSE SIDE FOR llloN CLAUSE 
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53.56 53.56 
13.95 13,95 

4.93 4.93 

17.08 17.08 
20.47 20,47 

11.02 11.02 

5.51 5.51 
5.51 5.51 
4.42 22,10 
3.H 3,14 

16,58 16.58 
4.35 435.00 

89.58 89.58 
!14.81 114.81 
96.25 96.25 
50,46 50,46 
32.87 32.87 
16.90 16.90 

" _SAtE,Vl.O.U/IT 

- - -· . •. ·• ;;j· -------• s_;~ ,~, ; C 

,,'_::. lOTAIL 
'- ~'" -.. ~~.,~ -'. 

MAWC southwest operations 
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BILL TO; 

MAWC 

O.J.iAUGiii.iN 
&,1,UU'1 I,; 
PLUMBING COMPANY 

-I/M.-
306 Saint Louis Avenue 

VALLEY PARK, MISSOURI 63088 

636-225--0902 314-961-7327 

Missouri American Waler Co 
PO Box 5605 
a,eny Hill, NJ 08034 

JOB: 

MAWC 173017 

1 Permit 
1 Trench Safety and Protection 
1 compactor Usage 
1 Dump Fee 

80 Bore @ $25.00 Per Foot 
I Skf<lsteer Per Day 
1 Mini-Excavator Per Day 
1 Dump Truck Per Day 

16 Plumber At $118.00 Per Hour 
3 Plumber OT At ,1-140.00 Per Hour 
8 Operator At $83.00 Per Hour 
3 Operator OT At $120,00 Per 

Hour 
18 Laborer with Service Truck @ 

~89.00 Per Hour 
0.5 Laborer with SelVfce Truck OT 

@ $108,00 Per Hour 

• ~ans Item Is non-taxable 

Visll us at our websile 
www.oJlaughllnplumbing.com 

MoPSC S0002_Allachmonl 6 
case No. WU-2017-0296 

Page 64 of 64 

l>IVOi0ENO. 3172178 

MAWC • A1undel Pl. 
PO#: 5000071240 
C~yton, MO 63105 

ntt due upon r«:elpt 5/25/17 2 

Total Material and Olher 1,009.72 

60.00 60.00* 
75.00 75.00' 
45,00 45.00• 
70.00 10.00• 
25,00 2,000,00" 

350.00 350,00• 
350.00 350.00' 
350.00 350.00" 
118,00 1,888.00• 
140.00 420.00* 
83.00 664,00* 

120.00 360.00* 

89.00 1,602.00* 

108.00 54.00* 

Total Labor 8,288.00 

9,297.72 

81.89 

$9,379.61 

SEE REVERSE SIOE FOR LIEN CLA SE 
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2 

3 

4 

5 

6 

7 

8 

9 

Q. 

A. 

Q. 

A. 

REBUTTAL TESTIMONY 

OF 

JONATHAN DALLAS 

MISSOURI-AMERICAN WATER CO.MJ'ANY 

CASE NO. WU-2017-0296 

Please state yom name and busi11ess address. 

Jonathan Dallas, P.O. Box 360, Jefferson City, MO 65 I 02. 

By whom are you employed and in what capacity? 

I work for the Missouri Public Service Commission (Commission) as a Utility 

10 Operations Teclmical Specialist in the Water & Sewer Depaitment (W/S Dept.) in the Utility 

11 Operations Division 

Please briefly descdbe your job responsibilities. 12 

13 

Q. 

A. One of my primary responsibilities is the inspection of large and small 

14 privately owned water and sewer facilities around the state. I prepare a detailed rep01i and 

15 memorandum. If the inspection is due to a small company rate request, the memorandum is 

16 filed with the Commission as a part of a Disposition Agreement. As pait of my inspections, 

17 I am also responsible for determining if company projects are prndent and necessary. I am 

I 8 also responsible for responding to customer complaints and working with the customers and 

19 companies to resolve issues. 

What is your educational background? 20 

21 

Q. 

A. I have a Bachelor of Science Degree: Major Construction Management from 

22 the University of Central Missouri. 

Page I 

Schedule JAM-r3 
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2 

Rebuttal Testimony 
Jonathan Dallas 

Q. What is your previous work experience? 

A. Before coming to work at the Commission, I worked for the City of Columbia, 

3 specifically the Columbia Water & Light Department (Water & Light) where I was employed 

4 as an Engineering Aide II. My primary job was a water main inspector. As a water main 

5 inspector, I was responsible for making sure contractor crews who were constructing new 

6 water mains did so in a manner which met the city's codes and specifications. Prior to 

7 working for Water & Light, I worked for Twehous Excavating Company (Twehous) in Taos, 

8 Missouri as a labor/operator. At Twehous, I primarily worked on a utility crew which was 

9 responsible for replacing old water mains in Jefferson City. 

