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SUBJECT: U.S. response concerning the public health crisis in Flint, Michigan.

Thank you for your letter concerning the public health crisis in Flint, Michigan, as well as the
environmental and public health concerns of other minority, low-income and indigenous
communities in the United States. The federal government shares your concerns for the health
and safety of Flint residents as we work to help state and local response and recovery efforts.

President Obama declared a state of emergency on January 16, 2016, due to high levels of lead in
the Flint public water system. Subsequently, the President asked the U.S. Department of Health
and Human Services (HHS) to coordinate across the federal government in response to this
public health crisis. Dr. Nicole Lurie, the HHS Assistant Secretary for Preparedness and
Response, was designated as the lead federal official for overseeing federal response and
recovery efforts in Flint. While the State of Michigan remains in charge of the overall response
effort, given the severity of this public health crisis, the federal government is providing
additional resources and support to help the state’s recovery.

Dr. Lurie is coordinating a team of federal partners, including the Federal Emergency
Management Agency, the Environmental Protection Agency, the U.S. Department of Housing
and Urban Development, the Small Business Administration, and the U.S. Department of
Education, to work with the city and state on response efforts. The federal government’s
priorities in the response include ensuring the Flint community has immediate access to safe
drinking water, fixing the water supply, assessing the size and scope of the problem, and
mitigating the health effects of lead exposure. Substantial progress is being made in Flint’s
recovery, particularly in top priority areas such as health, human services, nutrition,
communications, and the environment. Enclosed is more detailed information about the federal
government’s response efforts in Flint.

During his May 4, 2016, visit to Flint, Michigan, President Obama said, “I will not rest, and I'm
going to make sure that the leaders, at every level of government, don’t rest until every drop of
water that flows to your homes is safe to drink and safe to cook with, and safe to bathe in —
because that’s part of the basic responsibilities of a government in the United States of America.”

In line with the President’s commitment to addressing this issue, we will continue working with
the state and city to identify and leverage applicable and existing federal programs, services, and
expertise that will help state and local officials in their response efforts. Rest assured, we are
committed to helping the people of Flint recover from this crisis.

We are also committed to working hard to address the environmental and public health concerns
facing other vulnerable and underserved communities. The U.S. government is taking
significant steps to engage and work with minority, low-income, and indigenous communities
through the implementation of Executive Order 12898, Federal Actions to Address
Environmental Justice in Minority Populations and Low-Income Populations.



Enclosure

1. Please provide any additional information and any comment you may have on the
above-mentioned allegations.

The U.S. Department of Health and Human Services (HHS) is coordinating a team of federal
partners, including the Federal Emergency Management Agency (FEMA), the Environmental
Protection Agency (EPA), the U.S. Department of Housing and Urban Development (HUD), the
Small Business Administration (SBA), and the U.S. Department of Education, to work with the
City of Flint and the State of Michigan on response efforts. The federal government’s role in
Flint is not to assess the events that led to the contamination of Flint’s water system, but rather to
lend support to the city and state to help them recover from this public health crisis." Our
strategy involves four core priorities: ensuring immediate access to safe drinking water, fixing
the water supply, assessing the size and scope of the problem, and mitigating the health effects of
lead exposure.

Apart from Flint, the United States has undertaken a number of initiatives to promote
environmental justice. Presidential Executive Order (EO) 12898, Federal Actions to Address
Environmental Justice in Minority Populations and Low-Income Populations, signed in 1994,
focuses attention on the human health and environmental effects of the U.S. government’s
(USG’s) actions on vulnerable populations, with the goal of achieving environmental protection
for all communities. U.S. agencies coordinate and collaborate on addressing environmental
justice (EJ) concerns through the Federal Interagency Working Group on Environmental Justice
(EJ IWG). The EJ IWG is working on addressing the issues and challenges faced by
environmentally burdened, underserved, and economically disadvantaged minority, low-income,
tribal and indigenous communities.

