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OF
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l. INTRODUCTION

Please state your name, title and business addse

A. Geoffrey Marke, PhD, Economist, Office of theliic Counsel (“OPC or “Public Counsel”),

P.O. Box 2230, Jefferson City, Missouri 65102.

Are you the same Dr. Marke that filed direct andrebuttal testimony in WU-2017-02967

Yes.

What is the purpose of your surrebuttal testimory?

A. The purpose of this testimony is to respond tottabtestimony of:

* Missouri American Water Company (“MAWC”) witnesses:
o Gary A. Naumick and Bruce W. Aiton
* Missouri Public Service Commission (“Staff”) witrses:
o James A. Merciel, Jr., PE and Jonathan Dallas
* Missouri Department of Economic Development, Diaisof Energy (“DED” or “DE”)
witness:

0 Martin R. Hyman
Executive Summary:

Summarize OPC'’s position.

A. OPC continues to recommend that the Commisgjatt the Company’s current

application and, if the Company seeks relief witthea pending rate case, consider OPC’s
alternative for a two-year pilot study in which more than $4 million annually (or $8
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million in total can be spent on planned full lesstvice line replacement and third-party
administrative costs associated with the collaldegatesearch efforts. The pilot study will
explore the feasibility, legality and associatetigyamplications of full lead service line
replacement across MAWC's entire territory anddtage of Missouri with the results
presented to the Missouri Public Service Commisgio® Missouri Legislature and the
Missouri Governor’s Office for consideration. Filyait is OPC’s hope that a byproduct
of the pilot study may help substantiate selectibfuture “shovel ready” infrastructure

funding from the federal government to help offsett considerations.
Why is OPC’s proposed pilot study the best patforward?

As | noted in my prior testimony. The issue e&d line replacements cuts across public
health, scientific, technical, and legal arenassdralild not be viewed as a linear engineering
exercise alone. The Company’'s proposal falls simeddressing the multitude of issues
presented by a plan to remove customer-owned leadcs lines. Importantly, OPC’s
proposed pilot program presents a path forwarddtiress the issues while permitting the
Company to continue replacing lead service linethagilot is conducted. OPC'’s proposed
pilot study from its direct testimony provides tiramework to facilitate the substantive
research, planning and communication to mitigat@akmnrisks and to anticipate and plan for
the otherwise unintended consequences that areubtsdity linked to this complex,

decade(s)-long policy reform.

Summary of Policy Objections Offered by Other Partes

Q.
A.

Please summarize MAWC's policy response to OPCjslot proposal.

Without replying to any specific action items @xplicit objectives raised in OPC’s direct
testimony, the Company dismisses OPC’s proposalnaecessary and redundant. Mr.

Naumick cites four general objections:

1. It is redundant to the voluminous amount of redealceady conducted across the

country.
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2. It would impose unnecessary costs on Missouri-Ataeri Water Company’s

(“MAWC”, Missouri-American” or “Company”) customers

3. It contains proposed tasks that are beyond theesmog purview of any water utility;

and

4. It would delay the important public health ben#ditMissouri-American’s customers
that implementation of the Company’s lead senvice proposal (“LSLR”) program

will provide?

Referencing secondary support of his argument,Ndumick cites to the EPA’s Lead and

Copper Rule (LCR) Revisions white paper (Oct. 2Cd&) believes that OPC'’s study would

be duplicative of national efforts, specificallyoie undertaken by the Lead Service Line
Replacement Collaborative (“LSLRC?).

MAWC'’s second policy witness, Mr. Aiton, admitsathboth the estimated number of lead
service lines and the estimated costs are sulgechange and that “we will adjust this

estimate as additional information is gain&d.”

Mr. Aiton also takes the position that no furtharlysis is necessary as “the case for full lead
service line replacement has been established By 8@ public health experfsand that
MAWC “will incorporate input from local public hethl agencies for potential identification
and prioritization of premises and areas in whiffotus our efforts. . >’presumably, on a

going-forward basis.
Please summarize Staff’s policy response to OPilot proposal.

Staff policy witnesses Merciel and Dallas alsorabt reply to any specific action items or

explicit objectives from OPC'’s direct testimony lwihe exception of a singular “concern”

! Rebuttal Testimony of Gary A. Naumick, p. 1, 22&8. 2, 1-5.
2 |bid. p. 8, 18-19.

® Rebuttal Testimony of Bruce W. Aiton p. 3, 5.

*Ibid, p. 4, 1-3.

® Ibid. p. 4, 4-6.
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raised by Mr. Merciel requesting guidance from @@mmission on any future workgroups

that are charged solely with discussing the is$lead in drinking water.

Staff supports the Company’s request; however, Mirciel's testimony unintentionally
highlights the ambiguity of the application andansistency within Staff's position. At one
point, Mr. Merciel emphasizes that:
MAWC is not proposing a comprehensive program facee all LSLs. MAWC's
proposed program in this AAO case is a limited LSplacement program to take
advantage of accessibility during water main exttanaand is designed to eliminate
a potential source of lead contamination with leditservice disruption to the
customer.

However, later he states:

Staff firmly believes that the public benefit of renoving any lead-based water

service lines outweighs the estimated costs asst®ib with these removals

(emphasis added)

Taken together, Staff's position appears to suppoth a narrowly focused lead-line
replacement program (i.e., limit replacement tal Iservice lines in combination with future
main replacements) and an all-in abatement postiamhich the public benefits outweigh
the costs oéiny lead service lines. The latter declarative staténsevoid of context as Staff
is certainly aware that partial lead service lires/e been passed over during main
replacements. Further questions remain about Stadfsition. Does Staff suppay lead
service line removal any cost? Does Staff support removal not in combinagth main
replacement? Has Staff performed a cost-benefiysiad Regarding costs, Mr. Merciel does
opine that the Company’s estimates for St. Louigr®gs are likely understated.

However, the stated cost range is probably ndisteafor the St. Louis County

service ared.

® Rebuttal Testimony of James A. Merciel, Jr., PB,L2-15.
" Ibid. p. 9, 4-6.
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service line replacement “programs” undertakentielowater systems as well as a copy of
the US EPA’s Science Advisory Board’'s (“SAB”) lisdure review on partial lead service
line replacements. On the latter example, he ribsthe SAB review explicitly states that
minimal or inadequate data exists regarding stuafipartial LSL replacements.

Staff witness Dallas recounts a site visit of a \M& lead service line replacement and

explains MAWC's lead service line identificatioraptice.

Finally, both witnesses reference Flint, Michigavater crisis) and the EPA’s Lead and
Copper Rule (LCR) Revisions white paper (Oct. 204$%)dditional secondary support for
Staff's policy position.

Please summarize the Missouri Department of Ecamic Development, Division of

Energy’s position.

DED witness Hyman supports the Company’'s pasiand rejects OPC’s position on the
basis that it would delay public health actions. Myman’s argument appears to rest largely
on concerns of affordability for low income houskelso although he does deviate from the
other two parties position for a brief moment t&remviedge there is some merit to OPC’s
concerns, stating:

Dr. Marke’s question as to real estate and legatfigations is worth exploring.

This passing reference is short lived, as Mr. Hyistates:
However, there is no need to delay finding the a&amsvio such questions for two
years past the conclusion of a general rate case sobject homeowners to potential

health hazards for that length of time in ordeariswer such concerhs.

8 Ibid. p. 7, 21.
°Rebuttal Testimony of Martin R. Hyman p. 10, 5-6.
9 bid. p. 10, 6-9.
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Q.
A.

Do the other parties accurately portray OPC'’s psition?

No. To be clear, OPC is nsaying no to full lead service line replacemelntstead, we

are saying “we don’t know In fact, OPC'’s pilot proposal is designed tarpg the

Company to continue replacing lead service linesgendther policy questions are
examined. This is a crucial distinction. The Comswr should be contemplative and
hesitant to endorse the Company’s overly simplatgoi to complex problem(s) and be

skeptical of Staff and DED’s blanket support withfaundation or necessary scrutiny.

Consider the insufficient timing and detail sumding MAWC's proposal. MAWC'’s
application, submitted 125 days ago, containedad ¢d 280 words informing the
Commission of the “Presence of Lead Service Liraes! requesting approval of the

Company’s “Lead Service Line Replacement Program.”

The Company filed direct testimony only 45 days.&gontrast the brevity of support for
the filing and the limited opportunity for reviewitty the magnitude of costs, the
uncertainty of public benefits, and the potentialriegative unintended consequences in

an unprecedented regulatory decision.

Should MAWC's proposal be given regulatory appreal even though the costs and
benefits are so uncertain and the application is lgint on so many questions?

No. It would be difficult, and certainly not agpriate, to make competent, informed
decisions absent adequate information and projgectmatter expert feedback. The
absence of the agencies charged with represemiegant interests in this case should

give the Commission pause.

