


Snyder, Rick (GOV)

|

From:
Sent:
To:

Cc:
Subject:

Attachments:

Importance:

Gadola, Michael (GOV)

Friday, January 03, 2014 2:21 PM

Snyder, Rick (GOV); Muchmore, Dennis {GOV); Roberts, John (GOV); Wurfel, Sara {GOV)
Scott, Allison (GOV)

FW: 13-1476 John Welch, et al v. Michael Brown, et al "sighed opinion filed" (2:12-
cv-13808)

201401030930.pdf; Welch Amicus Brief.pdf

High



























































































Snyder, Rick (GOV)

From:
Sent:
To:
Cc:

Subject:
Attachments:

Governar,

Ellison, Melanie (GOV)

Friday, September 12, 2014 9:40 AM

Shyder, Rick (GOV)

Scott, Allison (GOV); Muchmore, Dennis (GOV); Clement, Elizabeth {GOV); Emmitt, Beth
(GOV); Utley, Corey (GOV); Ellison, Melanie (GOV)

Fwd: Flint updates

Gov Briefing - Flint.docx; ATTO000L.htm

Attached is additional information from MEDC re: Flint,

Please let us know if you have any questions.

Thanks,
Melanie

Sent from my iPad

Begin forwarded message:

From: Melissa Dansereau <dansereaum®@michigan.crg>
Date: September 12, 2014 at 9:18:41 AM EDT
To: "“Ellison, Melanie (GOV) (EllisonM2 @michigan.gov)" <EllisonM2 @michigan.gov>

Subject: Flint updates

Hi Melanie. Here are some Flint updates.

Melissa M. Dansereau

Business Analyst, Business Development - Sales Operations
Michigan Economic Development Corporation
300 N. Washingten Square | Lansing, M] 48913

517.489.9018

melissa@michigan.org

This message contains information which may be confidential and privileged. Unless you are the
intended recipient (or authorized to receive this message for the intended recipient), you may not use,
copy, disseminate or disclose to anyone the message or any infarmation contained in the message. If
you have received the message in error, please advise the sender by reply e-mail, and delete the
message. Thank you very much.




Flint City update

EXECUTIVE SUMMARY
Staff Lead: Khalfani Stephens, Business Development Manager, 517-410-9377,
stephensk@michigan.org

BACKGROUND
The City of Flint is on a slow but steady road to recovery. Governance has improved as they work to

creale a transition plan to move from Emergency Manager to local oversight. The work on the regional
water system is proceeding well.

Business development is handled primarily by the Flint & Genesee Chamber of Commerce. The MEDC
collaborates very closely with the Chamber, as they are the lead Collaborative Development Council
{CDC) representative for MEDC Region 6. Region 6 also has the I-69 Corridor Next Michigan
Development Corporation initiative. This initiative is led by the Flint & Genesee Chamber of Commerce.
MEDC is currently working on the following projects in the Flint region:











































































































































































































































Scott, Allison {GOV)

From:

Sent:

To;

Subject:
Attachments:

Importance:

From: Wyant, Dan {DEQ)

Snyder, Rick (GOV)

Monday, January 18, 2016 11.26 AM

Scott, Allison (GOV)

Fw: 2015-10-09 Flint Drinking Water Action Plan Update - FOLA EXEMPT AND
ATTORNEY-CLIENT PRIVILEGED

2015-10-09 Action Steps Week of October 12-16.pdf

High

Sent: Friday, October 09, 2015 4:57 PM

To: Scott, Allison {GOV) <scottal2@michigan.gov>; Muchmore, Dennis (GOV) <muchmored @michigan.gov>; Agen,
Jarrod (GOV) <Agenl@michigan.gov>; Dickinson, Sarah (GOV) <DickinsonS@michigan.gov>; Emmitt, Beth (GOV)
<emmittb@michigan.gov>; Snyder, Rick (Gov) [ EGczNIENENININIIIE

Cc: Wyant, Dan (DEQ} <WyantD@michigan.gov>

Subject: 2015-10-09 Flint Drinking Water Action Plan Update - FOIA EXEMPT AND ATTORNEY-CLIENT PRIVILEGED

Importance: High

Dear Governor,

Attached is our update for today, October 9, 2015.

We have included more information to the 26 Action Steps that we sent to you yesterday.

If you have any questions, please let me know. Thank you.

Dan Wyant
Director
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Snzder, Rick (GOV)

From:

Sent:

To:

Cc:

Subject:
Attachments:

Muchimore, Dennis {GOV)

Tuesday, November 17, 2015 5:25 PM

Snyder, Rick (GOV)

Scott, Allison (GOV)

FW: Privileged Attorney-Client Communication - Outline of Flint Drinking Water Issues
DEQ's Outline of Flint Drinking Water Issues for Flint Water Task Force - Attorney Client
Privilege Work Product -11-16-2015.pdf

| thought you should see this. It's pretty interesting, Whether anyone accepts it as gospel is problematic, but it's good

on background.

From: Anderson, Madhu (DEQ)

Sent: Tuesday, November 17, 2015 11:20 AM

To: Ken Sikkema (ksikkema@pscinc.com) <ksikkema@pscinc.com>

Cc: Agen, Jarrod (GOV) <Ageni@michigan.gov>; Baird, Richard (GOV} <bairdr@michigan.gov>; Muchmore, Dennis (GOV)
<muchmored @michigan.gov>; Weber, Travis (GOV) <WeberT7 @michigan.gov>; Hollins, Harvey (GOV)
<hollinsh@michigan.gov>; Murray, David {GOV) <MurrayD1@michigan.gov>; Wurfel, Sara (GOV)
<Wurfels@michigan.gov>; Lyon, Nick (DHHS) <LyonN2@michigan.gov>

Subject: Privileged Attorney-Client Communication - Outline of Flint Drinking Water Issues

Ken — Attached is the outline of the Flint Drinking Water issue (in a question and answer format) we have prepared for you to share
with your colleagues on the Governor’s Flint Water Task Force. Please let me know if we can provide any other material in preparation

for the meseting tomorrow.

