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D
isclaim

er -I am
 using sm

all font size for a reason

y
The slides in this presentation are deliberately ³w

ordy´

{
B

ecause I have had m
any requests for m

ore detailed inform
ation 

concerning Flint issues

{
A

nd because I have had requests for m
y opinions on w

hat U
tilities m

ight 

w
ant to follow

{
A

nd because O
TC

O
 uploads this presentation to its server and m

akes it 

available to all:

Ù
You can dow

nload and have the inform
ation and study it later if you choose to  

Ù
I can afford to include m

uch of that inform
ation even though you m

ay not be able 
to see it from

 the back row



Flint C
risis in Perspective

y
A

s of M
arch 2018, Flint M

ichigan is alm
ost than 4 years 

into their w
ater crisis

{
The problem

 is m
ore than just about Lead:

Ù
There are now

 proven indications about Legionella and coliform
 

outbreaks

Ù
There are financial problem

s still not fully settled

Ù
There are ongoing efforts to replace service lines, to hire 

personnel,  and to re-size the distribution system
 w

hich are only 

partially finished

Ù
The C

ity has finally signed a long term
 w

ater agreem
ent



Som
e R

ecent H
eadlines

y
³Lethal Pneum

onia O
utbreak C

aused B
y Low

 C
hlorine In 

Flint W
ater´

•
N

PR
, February 2018

y
³R

eading Proficiency A
m

ong Third G
raders has D

ropped 
75%

 in Flint´
y

M
ichigan R

adio, February 2018

y
³E

xpert ±
Flint Plant not R

eady B
efore W

ater Sw
itch´

y
D

etroit N
ew

s, Feb 2018

y
³M

ichigan's bill for Flint w
ater crisis attorneys rises 

above $20 m
illion´

y
M

Live, January, 2018



Flint and Legionnaire¶s ±
from

 published studies* 

y
M

ost of the m
ore than 90 Legionnaires¶ disease cases during the 

deadly 2014-15 outbreak in the Flint area w
ere caused by changes in 

the city¶s w
ater supply 

y
The risk of acquiring Legionnaires' disease increased m

ore than six-

fold across the Flint w
ater distribution system

 after the city 

sw
itched sources

y
The increase in Legionnaires¶ cases ²

w
hich killed at least 12 people 

and sickened another 79 individuals over tw
o years ²

³w
as 

consistent w
ith a system

-w
ide proliferation of Legionella bacteria´

*R
eport in the N

ational A
cadem

y of Sciences ±
February 2018



Legalities: R
esidents are Suing C

ity E
m

ployees

y
Flint residents are suing som

e city and state em
ployees

for 

exposing them
 to lead-contam

inated w
ater and hiding the 

contam
ination 

{
Plaintiffs argue in their 15-count law

suit that defendants 

violated their property rights

{
O

n July 28
th, 2017, a Federal court ruled that Flint residents 

w
ho used lead-contam

inated w
ater can legally sue and seek 

financial dam
ages against state em

ployees and the city of Flint



C
ourt of A

ppeals (C
O

A
)

y
The State of M

ichigan tried to deny citi]en¶s efforts to sue the 

State,  stating that the statute of lim
itations w

as 6 m
onths, and 

that people failed to m
eet that deadline

y
H

ow
ever, on January 25

th, 2018, the M
ichigan C

O
A

 ruled that :

{
³it w

ould be unreasonable to expect residents to know
 they w

ere drinking 

lead contam
inated w

ater, especially since the state deliberately concealed 

the truth for m
onths´

{
³the C

O
A

 says residents filed the claim
 w

ithin six m
onths of the state 

publicly acknow
ledging the crisis´



Flint C
ourt Trials

y
Tw

enty-three law
 firm

s representing at least 9,000 

people have been consolidated into 10 class actions and 

m
ore than 50 personal injury law

suits 

y
The form

er M
ichigan D

epartm
ent of H

ealth and H
um

an 

Services director is  charged w
ith involuntary 

m
anslaughter in a Legionnaires' death

y
The Federal court, on behalf of Flint residents and 

businesses, has ruled that cases can proceed for dam
ages



Legalities:  Four Plea B
argains in C

ourt

y
Four form

er governm
ent em

ployees have taken plea deals and 

have prom
ised to give the prosecutor inform

ation about the case:

{
M

ay 2016, form
er w

ater plant operator M
ike G

lasgow
accepted a plea deal

{
Septem

ber 2016,C
orrinne M

iller, retired director of the State D
epartm

ent of 

H
ealth and H

um
an Services' B

ureau of E
pidem

iology, pleaded no contest

{
N

ov. 28
th, 2017, D

augherty (D
uff) Johnson, Flint's form

er utilities 

adm
inistrator, pleaded no contest 

{
O

n D
ecem

ber 20
th, 2017, A

dam
 R

osenthal -
A

 w
ater quality analyst for the 

M
ichigan D

epartm
ent of E

nvironm
ental Q

uality agreed to a plea deal



L
ead

 R
esu

lts in
 

p
p

b
 in

 som
e 

recen
t resid

en
tial 

sam
p

les

Sam
ple results from

 the 
first 250 m

Ls taken 
from

 taps of hom
es 

w
ith Lead service lines 

that have been show
ing 

values higher than the 
A

L.

