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R
eview

 the original Lead and C
opper R

ule

y
W

as poorly designed from
 the start

{
C

ritics say it allow
ed utilities to ³gam

e´ the system

{
Told people to flush the tap the night before

{
Told people to take off the aerator

{
D

id not require U
tilities to tell people in a tim

ely fashion that their Lead sam
ple 

w
as high

{
D

id not require sam
pling in schools w

here there are hum
ans m

ore likely to be 
injured due to age and sm

all bodies

y
W

hen Flint hit the new
s, critics used these issues to allege that som

e 
U

tilities w
ere taking advantage of the w

eaknesses of the R
ule



N
ew

 M
ichigan Lead and C

opper R
ule

y
These are som

e of the requirem
ents that w

ent into effect 
last m

onth:
{

U
tilities SH

A
LL replace 5%

 of all of the Lead service lines each year  
at U

tility expense 

Ù
A

nd SH
A

LL continue 18 inches into the hom
e

{
N

ew
 90%

-tile A
L is 12 ug/L in 2025

{
N

o m
ore reduced m

onitoring if Lead 90
th

is over 5 ug/L 

{
Tw

o sam
ples required for Tier 1 sites:

Ù
1

stdraw
, then the fifth Liter

{
You SH

A
LL not pre-flush and you SH

A
LL not take off the aerator



Tw
o new

 books about Flint C
risis 



B
orrow

in
g excerp

ts from
 th

e n
ew

 
b

ook b
y D

r. M
on

a H
an

n
a-A

ttish
a

If you haven't read 

this book yet, you 

m
ight consider 

doing so

You m
ight assum

e 

that m
any of your 

custom
ers w

ill

It speaks about 

drinking w
ater 

system
s and the 

culture of cover-up



This book is also a 
good read, filled 

w
ith technical 

inform
ation about 

the crisis

This book m
akes a 

good case by sifting 

through the politics 
and governm

ental 

failures that is 
causing so m

uch of 

the problem
B

orrow
ing excerpts from

 the new
 book by A

nna 
C

lark, a journalist for N
Y Tim

es and W
A

PO



W
hat Flint is* …

…

y
Flint is a story of a m

an-m
ade environm

ental and public 

health disaster –
probably the m

ost significant of our tim
e

y
It is a story of governm

ent failure –
of the poisoning of 

citizens by the very people w
ho w

ere supposed to take care of 

them

{
..and then lying about it

y
It is the story of w

hat happened w
hen these people cared m

ore 

about m
oney and pow

er than about public safety

* ³W
hat The E

yes D
on¶t See´ –

H
anna-A

ttisha, M
ona; R

andom
 H

ouse Publishers, 2018 



W
hat Flint is* …

…

y
A

 crisis brought on by a C
ity poisoned by it¶s ow

n 

drinking w
ater

y
It is a story brought on –

not by natural disaster, or 

sim
ple negligence, or because of som

e cost-cutting 

private com
pany blinded by profit …

y
Instead, it w

as brought on by the disastrous choice to 

break a crucial environm
ental law

, and then by trying to 

hide it for 18 m
onths

* ³The Poisoned C
ity´ -

C
lark, A

nna;  H
enry H

olt &
 C

o., 2018 



W
hat Flint is* …

…

y
A

 crisis w
hich has future issues yet to unfold …

y
³It w

ill be years before w
e can fully assess the effect 

of Lead exposure on a w
hole generation of children´

y
³W

e m
ust w

ait for them
 to grow

 up and see…
.´

* ³The Poisoned C
ity´,  C

lark, A
nna; H

enry H
olt &

 C
o., 2018 



W
hat Flint is* …

…

y
A

 story of racism
, inequality, greed, anti-intellectualism

, and laissez-

faire neoliberal capitalism

{
³These are pow

erful forces that m
ost of us don¶t notice, and don¶t w

ant 
to´

{
For exam

ple: is the governor of O
hio a neo-capitalist?

Ù
C

onsider his track record of creating public-private partnerships

Ù
In M

ichigan, the G
overnor has done sim

ilar things –
and –

has dow
nsized the 

regulatory body (D
E

Q
)