Madhu R. Anderscn

Deputy Director, Economic and Strategic Initiatives

& 517284 6702|517 290 9653
P4 andersonm30@michigan.gov

DE.
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City of Flint Drinking Water
Outline prepared by the
Michigan Department of Environmental Quality for the
Fiint Water Task Force

INTRODUCTION

This document is intended to provide an overview of Michigan’s implementation of
the Safe Drinking Water Act, 1976 PA 399, as amended {Act 399), with respect to
events in the city of Flint (City), Michigan.

BACKGROUND

. How has Flint historically obtained its drinking water?

The water system in the City was organized and built under private ownership in
1883 as the Flint Water Works Company to pump raw water from the Flint River to
their consumers. In 1903, the system was converted to a municipally-owned
corporation which supplied drinking water to the City. In 1967, the City became a
customer of the Detroit Water and Sewerage Department (DWSD) system.

After the switch to DWSD, the City operated its water treatment plant as a standby
plant for purposes of reliability in the event of an emergency, such as an interruption
in service of the single pipeline from DWSD, |In the last ten years, the water
treatment plant was used as an emergency backup during two weeks in 2009;

June 18 through June 20 and September 10 through September 13.

As a backup emergency water freatment plant, the City was required to operate the
water treatment plant quarterly to demonstrate the capability to preduce drinking
water in accordance with Act 399 and to keep mechanical equipment (such as
valves, rubber seals, etc.) in good working order, Each quarter, the water treatment
plant was test run and samples were taken of both raw water and finished water
(post-filters). Since the water treatment plant was upgraded in the early 2000s,
monitoring showed that the water treatment plant was performing as designed.

Contractual obligations with DWSD did not allow treated water to be put into the
City's distribution system during these test runs. Treated water was discharged to
the Flint River in accordance with a National Pollutant Discharge Elimination System
(NPDES) Permit. The test runs were for demonstration purposes, to keep the water
treatment plant operational, and staff familiar with operation in the event it was
needed in an emergency.

. What State and Federal laws or rules exist to ensure safe drinking water is

provided to City residents?

The federal Safe Drinking Water Act (federal SDWA) is the primary law that ensures
the quality of Americans' drinking water. Under the federal SDWA, the United States
Environmental Protection Agency (USEPA) sets standards for drinking water quality
and oversees the states, localities, and water suppliers who impiement those
standards.
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The federal SDWA was originally passed by Congress in 1974 to protect public
health by regulating the nation's public drinking water supply. The law was amended
in 1986 and 1996 and requires many actions to protect drinking water and its
sources: rivers, lakes, reservoirs, springs, and ground water wells. (The federal
SDWA does not regulate private wells which serve fewer than 25 individuals.)

Originally, the federal SDWA focused primarily on treatment as the means of
providing safe drinking water at the tap. The 1996 amendments greatly enhanced
the existing law by recognizing source water protection, operator training, funding for
water system improvements, and public information as important components of safe
drinking water. This approach ensures the quality of drinking water by protecting it
from source to tap.

The most direct oversight of water systems is conducted by state drinking water
programs. States can apply to the USEPA for “primacy,” - the authority to implement
the federal SDWA within their jurisdictions - if they will adopt standards at least as
stringent as the USEPA’s and enforce those standards. Michigan adopted the Safe
Drinking Water Act in 1976 through Act 399 and has maintained primacy for the
program since that time.

3. What is the USEPA’s role as a regulatory agency in implementing the SDWA?

Federal and state governments share responsibility for administering drinking water
programs. Under the federal SDWA, the USEPA is given the responsibility for
developing national standards and regulations that apply to the nation’s public
drinking water systems and enforcing those standards, by working with states.

Michigan’s drinking water program is evaluated annually by the USEPA for
compliance with the federal SDWA. Based upon these evaluations, the USEPA
continues to find Michigan’s drinking water program to be compliant with the federal
SDBWA.

4. What is the Michigan Department of Environmental Quality’s (DEQ) role as a
regulatory agency in implementing the SDWA?

The federal SDWA permits states to accept oversight of the drinking water program
under an agreement with the USEPA giving states primary enforcement
responsibilities {or primacy). In addition to this delegation of federal authority to the
states, states also have the power to create additional regulations and programs
governing drinking water suppliers through their own legislative and regulatory
processes. Michigan has had regulatory authority of public water supplies since
1913 (Waterworks and Sewerage Systems, 1913 PA 98).

The DEQ has been granted primary enforcement authorify in Michigan for the federal
SDWA under the authority of Act 399. As such, the DEQ, Office of Drinking Water
and Municipal Assistance, has regulatory oversight for all public water supplies,
including approximately 1,400 community water supplies and 10,000 noncommunity
water supplies. A community water supply provides year-round service to 15 or
more living units (homes, apartments, dorm rooms, etc.) or 25 or more residents. A
noncommunity water supply has 15 or more service connections or serves 25 or
more individuals on an average daily basis for not less than 860 days per year.
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The DEQ engages in a variety of activities to help water systems remain in, or return
o, compliance. These activities include: conducting surveillance visits (inspections)
at water systems and reviewing facilities, equipment, and operations; requiring the
submission of plans and specifications for waterworks system improvements and
issuing construction permits; providing for the training, examination, certification and
regulation of persons operating water supplies; helping systems incorporate
preventive measures; and since 1996, providing financial assistance for system
improvements.

6. What is the City’s role in implementing the federal SDWA and Act 3997

State and federal programs develop regulations and perform oversight and
compliance activities, but do not treat or deliver water to customers. At the local
level, public and private water utilities collect, treat, and deliver drinking water to
consumers in compliance with state and federal regulations.