R
esults of second 

bottle/next 750 m
Ls 

not show
n here

LH31374
8/2/2017

Lead
188

LH36641
8/25/2017

Lead
188

LH41882
9/19/2017

Lead
204

LH35679
8/22/2017

Lead
246

LH36624
8/25/2017

Lead
259

LH39332
9/8/2017

Lead
282

LH36623
8/25/2017

Lead
375

LH34251
8/15/2017

Lead
584

LH31377
8/2/2017

Lead
610

LH48997
10/23/2017

Lead
638

LH55982
12/5/2017

Lead
721

LH31376
8/2/2017

Lead
746

LH35067
8/18/2017

Lead
808

LH31375
8/2/2017

Lead
910

LH48999
10/23/2017

Lead
2557

LH25195
7/10/2017

Lead
5533

LH28658
7/24/2017

Lead
12064



W
h

y tell th
e 

F
lin

t story?

The story of Flint is the 
w

orst m
an-m

ade 
drinking w

ater  disaster 
of our tim

e

The story is w
orth 

review
ing so that w

e 
can learn from

 the 
m

istakes m
ade

The story m
ight 

strengthen the 
relationship betw

een 
O

hio operators and 
O

hio E
PA

E
igh

t categories to review

1.
H

istoric Tim
elines

2.
E

xpert O
pinions about Lead Toxicity

3.
Flint W

ater A
dvisory Task Force 

(FW
A

TF) 

4.
The A

ccused and the A
ccusers

5.
Lead and C

opper R
ule review

6.
W

hat H
appened B

etw
een Flint 

O
perators and M

D
E

Q

7.
The W

om
en of Flint

8.
W

hat Should U
tilities D

o N
ow

?
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D
ebt

y
In 2011, the State of M

ichigan took over Flint's finances 

after an audit projected a $25 m
illion deficit. 

{
E

ven though Flint's w
ater supply fund w

as $9 m
illion in the red, 

officials w
ere using som

e of the w
ater departm

ent m
oney to cover 

shortfalls in its general fund 

{
W

hile a new
 pipeline connecting Flint w

ith Lake H
uron w

as under 

construction, th
e em

ergen
cy m

an
ager w

an
ted

 to u
se th

e F
lin

t 

R
iver as a w

ater sou
rce during the tw

o-year transition, thinking 

that this w
ould cause no problem

s and save m
oney



Flint, M
I Tim

elines

y
M

arch 25
th, 2013

{
The Flint E

m
ergency M

anager begins to take steps to disconnect the Flint 

W
ater System

 from
 D

etroit W
ater and develop its ow

n source from
 the  

K
aregnondi W

ater A
uthority (K

W
A

)

Ù
K

W
A

 begins to construct a w
ater m

ain from
 Lake H

uron

Ù
D

istance betw
een Flint and Lake H

uron ±
70 m

iles

Ù
K

aregnondi raw
 w

ater line had not yet been com
pleted in 2013

Ù
N

o transition or contingency plan w
as put in to place for providing safe 

and reliable drinking w
ater w

hile the raw
 w

ater line w
as going to be built 



Flint, M
I Tim

elines

y
A

pril 25, 2014
{

The Flint C
ity E

m
ergency M

anager w
eighs the choice of 

staying on D
etroit¶s higher rate vs. firing up the existing 

Flint W
TP

Ù
H

e is in negotiations w
ith the D

etroit E
m

ergency 

M
anager

|
N

either of the tw
o m

en is a drinking w
ater 

professional



Flint crisis in a nutshell

y
In A

pril of 2014, Flint M
I changes its source of drinking w

ater

{
In order to reduce the w

ater fund shortfall, the city sw
itches w

ater sources in 2014. 

{
It quits taking finished w

ater from
 D

etroit  -w
hich  it has been getting since the m

id-

60¶s and w
hich has orthophosphate in it since the 1990¶s  -and starts treating  Flint 

R
iver w

ater and distributing it to custom
ers

y
W

ater from
 the Flint R

iver W
TP :

1.
W

as not treated w
ith a corrosion inhibitor

2.
Is high in chlorides, A

N
D

 w
as treated w

ith Ferric chloride rather than the alum
inum

 

coagulant that D
etroit uses ±

so (chloride ±
sulphate) to carbonate ratio changed 

3.
H

ad w
idely fluctuating chlorine residuals



State D
E

Q
 sues Flint C

ity C
ouncil

y
O

n June 28
th, 2017 the M

ichigan D
epartm

ent of 

E
nvironm

ental Q
uality brings a law

suit against Flint C
ity 

C
ouncil

{
The suit alleges that C

ity C
ouncil¶s refusal to back a long term

 

deal w
ith G

LW
A

 for drinking w
ater is endangering public 

health

{
The State does not w

ant Flint to m
ake a change in w

ater source 

a TH
IR

D
 tim

e, arguing that there is no other viable choice



A
s of 11/22/ 2017 «

..