The testimony of Mr. Hyman, rather than supportimg Company as he intended,

inadvertently bolsters OPC’s position that a paigram is necessary. Mr. Hyman, an

1 According to Word Counter: “For those who needeadgal rule of thumb, a typical page which haschimargins
is typed in 12 point font with standard spacingraéats will be approximately 500 words when typedjs spaced.
For assignments that require double spacing, ilaviake approximately 250 words to fill the page.
https://wordcounter.net/blog/2015/09/18/10655 hoangpages-is-2000-words.html

6
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employee of the Missouri Department of Economic &epment, Division of Energy
offers his opinion on low-income public health auttes for a water utility’s construction
program. His testimony should be seen in contrétst thhe absence of the Missouri
Department of Natural Resources (the departmemgedawith enforcing the Lead and
Copper Rule), the Missouri Department of Health Hodhan Services (the department
charged with collecting and monitoring the blooaddevels (“BLLs”) in Missouri, and
the Missouri Department of Social Services (theadgpent charged with advocating for

low-income families and low-income children).
OPC'’s Position
Q. What is OPC'’s position?

A. Based on OPC'’s exploratory research and comnatinit with outside experts on this
topic (see GM-1) it is abundantly clear that bdté €xpedited schedule and the confined
regulatory procedure are inappropriate for the demity and magnitude of this case.

OPC has put forward a reasonable alternative fgraaties and the public interest by
drafting a pilot project that incorporates absemegtise and includes explicit
deliverables. Importantly, OPC'’s pilot study speafly includes full replacement of lead
service line pipes (both the utility and customee}but marries it with evidence-based
research. Additionally, our proposed annual budgdbuble what MAWC is projected to
expend in 2017.

The pilot project also asks difficult questionshwaitit easy answers and recognizes that the
decision to move forward with proactive customelegpremise replacement based on
public health concerns is not made in a vacuum—qihdies should and need to be
present and the ultimate decision may extend betfe@€ommissions purview. As it
stands, the Company’s application and the supmptéstimony is deficient and void of
appropriate analysis and will likely result in adsesecondary and potentially tertiary

impacts on ratepayers.



© 00 N O O A W N P

Ll o e
A W DN B O

15
16
17
18
19
20

21
22
23
24

Surrebuttal Testimony of
Geoff Marke
Case No. WU-2017-0296

If this issue was as simple as the 280-word apiidic¥ the EPA would already have
explicit rules in place and there would be regulatmiformity across the states. Neither
of those statements is true. MAWC's applicationsdoet consider the consequences of its
requested action. Consider what would happen toousrs began to demand that MAWC
disclose its 30,000 “known” lead service lines? ®ltw the point, is MAWC legally (or
ethically) obligated to disclose such informatibh®s it stands, the MAWC estimate is
now public knowledge but with no detailed priordtion, disclosure, or education and
communication plan. Most, if not all of the secornydéerature quoted by the Company
and Staff support customer transparency for batt testing and lead service line
locations. Of course it should also be noted thastrof that literature is referencing
public municipal systems not private, investor-odsgstems where disclosure
requirements may differ. This, itself, raises addil questions. What information should
be disclosed? Will disclosure have an adverse itnpabome values? Will it impact

businesses? Will disclosure reduce the availallitpw-income housing stock?

Beyond the impact of disclosure, the replacingeafll service lines raises additional
questions. Will removing the full lead line incredsad exposure? Will ratepayers be
given a false sense of security if the lead senuneeis removed but premise plumbing
remains? Would a temporary filter be more costaive? Should schools, daycares,
children and pregnant women be prioritized? Dopiliglic benefits outweigh the public

costs?

As it stands, OPC, nor any party can definitively ges or no to any of these questions.
More troubling is that no party to the case seemfsaie the answers. This is an unsettling
prospect given the universe of potential negatiieames. OPC'’s proposal is the only

plan put forward to mitigate that uncertainty amovide a measured proactive response.

12 The amount of words devoted specifically explairine context and plan of the application.
3n this respect, the recent experience from Fhitihigan can provide some insight and will be exptl in greater
detail later in this surrebuttal.
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The Commission should reject the Company’s apptinednd encourage the parties to

pursue OPC'’s proposed pilot program.

RESPONSE TO MAWC'S CLAIM OF REDUNDANT RESEARCH
AND DUPLICATIVE COLLABORATION

The Company believes that no additional researcis warranted. Please respond.

This argument is without merit. The Lead Senlioge Replacement Collaborative itself
recognizes the need for additional reserghaff witness Mr. Merciel’s rebuttal
testimony also cited the scientific uncertaintyreunding the short and long-term
exposure of lead from partial replacements accgrtbirthe EPA’s Scientific Advisory
Board. The Commission should also consider thahdependent research has been put
forward by American Water based on its pilot stadi&full and partial lead line
replacement in New Jersey and lllinois. In fact, eree specific study (American Water
sponsored or otherwise) is put forward as prodftiina issue is settled. Instead, Mr.
Naumick footnotes a Water Research Foundation (“VYRErature review of completed
and ongoing projects on the issue of lead and coppeosion and the Lead and Copper
Rule. A review of the WRF paper lists 47 studiesrav twenty-seven-year period of
which only three explicitly examine partial or fli#lad service line replacement. The most
recent of which was published in 2013. The readitshat research into the topic of partial
and full lead line replacement is still limited. fact, according to Rosen et al (2017):

For the period between 2008 and 2016, Federal eéende spending in the US

accounted for $648.87 billion of which $343.34ibill was dedicated to health

% ead Service Line Collaborative (2017) Fillinganination gaps through reseaituttp://www.lslr-
collaborative.org/research-needs.html

®Rosen et al. (2017) A discussion about the puldith, lead and Legionella pneumophila in drinkiveger
supplies in the United Statecience of the Total Environment.
https://www.researchgate.net/profile/Lok Pokhrel®ation/313842318 A_Discussion_about Public_Hedlea

d _and Legionella pneumophila in_Drinking Water Siggpin_the United States/links/592847100f7e9b99%9a

976/A-Discussion-about-Public-Health-Lead-and-Legita-pneumophila-in-Drinking-Water-Supplies-in-the

United-States.pdf
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researcht® However, in this same time frame of Federal resear research and
development (R&D), a total of $45.96 million wasspon grants where the
driving focus was Pb [lead] relatéfOnce this value is parsed further, we can see
in Fig. 4B [reprinted below as Figure 1] how th&seleral R&D expenditures are
spent. The category All Other Research has res@aopbcts such as advanced
batteries and other technology development. Whathiie startling is the lack of
water Pb research. In total from 2008 to 2016 (géarwhich data are readily
available to the public), only $1,354,297 was smemprojects researching Pb in
water, whether being related to health or not.
Figure 1: Reprint of Rosen et al (2017), US Feders¢arch expenditures related to Pb (Lead) for
the period of 2008-2018.

$1,354,297

m All Other Research
m Health
= Water

6 American Association for the Advancement of Scie(®016) Historical Trends in Federal R&D.
https://www.aaas.org/page/historical-trendsfedadatitd in. Rosen et al. (2017)
" USA Spending (201&)ttps://www.usaspending.gov/Pages/Default.asyid in. Rosen et al. (2017)
18 [|ai

Ibid.

10
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Q.

The Company argues that OPC'’s proposal is reduraht to efforts already taken at
the national-level by the Lead Service Line Replaceent Collaborative (“LSLRC”).

Please respond.

This argument is also without merit. OPC desaite pilot project largely off of the
suggestions and “roadmap” provided by the LSLRGsdduri is a home-ruled state with
many individual laws in place regarding zoning digtlosure™® To dismiss, out-of-hand,
the idea that a localized collaborative of divestakeholders would provide no service is
contrary to what is actually espoused by the LSLR®.illustrate this | have included the
entirety of the “Getting Started” introduction ¢iet LSLRC Roadmap below:

Getting Started

Local elected officials and community leaders statért by contacting the local
water utility to ask whether a proactive initiatifee full lead service line (LSL)
replacement is underway in the community. A usifst step could also include
contacting local experts at nearby consulting eegjiimg firms, neighboring water
utilities, and colleges or universities (e.g. ie #nvironmental engineering

department) for information about LSL replacement.

Water utilities in the process of planning a proadte LSL replacement

initiative or reviewing ways to accelerate an exigtq initiative, will find it

useful to engage local leaders, state agencies, anllers early to get their

perspectives and expertise. Additionally, local etded officials or water

utilities could form an advisory group to discuss ptions and/or an internal

team to help coordinate the planning process.

In getting started, people may not initially agogewhether and/or how to

implement a full LSL replacement initiative. Sonmranunity members or public

9 Mo. Const. Art. VI, Sec. 19(a); See also Home milthe United States (2017)
https://en.wikipedia.org/wiki/Home_rule_in_the l&ut States

11
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officials may place a priority on moving ahead a&ggively, whereas others will

have questions or concerdscollaborative process that engages all voices in

the community with respect for different perspectives will help to ensure

everyone is on the same page and working togeth@wards a common goal.

1.
2.
3.
4.

Scoping
Identifying Partners
Building Consensus

Making Decision®’

Mr. Naumick’s argument is categorically incorred@o further support this, Figure 2

contains a webpage snapshot from the LSLRC’s “Blawvelopment” section highlighting

the necessary questions to consider.

20 SLR Collaborative (2017) Roadmap: Getting Starteth://www.lslr-collaborative.org/getting-startetht

12
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Figure 2: Example of LSLRC's plan development gioest’

Elements of a full lead service line replacement plan to consider:

How many LSLs exist in our community, and where are they located?
How do we define full LSL replacement?

Will participation be mandatory or voluntary?