10 

11 

Q. 

A. 

Do you have a summary of your education and work experience? 

Yes, please refer to Schedule JD-rl attached to this testimony for a summary 

12 of my education and work experience backgrounds. 

13 

14 

15 

16 

Q. 

A. 

Q. 

A. 

17 · Geoff Marke. 

18 

19 

Q. 

A. 

Have you previously testified before this Commission? 

Yes, I have testified in Case No. WO-2017-0236. 

What is the pmpose of your rebuttal testimony? 

To respond to the testimony of the Office of the Public Counsel (OPC) witness 

Will anyone else from Staff be filing testimony? 

Yes, James Mercie! will file testimony addressing MA WC's proposal and 

20 OPC's pilot program and Amanda McMellen will address the accounting issues. 

21 

22 

Q. 

A. 

What is a water service line? 

A water service line is a pipeline through which water flows into a customer's 

23 premise whether the premise is a house, a commercial building, or a series of com1ected 

Page2 

Schedule JAM-r3 
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Rebuttal Testimony 
Jonathan Dallas 

1 living units. TI1e water service line connects a utility-owned water main that is part of a 

2 water distribution pipeline system throughout the water utility's service area to a customer's 

3 premise. For most customers, the water main is near or under a street. 

4 

5 

Q. 

A. 

Who owns and controls water service li11es? 

In most cases, the water utility owns the po1iion of the water service line 

6 bet ween the waler main and a point at or near the property line. At this location, there is 

7 often an utility-owned water meter. The remaining portion of the water service line is owned 

8 by the customer. However, specific to MA WC's customers in St. Louis County, customers 

9 own the entire water service line between the water main and the premise. There arc, of 

10 course, variations on water main location and meter location. Service lines and water mains 

11 are defined in MA WC's tariff, and the tariff includes rnles detailing customer and lvfAWC 

12 responsibilities for ownership and maintenance of service Jines and po1iions of service lines. 

13 

14 

Q. 

A. 

Are water service lines made of any specific material?? 

No. The most common material used today ls copper. However poly vinyl 

15 chloride (PVC) is also rather common, as are a couple of otller types of plastic. In past years, 

16 galvanized iron was used extensively, as was lead. 

17 

18 

Q. 

A. 

Do you have any prior experience with Lead Service Lines (LSL)? 

Yes, in my previous job with Twehous, I worked on a utility crew where we 

I 9 frequently perfonncd water main replacements in Jefferson City for Missouri American Water 

20 Company ("MAWC" or "Company"). As pati of the main replacements, we were responsible 

21 for connecting the existing service lines to the new main. Usually' the service lines were 

22 copper but occasionally we would encounter a LSL. 

Page3 

Schedule JAM-r3 
Page 4 of 15 



2 

Rebuttal Testimony 
Jonathan Dallas 

Q. What did you do ,,,hen you discovered a LSL? 

A. When a LSL was discovered, during a main replacement project MA WC 

3 would insure the LSL was replaced with copper from the meter to the new water main. 

4 

5 

Q. 

A. 

Why did you only replace the LSL from the main to the meter? 

In the Jefferson City service area, MA WC only owns the se1vice line from the 

6 main to the meter or property line. Fmther, addressing the issue of the potential for lead in 

7 drinking water was not as prominent as it is today. 

8 

9 

Q. 

A. 

Why were LSLs not as big ofa concern then? 

Before the Flint Michigan incident, LSLs were not as much of a concern 

10 because properly treated nonco1TOsive water will not leach lead out of customer service lines 

11 or other fixtures in the waler system. After Flint, Michigan, there was a spotlight on the 

12 danger of failures in chemically treating water, which in tum increased conversations 

13 nationwide about rnmoving lead pipes to proactively remove risks. This is addressed in the 

14 EPA's "Lead and Copper Rule Revisions White Paper" dated October 2016 the first 

15 key principle for LCR revisions cited is "Focus on Minimizing Exposure to Lead in 

16 Drinking Water. 1" 

17 

18 

Q. 

A. 

Has the Company's policy on LSLs changed? 

Yes, the Company is currently replacing all LSLs it encounters, whether the 

19 LSL's are on main replacement projects, main breaks, or service line repairs. The Company is 

20 now replacing the full length of the lead service line, both Company and customer p011ions. 

21 

22 

Q. 

A. 

Do you agree with this practice? 

Yes, I do. 