y
The C

ity C
ouncil finally voted (5-4) to choose a 

perm
anent w

ater source -G
LW

A

y
The consultant and the M

ayor and the D
E

Q
 had 

recom
m

ended that the C
ity tie into G

LW
A

 for thirty 

years

{
Som

e C
ity C

ouncil m
em

bers w
anted to start the W

TP again

Ù
The M

ayor w
as facing recall, but she w

on the election

{
Flint continues to replace Lead service lines



The new
 Flint contract w

ith G
LW

A

y
U

nder the deal, a Flint representative w
ill be appointed to the 

authority's governing board

y
The city w

ill be relieved of debts ow
ed to the K

aregnondi 
W

ater A
uthority, the system

 that w
as intended to be Flint's 

prim
ary w

ater source after breaking aw
ay from

 the D
etroit 

system

y
The contract provides for $750,000 to be granted to the city 
for w

ater bill relief and $100 m
illion pledged for 

infrastructure im
provem

ents to be released im
m

ediately



Flint has been w
orking under the U

SE
PA

 E
m

ergency O
rder

http://w
w

w
.m

ichigan.gov/flintw
ater/0,6092,7-345-76292_

76364-376646--,00.htm
l



The E
m

ergency O
rder

y
C

ontains 15 separate requirem
ents that Flint and the State of 

M
ichigan and the D

E
Q

 m
ust com

ply w
ith in an ongoing basis

{
The em

ergency order has 15 ³m
usts´ spelled out that are required of these 

entities

{
Som

e of them
 are: begin sam

pling and reporting W
Q

 param
eters in the system

; 

inventory of hom
e w

ith Lead service lines; show
 proof that operators are capable 

of treating w
ater; add orthophosphates so that w

ater has about 3.2 m
g/L; add 

chlorine so that w
ater has a specified am

ount; engage a panel of nationally 

recogni]ed experts to advise on w
ater treatm

ent; and m
ore «

.

y
R

eports of significant com
pliance data or m

ilestones achieved are 

reported w
eekly on a public w

ebsite





P
rogress on

 th
e rep

lacem
en

t of 
L

ead
 service lin

es is good
, bu

t th
ere 

are issu
es alon

g th
e w

ay

Flint began replacing 
Lead service lines in the 
system

, and has m
ade a 

statem
ent that their goal 

w
as to replace all of the 

16,000 lines in three 
years

The old Flint records 
don¶t alw

ays have 
reliable inform

ation in 
them

N
evertheless, Flint has 

m
ade the correct 

decision to locate Lead 
service lines, and handle 
all of the cost to replace 
them

 w
hen they are 

found



U
SE

PA
 G

uidance for Flint

y
Issued by U

.S. E
PA

 on January 22, 2018

y
E

PA
 Flint Technical Support Team

 (form
erly Safe D

rinking W
ater 

Task Force) R
ecom

m
endations R

egarding the C
ity of Flint¶s FA

ST 

Start Program
 and Lead Service Line R

eplacem
ent Procedures

{
R

ecently, E
PA

 received a copy of the new
 A

m
erican W

ater W
orks A

ssociation 

(A
W

W
A

) Standard (A
N

SI/A
W

W
A

 C
810-17: R

eplacem
ent and Flushing of Lead 

Service Lines), w
hich becam

e effective on N
ovem

ber 1, 2017 

y
B

ecause this is now
 the recom

m
ended procedure, all U

tilities ought 

to adopt it as standard operational practice



Latest R
esponse Inform

ation 
U

pdated: 11/27/2017

y
Sum

m
ary of M

D
E

Q
 A

ctions In R
esponse to the U

SE
PA

  

E
m

ergency A
dm

inistrative O
rder

{
Paragraph 54: Inventory of hom

es w
ith lead service lines. 

Ù
A

s of 11/20/2017, the C
ity of Flint had replaced 5,752 service lines and 

identified 1,185 copper-to-copper lines. 

{
Paragraph 60: Long-term

 w
ater source. 

Ù
O

n 11/22/2017, the C
ity C

ouncil approved a 30-year contract w
ith the 

G
reat Lakes W

ater A
uthority (G

LW
A

) to serve as the C
ity¶s prim

ary 

w
ater source, and utilize G

enesee C
ounty as a backup w

ater source. 

http://w
w

w
.m

ichigan.gov/docum
ents/flintw

ater/D
E

Q
_

A
ctions_

Sum
m

ary_
for_

112717_
606980_

7.pdf
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C
enter for D

isease C
ontrol (C

D
C

)
C

urrent Policy

y
B

lood Lead Levels in C
hildren

{
Protecting children from

 exposure to Lead is im
portant to lifelong good health. 

{
N

o safe blood Lead level in children has been identified. 

{
E

ven low
 levels of Lead in blood have been show

n to affect IQ
, ability to pay 

attention, and academ
ic achievem

ent.  A
nd effects of Lead exposure cannot be 

corrected.

{
The m

ost im
portant step parents, doctors, and others can take is to

p
reven

t 

L
ead

 exp
osu

re b
efore it occu

rs.

y
O

n a related note «
«

.
Ù

In 2012, C
ongress decreases the budgetary allotm

ent to the ³C
hildhood Lead 

Poisoning Prevention Program
´ from

 $30 M
 dow

n to $2 M
 dollars



Statem
ents from

 D
r. Joan R

ose*

y
³E

nvironm
ental health assessm

ents need to look at Lead exposure 
pathw

ays´ «
..