How will we prioritize and sequence LSL replacements?

How can we identify households at risk of disproportionate impact?
What are the roles and responsibilities for a variety of organizations?
How will regulations affect LSL replacement?

How can we ensure public health protection throughout the replacement
process?

What is our timetable?

What are our metrics of success?

OPC would concur with the questions and sentimesp®used by the Lead Service Line
Collaborative as it pertains to the questions tiesd to be considered and have echoed

similar sentiments throughout this filing.

L Lead Service Line Replacement Collaborative (20d3dmap: Plan Developmerttp://www.lslr-
collaborative.org/plan-development.html

13
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.  RESPONSE TO MAWC'S CLAIM OF UNNECESSARY COSTS

Q. Mr. Naumick contends that OPC's pilot project waild impose unnecessary costs on
MAWC's customers. Please respond.
A. It seems inappropriate to criticize OPC’s budggproposal when the Company has not

been forthright with its own cost estimate. Be it may, OPC reaffirms its proposed
costs as both prudent and necessary, in part, se¢che Company’s own estimates are so
uncertain. As stated in my rebuttal testimony, setinted here in table 1, the range of
projected lead service line replacement costsarmpany’s application are both

extreme and critically uncertain.

Table 1: Projected Lead Service Line Replacemestda Company Application.

Source # of Service Lines MAWC low/high Total Cost
Estimated Cost
MAWC territory estimate 30,000 $3,000 per unit $8m,000
MAWC territory estimate 30,000 $5,500 per unit $06®,000
AWWA territory estimate 330,000 $3,000 per unit $3D0,000
AWWA territory estimate 330,000 $5,500 per unit 815,000,000

These large costs underscore the importance afdbeé to perform a cost-benefit analysis
and explore all available options. For exampldyaadugh review of cost mitigation
strategies would consider alternatives such amtpaftuse” lead-free water filters. Today,
an NSF lead-free water filter can be obtained fatar $50.067 If the argument is that a
partial lead line replacement potentially elevd¢esl exposure in the short-term would an

NSF water filter represent a reasonable cost-efkeectiternative?

According to the EPA’s Flint, Ml Filter Challengessessment (2016) which examined the

efficacy of Brita and Pur Brand filters to remoead at homes with known lead service

2 Email discussion with the EPA places the purchpaige in Flint at approximately $30 with replacereartridges
at $10/per. A filter is designed to handle 100a@alof water. When using water for non-drinkingpmses (i.e.,
washing), there is a by-pass valve to use unfiltevater.

14
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lines, confirmed at-risk populations, and/or Fieimes with the highest concentration of

tested lead:

Lead levels in filtered water averaged less th&u@/L and all sample results
were well below EPA’s action level. . . . the Bratad Pur filters distributed in
Flint are effective in consistently reducing thaden tap water, in most cases to
undetectable levels, and in all cases to levelsvibald not result in a significant
increase in overall lead exposure. ATSDR also ttepldhat the filter test data
supports the conclusion that the use of filteretewaould protect all populations,
including pregnant women and children, from expegarlead-contaminated

water?®

Lead-free water filters have also been historycatilized by the EPA at federally
designated Superfund sites found in Missouri'sleédl belt (see GM-2). These are areas
where the concentration of lead in ground waténmwvn to exceed the EPA action level
primarily from historical lead mining extractiondor smelting operations at sites found
in Desloge, Fredericktown and JopfftiThere are thirty-three EPA Lead Superfund sites
in Missouri with sites found in St Louis and St.ales Countie$’ To the extent OPC’s
proposal could identify alternative solutions thetduce superior public benefits at a
fraction of the price, concerns regarding the cbsatepayers should support OPC

proposal.

23 US EPA (2016) Flint, Ml filter challenge assessméttps://www.epa.gov/sites/production/files/2016-
06/documents/filter _challenge_assesment_field tepagpa_v5.pdf

24 US EPA (2017) Lead at Superfund Siteps://www.epa.gov/superfund/lead-superfund-sites

% US EPA (2017) National Priorities List (NPL) Siteg State Missourinttps:/www.epa.gov/superfund/national-
priorities-list-npl-sites-state#MO

15
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IV. RESPONSE TO COMMENTS REGARDING DELAYED HEALTH
BENEFITS

Q. Both the Company and DED reject OPC’s proposalin part, because it would delay

public health benefits. Please respond.

A. This is not true. To highlight a few key poirits consideration:

1.

OPC'’s proposal explicitly includes the provisiom foll lead service line
replacements at a budget that was double whatahg@ny projects to spend this
year?®

MAWTC is currently in compliance with the Lead andgper Rule. There is no
immediate system-wide health hazafd;

Any time lead-based premise plumbing is disturlhexle is an increased chance
for lead contamination whether it is partial offi

The mere removal of the full lead service lineasguarantee that a premise is free
of potential lead exposure. Absent proper educatmmhcommunication of
potential lead hazards; ratepayers may be givatsa ense of security. For
example, high lead levels were found in a numbevaier samples four years after
all of the lead service line pipes were replacemlatison, WisconsiA’

While no amount of lead is safe, the same amounheae different impacts on

different populations. For example, the negatifeat$ of lead exposure are

% Direct Testimony of Geoff Marke, p. 5, 10-17 &6.1-4.

" See GM-2 in the Direct Testimony of Geoff Marke

8 American Water Works Association (2014) Communigagabout lead service lines: A guide for waterteyss
addressing service line repair and replacement.
https://www.awwa.org/portals/Offiles/resources/jeddfairs/pdfs/finaleadservicelinecommguide. pdf

29 Cantor E. (2006) Diagnosing corrosion problemsubh differentiation of metal fractiondournal of the
American Water Works Association; 98 (1): 117 https://www.awwa.org/publications/journal-
awwa/abstract/articleid/15379.aspx
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heightened for children under six and pregnant warker this reason, some
states have prioritized lead testing at schdbls;

6. Excavation or extraction of lead-based productsireq additional remedial
precautions (per OSHA and EPA rules) for workerthatsite, and in the lead
disposal to ensure there is no continued contaiimate.g., soil around the
house?!

7. Hazardous lead exposure is far more likely to cénm@ sources separate and
aside from the water distribution system (e.g.npand soil). Focusing on a
single-source leads to a boutique approach to res@ad mitigation. The
spectrum of realistic exposures, hazards and nisksds to be understood to
properly ensure public health and saféty:

8. A NSF Standard 53 certified lead-free water filfggperly installed will provide
safe tap watet’

9. ltis not clear what “delay” means. Based on teen@any’s estimate, the best
case-scenario is that its proposal would take &amsyto complete. This estimate is
based on removing 3,000 lead service lines eaahoyealittle more than 8
successful excavations a day for the next 3,656.d2algarly, this will not be a
quick process? Whether these numbers are feasible or shouldjostad up or
down for cost and benefit is a reasonable and sacgsonsideration for the

Commission; and

%0 Governor of New York State (2016) Governor Cuongns landmark legislation to test drinking wateNew
York schools for lead contaminatianitps://www.governor.ny.gov/news/governor-cuomaisiandmark-
legislation-test-drinking-water-new-york-schoolside

L EPA (1993) Lead Abatement for workers.
https://www.epa.gov/sites/production/files/docunsémkrch3_stu_eng.pdf

¥National Center for Healthy Housing. (2008) Whatawe Lead. http://www.nchh.org/What-We-Do/Health-
Hazards--Prevention--and-Solutions/Lead.aspx

%3 US EPA (2016) Flint, Ml filter challenge assessméttps://www.epa.gov/sites/production/files/2016-
06/documents/filter_challenge_assesment_field tepagpa_v5.pdf

% Dupnack, J. (2017) Pipe replacements delayed dienials destroy contractor’s equipment. ABC 12
http://www.abc12.com/content/news/Vandals-delayegigplacements-in-Flint-422102343.html
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10.What are the public health benefits of individwesd service line replacements in a
water system that is in compliance with the Lead @opper Rule? Of the
universe of items in which to direct limited fundsthis best option? Will the
Company’s scarce proposal produce the greateglaye or societal benefit for
the range of estimated costs requested?

Far from delaying any public health benefit, OP@rsposal is designed to help minimize

public health threats and provide proper contexafipropriate action.

RESPONSE TO ASSERTIONS REGARDING THE EFFORTS OF
OTHER UTILITIES

Both Staff and the Company cite to other utilites that are proactively removing lead

service lines in other states as support for theposition. Please respond.