1 The EPA White Paper is included with lhe rebuttal testimony of Slaff witness James A. Mercie!, Jr. 
Schedule JAM-r3 
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2 

Rebuttal Testimony 
Jonathan Dallas 

Q. In your opinion, is this a good practice? 

A. Yes. Based on recent a1ticles and studies from organizations such as the 

3 Environmental Protection Agency (EPA), it is suggested that only replacing a portion of a 

4 LSL can increase the chance of lead ]caching into the water because cutting a LSL can 

5 dislodge the scale inside the service line allowing the water to come directly into contact 

6 with lead. 

7 

8 

Q. 

A. 

Are there any specific articles which poiJ1t this out? 

Yes, in the EPA's "Lead and Copper Rule Revisions White Paper" dated 

9 October 2016 the first key prmciple for LCR revisions cited is "Focus on Minimizing 

IO Exposure to Lead m Drinking Water: Improve public health protection by reducing exposure 

11 to lead in drinking water to the maximum amount possible through proactive measures to 

12 remove sources of lead and educating consumers about the health effects of lead and actions 

13 to reduce exposure." EPA goes on to state, in summary, that partial lead service line 

14 replacement is not the best way to achieve this goal, as partial lead service line replacement 

15 often results in elevated lead readings due to the leaching mechanism, discussed above. 

16 

17 

Q. 

A. 

What other experience have you had with MA WC and LSLs? 

On August 4, 2017, Nfr. Mercie! and I visited a MA WC main replacement 

18 project in St. Louis County, specifically on Summit Avenue and Eunice Avenue in Webster 

19 Groves. 

20 

21 

Q. 

A. 

Please describe what you witnessed there. 

First, we observed yard and street patches where several LSLs had been 

22 replaced. Second, we witnessed a MA WC-hired plumbing contractor installing a new one-

23 inch copper service into place to replace an old LSL. 

Page 5 

Schedule JAM-r3 
Page 6 of 15 



I 
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Rebuttal Testimony 
Jonathan Dallas 

Q. 

A. 

What else did you see? 

Next, we observed a LSL still connected to the old four-inch cast iron water 

3 main, which MA \VC was replacing with a new eight-inch PVC main. We also saw where 

4 MA WC had dug up a service line in a customer's yard to verify it was a LSL. Attached as 

5 Schedules JD-r2, JD-r3, and JD-r4 are three pictures depicting this. 

6 

7 

Q. 

A. 

Can you explain MA WC's process for replacing water mains? 

Yes. Each year, MA WC reviews its records, which show a history of main 

8 breaks on a given main, the age of a water main, the frequency of main breaks, any upcoming 

9 road improvements such as resurfacing or sidewalk replacement, and the economic impact of 

IO replacing a main versus repair. MA WC also looks at where there might be a high probability 

11 of LSLs located by looking at "tap cards", which have been integrated into their GIS 

12 mapping system. 

13 

14 

Q. 

A. 

What is a tap card? 

A tap card is piece of paper a utility worker fills out when they connect a 

15 customer's service line to a water main. The tap card typically contains a variety of 

16 information such as size of the service line, size of the main the service is connected to, type 

17 of material the main is constructed of, type of material the service is constructed of, and 

18 various other facts like location, approximate depth, tl1e date installed and so on. 

19 

20 

Q. 

A. 

What is a GIS map? 

GIS stands for Geographic Infonnation System. GIS allows MA WC to view 

21 its entire infrastructure with the click of a mouse. The data available to MA WC includes 

22 main size, type of main, approximate location, main breaks, location of fittings such as valves, 

Page6 
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Rebuttal Testimony 
Jonathan Dallas 

fire hydrants and, elbows, It also allows MA WC to view tap cards, which may or may not 

2 have information on the material used to construct the water sen•ice, 

3 

4 

Q, 

A 

How is MA WC verifying ifLSLs are present on a main replacement project? 

During Staffs visit to MAWC's office, MA WC explained before a project 

5 begins, it reviews its records and GIS map to identify possible LSLs. During the project 

6 MAW C inspects customer service lines at three locations to verify there is no lead present. 

7 

8 

Q, 

A 

What is one of the locations MA WC is inspecting to cl1eck for a LSL? 

At the site visit, MA WC stated it digs the service line up at the meter pit or 

9 curb stop in the customer's yard to verify what material the sen•ice line is constructed of. 

10 This would be approximately near the middle of the service line, Staff observed one such 

11 hole MA WC had excavated. A picture is attached as Schedule JD-r3. 

What method is MA WC using to expose the service line? 12 

13 

Q, 

A On the site visit, MA WC stated to Staff that they are using a soft dig method to 

14 expose the water service line. 

Please explain what you mean by "soft dig"? 15 

16 

Q. 