The federal SDWA and Act 399 set up multiple barriers against contamination.
These barriers include: source water protection, multiple treatment components,
distribution system integrity, proper operations oversight, and public information. As
the owner of a public water system, the City is responsible for knowing and following
all requirements under Act 399, such as ensuring proper design, construction,
operations and maintenance, so that contaminants in tap water do not exceed the
standards established by law. The City treats the water, and must test its water
routinely for specified contaminants and report the results to the DEQ. If a water
system is not meeting these standards, it is the water supplier’s responsibility to
notify its customers.

The federal SDWA and Act 399 recegnize that customers have the right to know
what is in their drinking water and where it comes from. The City, like all water
suppliers, must notify consumers when there is a problem with water quality.

The City submits samples of its water for laboratory testing (monitering) to verify the
water it provides to residents meets all federal and state standards. How often and
where samples are taken varies from system fo system and from contaminant to
contaminant. The DEQ provides an annual monitoring schedule to the City setting
forth these requirements.

In addition, the City is required to employ properly ceriified water operators that are
trained and experienced to operate the treatment and distribution systems
associated with the City's water system.

6. What approvais were needed from the DEQ in order for the City to begin using
its water treatment plant full time?

The City had long age been issued construction permits for raw water pumps to
withdraw water from the Flint River and the City was grandfathered under the water
withdrawal program (Part 327, Great Lakes Preservation, of the Natural Resources
and Environmental Protection Act, 1994 PA 451, as amended), as were all existing
community public water systems at that time. There were no additional DEQ
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permissions or authorizations required under Act 399 because the City already had
approval to use the water treatment plant.

Under Act 399, there are no licenses or permits required to operate public water
systems. The City did apply for and obtained two construction permits prior to the
water treatment plant changing from an emergency backup plant to full-time
operation. These permits were for new chemical feed equipment, changes to the
electrical service, etc.

THE FLINT RIVER - IS IT A SAFE SOURCE OF DRINKING WATER?

Seventy-five percent of Michigan’'s population served by a public water supply
receive their drinking water from surface water sources, the majority of which is
withdrawn from the Great Lakes. However, several public water supplies in Michigan
utilize water from inland rivers. All surface water sources require significant
treatment in order to be safe for consumption.

While all surface water sources must receive a high level of treatment, inland river
sources present a greater challenge than water withdrawn from one of the Great
Lakes because of rapidly changing water quality conditions. Under most
circumstances, rivers are prone to greater fluctuations in temperature, have higher
amounts of organic material, greater turbidity (suspended solids), and are more
vulnerable to microbiological and viral contamination than Lakes Huron, Erie,
Michigan or Superior. While the water chemistry in the Flint River differs from that in
Lake Huron, it can still be treated in accordance with the federal SDWA and Act 399.
The waterworks industry has the technology fo freat wide ranging source waters to
provide potable and palatable drinking water, including direct reuse of treated
wastewater. Regardless of source water quality, all public water systems must
comply with the same drinking water standards in the finished water.

It is not the source water that reacts with the homeowners plumbing in the
distribution system, but rather the finished water quality that is important. Treated
water leaving the City’s water treatment plant does not contain lead. In addition, the
treatment process employed by the City includes lime softening to reduce the
hardness in the river water. The City includes lime softening and pH adjustment
primarily to improve aesthetic water quality associated with hardness. Lime
softening is not a process that water supply professionals would expect to increase
corrosivity of water. The City, however, does practice recarbonation to readjust pH
at the end of the softening process.

pH levels of finished water leaving the City’s water treatment plant averaged 7.7.
Expanded water monitoring conducted quarterly at 25 sample sites located
throughout the distribution system showed the following:

July — September 2014 averagepH=7.71 range: 7.56 —7.86
October — December 2014 average pH=7.88 range: 7.62-8.10
January - March 2015 average pH=7.81 range: 7.60-7.99
April - June 2015 average pH=7.63 range: 7.48-7.80
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The data below was obtained at ten of the sampling locations throughout the City's
distribution system, while they were still purchasing water from DWSD before the
City switched to the Flint River as a source:

January — March 2014 (DWSD) average pH=7.47 range: 7.40-7.54
April 2014 (DWSD) average pH=7.49 range: 7.42~-7.59

Note that the pH of the treated water produced while the City was using the Flint
River did not differ significantly from pH values seen in the distribution system during
the time the City purchased water from DWSD. Thus, pH monitoring provided no
indication of a change in water corrosivity.

E. COLI AND TOTAL COLIFORM BACTERIA VIOLATIONS

. What caused the E. coli and total coliform bacteria viclations experienced by

the City in August and September 20147

A number of factors, primarily related to distribution system operaticn and
maintenance, likely contributed to the Boil Water Advisories in the City during August
and September 2014 triggered by exceedances of bacteria standards in limited
areas of the distribution system. In addition, the coliform detections were confined fo
less than 20 percent of the water system. Had the detections been the result of a
failure in treatment, detections would have been expected throughout the City rather
than in such a limited gecgraphic area.

Instead, the violations seem to have been caused by other factors such as aging
infrastructure. The City’s water distribution system has suffered from a lack of
infrastructure investment and asset management. Most of the City’s over 550 miles
of water mains are now over 75 years old, and constructed of unlined cast iron
piping. This cast iron pipe is subject to tuberculation, which thins and weakens the
pipe walls in some areas and causes a buildup of sediment and debris on the pipe
walls in other areas. Tuberculation can lead to water quality issues as well as
reduced flows and pressures. Tuberculation also encourages the development of
biofilms. Biofilm growth may occur more frequently in areas where little or no
disinfectant is maintained.