There is no suitable comparable utility effdrat | am aware of. If there was, parties
would no doubt be citing to it directly and relyiog its actions to further justify their
position. Consider the map of examples Mr. Naunsigkovides in his attachment and

reprinted here on Figure 3.
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Figure 3: Mr. Naumick’'s examples of lead serviece lefforts in local communities

Local communities are taking steps

CO — Denver, - Goal =1,000 lead OH — Cincinnati — On-line

W1 - Milwaukee

service lines -:omplete\l',f replaced in Wi -At least 35 implements OH -State  map of l2ad servica lines
2017. . \ ongoing full- LSLR ordinance requiring requirement  / CT, MA, NH —
WA — Tacoma, . = for lzad 4 i
S | & _ s programs \ full replacements. P Aquarion
pursuing lead — A = . service line  / completin
gooseneck = v l inventory invefto f\;ith
identification & 4T -IE A | ﬁg " active o
: _, n fi= e
removal MN ) I| ‘ / investigations. Full
Wi MY "ﬁ; replacements

\I M! Fﬂ during main work,
repairs, and on
p o i\ request
€ [w/customer)
CA - State
requirement farlead n PA— Philadelphia — zera

service line inventory \ interast loan program

and replacement = v \ for LSLR
plan = \
= M) — Middlesex Water has
S — ﬁl program to inventory lead
|

o service lines on customer
I:‘ Water corporate E | L property. Working with
program to identify ! T = KY — State creé&{ regulators to fund customer
and pursue full LSR}(};&KM e \\{ £ bie ribbon pandh | lead service line

for new state -~ replacements. Approx.
policies 250,000 persons served.

replacement impacts

The examples listed above can be broken down as:

» Specific local municipal efforts that are pursufisgme” element related to
lead service line removal (see WA-Tacoma, CO-Der@eét- Cincinnati, PA-
Philadelphia and WI-Milwaukee);

e States which are exploring legislative policy chesgr undergoing studies to
determine the size of the problem (see CA, OH,kKy or

* Are investor-owned utilities that are conductingantories (Aquarion and
Middlesex) and/or exploring regulatory approval (@mcan Water, Aquarion
and Middlesex).

All of these examples are devoid of context andama& of them has been cited explicitly
as an example to emulate. All this map does i©iéunteinforce the complexity and

uncertainty of this problem and suggest that furthecussion is warranted.
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For example, Mr. Naumick’s map cites to the cityCancinnati, which is transparently
disclosing an on-line map of known lead servicesifi Now consider this in light of
recent American Water announcements to roll-oust@moner-friendly” transparent, real-
time, infrastructure upgrade project maps in bogs¥Wirginia® and New Jerse3/.Both
transparency and disclosure are items an extebsa&reer would conclude are reasonably
foreseeable obstacles to this application, yetartyghas responded or otherwise

addressed OPC'’s concerns in this area.

Taking this example a step further, the Commissioould consider this information in
light of the first example Mr. Merciel provides sapport of his testimony: the customer
notification from the New Orleans, Louisiana mupadiwater utility with the stated
headline “New Orleans road work could raise leaelin your water, officials warn.”

The notice states:

Despite treatment, lead contamination is still agtaility in New Orleans. . . .
Road work can enhance that risk. City lines areroétisconnected and
reconnected with a homeowner’s pipe system. Thattdodge deposits that have
prevented lead from leeching into water in the howeer’s pipe. Lead can be
released into the water for months after a recammecs completed.

Sarah McLaughlin Porteous, the director of the’si§pecial Projects & Strategic
Engagement Office, said S&WB and the city will lmifying affected property
owners and renters of the possibility of elevaeadlllevels before each road
project begins, through the city’s RoadWork NOLAahmewsletter, inserts in

% Greater Cincinnati Water Works (2017) Lead Awassnettp://cincinnati-oh.gov/water/lead-information/

% American Water (2017) West Virginia American Waainches customer-friendly infrastructure upgradgect
map.https://amwater.com/wvaw/news-community/news/id/445

" American Water (2017) What a million dollars a dagks like: New Jersey American Water’s online
infrastructure map provides detailes on 2017 systestments.
http://pr.amwater.com/PressReleases/releasedftéiReleaselD=1033522
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water bills, and during community meetings, which will leld at the start of eac
project>®
Shouldroadwork merit customer notificati of an enhanced risk of lead contamina?*®

What about consideration for the construction work?%:41:42x

¥ See the Rebuttal Testimony of James A. Merciel, Schedule-r5

% New Orleans Office of Inspector General (2017) Lead exposure and infrastructure reconst
http://files.constantcontact.com/1b819901/c5bc5ad0-0389-4401-afleeaccce8005f.pdf?ver=150039424€
“0phillips, B. (2011) Lead exposure in road construction. Occupational health and :
https:/ohsonline.com/Articles/2011/03/01/L e-Exposure-in-Road-Construction.aspx

“IReagn, M.H. (1998) Soil is an important pathway to human lead exposure. Environmertal Health Pers
106. https://www.ehp.niehs.nih.gov/wgntent/uploads/106/Suppl%201/ehp.98106s121

“2Lead Service Line Collaborative (2017) Disturbing lead service lhttp://www.lsIrcollaborative.org/disturbir-
lead-service-lines.html
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VI.

k*

OPC's pilot proposal would allow this question (and others) to be explored with relevant
actors who are currently absent from the process and without the restrictions or burden of
a confined regulatory proceeding that minimizes necessary dialogue.

RESPONSE TO THE ASSERTIONS REGARDING THE EPA LEAD
AND COPPER RULE REVISIONS WHITE PAPER (2016)

Both Company and Staff withesses cite the EPA’s Lead and Copper Rule Revisions
White Paper (2016) as evidence that full lead service line replacement is a settled issue.
Do you agree?

No. The sixteen-page white paper takes no new formal position on revisions to the LCR. It

merely presents information that may be considered moving forward. Publishing a white

22
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paper acknowledging that the current LCR rulesata clearer or more prescriptive is
far different than submitting a budget requeshi® WS Congress or securing
appropriations for a specific abatement stratedpe White paper’s focus is centered on
potential revisions to the twenty-six-year-old raled it does not articulate the EPA’s
official scientific or policy position on full orgotial lead service line replacement. This
can be surmised by reading the abstract on the £Rébsite which merely lists lead

service line replacement (not partial, not full)aasoption being considered:
Revisions Being Considered

The Lead and Copper Rule Revisions White Papavides examples of

regulatory options to improve the existing ruleeTgaper highlights key
challenges, opportunities, and analytical issuesgted by these options.

Options include lead service line replacement, improving optin@alasion

control treatment requirements, consideration loé@th-based benchmark, the
potential role of point-of-use filters, clarificatis or strengthening of tap sampling

requirements, increased transparency, and puhlicagion requirements

Whatis worth noting about the EPA’s white paper is homikr it is to OPC’s policy
position. Regarding the subject of full lead seaVioe replacement, the white paper

explicitly acknowledges the complexity of the prexol

It is important to recognize that LSLR presentsssaititial economic, legal,

technical and environmental justice challentfes.

The paper also discusses the need for a healtlitbasebenefit analysis that is informed

by evolving evidence-based empirical data. The evpéper states:

“3Us EPA (2017) Lead and Copper Rule Long-Term Renistittps://www.epa.gov/dwstandardsregulations/lead-
and-copper-rule-long-term-revisions

4 US EPA (2016) Lead and Copper Rule Revisions Witger https://www.epa.govi/sites/production/files/2016-
10/documents/508 lIcr_revisions white paper_final26.06.pdf
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In addition, the EPA must prepare a Health Riskug&dn Cost Analysigo

evaluate if the benefits justify the costs of theule. EPA is committed to using

the best available sciend®&s knowledge about lead contamination in drinking

water evolves we will continue to engage with stakeholders emalsider their

viewpoints and relevant science in developing iexisto the LCR. (emphasis
addedf®

Notably, many (if not most) of the questions aralies OPC has raised in this docket and

hopes to explore within the pilot program are thms questions and issues that the EPA

acknowledges need to be evaluated moving forwaaolijding:

The appropriate pace of LSLR and the mechanisnmfplementing and
enforcing any LSLR program requirements. Considematf number of
LSLs that can feasibly be replaced on an annuas bak need to be
considered as well as water system size.

Costs and benefits of LSLR for reducing lead expesuNational costs
could range from $16 to $80 billion dollars. Betefiill be estimated
based upon avoided effects of lead exposure sukh @ss in developing
children. EPA will evaluate how much additionaldeaxposure reduction
can be achieved in removing LSLs from water systentis optimized
corrosion control. EPA will also evaluate other sw@as that can reduce
lead exposure to assure that resources are foonsetiucing the most
significant sources of lead.

How to provide for full LSLR where the utility do@®t own the full line,
including an evaluation of whether a potential ajgto the definition of
“control” under the SDWA would facilitate full LSLF®

5 |bid.

8 The Safe Drinking Water Act defines the term publater system as “...a system for the provisiomeopublic of
water for human consumption through pipes or otleastructed conveyances, if such system has dtfittasn
service connections or regularly serves at leashty¥five individuals. Such term includes (i) aroflection,
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Requiring drinking water utilities to update thdistribution system
materials inventory to identify the number and tewmaof LSLs in their
system.

How to address potential equity concerns with L3e&uirements and
consumers ability to pay for replacement of theirtipn of the LSL.
Identifying and evaluating incentive and creativading mechanisms are
critical as is encouraging use of Drinking Wataat&tRevolving Fund to
the extent possible.

How to address LSLR in rental properties, partidulavhere low income
residents do not control the property or have thktyato contribute to the
cost of LSLR.

Whether to prohibit or otherwise limit partial LSLBnd how to address
concerns related to potential disturbance of LSlrsngy emergency repairs
to water mains that are connected to LSLs.

How to address the short term increases in leagldeliat can follow
LSLRs (i.e., requiring water systems to provideefg when lines, or
enhanced household flushing recommendatidhs).