A. Soft dig is an excavation method that utilizes high-pressure water lo soften up 

I 7 dirt, which is then vacuumed up by a large vacuum. This method exposes the service line 

18 without the potential of breaking them or other buried utilities. 

19 Q, What other locations of the service line is MAWC looking at to identify 

20 whether or not there is lead present? 

21 A. The Company is also meeting with customers to gain entry to their basements 

22 to verily what type of water service line is entering their home. 

Page 7 
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Rebuttal Testimony 
Jonathan Dallas 

Q. 

A. 

What is the last location on the service line the Company is examining? 

When the Company prepares to tie the water service over from the old water 

3 main to the new water main, the Company will expose the service line at the old mai11 if it 

4 was not previously exposed as the Company installs the new water main. 

5 

6 

Q. 

A 

7 project. 

8 

9 

Q. 

A. 

When do you believe it makes the most sense to replace LSLs? 

In my opinion the best time to replace a LSL is during a main replacement 

Why do you believe that is the best time? 

To me it makes the most sense because MA WC will already have both the new 

10 water maii1 dug up and the service line so it can be connected to the new main. MA WC is 

11 essentially doing half the work during a main replacement. Also as stated above it is believed 

12 that if a LSL is disturbed at all, it is the best practice to undertake a full LSL replacement. 

13 

14 

Q. 

A. 

Does this conclude your testimony? 

Yes, it docs. 
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BEFORE THE PUBLIC SERVICE COMMISSION 
OF THE STATE OF MISSOURI 

In the Matter of the Application of Missouri-American ) 
Water Company for an Accounting Order ) Case No. WU-2017-0296 
Concerning MAWC's Lead Service Line ) 
Replacement Program ) 

AFFIDAVIT OF JONATHAN DALLAS 

State of Missouri ) 
) ss. 

County of Cole ) 

COMES NOW Jonathan Dallas, and on his oath declares that he is of sound mind and 

lawful age; that he contributed to the foregoing Rebuttal Testimony; and that the same 

is true and correct according to his best knowledge and belief. 

Further the Affiant sayeth not. 

,/" Jonathan Dallas 

JURAT 

Subscribed and sworn before me, a duly conslituted and authorized 
Notary Public, in and for the County of Cole, State of Missouri, at my office in 
Jefferson City, on this ,i3d day of August, 2017. 

My commission expires: --\j..,ic~=-'--"'"";)..-'1,.:c..;.., ,,__J::9-"-'t---1°i------
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Jonathan Dallas 

EMPLOYMENT: 

7/15-Present State of Missouri, Public Service Commission 

Utility Operations- Technical Specialist, Water and Sewer Deparhnent 

Inspected large and small water and sewer fac_ilities around the state. 

• Prepared detailed reports and memorandums to be filed with the Commission. 

• Responded to customer complaints and worked with the customer and company to resolve 

them. 

• Detennined if company expenditures were pmdent. 

8/13-07/15 City of Columbia, Water & Light 

Associate Engineering Technician 

• Inspected construction of new water mains; public and private. 

• Completed accurate as-builts and final inspection repo11s. 

• Prefom1ed chlorination, dechlorination, bacteria tests, and pressure tests. 

• Used AutoCAD to draw as-builts of completed jobs. 

• Used Excel for a chlorination spread sheet. 

06/04-08/13 Twehous Excavating Co. 

Laborer, Operator 

Installed water main, sewer main, and sto1m drain. 

Installed sewage treatment facilities. 

• Repaired water main breaks. 

Page 1 of 2 
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EDUCATIONffRAINING: 

8/04-12/08 University of Central Missouri 

Bachelor of Science Degree, Major: Co11str11ctio11 .Management 

4/201 6 Missouri Department of Natura I Resources 

Water Dish'ibution Level I (DSJ) 

Previously Filed Testimony: 

Case No. 

WO-2017-0236 

Company Type of Filing 

Ridge Creek Water Oral 

Company, LLC 

Page 2 of 2 
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An example of a LSL replacement where the water main is on the opposite side of the street from 
the customer's home. This photograph is in the St. Louis County service area where the Schedule JAM-r3 
customer owns the entire service line. Page 13 of 15 
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This picture shows a customer's service line that MA WC has exposed during a water main replacement. MA WC exposed the 
customer's service line to verify if it is lead. On the left is a short piece of copper which is then connected to a lead service line. 
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Pictured here is a lead service line connected to an old four-inch cast iron water main, appearing near the top of the picture. The old 
main is being replaced with a new eight-inch PVC water main, appearing at the bottom of the picture, and the lead pipe portion of the 
service line will be replaced with new copper pipe. 

Page 1 of 1 Schedule JD-r4 