The City has alsoc experienced decades of a declining customer base and water use,
with vacant homes, commercial businesses, and industrial property. Declining water
use leads fo excess residence time (water age) within the City’s distribution pipes
and water storage facilities, accelerating tuberculation, biofilm growth, and reductions
of disinfectant concentration in the distribution system. While the City has recently
seen an infusion of funding for blight removal, contractors using fire hydrants to
complete this work have been known to cause hydraulic disturbances that dislodge
and suspend settled debris, which may contribute to the bacterial contamination.
These hydraulic disturbances were also believed to be a source of the aesthetic
water quality complaints both the City and the DEQ were receiving.

The winter of 2013-2014 was also one of the coldest experienced by the water
system. The City, which historically has unaccounted water losses of over

30 percent, saw even greater losses since February 2014 due to an increase in cold
weather-related water main breaks and leaks (City personnel reported 400 water
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main breaks in calendar year 2014, with greater than 50 percent in the winter
quarter). The City has also been lacking a formal maintenance program for its more
than 7,250 valves, which are critical in limiting the areas impacted during water main
repairs. As an example, two valves on the fransmission line used to supply the area
of the 2014 Boil Water Advisories were found 1o be closed during the City's
investigation of possible sources, causing much longer residence times, reduced
disinfectant concentrations, and reduced pressures — all potential avenues for
contamination to enter a distribution system.

The Boil Water Advisories also occurred during the warmest and relatively wet
periods of August and September 2014. Warm weather conditions are not only more
conducive to bacterial growth but also degrade disinfectant concentrations more
quickly. As already explained, longer residence times, biofilms, and tuberculation
contribute to lowered disinfectant concentrations. Warm, wet weather conditions
also allow water contaminated with bacteria to accumulate or pond around piping
that leaks and breaks.

During the summer of 2014, the City was actively repairing the distribution system
{City personnel reported 29 water main breaks in June through August 2014). After
the switch to the Flint River, it was discovered that there were many broken or closed
valves in the distribution system (City personnel reported 120 broken valves and

239 valves in an improper position). As the City began correcting these problems,
they did detect the presence of coliform organisms in the distribution system in
testing conducted as a result of the repairs. This sporadic detection is not an
unusual occurrence. Many communities have experienced similar issues when
significant repairs are made in the system and/or they suffer water main breaks and
localized pressure losses.

2. How were the violations detected? What was the DiEQ’s response?

Federal SDWA regulations regarding monitoring and standards for bacteria in water
distribution systems are incorporated into Act 399. There are a variety of bacteria,
parasites, and viruses which can potentially cause health problems if humans ingest
them in drinking water. Tesling water for each of these potential pathogens woulid be
difficult and expensive. Instead, community water systems are required to test
monthly for total coliform and E. cofi. Total coliform bacteria, while not pathogenic,
often criginate from the same sources as many pathogens. Therefore, the presence
of total coliform in drinking water indicates there may be a pathway for pathogens or
other contaminants to enter the system. The absence of total coliforms in the
distribution system indicates a minimal likelihood that pathogens are present. E. cofi
is itself a pathogen and its detection is considered direct evidence of a health risk.

The Boil Water Advisories which occurred in the City were associated with bacteria
monitoring detections and violations of bacteria standards. These advisories were
issued by the City after consultation with the DEQ.

Upon receiving information indicating total coliform and E. coli bacteria had been

detected, the DEQ advised the City to issue a Boil Water Advisory from August 15
through 20, 2014, for the affected portion of the City. Another Boil Water Advisory
was issued from September 5 through 9, 2014, due to localized detections of total
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coliform bacteria in the same and adjacent portions of the City. The advisories
covered an area of less than 20 percent of the water department’s service area.

Once a Boil Water Advisory has been issued, time is needed to investigate potential
causes and implement corrective measures. The larger the water system, the more
time this may take. Once corrective measures have been taken, samples must be
collected and analyzed to confirm that bacteria are no longer present. Under
approved analytical methods used by the City, samples must be incubated for 24
hours before results can be obtained. In situations where the bacterial contamination
has been confirmed, two consecufive rounds of safe samples collected at least 24
hours apart are normally obtained before canceling a Boil Water Advisory. Adding
each of these steps together, a normal response period to rescind a Boil Water
Advisory under these circumstances would be expected to take 3 to 4 days.

V. TOTAL TRIHALOMETHANES (TTHM) VIOLATIONS

1. What caused the TTHM violations experienced by the City beginning in late
summer 20147

Disinfectants are an essential element of drinking water treatment because of the
barrier they provide against waterborne disease-causing microorganisms. However,
disinfection byproducts form when disinfectants used to treat drinking water react
with naturally occurring organic materials in the water (e.g., decomposing plant
material). The formation of disinfection byproducts continues to occur as water
travels throughout water distribution systems.

A major challenge for water suppliers is how to provide protection from pathogens
while simultaneously minimizing health risks to the population from disinfection
byproducts. Total Trihalomethanes (TTHM - chloroform, bromoform,
bromodichioromethane, and dibromochloromethane) and halogenated acetic acids
(HAAS5 — monochloro-, dichloro-, trichioro-, monobrome-, dibromo-) are widely
occurring classes of disinfection byproducts. The amount of TTHM and HAAS in
drinking water can change depending on the season, water temperature, amount of
chlorine added, the amount of plant material in the water, and a variety of other
factors. All community water systems that chemically disinfect or purchase water
that has been chemically disinfected are required to monitor for disinfection
byproducts.

The Flint River has higher levels of organic material than water in the Great Lakes
and as a result, the water produced by the City developed higher disinfection
byproducts than the water purchased from DWSD. Because the water treatment
plant was previously operating intermittently, it was not possible to predict
disinfection byproduct levels at distribution system compliance points until the City
began relying on its water treatment plant continuously.