{
They¶ve ignored w

ater m
ore than they like to adm

it as a source of elevated blood 
Lead levels in children

{
W

e have been told not to w
orry about our w

ater because ³your Lead problem
 is in 

your paint´

{
W

e don¶t understand cum
ulative exposures unless w

e sam
ple bone, w

hich w
e 

don¶t do

{
Taking blood sam

ples for Lead only provides a ³snapshot´ of interm
ittent 

exposures
*Journal A

W
W

A
 roundtable discussion, July 2016

N
ote: D

r. R
ose runs the W

ater Q
uality and M

icrobiology Laboratory, and is a professor at M
SU
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C
reation and Findings of the Flint W

ater A
dvisory Task Force

y
In Fall 2015, the governor of M

I creates the Task Force to 
investigate w

hat happened -and w
hy -

and to m
ake 

recom
m

endations

y
In M

arch 2016, the report is offered by the Task Force to: 
{

³Fulfill our charge of determ
ining the causes of the Flint w

ater crisis´,

{
³Identify rem

edial m
easures for the Flint com

m
unity´,

{
³Safeguard M

ichigan residents´

y
From

 the E
xecutive Sum

m
ary of that report:

{
³The Flint w

ater crisis is a story of governm
ent failure, intransigence, 

unpreparedness, delay, inaction, and environm
ental injustice´



FW
A

TF

y
A

pril 2016

{
Flint W

ater A
dvisory Task Force issues its final report

Ù
A

s m
entioned, it blam

es the crisis on governm
ental failure at 

m
any levels

Ù
Som

e tasks are assigned to our sub ±
C

om
m

ittee according to 

experience

{
Three people ±

a Flint utility em
ployee (G

lasgow
) and tw

o 

M
D

E
Q

 em
ployees are indicted

Ù
A

nother Flint em
ployee is found dead



R
O

7
H

S
7

E
IN

_ 10
8

:7 � JO
8

R
N

A
L

 
A

W
W

A
 | JU

L
Y

 20
16

, p
age 4

1

E
ric P. R

othstein is a 

principal at G
alardi 

R
othstein G

roup, 3300 N
. 

Lake Shore D
r., U

nit 6C
, 

C
hicago, IL, and is a 

m
em

ber of the Flint W
ater 

A
dvisory Task Force

³W
hile the cascade of poor decisions, failures, 

and indifference in Flint w
as startling and 

ultim
ately heartbreaking, w

e cast it as an 
anom

aly at our peril, and the peril of those 
w

hose health w
e serve to protect.´

³TH
E

 ISS
U

E
S IN

 FLIN
T W

ILL B
E LO

N
G

-
LA

STIN
G

 LO
C

A
LLY, BU

T TH
E

 S
ITU

ATIO
N

 
A

LSO
 H

A
S FA

R
-R

E
A

C
H

IN
G

 IM
P

LIC
ATIO

N
S

 
FO

R
 TH

E
 W

ATE
R

 U
TILITY IN

D
U

S
TR

Y A
S A 

W
H

O
LE

.´ 



FW
A

TF report findings

y
³The M

ichigan D
epartm

ent of H
ealth and H

um
an 

Services (M
D

H
H

S) failed to adequately and prom
ptly act 

to protect public health.´ 

y
³B

oth agencies, but principally the M
D

E
Q

, stubbornly 

w
orked to discredit and dism

iss others¶ attem
pts to bring 

the issues of unsafe w
ater, Lead contam

ination, and 

increased cases of Legionellosis (Legionnaires¶ disease) 

to light.´



FW
A

TF R
eport Findings C

ontinued «

y
³Flint w

ater custom
ers w

ere needlessly and tragically 
exposed to toxic levels of Lead and other hazards through 
the m

ism
anagem

ent of their drinking w
ater supply.  The 

specific events that led to the w
ater quality debacle, Lead 

exposure, heightened Legionella susceptibility, and 
infrastructure dam

age are a litany of questionable 
governm

ental decisions «
´

{
C

ontains 36 findings

{
C

ontains 44 recom
m

endations
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First 3 Flint Indictm
ents

y
M

ichigan A
ttorney G

eneral B
ill Shuette indicts governm

ent 
em

ployees:*
{

A
 district w

ater supervisor for the M
ichigan D

epartm
ent of 

E
nvironm

ental Q
uality, and a district w

ater engineer, (Prysby and 
B

usch) each face six charges.

Ù
A

ccusations include m
isleading federal regulatory officials, m

anipulating 
w

ater sam
pling and tam

pering w
ith reports.

{
A

 form
er laboratory and w

ater quality supervisor w
ho served as the city's 

utilities adm
inistrator, is accused of tam

pering w
ith a lead report. 

Ù
H

e (G
lasgow

) is charged w
ith tam

pering w
ith evidence, a felony, and w

illful 
neglect of duty, a m

isdem
eanor.

Ù
*D

etroit Free Press, A
pril 2016



K
ey individuals indicted

Prysby                          B
usch                                 G

lasgow



Plant M
anager M

ike G
lasgow

 is indicted

y
M

ichael G
lasgow

, the form
er Flint w

ater utility m
anager, is 

charged w
ith a felony in connection w

ith the city's w
ater crisis

{
H

e eventually reaches a deal w
ith prosecutors.

y
The M

ichigan A
ttorney-G

eneral states that ³G
lasgow

 tam
pered 

w
ith a 2015 report, µLead and C

opper R
eport and C

onsum
er 

N
otice of Lead R

esult,¶ and failed to perform
 his duties as a 

treatm
ent plant operator´

y
U

nder the term
s of the plea deal, the felony charge of tam

pering 
w

ith evidence w
as dism

issed.