Far from being declarative evidence that “the igswsettled,” or that OPC’s modest

proposal is irrational, the EPA’s white paper remckes OPC’s argument and validates our

concerns and questions.

treatment, storage, and distribution facilities enthhe control of the operator of such system asdiyrimarily in
connection with such system, and any collectiopretreatment storage facilities not under suchrobmthich are
used primarily in connection with such system.” Qitdibid.

" Ibid
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Q.

VII.

Staff withess Merciel claims that the EPA Lead iad Copper Rule Revisions White
Paper (2016) concluded that the full LSL replacemen not partial should be the

standard. Do you agree?

No. First, it is important to note again, thia¢ EPA has taken no formal position and
definitely did not institute any “standard” as eagsed as an enforceable requirement.
Second, it appears as though Mr. Merciel has mest&lA advisory groups. He cites the
EPA’s Science Advisory Board (“SAB”) while the wiipaper cites the National
Drinking Water Advisory Committee (“NDWAC”). Regdess of the specific “advisory
group” neither have regulatory power. It shouldhbéed that far from a firm stance, the
NDWAC's position on full lead service line replacent has been criticized as lacking
accountability, oversight and enforcem&herhaps most importantly, and as stated in
my rebuttal testimony, there is considerable uaaty surrounding potential revisions to
the LCR as the EPA now expects a draft rule toui#@ighed in January of 2018, or six
months later than what was announced a year aguming no additional setbacks and
under the most favorable timeline, the final rulss;ording to the EPA will not be ready
until July 2019.

This timelines would also coincide roughly witletbonclusion of OPC'’s proposed lead
service line replacement pilot project and placeWI, its ratepayers, and potentially the

rest of Missouri in an ideal situation for compkanwith any federal regulatory changes.
RESPONSE TO COMMENTS REGARDING FLINT, MICHIGAN

Both the Company and Staff have referenced thelift, Michigan water crisis as

justification for the Company’s proposal. Please@spond.

The Flint water crisis became a nation-wide foesent that heightened the dialogue

surrounding the public health risk of lead contated water. The crisis has been roundly

“8\Walton, B. (2016) Strength of new EPA lead rulpefels on accountabilitZircle of Blue.
http://www.circleofblue.org/2016/world/strength-néw-epa-lead-rule-depends-on-accountability/
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labeled as a example of an environmental injustith a breakdown in local, state and
federal government institutions in response todoaseds for predominately low-income and

minority communities®’

Any serious discussion about the issue of leas raplacements needs to acknowledge the
circumstances and outcome(s) of that event. Simppty much of the heightened anxiety
surrounding the removal of lead service lines iseddaon the recent events surrounding

Flint's water crisis.
Provide some context for Flint, Michigan?
According to the Flint Water Advisory Task Foréénal Report (March 2016

The beleaguered history of Flint, Michigan over lds several decades is well
known?! yet some facts are particularly important to pgeviontext for our
findings and recommendations. The City of Flint kafered dramatic declines in
population. From a peak of more than 200,000 ir01&&nt’s population had
fallen below 100,000 residents by 2014. Since 2600t has lost over 20 percent
of its populatiorr? Of the remaining residents, approximately 57 pereee Black
or African Americarp>

Poverty is endemic in Flint, with 41.6 percentloé population living below
federal poverty thresholds—2.8 times the natioa&iepty rate. The median value

of owner-occupied housing is $36,700, roughly afte-bf the national

“9Rosner, D. (2016) Flint Michigan: A century of @wnmental injustice. American Journal of Publicattk 106(2);
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC481582

* Davis, et al (2016). Flint Water Advisory Task Ee+Final Report: March 2016.
https://www.michigan.gov/documents/snyder/FWATF_EINREPORT 21March2016 517805_7.pdf

*1 See also, Scorsone, E. & N. Bateson (2011) “Loag¥ICrisis and Systemic Failure: Tasking the FiStedss of
America’s Older Cities Seriously: Case Study, Altithigan,” Michigan State University.
https://www.cityofflint.com/wp-content/uploads/ReIMSUE_FlintStudy2011.pdijtd. in Davis et al (2016).

>2 BjggestUSCities.conwww.biggestuscities.com/city/flint-michigagtd. in Davis et al (2016).

*3U.S. Census, Quickfacts for Flint, Michigan and tnited States,
www.census.gov/quickfacts/table/PST045215M1d. in Davis et al (2016).
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average>° Crime plagues the community; for 2013, Flint'svoeiindex was 811

as compared to a national average of 295.

Even before the Flint water crisis, Genesee Co(intwhich Flint is the largest
population center) exhibited poor health statistiesa 2015 study, the county
ranked 81st out of 82 Michigan counties in healitcomes. It ranked 78th in
length of life, 81st in quality of life, 77th in hkh behaviors, 78th in social and
economics factors, and 75th in physical environnmegdsures. Only the quality of
clinical care, for which the county ranked 22ndha$ a cause of acute community
concerr’

Q. What took place in Flint, Michigan?
A. According to University of Michigan researcheifernethy et al. (2017):

We now understand the Flint Water Crisis as a stksawith many facets:
environmental, socio-economic, political, and isfractural, among others. The dire
problems affecting the city’s water started in A@0O13 when, as a short-term cost-
saving measure, city officials opted to switch weer supply from Lake Huron to
the Flint River. Not long after the switch, resittebegan to notice an unpleasant
odor and discoloration in the water flowing froneithtaps. While water testing data
reported by state government officials passed atigns from the U.S.
Environmental Protection Agency (EPA), data codcby outside academics from
Virginia Tech suggested otherwise. This indepen@eaidemic work found water
lead levels dramatically higher than the threstaldwed by the EPA’s Lead and
Copper Rule. It was not until September 2015, Valhg a report by a pediatrician

> Ibid

% The Advisory Task Force utilized 2014 data fds #stimate (the most recently available at theYirSince then,
the median property value has dropped 11% to $82x6h 2015's revised numbers.
https://datausa.io/profile/geo/flint-mi/#economy

*% City-Data.comwww.citydata.com/crime/crime-Flint-Michigan.htmtd. in Davis et al (2016).

" Qtd. in Davis et al (2016). County Health Rankings
www.countyhealthrankings.org/app/michigan/2015/maglgenessee/county/outcomes/overall/snapshot
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observing a dramatic rise in lead levels in blob&lmt children, that the water crisis
began to receive serious attention from governnoffitials. In December 2015,
Flint's mayor declared a state of emergency, arehtagfrom both the Michigan
Department of Environmental Quality (DEQ) and tHeAEembarked on thorough
investigations. By late 2015 and early 2016, theliembad elevated the Flint Water

Crisis into a major national and international netesy.

Eventually, the immediate cause was understoedwtiter from the Flint River was
significantly more corrosive than local officialsach thought. This, and other
governmental failures, resulted in improper wateatiment. Central to the problem
was that, like many U.S. cities, Flint's water adtructure contains tens of thousands
of lead pipes. These pipes typically are treatat Weneficial chemicals to develop
thick layers of deposits, which protect water agiicontamination from heavy
metals. Treated incorrectly, however, Flint's ceive water began to erode these
protective layers and ultimately, lead particlescheed from the pipes into the city’s

drinking water®

Did the “Flint Water Crisis” receive a large amaunt of news coverage?

Yes. Pew Research analyzed Google search dapaotamately 2,700 unique keywords)

from January %, 2014 through July 2, 2016 to examine the kindesfrches most prevalent

as a proxy for public interest, concerns and imestat local, state and national level. Pew’s

data showed how a local issue became national riealso highlighted how Flint residents

utilized Google for answers about the quality @ithvater before the local government had

issued alerts and that questions about personth temsistently saw the largest share of

activity across the two years. Figure 6 shows timalver of Flint water crisis-related sorties

identified in the local/regional and national newsslets studied®®°

%8 Abernethy et al. (2017) A data science approaamtierstanding residential water contaminationliintF
https://arxiv.org/pdf/1707.01591.pdf

*¥Matsa K.E. et al. (2017) Searching for News: Thet®Vater Crisis. Pew Research Center: JournatisthMedia
http://www.journalism.org/essay/searching-for-news/
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Figure 6: Pew Research analysis of Google Trend Bddited to the Flint, Michigan Water Cridis

Lacal.-'regional— National
May 4
Obama
addresses
Flint
Apr 20
Criminal charges filed
Mar 6
Democratic presidential candidates hold a debate in
Flint
i Jan 16
250 stories President Obama declares state of
emergency and offers $5M in aid
200
Jan 4-5
State of emergency declared in
Genesee -C-::-unt\; and r'-,-1ichigan
150
100
50 f
. J
JEFMAM J
2016
Water Lead Levels
Q. What were the water lead levels in Flint, Michign?
A. This is a difficult question to answer for mamasons as water is a universal solvent, so any

foreign substance is potentially a contaminant, ctvhcould then affect the physical

% Craven, J. and T. Tynes (2016) The racist roofinf's water crisis. Huffington Post.
http://www.huffingtonpost.com/entry/racist-rootstihts-water-crisis_us_56b12953e4b04f9b57d7b118

®! Data represents stories identified in local, regland national news media and were retrieved frerisNexis

and ProQuest News & Newspapers databases. Locaégimhal news media include daily, weekly andwaekly
newspapers in Flint and Detroit regions, as wethasdigital outlet MLive.com. National news medialude

national newspapers and TV network evening prograagnsee alschttp://www.journalism.org/2017/04/27/google-
flint-methodology/
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properties of the water. Measuring water lead coimtation is a highly difficult process, and
even repeated measurements at the same sourceetoghly variable resulfé.Lead water
measurements are time and place specific with nm@otgntial confounding variables
(weather, location, pressure, method, et&® Hor regulatory purposes, 15 ppb (“parts-per-
billion”) °* at the 98 percentile of lead readings is the system-widesthold for EPA action
per the Led and Copper Rule (“LCR®).