Ù
M

ichigan has the largest num
ber of com

m
unity w

ater system
s to regulate

Ù
The C

onservative G
overnm

ent often cries ³States R
ights´ –

but then 
dow

nsizes the regulatory body that w
as supposed to oversee Flint W

ater and 
protect the citizens

* ³W
hat The E

yes D
on¶t See´ –

H
anna-A

ttisha, M
ona; R

andom
 H

ouse Publishers, 2018 



W
hat Flint A

LSO
is* …

…

y
Flint is a story of a people w

ho cam
e together to fight 

back against governm
ental inequities and indifference

y
Flint is a story of the resilience of a com

m
unity

y
Flint is a story of the huge im

portance that drinking 

w
ater plays in the overall health of a com

m
unity

{
It tells drinking w

ater professionals that they are in the disease-

prevention business

* ³W
hat The E

yes D
on¶t See´ –

H
anna-A

ttisha, M
ona; R

andom
 H

ouse Publishers, 2018 



W
hy do w

e neglect our w
ater infrastructure* …

…

y
³W

hether a city is w
ell-to-do, struggling, or som

ew
here 

in betw
een, there are a thousand reasons for local 

officials to delay m
aintaining or replacing old pipes´

y
For reasons such as this and others, w

e¶ve let our w
ater 

infrastructure decay for decades
{

Flint¶s m
ains w

ere sized for a population of 200,000

{
C

urrent population is abut 93,000

y
The average age of a Flint w

ater m
ain w

as 80 years, and 

the w
ater rates w

ere the highest around
* ³The Poisoned C

ity´,  C
lark, A

nna; H
enry H

olt &
 C

o., 2018 



B
R

IE
F

 T
IM

E
L

IN
E

 O
F

 E
V

E
N

T
S

W
hat happened to cause these 

problem
s in Flint?



C
ausative events

y
In A

pril of 2014, the C
ity of Flint stopped buying finished 

w
ater from

 the D
etroit w

ater system
{

The D
etroit w

ater source is Lake H
uron

{
Flint had been using this w

ater since the 1960¶s

{
It w

as treated w
ith orthophosphates since the 1990¶s

y
Flint starts up its w

ater plant and delivers the w
ater into the 

distribution system
{

Flint W
TP used the Flint R

iver as its source

{
Flint R

iver is high in chlorides –
and they used Ferric C

hloride at W
TP

{
Flint did not treat w

ith orthophosphate



C
onsequences

y
The treated Flint R

iver w
ater begins to dissolve the insides of 

the distribution pipes and residents¶ hom
e plum

bing

y
Lead levels in sam

ples from
 hom

es skyrocket

{
C

hildren¶s blood Lead levels double in m
any cases

y
Taste and odor com

plaints are com
ing from

 all over the 

system

{
Yellow

 to brow
n colored w

ater found in thousands of hom
es

y
Tests for coliform

s show
 m

any positive results

y
A

n outbreak of Legionnaire's D
isease kills at least 12 people



Long path to recovery

y
A

fter 18 m
onths of denial, the Flint system

 stops treating 
river w

ater and re-connects to the D
etroit system

y
U

SE
PA

 brings an em
ergency order forcing Flint to add 

additional phosphates to supplem
ent that w

hich is in 

D
etroit w

ater
{

Flint is ordered to replace all Lead service lines

{
Flint is given 14 other requirem

ents to follow
 

{
The order is still in place

{
Progress is slow

 but is show
ing m

easurable m
ilestones
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Is the w
ater in Flint safe to drink?



Is the problem
 fixed yet?

y
The process of putting overly-corrosive w

ater (w
ithout 

orthophosphate and w
ith high chlorides) into the Flint 

distribution system
 ended in 2015

{
Flint no longer treats its ow

n raw
 source w

ater at the plant

y
B

ut the dam
age that w

as done persists and it w
ill take 

m
ore tim

e to thoroughly overcom
e

{
The process of w

ho w
as to blam

e and w
ho should pay for it is still 

being debated



D
oes LC

R
 C

om
pliance assure safety?

y
The 90%

 -tile calculation for the latest rounds of sam
pling w

as 7 
then 6 and again 6 ug/L …

.

…
. B

ut …
.

y
There are still thousands of hom

es w
ith Lead service lines that need 

to be replaced –
m

any of w
hich still show

 high Lead levels …
{

The State of M
ichigan stopped providing free bottled w

ater to Flint residents 
once it w

as show
n that the 90%

-tile Lead level w
as below

 the 15 ǋg/L A
L
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 C
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M
ay 16

th, 2018 letter to U
SE

PA

y
The C

ity of Flint D
irector of Public W

orks states in his letter to 
U

SE
PA

 concerning Lead service line rem
oval:

{
Flint is relying on hydro-excavation to update its service line inventory

Ù
(they¶ve now

 halted that procedure –
political call m

any believe)

{
Flint has 30,000 m

etered accounts –
w

ith poor records

{
28,400 of w

hich are residential

{
8,843 hom

es have undergone hydro-excavation

{
6,256 Lead or galvanized steel lines have been identified and replaced

{
That calculates to a 30%

 of lines not needing to be replaced

{
B

ased on that, there are approxim
ately 14,000 lines left to be replaced



Safe to drink Flint w
ater?