Flint Tim
elines ±

Flint W
TP M

anager M
ike G

lasgow

y
In an em

ail sent A
pril 17, 2014 --eight days before Flint sw

itched its w
ater 

source --M
ike G

lasgow
 m

entions problem
s w

ith the m
onitoring schedule 

and his staffing ahead of the sw
itch.

{
"I

do
not

anticipate
giving

the
O

K
to

begin
sending

w
ater

out
anytim

e
soon.

If
w

ater
is

distributed
from

this
plant

in
the

next
couple

w
eeks,

it
w

ill
be

against
m

y
direction,"

G
lasgow

w
rote

to
state

officials,
including

B
usch

and
Prysby.

"I
need

tim
e

to
adequately

train
additional

staff
and

to
update

our
m

onitoring
plans

before
I

w
ill

feel
w

e
are

ready.I

w
illreiterate

this
to

m
anagem

entabove
m

e,butthey
seem

to
have

their
ow

n
agenda.´

y
In an interview

 w
ith C

N
N

, G
lasgow

 alleges that D
E

Q
 em

ployees B
usch and 

Prysby told him
 to alter w

ater quality reports and rem
ove the highest lead 

levels.*

{
*C

N
N

 -U
pdated 11:45 PM

 E
T, W

ed A
pril 20, 2016



M
ay 4

th, 20
17

M
ike G

lasgow
 has his 

charges dropped

͞M
r. Glasgow

 attem
pted to 

call the police --that w
ould 

have been the (M
ichigan 

DEQ
) --and they never 

responded," said Ruth C. 
Carter, special assistant 
M

ichigan attorney general. 

"M
r. Glasgow

 sent the flares 
up w

hen nobody else did. 
He's the reason that w

e 
w

ere able to get started 
because he did try, and no 
one responded to him

."

³A
 judge has dism

issed the crim
inal case

against form
er Flint utilities 

A
dm

inistrator M
ichael G

lasgow
 after prosecutors requested it, saying 

he has "cooperated significantly"  w
ith their investigation into the 

city's w
ater crisis.´

w
w

w
.M

live.com
 ±

M
ay 4, 2017



G
lasgow

 speaks to the Press

y
"I w

as a key figure in this --I am
 operating the treatm

ent plant and 
seeing som

e of the sam
pling," he told C

N
N

 in M
arch, before the 

charges w
ere filed.

y
B

ut G
lasgow

 said then that he had alw
ays tried to do the right thing, 

raising concerns to those above him
 at the city and state level. B

ut 
he said he felt he did not have the authority to override the decisions 
that eventually led to Flint's toxic w

ater.

{
M

ike ±
in his late 30¶s at that tim

e, has a w
ife and young baby at hom

e during 
this period and like m

ost individuals in that situation, needed that paycheck



D
ecem

ber 2016 indictm
ents ±

4 m
ore

y
O

n D
ecem

ber 19
th, 4 m

ore individuals w
ere indicted

{
D

arn
ell E

arley
-

Ù
H

e w
as the state-appointed

em
ergency m

anager
in charge of Flint in A

pril 
2014, w

hen the city sw
itched its w

ater source from
 Lake H

uron w
ater 

provided by the D
etroit w

ater system
 and began draw

ing w
ater from

 the 
Flint R

iver.
{

G
erald

 A
m

brose
±

Ù
H

e w
as the state-appointed em

ergency m
anager w

ho took E
arley's place, 

and he rejected a Flint C
ity C

ouncil vote to return to D
etroit w

ater.
{

H
ow

ard
 C

roft
±

Ù
H

e w
as Flint's public w

orks director at the tim
e of the lead contam

ination. 
C

roft held the post from
 D

ecem
ber 2011 to N

ovem
ber 2015

{
D

au
gh

erty Joh
n

son
±

Ù
H

e w
as Flint's utilities adm

inistrator at the tim
e of the lead 

contam
ination.



M
ore A

ccusations

y
July 29

th, 2016
{

Six m
ore D

E
Q

 and State em
ployees are crim

inally charged by the 
M

ichigan 

y
A

s of this tim
e -

the charges are ongoing, and 13 persons have 
been indicted ±

three have m
ade a plea bargain

y
W

hen indicting these six State em
ployees, Shuette is quoted 

as saying:
{

"They had know
ledge and ability to stop the problem

, but they failed"

Ù
The follow

ing press releases w
ere taken from

 the D
etroit Free Press on 7.29.2016



Legionnaire's D
eath -M

anslaughter C
harges B

rought

y
June 2017

y
³5 C

h
a

Uged
 W

iWh
 In

YolX
n

Wa
U\

 M
a

n
Vla

X
gh

WeU in
 F

lin
W 

W
a

WeU C
UiViV´

{
N

ew
 Y

ork T
im

es, Ju
n

e 14
th, 20

17

Ù
N

ick Lyon, the director of the M
ichigan D

epartm
ent of H

ealth and H
um

an 

Services, w
as charged w

ith involuntary m
anslaughter and m

isconduct in 

office, felonies that could lead to as m
uch as 20 years in prison. 