As mentioned previously, the City became aware that there were numerous broken
valves and closed valves that should have been open in the distribution sysiem. Al
that time, the City also began a mapping effort to identify “water age” in the
distribution system. The longer the residence time or “water age” the greater the
opportunity for the formation of disinfection byproducts.
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Vi.

2. How were the viclations detected? What was the DEQ’s response?

Disinfection byproducts are monitored at eight sites throughout the distribution
system. A locational running annual average is calculated for each individual site.
Because TTHM and HAAS maximum contaminant levels are calculated based on a
running annual average at specific distribution system locations, the actual violation
of the standard did not occur until the fall of 2014. However, because it was
apparent in the summer of 2014 that the standard would eventually be exceeded; the
DEQ asked the City to proactively implement measures to address the problem
before the viclation required them to do so.

As a result of maintenance efforts undertaken by the City to repair valves and correct
improperly closed valves, the City was able to improve water flow in the distribution
system and thereby reduce residence time or “water age” in the system. Operational
changes made fo reduce the amount of storage in the system also helped reduce
residence time which contributed to a reduction in disinfection byproduct formation.

In addition to operational changes to minimize residence time in the distribution
system, the City added granuiar activated carbon to its filters in July 2015. Levels of
TTHMs and HAASs were reduced and the City returned to compliance on
September 1, 2015.

THE TASTE, ODOR, AND COLOR COMPLAINTS RECEIVED BY FLINT

. What caused the taste, odor, and color complaints received by the City from

residents?

Taste, odor, and color issues are very personalized. While water leaving the water
treatment plant did not have any unusual taste, odor or color; during the stmmer
after the switch to the Flint River, customer complaints increased. Construction in
the distribution system, hydrant flushing, and changes in flow characteristics are all
known causes of disturbances within the distribution system that can cause an
increase in taste, odor, and color complaints. Aesthetics, such as taste, odor, and
color, while a concern, by themselves are not a threat to public health.

. What was the DEQ’s response?

The DEQ consulted with the City regarding these compiaints. The City indicated that
they were offering fo investigate such complaints for anyone that had issues; but City
personnel informed the DEQ that they were not able to recreate these situations in
the field. In addition, as a resuit of the repair work that was underway and the
increased flushing to reduce water age in the system to help control TTHMSs, it was
anticipated that there would be short-term disturbances in the system that would
cause color and odor complaints. All water supplies are advised to provide nolice to
residents prior to undertaking a flushing program because flushing {even routine
flushing) often causes temporary problems as described. Based on information from
City personnel, it appeared that the complaints were related to such operational
activities occurring in the distribution system.
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Vil.

LEAD ISSUES IN THE FLINT DRINKING WATER

. What causes lead in drinking water?

Lead is rarely found in source water. Lead enters tap water through corrosion of
plumbing materials. Homes built before 1986 are more likely to have lead fixtures
and solder. Older homes built prior to World War Il are more likely to contain lead
pipes. The most common problem with newer construction is with brass or chrome-
plated brass faucets and fixtures which can leach significant amounts of lead into the
water, especially hot water. The amount of lead in tap water also depends on the
types and amounts of minerals in the water, how long the water stays in the pipes,
the amount of wear in the pipes, the pH of the water, and its temperature.

. What is the Lead and Copper Rule?

On June 7, 1991, the USEPA published a reguation to control lead and copper in
drinking water. This regulation is known as the Lead and Copper Rule (also referred
to as the LCR). The treatment technigue for the rule requires systems to monitor
drinking water at customer taps. If the 90th percentile for lead exceeds an action
level of 15 parts per billion (ppb) or the 90th percentile for copper exceeds an action
level of 1.3 parts per million {ppm}, the system must undertake a number of
additional actions to control corrosion. If the action level for lead is exceeded, the
water supply must also inform the public about steps they should take to protect their
health and the water supply may have to replace lead service lines under their
control.

. What is the lead action level?

For most contaminants, the USEPA sets an enforceable regulation called a
maximum contaminant level based on the maximum contaminant level goal.
Maximum contaminant levels are set as close to the maximum contaminant level
goals as possible, considering cost, benefits, and the ability of public water systems
to detect and remove contaminants at the water treatment plant using suitable
treatment technologies. Because lead contamination of drinking water often resuits
from corrosion of the plumbing materials belonging to water system customers, the
USEPA established a treatment technigue rather than a maximum contaminant level
for lead. A treatment technique is an enforceable procedure or level of technological
performance which water systems must follow to control a contaminant. Although
the maximum contaminant level goal for lead is zero, based upon the above factors,
the USEPA has established the action level for lead at 15 ppb.

The treatment technique regulation for lead requires water systems that produce
drinking water to control the corrosivity of the water. The regulation also requires
systems to collect customer tap samples from sites served by the system that are
more likely to have plumbing materials containing lead. If the 90th percentile action
level for lead is exceeded, then water systems are required to take additional actions
including:

s Optimizing corrosion control treatment (for water systems serving greater than
50,000 people that have not fully optimized corrosion control).
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e Educating the public about lead in drinking water and actions consumers can
take to reduce their exposure to lead.

+ Replacing the portions of lead service lines (lines that connect distribution
mains to customers} under the water system’s control.

4. Did DWSD have optimized corrosion control treatment?

After the LCR passed in 1991, PWSD and all of its consecutive customer systems
conducted fwo rounds of monitoring for lead and copper. Copper levels were well
below action level limits, but lead levels exceeded the action level of 15 ppb for
DWSD and many of its customer communities. As a resuit, DWSD instalied
corrosion control treatment. DWSD performed a corrosion control study and
concluded that they could reduce the corrosivity of the water by the addition of an
orthophosphate, a corrosion inhibitor.

5. Did the DEQ require the City to have corrosion controf in place when it
switched to the Flint River as its source of drinking water?