Regarding Flint-specific lead water test resuliels, beginning in late 2015, more than
25,000 tap water sample tests at 15,000 uniquée IBlations were collected (primarily by
residents) and analyzed by the State of Michigahnaade publically availabf&.In addition

to that large sample set, the Michigan DepartmérErovironmental Quality (“MDEQ”)
initiated a “sentinel program” in which over 400nmes considered to be especially at risk of
lead contamination (many of which were known toéhaved service line) were selected to
be tested multiple times over many months. AccgrtiinAbernethy et al. (2017):

It is important to note that despite what one imégr from headlines, nearly half of
all homes had no detectable lead, and around 80%eafsurements from the
residential testing program were below 5 ppb.[and that] the observed distribution
of lead levels in water [is] fat tailed and higlsikewed: the 9% percentile of Flint's

%2 See Masters, et al. (2016) Inherent variabilitied and copper collected during standardized bagap
Environmental Monitoring and Assessment. 188.177 https://link.springer.com/article/10.1007%2Fs10@3d5-5182-
X

83 An example of a confounding variable is as folloifigou are researching whether the presenceanf ervice
lines leads to lead contaminated water, the presefilead pipes is the independent variable angased lead in
water is the dependent variable. A confoundingalde is any other variable that also has an effegtour
dependent variable (e.g., other sources of leauimthe system, temperature of water, source ofryvabrrosion
treatment, flowing or stagnant water draw, etc...).

% A ppb is equal to microgram per liter (ug/L) opb = 1 pg.L = 1/1 billion = 0.000000001. Analogeeferences
would be: one silver dollar in a roll stretchingtin Detroit to Salt Lake City; one sheet in a rdltalet paper
stretching from New York to London, one secondeéanty 32 years or one pinch of salt in 10 tonsai&fo chips.
Qtd. from Satterfiled, Z (2004) What does ppm ob pgean?.
http://www.nesc.wvu.edu/ndwc/articles/ot/fa04/q&.p

% One of the challenges with determining lead coimation levels is determining which homes to t@sie EPA
requires water systems to select homes that aeater risk of elevated lead in their tap watecpading to the
Lead and Copper Rule, but this leaves much to id@ation of officials who seek data points.

% Seehttp://www.michigan.gov/flintwater/
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lead readings is 28 ppb, the"gsercentile is 180 ppb, and the 99rcentile is over
2,100 ppb. . . . We identified features which drerg predictors of high lead levels
and found that a number of factors, not just thenmmsition of service lines, are

important to consider in addressing the cfisis.

Restated, it appears as though the concentraficzlesated water lead levels in Flint,
Michigarf® followed a power law distribution where a smalhther of locations accounted
for a disproportionate amount of the elevated leadls®® Whether or not Flint, Michigan
ever exceeded the EPA action-level of 15 ppb a®®igercentile is not cledf.Importantly,

the cause of that increased lead exposure in wateples, in some cases, may be attributable
to lead-based premised plumbing and/or fixturesneaessarily (or just) lead service lines.
That is, elevated concentrations of lead were faainsites without lead service lines, most

likely from lead-based premise plumbing and/or otheernal fixtures that contained ledd.
What do you mean by lead-based premise plumbirend fixtures?

Water pipes and faucets within a customer’s é@mbuilding. Figure 7 provides a graphical
illustration of all of the potential sources in whiwater flows through in a given distribution

system to the customer’s taps that could posgiolyae lead contamination.

® Abernethy et al. (2017) A data science approaamtierstanding residential water contaminationliintF
https://arxiv.org/pdf/1707.01591.pdf

® That is, the water lead levels measurements #iéesource was changed back to Lake Huron.

% power law distribution occurs when one quantitsiesgas a power of another. Normal distributioresaften
graphed as “bell-curve” while power law distributgoresemble a graphical “hockey stick.” See alsded, N.
(2007)The black swan: The impact of the highly improbable. New York: Random House.

0| was unable to locate test results from any aithd agency in which Flint's water system exceettied CR
EPA action level of 15 ppb at the'®percentile. However, independent Virginia Tectesgsh Marc Edwards
conducted a survey of 300 homes in which the reshibwed an excessive action-level of 25 ppb.dtukhbe noted
that both Edwards’ data (which included 48 missiamples) and the Michigan Department of Environadent
Quality’s sample selections have been challenged.a%0 Davis, et al (2016). Flint Water Advisogsk Force—
Final Report: March 2016.

https://www.michigan.gov/documents/snyder/FWATF_EINREPORT 21March2016 517805_7.pdf

"L Abernethy et al. (2017) A data science approaamtterstanding residential water contaminationliimtF
https://arxiv.org/pdf/1707.01591.pdf
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Figure 7: Potential sources of lead contaminationtap water of homes, schools and other
buildings'®
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A useful analogy to consider is to visualize tiaghpvater takes from the treatment plant to
the tap as one elaborate extended piece of challd could be present at any point along
that path (the service line, the meter, the valvwe faucet, etc...) and disturbance or removal
of any point within that path could temporarily ute a release of lead (i.e., just like

breaking a piece of chalk releases particles astlidio the air).

The argument for full lead service line replacetreshopposed to partial lead service line

10
11
12

replacement rests, in part, on this premise. Byatuwe only remove half the service line, the

utility will be elevating the potential for risk-pesure from lead from its disturbance in the

short-term.

2 Triantafyllidou, S. & M. Edwards. (2011) Lead (Rb)U.S. drinking water: school case studies, dirc

challenges and public health considerati@rstical Reviewsin Environmenteal Science and Techology.
http://www.yaleseas.com/watersymposium/pdfs/EdwagddPaper.pdf
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Q. Do you agree with the premise that full lead lie replacement is better than partial lead

line replacement?

A. Intuitively it would seem to make sense, but encesearch is necessary to substantiate the
impact’*For example, this line of argument (that elevaisk exposure would occur from
lead service line replacement) would still be pnédethe full lead service line was replaced
as well, at least in the short-term. That is, aggicant disturbance at any point in the path
increases the risk for lead disruption. Whether ngonove the lead line partially or fully it is

still being “broken” and thus subject to the potrfor elevated levels of lead exposure.

Blood Lead Levels
Q. What were the blood lead level (“BLL”") results fom Flint, Michigan?

A. This is also a difficult but important questitm attempt to answer. Therefore, appropriate
context is imperative. First, it is important tai@that high BLLs are the result of exposure to
lead through air, water, soil or food as seen gufé 8:

Figure 8: Sources and pathways of lead from enmiet to humaré
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3 As stated in the direct testimony of Geoff Marge5, footnote 6

4 US National Research Council Committee on meagueiad in critical populations. (1993) Measurinade
exposure in infants, children and other sensitimeupations. National Academies Press.
https://www.ncbi.nlm.nih.gov/books/NBK236466/
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Second,larger amounts of concentrated BLwill produce progressively worse heal

outcomes with extreme intoxition even resulting in deads shown in Figur9.

Figure 9 Expected impacts of different blolead levels on human hedRh

|

~= Enchephaiopatihy
=+ Nephropathy

Third, it is important to note that historicallypches stated in my rebuttal testimony, in
1970’s, over 70%of children tested nationwide had BLLs over 10 |, by 2001,
nationwide, it was <1%s seen in Figure 10n part, this was the result of progressi
aggressive lead prevention policies and subsedowst “reference levels” by the CDC

depicted in Figure 11.