Ù
D

r. E
den V

. W
ells, the chief m

edical executive for the departm
ent, w

as 

charged w
ith obstruction of justice and lying to a peace officer, and could face 

up to seven years if convicted.



M
anslaughter C

harges E
xplained by B

ill Schuette

y
In charging M

r. Lyon, and four others w
ho already faced other charges in the w

ater case, 

w
ith involuntary m

anslaughter, M
r. Schuette said they had failed to properly alert the 

public about increases in Legionnaires¶ cases, allow
ing the problem

 to continue and 

w
ithholding crucial inform

ation from
 residents, w

ho m
ight have avoided the w

ater had 

they know
n.

y
A

n exam
ination of governm

ent em
ails from

 2014, 2015 and 2016
revealed 

thatofficials
w

ere aw
are

of the pattern of Legionnaires¶ cases, but that they failed to act 

sw
iftly on the revelations and tended to becom

e m
ired in jurisdictional battles over 

protocol and responsibility.

y
M

r. Lyon knew
 of the Legionnaires¶ outbreak by late January 2015, court docum

ents 

claim
, but did not notify the public for another year. A

t one point, the docum
ents allege, 

he said that ³he can¶t save everyone´ and that ³everyone has to die of som
ething.´



Flint E
m

ployee pleads guilty on 11/28/2017

y
A

 form
er C

ity of Flint em
ployee has plead guilty to a 

m
isdem

eanor Tuesday in the Flint drinking w
ater case 

and agree to cooperate w
ith prosecutors

{
D

augherty (D
uffy) Johnson, 49, of Flushing, the form

er city utilities 

director, becam
e the third defendant to agree to a plea deal since 

A
ttorney G

eneral B
ill Schuette launched his crim

inal investigation 

into the lead contam
ination of Flint's drinking w

ater and deadly 

outbreaks of Legionnaires' disease in the Flint area that som
e experts 

link to the contam
inated w

ater
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R
efresh your m

em
ory on the Lead &

 C
opper R

ule

y
B

ack in the 1990¶s:

{
A

 system
 had to form

ulate a plan, and take 2 sets of first-draw
 sam

ples from
 

residences for tw
o periods

Ù
Perform

 a table-top study ±
tell E

PA
 about your treatm

ent strategy

Ù
Sam

ple periods w
ere 6 m

onths -num
ber of sam

ples based on population ±
prove 

or disprove your strategy

{
R

equired to identify Tier 1 hom
es if possible

Ù
(Lead service lines, or hom

es built during the few
 years prior to 1987 w

hen Lead 
solder banned)

{
A

fter tw
o periods ±

sam
ple results w

ere tabulated:

Ù
If 90

th
percentile w

as m
et, you kept w

ith the program

Ù
If 90

th
percentile exceeded, you had to do a corrosion study to determ

ine new
 

treatm
ent schem

e

D
uring this tim

e, you did not have a violation regardless the sam
ple results



C
orrosion control for Lead

y
From

 an operational perspective, and for any given drinking w
ater, 

lead dissolution is m
ostly dependent on:

1.
the pH

 of the w
ater 

2.
alkalinity or D

issolved Inorganic C
arbon (D

IC
), 

3.
the ionic strength

4.
the tem

perature 

5.
the presence of phosphate 

y
The role of the operator is to produce a finished w

ater that 
m

inim
izes the chance that lead w

ill dissolve
{

M
anipulate w

hat param
eters you are able, and educate the consum

er on the rest



Sim
plified decision tree for operational strategy
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M
D

E
Q

 Tells Flint how
 to proceed

y
M

D
E

Q
 tells Flint operators that they should proceed w

ith tw
o sets of 6-

m
onth sam

plings for lead and copper

{
M

D
E

Q
 is treating Flint as if it is a new

 w
ater system

 that hasn¶t been in 
the program

 of taking the sam
ples for years 

{
A

s sam
ples begin to com

e in w
ith high lead levels, M

D
E

Q
 interprets the 

lead and copper rule as a ³new
´ effort in flint, and tells them

 not to reveal 
the high levels to the public

{
M

D
E

Q
 is thinking that the lead levels w

ill com
e dow

n over tim
e

Ù
B

ut flint had previously been getting w
ater from

 G
LW

A
 ±

w
ith PO

4 in it

Ù
W

hen the PO
4 is suddenly cut off, the lead phosphate begins to dissolve



Flint W
TP

y
Is a turbidity rem

oval / lim
e softening 

plant retrofitted in 2000

{
O

zone, Ferric C
hloride, raid m

ix/flocs and 

plate settlers for turbidity, G
A

C
 filters

{
Lim

e softening and recarbonation for 

hardness rem
oval

{
Since the retrofit, it had been operated 

only 4-5 days at a tim
e about three tim

es a 

year

Ù
It did not put finished w

ater into the 

system
 during those tim

es

Ù
Staff w

as not prepared for 24/7 O
PS



Journal A
W

W
A

 ±
D

ecem
ber 2016

M
asten et. al.



Journal A
W

W
A

 ±
D

ecem
ber 2016

M
asten et. al.