No. There are two ways under the LCR to deem a water supply as providing
*optimal corrosion control” — either by sampling and determining through a
calculation that the supply is “optimal” or by installing treatment if it is needed. The
DEQ requested that the City perform two 6-month rounds of monitoring to
demonstrate if the City was practicing optimal corrosion control freatment. According
to state reguiations [R325.106041(2)(b)(iii)], a system can demonstrate optimized
corrasion controls by sampling in two, consecutive 6-month monitoring periods and
comparing the results of this monitoring to the lead level in the source. Optimal
corrosion control under this scenaric would be defined as having the 90th percentile
in each of these monitoring periods lower than the sum of the lead in the source and
the practical quantification limit for lead of 5 ppb. Since the source water has 0 ppb
lead, the City would have been deemed optimal if its 90th percentile of lead was

5 ppb or less in these two consecutive periods. However, once a system has
installed treatment, i would also be considered optimized regardiess of the 90th
percentile level achieved, as long as it does not exceed the action level of 15 ppb.

In this case, the City had been purchasing water from DWSD that was treated for
corrosion control. It was the DWSD water system that was considered as having
optimized corrosion control at that point. Since the City water system had not been
the supplier of water before, the DEQ did not require the City to maintain corrosion
control for which it was not responsible [R325.10604f(2)(b)]. 1t could not "maintain”
operations undertaken elsewhere by a different entity for a different source of water.
The DEQ’s instructions to the City were consistent with past practices afforded to all
other large water systems. At the beginning of the LCR, all large systems were
initially granted the option to demonstrate optimal corrosion control treatment through
full-scale monitoring under the applicable rules. For these reasons, two 6-month
rounds of monitoring, as required by the LCR, were the required means to determine
whether or not optimal corrosion control was being achieved.

6. How does the DEQ calculate the 90th percentile?

To determine the 90th percentile of a list of lead or copper results, the procedure
below is followed:
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Step 1. Place lead or copper resulis in ascending order

Step 2: Assign each sample a number, 1 for lowest value

Step 3: Multiply the total number of samples by 0.9 — this yields the 90th percentile
sample. For example: 20 samples x 0.9 = 18th sample. This is the 90th
percentile level.

Calculating the 90th percentile is easiest when a supply collects 10 samples (or a
multiple of 10). Note that the 80th percentile must be interpolated if the number of
samples is not a muliiple of 10.

7. What was the result of the first round of monitoring conducted by the City?

The first 6-month round of lead and copper monitering conducted by the City ended
on December 31, 2014. One hundred samples were submitted and the 90th
percentile lead level was calculated to be 6 ppb. The next step required by the DEQ
was for the City to collect a second round of monitoring.

8. What was the result of the second round of monitoring conducted by the City?

The second 6-month round of lead and copper monitoring conducted by the City
ended on June 30, 2015. Sixty-nine samples that complied with the site selection
criteria were submitted and the 90th percentile lead level was calculated to be

11 ppb. The conclusion from these results was that the City, while in compliance
with the action ievel, exceeded the level required to be deemed as having optimized
corrosion control.

9. Why was the City required to collect 100 compliance samples for lead and
copper in the first 6-month monitoring period of July through December of
2014 and then only 60 compliance samples in the second 6-month period of
January through June of 20157

The number of compliance samples required for lead and copper is based upon the
poptlation served by the water system as identified in the table below, taken from
Rule 325.10710a of Act 399.

Supply Siza Number of Sites Number of Sites
{(Number of Pecple Served) {Standard Monitoring) (Reduced Monitoring)
Mare than 100,000 100 50

10,001 to 100,000 &0 o

3,301 to 10,000 40 20

501 to 3,300 20 10

101 to 500 10 5

Fewer than 101 5 5

The number of samples the City was required to collect in the first round of
monitoring after they began relying on the Flint River was based on the 2010 census,
which listed the City's population as more than 100,000 residents. In March of 2015,
the City provided updated information that indicated the City’s population had
decreased to less than 100,000. Therefore, they were only required to collect 60
samples. There is no rule prohibiting the collection of additional compliance samples
— only establishing a minimum number necessary.
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10. What actions did the DEQ order the City to undertake after the second round of
monitoring?

While the City’s LCR compliance monitoring continued to meet action level
requirements, the City exceeded the level required to be deemed as having
optimized corrosion control. Following receipt of the City’s compliance monitoring
results, the DEQ sent a letter on August 17, 2015, requiting the City to install
corrosion control treatment.

Under the LCR, the City has 6 months to let the DEQ know whether it intends to
conduct a study, then 18 months to perform the study and make its recommendation,
and 24 months to complete installation of the selected corrosion conirol. The DEQ
requested the City accelerate this schedule. The City submitted plans and
specifications 1o install corrosion control treatment and a construction permit was
issued by the DEQ on October 28, 2015. The City is in the process of installing the
necessary equipment and procuring the appropriate chemicals. Treatment is
expected o be on-line by the end of November 2015. As of October 16, 2015, the
City resumed purchasing water from DWSD that is already optimized and provides a
corrosion inhibitor. The additional freatment by the City will further enhance the
amount of inhibitor in the system.

11. What had Michigan Department of Health and Human Services (DHHS) advised
the DEQ regarding blood lead levels prior to the DEQ ordering the City to
implement optimized corrosion control?

In an e-mail dated July 28, 2015, regarding blood lead festing, the
Michigan DHHS indicated that they:

“...compared lead testing rates and lead testing results to the
same time frame for the previous 3 years, to see if there were
any patterns that suggested that there were increased rates of
lead poisoning after the water supply was switched. Per the
attached charts —

. Lead testing rates remained about the same from
year-to-year...

City of Flint, Children less than 16 years of age
with First-Time Elevated Blood Lead Levels
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12.

. There was a spike in elevated blood lead tests from July-
September 2014...