y
It depends on w

here you live and w
hat shape your 

plum
bing system

 is in

y
For som

e –
it w

ill be a long tim
e yet before they can 

drink the w
ater com

ing from
 their hom

e faucets



The inevitability of the Flint crisis

y
From

 a political perspective, its easy to see how
 the 

Flint w
ater crisis w

as brought on by corrupt 

leadership

y
H

istorical hubris of professional politicians from
 

both parties have created this m
ess

{
The divisiveness w

e see on the N
ational scale can be seen in 

M
ichigan by looking back m

any years and studying events



M
ichigan¶s E

m
ergency M

anager Law
 –

a political tool 

y
This law

 –
passed in 1990 –

allow
s State governm

ent to usurp control of cities that 
are in danger of fiscal disaster
{

B
y 2013, over half of M

ichigan A
frican-A

m
ericans are living under an em

ergency m
anager, and so 

do not have representation of their elected official

y
In 2011, the G

overnor of M
ichigan beefed up the law

, only to see it voted dow
n by 

referendum
 by the citizens of M

ichigan 
{

B
u

t th
e G

overn
or, ign

orin
g th

e citizen
ry, p

u
sh

ed
 it th

rou
gh

 again
 by execu

tive ord
er

y
In 2011, the State of M

ichigan took aw
ay the dem

ocracy of Flint by installing an 
em

ergency m
anager

{
A

n autocracy* w
as created –

an em
ergency m

anager w
ith com

plete control 

{
The people of Flint lost the pow

er to m
ake their ow

n decisions regarding local governm
ent

y
In 2014, the em

ergency m
anager, against the objections of Flint city council, 

decided to change w
ater sources 

{
The people of Flint begin to notice that their drinking w

ater is nearly unusable

* G
overnm

ent by one person w
ith com

plete control



R
ecent changes to E

m
ergency M

anager Law

y
A

feature
that

w
as

added
to

the
current

law
is

that
local

governm
ents

are
now

given
four

choices
of

how
they

w
ant

to
proceed

once
the

governor
has

declared
them

an
³em

ergency´
situation

y
The com

m
unities can choose betw

een:
1.

a consent agreem
ent, w

hich keeps local officials in charge but w
ith 

constraints, 

2.
neutral evaluation w

hich is like a pre-bankruptcy process,

3.
filing for bankruptcy directly, 

4.
or having an em

ergency m
anager appointed



Flint C
risis in Perspective

y
A

s of July 2018, Flint M
ichigan is m

ore 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
Politics is causing problem

s



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:  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



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
es w

ith Lead service lines; show
 proof that operators are 

capable of treating w
ater; add orthophosphates so that w

ater has about 3.5 m
g/L; 

add chlorine so that w
ater has a specified am

ount; engage a panel of nationally 

recognized 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
, b

u
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



E
xam

ple of a R
ecent R

esponse from
 D

E
Q

 to U
SE

PA
 

From
: 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
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´



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
D

o you think these three people deliberately altered the 
results of the report in order to keep the Lead issues from

 the 
public?



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 sam

ples can be >
15 ǋg/L, but not 8



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 –

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

about
2.7

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
.Sci.T

ech
n

ol.
L

ett.20
17,D

O
I:10

.10
21/acs.estlett.7b0

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



W
hat issues still need to be settled?

y
The State of M

ichigan, trying to separate them
selves 

from
 the C

ity,  has w
ritten an A

dm
inistrative C

onsent 

O
rder (A

C
O

) that they w
ant Flint to agree w

ith in w
riting

{
It uses the findings of a 2017 sanitary survey in w

hich the C
ity w

as 

found to be deficient in several areas of their operation 

y
M

ayor of Flint does not w
ant to sign it

y
The political ³us vs. them

´ is in play here



The A
C

O

y
C

ontains dates for the com
pletion of actions to bring 

the C
ity¶s w

ater system
 into com

pliance w
ith the 

M
ichigan SD

W
A

{
³This docum

ent results from
 allegations by the D

epartm
ent of 

E
nvironm

ental Q
uality (D

E
Q

) D
rinking w

ater and M
unicipal 

A
ssistance D

ivision´

{
³The A

C
O

 stipulates that   …
.. (from

 here it goes on to quote 

parts of the M
ichigan SD

W
A

)



Findings of the A
C

O

y
O

n 8/7/2017, D
E

Q
 perform

ed a sanitary survey of 

the Flint w
ater system

y
O

n 8/11/2017, the D
E

Q
 issued a Significant 

D
eficiency V

iolation N
otice (SD

V
N

)

{
It lists significant and m

inor deficiencies, and m
akes 

recom
m

endations applicable to the system

{
It says that the C

ity of Flint m
ust com

plete the 14 deficiencies



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 size 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



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