5 US Health And Human Services, Agency for Toxic Sabses and Disease Registry (2007) Toxicologicaiilpr
for lead.https://www.atsdcdc.gov/toxprofiles/tp.asp?id=96&tid=
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Figure 10: BLL “reference levels” considered harhiiyiCDC over timé®

100 — r1e
90 —|
F14
80—
- Lead Contamination E—— BLL =10 pg/dL L2
g Control Act s GM BLL
2 70 1988
o Virtual elimination
i of lead In gasoline F10 o
"] =
= m
o =
s %9 Lead-Based Lead Title X -8
= Paint Poisoning | 1992 <
I % Prevention Act o
@ 10 1974 L e £
(53
=
2 a0
o] -
§ Ban 'g: drf:r:ntial Load dust .
% hase-out of 1978 and soil
20— lead gasoline hazard standards
began 2001
1973 Ban on lead 2
10— in plumbing a
1986
o T T T T | I T | = %‘ o
A~ > O N B o O Q’L bx (8 )
A 6"@% & -\9& %;9% V\‘-"Q & %,"LQQ . fh,'l.QQ o a® ,\,"19
ot i i P S

Year

Figure 11: BLL “reference levels” considered harhifiy CDC over timé&’
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e Mahaffey, K.R., et. al. (1982) National estimatéblood lead levels: United States, 1976—1980: ciation with
selected demographic and socioeconomic fachs.England Journal of Medicine 307 (10):573-579.
http://dx.doi.org/10.1056/NEJM198209023071001

" Adapted from, Rosen et al. (2017) A discussiorualite public health, lead and Legionella pneumiaghi

drinking water supplies in the United StatS8sence of the Total Environment.
https://www.researchgate.net/profile/Lok Pokhrel®ation/313842318 A_Discussion_about Public_Hedlea
d_and_Legionella_pneumophila_in_Drinking_Water 3iggpin_the United States/links/592847100f7e9b99%9a
976/A-Discussion-about-Public-Health-Lead-and-Legita-pneumophila-in-Drinking-Water-Supplies-in-the
United-States.pdf
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Prior to 1975 the reference BLL for lead was atu@fddL, which was later revised to 30
pg/dL in 1975 and lowered to 25 pg/dL in 1985ty €DC. From 1990 through 2012, the
reference BLL was further decreased to 10 pg/dl20h2, the CDC lowered the reference

level further to 5 pg/dL. Historical records forildnen with BLL's below 5 pg/dL is

sporadic across state and local public health atids

Fourth, the CDC recommends different medical astir children (under six) based on the

BLL test results. This can be seen in Table 2velo

Table 2: CDC Recommended actions based on confintoed lead levels of childreft

be
d

Blood Lead | Recommendations

Level (BLL)

<5ug/dL Routine assessment of nutritional and agrakntal milestones. Anticipatory guidan
about common sources of lead exposure. Follow-apdlead testing at recommende
intervals based on child’s age.

5-9 pg/dL Previous recommendations + nutritionainseling related to calcium and iron intake,.

10-19 pg/dL| Previous recommendations + consider lab work tesasson status

20-44 pg/dL| Previous recommendations + lab work (iron statwstemoglobin or hematocrit) +
abdominal X-ray (with bowel decontamination if indied) + neurodevelopment
assessment

45-69 pg/dL| Previous recommendations + complete neurologicaiex oral chelation therapy;
consider hospitalization, if lead-safe environmearnot be assured

>70ug/dL | Hospitalize and commence chelation themampnjunction with consultation with a
medical toxicologist or a pediatric environmentahhh specialty unit.

8 CDC (2017) Recommended Actions Based on Blood ILea®l: Summary of recommendations for follow-umian
case management of children based on confirmedibézal levels.
https://www.cdc.gov/nceh/lead/acclpp/actions_bitalh
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Fifth, according to the Flint Water Advisory TaBkrce, Final Report (March 2016) the
following “time-line” events were singled out periag to blood lead level tests as show in

Figure 12:

Figure 12: All time-line events listed in the FiiMater Advisory Task Force, Final Report pertaining
to blood lead level§®°

50. July 28, 2015: MDHHS epidemiologist Cristin Larder finds that children’s blood lead tests
conducted in summer 2014 “lie outside the control limit” compared with prior years and
that this finding “does warrant further investigation.” On the same day, CLPPP data
manager Robert Scott analyzes the data over a 5-year period and concludes that “water
was not a major factor.” Later that day, CLPPP manager Nancy Peeler concludes that the
lack of persistently elevated blood lead levels in children in Flint beyond the summer
months indicates no connection to the change in water in Flint in 2014. Larder then
receives email communication from Peeler: Peeler has concluded from CLPPP data and
communicated with MDHHS leadership that there is no problem with children's lead
levels in Flint.

56. September 22, 2015: Dr. Mona Hanna-Attisha, director of the pediatric residency program
at Hurley Medical Center, contacts Robert Scott/MDHHS to request access to the state’s
childhood lead testing records. This is a similar request to one filed by Professor Edwards
several weeks before, to which the state had yet to respond. No data are shared.

57. September 23, 2015: Nancy Peeler/MDHHS, director of the state’s Childhood Lead
Poisoning Prevention Program (CLPPP), e-mails Robert Scott/MDHHS to consider re-
running the analysis that had been conducted in July, and asks for formal epidemiologic
help. Later that day, Mikelle Robinson/MDHHS writes to colleagues that the Governor's
office briefing maintains that Flint water does not represent an “imminent public health
problem.”

" Davis, et al (2016). Flint Water Advisory Task Ee+Final Report: March 2016.
https://www.michigan.gov/documents/snyder/FWATF_EINREPORT 21March2016 517805_7.pdf

8 |tems 51-55 included time-line events pertainimgvater lead testing and government communicatimhveere
therefore omitted.
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58. September 24, 2015: Dr. Hanna-Attisha presents her findings about children tested for
lead in a press conference at Hurley Medical Center, reporting that the proportion of
children with elevated blood lead levels has increased since the switch to the Flint River
water source in April 2014. MDHHS issues comments emphasizing differences between
the Hurley analysis and preceding internal analyses by MDHHS that were not shared
publicly. That same day, Robert Scott/MDHHS writes in an internal memao that he sees
patterns in blood lead levels similar to what Dr. Hanna-Attisha has reported.

59. September 28, 2015: MDHHS Director Nick Lyon calls for analysis of the blood lead levels
in order to “make a strong statement with a demonstration of proof that the blood lead
levels seen are not out of the ordinary.” Mo such analysis is ever provided. Later that day,
Governor Snyder is briefed by staff that the Flint water system is in compliance.

60. September 29, 2015: The Detroit Free Press publishes an analysis of Flint blood lead tests,
concluding that Dr. Hanna-Attisha’s analysis is correct. GCHD issues a health advisory
regarding the water quality. Governor Snyder’s office contacts Director Wyant and
Director Lyon to consider emergency responses.

61. October 1, 2015: MDHHS issues a statement confirming Dr. Hanna-Attisha's analysis.

The report does not provide specific BLL metriegarding any population cohort within
Flint. That is, it is not clear from reading theoet how “bad” things got.

On July 1, 2016 the CDC published its MorbiditydaMortality Weekly Report which
included an article titled, “Blood Lead Levels argo@hildren Aged <6 Years — Flint,
Michigan, 2013-2016.” The report includes a breaka of BLL's for children under 6 in
Flint pre- and post-water source change and istegrin here in table 3.
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Table 3: BLL's of children <6 in Flint, Michigandm April 25, 2013 to March 16, 20%6

N

Date and Before switch to After switch to Flint | After switch to Flint | After switch back to
number of Flint River River (early) River (late) Detroit Water Systen
BLL tests | 04/25/13 to 04/24/14 04/25/14 to 01/02/15| 01/03/15 to 10/15/1% 10/16/15 to 03/16/16
(2,408 tests) (1,694 tests) (1,990 tests) (3,330 tests)
>5ug/dL 74 (3.1) 84 (5.0) 78 (3.9) 48 (1.4)
overall
5-9 59 (2.5) 71 (4.2) 68 (3.4) 37 (1.1)
10-14 9 (0.4) 10 (0.6) 6 (0.3) 4(0.1)
15-19 2(0.1) 2(0.1) 0 (0) 4(0.1)
20-39 4 (0.2) 1(0.1) 4(0.2) 2(0.1)
Q. What should the Commission note?

It would be difficult to draw strong conclusiomsie way or the other based on this table

alone. Among the many variables one would neetmsider are the dates of the testing and

the number of children being tested. Clearly, a mselevated BLL’s would be expected to

coincide with prolonged exposure to untreated ebreowater, but the expected “spike” that

would be expected in relative BLLs as the Flintsgreoverage would have the public believe

is more of an isolated bump at the lowest threstel@l of concern. To confirm this

outcome, BLL test results were examined based storfgal records from the Michigan
Department of Health and Human Services (MDHHS)cWhihave included in GM-3 in its

entirety.

What did you find in the MDHHS results?

| have included a snapshot of the data in tdblghich shows the incidence of elevated

blood lead levels>6 mcg/dL) among children less than 6 years of ageélint, Genesee

County (where Flint is located) and Michigan, asrdkree different time spans as

presented in the data.

81 Kennedy, C. (2016) Blood lead levels among childaged <6 years—Flint, Michigan, 2013-2106.
https://www.cdc.gov/mmwr/volumes/65/wr/mm6525el.htm
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Table 4: Reprint of incidence of elevated bloodelsv&5 pa/dL) among children less than 6

years of age in Michigan, Genesee County and tgetFlint®?

Michigan Genesee County Flint

Total tested for lead™ 186,112 13,333 7,482

10/1/2015 to 01/20/2017 Number of test results 25 mcg/dL 6,647 239 191
Percent of test results 25 mcg/dL 3.6% 1.8% 2.6%
Total tested for lead* 332,797 18,783 9,288

4/1/2014 to 01/20/2017 Number of test results 25 meg/dL 12,331 411 294
Percent of test results 25 meg/dL 3.7% 2.2% 3.2%
Total tested for lead® 157,175 11,708 6,637

1/1/2016 to 01/20/2017 Number of test results 25 meg/dL 5,722 212 172
Percent of test results 25 meg/dL 3.6% 1.8% 2.6%

The Commission should note that the percentaghitairen with elevated BLL's in the city
of Flint is far less than the state of Michiganaashole during the water crisis. This is also
true for BLL's at other cohort level including adien 6 — 18 and adults (see GM?3).