City of Flint, Children less than 16 years of age
Tested for Lead Poisoning
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. However, that pattern was not terribly different from what we
saw in the previous three years; especially in 2011-2012 (we are
working with our Epidemioclogist to statistically verify any
significant differences).

» We commonly see a ‘seasonal effect’ with lead, related to
people opening and closing windows more often in the summer,
which disturbs old deteriorating paint on the windows, sills and
sashes. Window fans frequently blow and spread the lead dust
from the deteriorating paint {o other parts of the room/house. We
suspected that the summer data spike may be related to this
effect.

. If the home water supply lines and/or river water were
contributing to elevated blood lead tests, we expected that the
increased rates would extend beyond the summer, but they drop
quite a bit from September to October, stayed low over the
winter, and are just starting to tail up again in the spring of 2015.7

This e-mail from DHHS in concert with the completion of two 6-month rounds of lead
compliance sampling data indicating that the City had not exceeded an action level
for lead provided the basis for the DEQ to maintain that the water in the City
continued to be in compliance with the federal SDWA and Act 399.

When did the DEQ first become aware of allegations of elevated blood levels
being detected in certain children?

The DEQ was notified on August 23, 2015, by a professor from Virginia Tech that
“over the next few months we will be studying Flint water quality issues...” Resulis
indicating elevated lead levels in homes were reported as part of this study in late
August. In September 2015, information was reported in news arficles that
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VIiL

pediatricians in the City had data suggesting an increase in children’s blood lead
levels in two zip codes in the Flint area.

Prior to these dates, the City had already completed the required two 6-month
rounds of monitoring and the DEQ had made a determination that the City must
install corrosion control treatment as documented in correspondence dated
August 17, 2015.

QUESTIONS RAISED REGARDING THE DEQ’'S ACTIONS

. What was the DEQ’s response to the USEPA’s inquiry in February 2015

regarding the optimized corrosion confrol treatment being implemented by the
City under the LCR?

The DEQ indicated that the City was complying with the LCR, the lead 90th
percentile level was below the action level of 15 ppb, and the City was already
conducting the second round of monitoring which would provide for a determination
of whether additional treatment needed to be installed. It should be noted that once
treatment is designated as optimal, there is no requirement in the LCR that lead
resulis be lower than they were before treatment was installed. The 920th percentile
only needs to be lower than the action level in the LCR.

Bid the DEQ attempt to mislead the USEPA in a February 27, 2015, e-mail
responding to the USEPA’s inquiry regarding Optimal Corrosion Control
Treatment?

No. There was no attempt by the DEQ to mislead the USEPA. There is an e-mail
from Steve Busch, Jackson and Lansing District Supervisor, Office of Drinking
Water and Municipal Assistance, indicating that the City was practicing a corrosion
control program. What was meant was that the City was perferming the required
monitoring to determine whether or not they were practicing optimized corrosion
control. The DEQ subsequently clarified its position in follow-up e-mails and
telephone conversations with the USEPA.

When General Motors announced its intent to terminate water service from the
City and purchase water from Genesee County, should this have been a sign
that there were concerns with the quality of the water after the switch to the
Flint River?

No. General Motors made a decision regarding the quality of water for its
manufacturing processes. At the time, the company indicated that the chloride levels
were above limits acceptable as part of the manufacturing facility's limit for
production purposes. The level of chiorides in the water freated by the City was not
a human health or aesthetic concern.

Chloride does have a secondary maximum contaminant level established by the
USEPA, not for health-reiated concerns but rather for taste and aesthetic concemns.
Concentrations greater than the secondary maximum contaminant level of

250 milligrams per liter (mg/l} become objectionable due to taste. According to the
City’s records, the chloride concentration in the Flint River water is generally about
45 mg/l and the treated water chloride concentration leaving the water treatment
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plant ranges between 55 and 65 mg/l. It should be noted that the City uses ferric
chioride as its primary coagulant, although this does not add a significant amount of
chloride to the finished water.

4. Has the USEPA subsequently admitted that the LCR is subject to differing
interpretations such as that presented by the DEQ?

Yes. On November 3, 2015, the USEPA issued a memorandum regarding the “Lead
and Copper Rule Requirements for Optimal Corrosion Control Treatment for Large
Drinking Water Systems”. This memorandum addresses concerns raised about the
application of the LCR, specifically the requirements pertaining to maintenance of
optimal corrosion control treatment, in situations in which a large water system
ceases to purchase treated water and switches to a new drinking water source. The
USEPA states that this type of situation rarely arises, that the language of the LCR
does not specifically discuss such circumstances, and that there are differing
possible interpretations of the LCR with respect to how the rule’s optimal corrosion
control treatment procedures apply to this situation. The memorandum is intended to
clarify, on a prospective basis, steps agencies should fake or apply in the future.
USEPA’s new guidance provides acknowledgement that the LCR is subject to
differing interpretations. The DEQ’s interpretation and application of the LCR in this
situation was in compliance with the federal SDWA and Act 399,

6. Did the DEQ reject any of the samples submitted by the City?

Yes, samples at two locations were excluded from the compliance calculation in
conformance with rules issued by the USEPA.

According to the LCR, compliance samples must be a first draw, 1-liter sample
collected from a cold water, kitchen or bathroom tap after the tap has stood unused
for not less than 6 hours. Federal and state rules require community pubiic water
systems to identify a pool of targeted high-risk sampling sites, called Tier 1 sampling
sites. For a municipality such as the City, the Tier 1 sampling pool must consist of
single family structures that are;

+ served by a lead service line,

» contain lead pipes, or

+ contain copper pipes soldered with lead installed after 1982 but before Michigan
enacted the ban on solder containing high concentrations of lead (June, 1988).