Plant Status as of Start-up (A
pril 25)

y
Plant had 4 to 5 days of polym

er on hand

y
Plant SC

A
D

A
 w

as incom
plete and out for bid

y
Filter head loss m

eters not operational

y
C

hlorine residual m
onitoring equipm

ent not installed at the point of entry to distribution 

system

y
C

hlorination after filter not used until M
ay 17

y
Fluoridation not available until July 2

y
N

o corrosion
 con

trol p
lan

 or eq
u

ip
m

en
t

y
N

o treatability study had been done

y
Ferric chloride w

as only coagulant ±
w

hich added to the chloride-sulphate/ C
O

3 -problem

y
O

zone feed not able to be controlled sufficiently ±
brom

ates w
ere produced in excess of M

C
L

{
In

 sp
ite of all th

is an
d

 m
ore, th

e em
ergen

cy m
an

ager forces th
e op

erators to start th
e p

lan
t



A
 G

ray A
rea

y
C

hoices m
ade by U

tilities and R
egulators regarding the Lead and 

C
opper R

ule are seldom
 ³black and w

hite´ or w
ell delineated

y
Let¶s exam

ine how
:

{
M

D
E

Q
 interpreted the Lead and C

opper R
ule com

pliance for Flint

{
the choice w

as m
ade to choose w

hich Lead sam
ples for reporting in Flint w

hich 
resulted in the indictm

ent of G
lasgow

, B
usch and Prysby«

.

y
Let m

e first ask this: D
o you think these three people deliberately 

altered the results of the report in order to keep the Lead issues 
from

 the public?
Ù

N
ext slide «

«
«

«
«

..



D
ata D

ifference ±
60 sam

ples w
ere required, but

72 sam
ples w

ere taken
90%

tile of 72 m
eans that 7 can be high, but not 8
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M
s. L

eeA
n

n
e 

W
alters

Show
n here w

ith tw
o of 

her children ±
the 

tw
ins.

She is the m
other of 

four kids ±
an 18 year 

old daughter, a 14 year 
old son, and the tw

ins 
G

avin and G
arrett.

G
avin has stopped 

grow
ing, and the 

daughter¶s hair fell out 
w

hile taking a show
er.

M
s. W

alters lost her eye 
lashes at one point.



Flint Tim
elines

y
Feb. 18, 2015
{

104 parts per billion
of Lead are detected in drinking w

ater at the 

hom
e of LeeA

nne W
alters. M

s. W
alters notifies the E

nvironm
ental 

Protection A
gency. 

y
Feb. 27, 2015 
{

M
iguel D

el Toral, an
E

PA
 expert, says that the state w

as testing the 
w

ater in a w
ay that could profoundly understate the Lead levels. 

y
M

arch 3, 2015
{

Second testing detects
397 parts per billion

of Lead in drinking w
ater 

at M
s. W

alters¶ hom
e.



D
r. M

on
a 

H
an

n
a-A

ttish
a

D
r. H

anna-A
ttisha has 

been conducting blood 
lead level sam

pling of 
children in the Flint 
area as part of a state-
w

ide effort to m
onitor 

and educate fam
ilies 

about the dangers of 
lead

She noticed a spike in 
blood lead levels in her 
survey children after 
the Flint W

TP w
ent on-

line

She tried to alert 
authorities 



D
r. M

ona and her kids¶ blood lead levels

y
C

ontinued testing efforts by G
enesee C

ounty H
ealth D

epartm
ent, M

D
H

H
S, 

and local m
edical personnel have identified 160 children under age 18 in 

Flint w
ith blood Lead levels greater than or equal to 5 m

cg/dL (m
icrogram

s 

Lead per deciliter of blood) since 10/1/2015.

y
O

f children younger than 6 years old tested betw
een 10/1/2015 and 

5/27/2016, 2.2%
 had blood Lead levels greater than or equal to 5 m

cg/dL.

y
N

ineteen of the 46 children (41.3%
) younger than 6 years old w

ith an 

elevated blood Lead level (tested betw
een 4/1/2016 and 5/20/2016) had a 

previous test result greater than or equal to 5 m
cg/dL.
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To do List ±
w

hat operators should try to accom
plish

y
E

lim
inate Lead Service Lines

{
E

lim
inate the service line ±

all of it ±
even the part that the custom

er m
ight ow

n

{
H

ave a w
ritten policy, and follow

 it.  Provide filters for custom
ers w

hen necessary

y
E

ducate your public
{

H
elp them

 understand w
hat they can do to m

inim
ize lead in their w

ater

y
E

ducate your adm
inistrators

{
The C

ity or V
illage elected officials m

ust be m
ade aw

are of the legalities of this potential 
tim

e-bom
b

y
O

ptim
ize your treatm

ent
{

M
ake sure you are treating your w

ater optim
ally all the tim

e

{
M

ake sure your operators know
 how

 to treat the w
ater w

ithout A
N

Y interruption of optim
al 

conditions

{
K

eep w
ater fresh by flushing the m

ains



M
adison, W

I Lead study and replacem
ent

y
M

adison began to fully replace Lead service lines in 2001
{

A
bout 8,000 lines w

ere found
{

C
ost estim

ated at $15.5 M
illion

Ù
The C

ity faced problem
s because the service lines are private property and 

the public balked at using public funds for the replacem
ents

{
The study revealed:

Ù
A

fter replacem
ent, it took 4 years before m

ajor spikes of Lead w
ere 

no longer seen

Ù
W

here service lines w
ere Lead coupled to galvanized

|
R

em
oval of the Lead portion caused the iron oxide to absorb 

Lead, then release it slow
ly ±

it took 8 years for lines to get 
below

 5 ug/L



Service lines in Flint

y
The city records show

 that Flint w
ater custom

ers are served through 

§
 30,000 service lines

y
The records indicate that over 15,000 of them

 are Lead

{
There is som

e conjecture that a num
ber of those are sim

ply services w
ith a 

Lead gooseneck

{
As of  the end of 2017 ʹ

the City had replaced about 6,000 Lead service 

lines

Ù
The City has accelerated its efforts now

 that Federal funding has been allocated

{
The City stated it w

ill take perhaps three years to replace all the service 

lines



R
esearch

ers 
estim

ate lead
 

released
 from

 
F

lin
t w

ater p
ip

es

³Lack of 
orthophosphate 
corrosion control 
contributed to city¶s 
w

ater crisis, according 
to new

 analysis´

³Flint¶s m
ineral lining 

w
as depleted in lead 

and phosphate, 
indicating selective 
release of lead 
phosphates after pipe 
corrosion. ³

They
determ

ined
thatthe

pipes
released

about2.7
g

oflead
per

m
eter

of
service

line
over

the
course

of
the

1.5-year-long
crisis,

m
eaning

that
a

lead
pipe

delivering
w

ater
to

a
single

Flint
household

w
ould

have
released

approxim
ately

18
g

of
the

neurotoxic
m

etal
(E

n
viron

.S
ci.T

ech
n

ol.
L

ett.20
17,D

O
I:10

.10
21/acs.estlett.7b

0
0

226
).C

red
it:

C
ou

rtesy
ofT

erese
O

lson

The study looked at the 300-µm
-thick m

ineral 
layer that lines the pipe interior



Lead service lines in this C
ountry

y
A

ccording to a recent national estim
ate, a total of 6.1 

m
illion LSLs²

either full or partial²
are in place today in 

U
S com

m
unity w

ater system
s (C

W
Ss) 

{
Providing w

ater to an estim
ated 15 m

illion to 22 m
illion people 

(C
ornw

ell et al. 2016)*. 

y
Lead is present in private plum

bing system
s, prim

arily in 

housing stock developed before 1986 w
hen the use of 

Lead pipe w
as banned. 

*C
ornw

ell, D
.A

.; B
row

n, R
.A

.; &
 V

ia, S.H
., 2016. N

ational Survey of Lead Service Line O
ccurrence. Journal A

W
W

A
, 108:4:E

182. 

http://dx.doi.org/10.5942/jaw
w

a.2016



Final Thoughts

y
B

ack in tim
e to the early 1990¶s

{
A

m
erican W

ater W
orks A

ssociation argued against Lead service line 
replacem

ent by U
tilities

Ù
It lobbied the political establishm

ent, stating:

|
The cost w

ould be prohibitive to custom
ers

|
Service line ow

nership is a confused jum
ble of rules that differ from

 one 
U

tility to another ±
no ³one si]e fits all´

|
The technology existed (orthophosphates) to passivate the Lead in service 
lines rendering them

 harm
less

{
W

e now
 know

 of the dangers of interruption of phosphate feed and 
danger of fluctuating D

IC
 levels, and so A

W
W

A
 has changed its policy



E
xam

ple of a Lead Line Program
*

y
Identification of Sites w

ith Lead Service Lines
{

E
nlist the help of C

ustom
ers, C

hurch Leaders, C
ultural C

enters and A
cadem

ia

y
V

alve A
ssessm

ent and W
ater M

ain R
epair C

ontingency Plans
{

If valves have been neglected, prepare for m
ain breaks

y
C

om
m

unications Plan
{

W
hen Lead or G

alvanized lines are going to be disturbed, let people know

y
G

alvanized Line R
eplacem

ent
{

W
here Lead to G

alvanized lines exist, get rid of all of it

y
Particulate R

em
oval Flushing Protocol

{
Follow

 the A
W

W
A

 G
uidelines for flushing the hom

e plum
bing after the w

ork is com
plete

y
Follow

-up Sam
pling

{
Provide free sam

pling to the custom
ers after you have replaced their lines

y
C

oordination w
ith W

ater M
ain W

ork

*Flint plan w
hich w

as established in 2016



Final thoughts

y
N

ationw
ide, there are aggressive efforts

{
there are law

 firm
s looking at the practices of utilities to see if there is the 

potential to bring a law
suit 

Ù
They look for clues: population concentration of low

-incom
e fam

ilies, old 
neighborhoods likely to have Lead plum

bing, Lead and C
opper reports that show

 a 
pattern for several years

{
There are com

panies that m
anufacture Lead testing kits, and they are talking 

directly to your custom
ers to try to get them

 to take sam
ples and m

ail them
 in

Ù
They look for clues: C

C
R

, source w
ater chem

istry, Lead and C
opper reports that 

show
 a pattern for several years

y
C

om
m

onality? ±
they use the fears of the public to divide and 

conquer