GM-4 contains a breakdown of the CDC’s NationarvBillance Data of tested and
confirmed BLL above>5 ug/dL by state, year (2010-2015) for childrenr®gears of age
for comparative purposes to illustrate that Flimisnbers are not out of line with averages
seen in other states across the country. Figurpr@ddes another historical perspective on

Flint's blood lead levels.

#Michigan Department of Health and Human Servic2817) Blood lead level test results for selecténtZip
codes, Genesee County, and the State of Michigamuy as of January 20, 2017.
http://www.michigan.gov/documents/flintwater/Weekyxecutive Report_-

Flint_Blood Testing_1 20 17 557764 7.pdf
¥ Wth the exception of 2011 for children under
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Figure 13: BLL’s above 5 and 1@y/dL in Flint 1998-201%
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Based on OPC’s examination of MDHSS and CDC hisabBLL results it would appear as
though the public health impact as it relates &allas a result of the Flint water crisis has
been overstated. If one were to take the reports from the meditaeg value, one would
expect the graphical lines to show spikes of etl/&1_Ls in children in 2015 like what was

at least seen in 1998. No such spike exists.

It is important to note that the CDC recommendeztlical action for children with test

results of BLLs between 5-9 ug/dL is “nutritionadunseling related to calcium and iron

8 Drum, K. (2016) Raw data: lead poisoning of kids-lint. Mother Joneshttp://www.motherjones.com/kevin-
drum/2016/01/raw-data-lead-poisoning-kids-flimiebsite site contains work papers for results.

% See Hanna-Attisha, M. (2017) Flint's fight for Aria’s childrenTED MD
http://www.tedmed.com/talks/show?id=627338
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intake.” That is, therare no specific medical actions recommendd® Commission should

also note that heightened BLL's are strongly catsezl with warm temperature. A review of
MDHSS data shows that increased BLL'’s followed #@igpa of isolated increases during the
third quarter of every year (e.g., July, August &&ptember). That is, children are more
likely to be outside and thus exposed to greatml leazards (primarily from soil-sourced
lead risks) than they otherwise would be if theyrevmside during colder months where

BLLs levels decreased. This correlation would dieo consistent with Laidlaw, et al.’s
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(2016) examination of the Flint, Michigan crisisialnconcludes that:

Based upon previous findings in Detroit and otNerth American cities we infer
that resuspension to the air of lead in the forrdust from lead contaminated soils in
Flint appears to be a persistent contribution &l lexposure of Flint children even

before the change in the water supply from LakeoHuo the Flint Rivef®

Were there any other adverse public health outeues as a result of the Flint, Michigan

Crisis?

Yes. In a one-year period that seemingly coiedidith the Flint Water Crisis, there were 87
documented Legionnaires’ disease cases (includialy¢é deaths), where in an average year
there are 6 to 13 cas&sThe same Virginia Tech researchers who indepelydested Flint
homes for elevated lead concentrations and prodvesdts that showed Flint's water
system was operating in excess of the Lead and ecdpple believe that the outbreak of

Legionnaires Disease in 2015 is linked to Flintslure to properly treat its wat&t.

8 Laidlaw, M.A.S. et al. (2016) Children’s blood teseasonality in Flint, Michigan (USA), and soilsced lead
hazard riskslnternational Journal of Environmental Research and Public Health.
https://www.ncbi.nIim.nih.gov/pmc/articles/PMC484 D02

87 Schumaker, E. (2016) Flint's Legionnaires’ outlirezay be tied to its contaminated water. When Witht catch a
break?Huffington Post, Healthy Living. http://www.huffingtonpost.com/entry/flint-water-lemnaires-lead-
crisis_us_569d09d6e4b0ce4964252¢33

8 Schwake,D.et al. (2017) Legionella DNA markersaip water coincident with a spike in Legionnairdisease in
Flint, MI. Environmental Science and Technology 3(9) 311-315.
http://pubs.acs.org/doi/ipdf/10.1021/acs.estleGGEID2
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Specifically, Flint's untreated water elevated lsvef iron from corroded iron water service

lines in two hospitals where incidents increasetiwike et al. (2017) state:

Our field results support the overarching hypothdbiat interrupted distribution
system corrosion control can lead to high Legi@nelimbers in premise plumbing,
though further research is necessary to confirnspleeific mechanisms involvé&d.

It is important to note that that the Legionellalweak has not been causally liked to Flint's
water system. For example, not all of the Legi@eictims were residents of Flint and

further epidemiological research is necesSary.

Q. What should the Commission take from your infornation on the Flint, Michigan water
crisis?
A. The public health impact of the Flint water @sias it relates to lead is far from definitive.

These claims of impact become a little less credidhien scrutinized in conjunction with
the water and blood lead data on its citizens. despite the uncertainty of the impact of
the lead service lines on public health, the impd¢he incident has been far reaching. No
doubt, Flint's economy, already struggling, wagtiar deteriorated™ **Flint’s real estate

market clearly suffered as homes were categoricaialued® **and mortgage firms

8 Ibid.

% Rosen et al. (2017) A discussion about the put#ilth, lead and Legionella pneumophila in drinkivager
supplies in the United StateScience of the Total Environment.

https://www.researchgate.net/profile/Lok Pokhrel®lication/313842318 A Discussion _about Public Hedlea
d _and Legionella_pneumophila_in_Drinking Water Siggpin_the United States/links/592847100f7e9b99%9a
976/A-Discussion-about-Public-Health-Lead-and-Leeita-pneumophila-in-Drinking-Water-Supplies-inthe
United-States.pdf

L Snider, A. (2016) Flint's other water crisis: mgneolitico: Energy & Environment.
http://www.politico.com/story/2016/03/flint-lead-wer-contamination-money-220391

%2 Carpenter. Z (2016) Lead poisoning in Flint is etitan a health crisis: it's also an economic désashe Nation.
https://www.thenation.com/article/flint-wealth/

% Goldstein, D. (2016) Lead poisoning crisis senlist Feal-estate market tumblinylarket Watch.
http://www.marketwatch.com/story/lead-poisoningsigisends-flint-real-estate-market-tumbling-201 6132
*Vasel, K. (2016) You can buy a house in Flint$a#,000.CNN.Money.

http://money.cnn.com/2016/03/04/real _estate/fliotiding-water-crisis/index.html
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began requiring proof of safe water before loarraya.® In July of 2016, six state

employees were criminally charged in connectiorhhie casé®

The events surrounding Flint, Michigan are com@es interrelated without easy
answers. In fact, we would welcome alternative pectives on our findings—ideally,
through the proposed pilot program as articulateour direct testimony. Ultimately,
critical feedback, evidence-based research andecatype dialogue will call attention to
faulty assumptions and identify appropriate patme/érd. Flint is an obvious selection for
a case study in attempting to evaluate the “wasetscenario as there is no doubt many

lessons still to learn.

VIll. RESPONSE TO COMMENTS REGARDING ISSUES BEYOND THE
SCOPE OF THE COMMISSION

Q. Both the Company and Staff dismiss OPC'’s pilot pposal, in part, because the topics
extend beyond the Commission’s control. Please respd.

A. Pilot programs are not beyond the scope of tleen@ission. In fact, the Commission
routinely endorses and authorizes pilot program®xplore issues that may not cover
traditional utility regulation (e.g., on-bill fin@amg, low-income rate customer charge
reduction, etc...). Certainly there is a logical cection to a pilot to examine in part the
safety of the water provided. Pilot programs aref@uvard to understand the feasibility and

appropriateness of replicating program at a lacgdes

OPC'’s pilot program proposal is especially appraterconsidering that the Company’s
request arguably extends beyond the CommissiomsaoMAWC is acting in conflict

% Light, J. (2016)New Trouble Knocks Flint as Mortgage Firms Req#ireof of Safe WateiThe Wall Street
Journal. https://www.wsj.com/articles/new-trouble-knocksiftias-mortgage-firms-require-proof-of-safe-water-
14545449667cb=logged0.10463099810294807

% Damron, G. (2016) A look at the 6 state employ#esged in Flint water crisifetroit Free Press.
http://www.freep.com/story/news/local/michigan/thwater-crisis/2016/07/29/look-6-state-employeeargbd-flint-
water-crisis/87708870/
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with their existing tariff and replacing customemued property. The Company, at some
level, recognizes this as evidence by its effartgass legislation authorizing its actions in
the most recent General Assembly. Again, OPC’4 pitogram provides a reasonable and
measured compromise.

For our part, OPC has been forthright from the teigig that the scale and scope of this
problem necessitates engagement with stakeholddrmterest groups that have
traditionally been absent from utility regulatomppeedings. The pilot study can serve as
a bridge to engage these stakeholders expertisiaitithte measurable deliverables for
future consideration. If, as a result of the stadg the collaborative effort, it is
determined that the very issue of lead servicerptacement (as Staff suggests) has
ramifications for all of Missouri, than the pildusly can inform appropriate legislative
and executive actions.

Finally, and as noted throughout my testimony,gitat study and its supportive
framework mirrors best practice literature and reo@endations ranging from the EPA to
the Lead Service Line Replacement Collaboratités OPC’s hope that the pilot study
will help fill existing gaps in research and potahy position the Company and Missouri
for supplemental funding from either the federalgymment or other outside institutions.

Does this conclude your testimony?

Yes.
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