As long as a community has Tier 1 sites that contain lead service lines, they are
required to collect at least 50 percent of their compliance samples from these lead
service line sites. Finally, federal and state rules specify that “Sampling sites may
not include faucets that have point of use or point of entry treatment devices
designed to remove inorganic contaminants.” Such treatment devices include home
softeners, iron filters, etc. Samples collected from mudtiple family residences,
commercial buildings, institutional facilities, or single family structures with
point-of-use or point-of-entry treatment can only be used if the community has
insufficient Tier 1 sites available,

15




Privileged Attorney-Client Communication November 16, 2015

One of the samples submitted by the City was exciuded from the 90th percentile
compliance calculation in the latest monitoring period because it was taken from a
tap at a non-residential site (non-Tier 1). The other sample result that was excluded
was collected from a single family home that has a whole house treatment system.
Both of these sites are, therefore, excluded from the compliance consideration based
upon federal and state rules.

6. Did the DEQ review the information submitted by the City to ensure all
samples were from Tier 1 sites?

Yes. The DEQ examined the information submitted and certified by the City that its
LCR compliance monitoring sites consisted entirely of Tier 1 criteria sites, which met
the requirements of this rule to maximize sampling of high-risk targeted sites.

During the initial implementation of the LCR approximately 25 years ago, water
supplies were required to complete a materials evaluation of their distribution system
to identify a pool of targeted, high-risk sampling sites. These sites were o be
categorized info one of three Tiers (1, 2, or 3) based onrisk. The DEQ created an
LCR reporting template for water systems to identify each compliance sampling site
by Tier, service line material, and building plumbing material.

If a water system has sufficient Tier 1 sites, they are required to sample them before
using any lower Tier sites. Furthermore, if they have sufficient sampling sites with
lead service lines, they are required {o use them to make up at least 50 percent of
their sampling pool each monitoring pericd. Water supplies are also required to use
the same sampling sites.each time ar explain on their LCR reporting form why they
were unable to do so. Finally, the water system is required to certify all of the
information they provide on the LCR reporting form is factual.

The DEQ must rely upon the public water system to identify appropriate sampling
sites for LCR monitoring. The DEQ public water supply program has no control or
authority over service lines or domestic plumbing. As a result, we have no records
on construction standards or materials used by customers for these components. If
these records exist, they are kept by plumbing code enforcement officials.

in 2015, City employees again certified that the information submitted on their LCR
monitoring repotts for the two 6-month rounds of monitoring conducted after they
began treating the Flint River were accurate, and DEQ staff review of that
information indicated it was in compliance with the monitoring requirements. The
DEQ had no reason to guestion the validity of the City’s reports until the DEQ heard
City employees revealing to the media that the City did not know for certain if its
compliance monitoring was collected from homes with lead service lines. As a
result, the DEQ began 1o investigate the City's monitoring sites. As the City began to
transfer its customer information to electronic.records, the DEQ determined from the
information available that a significant number of these sites that had been listed as
having lead service lines either did not have them or the information was unavailable.
On November 9, 2015, the DEQ notified the City in writing that it would be necessary
to conduct a complete assessment of its sampling pool and report back its findings
by December 30, 2015. The DEQ is now awaiting the City's response.
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7. Did the DEQ believe the levels of lead found at 212 Browning in April 2015
were indicative of a system-wide problem?

High levels of lead were collected in samples taken from this residence. It was
determined to be coming from an unusually long lead service line. For some reason,
this home was not connected to the water main that ran in front of the house, but
rather to a main located on a sireet several houses away. The City replaced the lead
service line May 6, 2015. Since the internal plumbing of the house is plastic, it was
believed that replacement of the lead setrvice line would resolve the problem, and
subsequent sampling faken at this address showed that replacement of the service
line did mitigate the problem. There was, therefore, no reason to believe that this
was indicative of a system-wide problem.

8. Dc the DEQFYs sampling instructions comply with the LCR?

The DEQ continues to seek official clarification from the USEPA regarding the
sampling protocols. The DEQ’s sampling recommendations were developed to
ensure compliance with the USEPA's guidance provided in the preamble to their lead
and copper regulations that said that household use should be “typical” for a
residential customer on the day before sample collection for lead and copper. Early
in the implementation of the LCR, the DEQ had encountered too many situations
where compliance samples had been collected from kitchen and bathroom taps that
had not been used in days and in some cases, even weeks, resulting in excessively
stagnated water and correspondingly high lead levels that did not represent typical
exposure expected after overnight stagnation. To incorporate these resulis into
further regulatory decision making could have led to actions that were not indicative
of a frue public health threat. Further complicating this issue was the USERA’s direct
implementation of the LCR in Washington, D.C., where it was learned that some
“valid” lead results were not always being included in compliance calculations.
Subsequently, the USEPA made invalidation of samples for any reason much more
difficult. in order to ensure samples were taken at customer taps representative of
typical use, the DEQ devised the current recommendations for ensuring appropriate
but not excessive stagnation for LCR monitoring.

The DEQ continues to believe it is appropriate to ensure that taps being sampled are
representative of typical housshold use and are sampled during the recommended
stagnation period of 6-18 hours. The LCR does not say the result should represent
the "absolute warst case” condition — it talks about sampling the highest risk
locations (lead plumbing, lead service lines, high lead content solder piping, etc.)
after overnight stagnation and then collecting a first draw sample so as not to flush
elevated lead from that tap at that point in time.  There are a number of other states
that share the DEQ's interpretation of the rule and the DEQ encourages the USEPA
to provide official clarification directed af all states with primacy.
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9. Does the DEQ require the use of smali-neck bottles fo obtain samples?

No. The DEQ does not mandate the use of small-neck bottles; it is the sampling
method that is specified in both the federal SDWA and Act 399. Each certified
drinking water laboratory provides bottles to their customers upon request for any
particular analysis in accordance with the specifications in the SDWA. The bottles
provided by the DEQ Drinking Water Laboratory for a lead and copper corrosion
control sample meet these requirements.
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