The EPA is committed to protecting the health and environment of all people living in the United
States. The EPA writes regulations to set national standards under environmental laws passed by
Congress and states and tribes also develop regulations, consistent with national requirements.
The United States government’s environmental statutes (such as the Clean Air Act; Clean Water
Act; Safe Drinking Water Act; Comprehensive Environmental Response, Compensation, and
Liability Act; Resource Conservation and Recovery Act; and Emergency Planning and
Community Right-to-Know Act) and implementing regulations are in place to protect the
environment and public health. The EPA defines environmental justice as the fair treatment and
meaningful involvement of all people regardless of race, color, national origin or income with
respect to the development, implementation, and enforcement of environmental laws,
regulations, and policies. This agency has developed its next five-year EJ strategic plan, the EJ
2020 Action Agenda. The Action Agenda is intended to accomplish the following:

! We further note that the United States is neither a party to the International Covenant on Economic, Social, and
Cultural Rights (ICESCR), nor to its Optional Protocol, and interprets references to obligations regarding any rights
related to safe drinking water and sanitation or health in this letter as applicable only to the extent that States have
assumed such obligations, and with respect to States Parties to the ICESCR, in light of its Article 2(1). The rights
contained in the ICESCR are not justiciable as such in U.S. courts.



e Deepen environmental justice practice within EPA programs to improve the health and
environment in overburdened communities;

e Work with partners to expand our positive impact within overburdened communities; and

e Demonstrate progress on significant national environmental justice challenges.

The U.S. EPA’s Office of Civil Rights (OCR) is charged with investigating complaints of
discrimination filed against state and local agencies that receive EPA funds and, where evidence
of discrimination is found, providing an effective remedy for victims.

OCR is responsible for enforcing several civil rights laws which, together, prohibit
discrimination on the basis of race, color, or national origin (including on the basis of limited-
English proficiency), sex, disability, and age by applicants for and recipients of federal financial
assistance from the EPA. To ensure compliance with these federal nondiscrimination statutes,
OCR uses various tools, which include complaint investigations, agency-initiated compliance
reviews, pre-grant award activities, and proactive technical assistance and outreach activities.

The EPA acknowledges past challenges related to the handling of complaints filed under Title VI
of the Civil Rights Act of 1964 (Title VI). However, the EPA views civil rights as an agency-
wide responsibility and it is committed to building a model civil rights program with a particular
focus on further improving its handling of discrimination complaints. In the last two years, OCR
has taken proactive and concrete steps to strengthen the effectiveness and efficiency of its civil
rights program. In the fall of 2015, OCR released for informal comment the External
Compliance and Complaints Program Draft Strategic Plan Fiscal Year (FY) 2015-2020, which
outlines specific accountability measures to manage the docket of external complaints more
promptly, effectively, and efficiently. The Strategic Plan is scheduled to be released in final
form in December 2016. In December 2015, OCR released, also for informal comment, an
Interim Draft Case Resolution Manual (CRM). The CRM is intended to provide procedural
guidance to OCR case managers at every step in the case resolution process, to ensure prompt,
effective, and efficient resolution of civil rights cases consistent with science and the civil rights
laws.

OCR is committed to strengthening its proactive compliance efforts through targeted compliance
reviews, strategic policy development, and engagement with internal and external stakeholders
— including recipients and communities. Proactive engagement and partnerships with recipients
and communities is critical, as this allows OCR to address potential discrimination before it
becomes a challenge for communities. From January through March 2016, OCR conducted
several public engagement meetings around the country. In addition, in FY 2016, OCR plans to
roll out individual Chapters of a Civil Rights Compliance Toolkit to help educate recipients of
EPA assistance, and communities, on their rights and obligations under the federal laws
prohibiting discrimination.

OCR is committed to systematically improving the way it approaches complaints, and EPA is
committed to building a model civil rights program. Through the issuance of two Orders, the
EPA has developed an agency-wide collaborative process for coordinating and committing the
analytical resources, expertise, and technical support needed to address civil rights compliance.
Although OCR retains the primary authority and responsibility for carrying out the civil rights



program, the Orders clearly emphasize a “One-EPA” commitment with the support of a network
of Deputy Civil Rights Officials (DCROs), to support the civil rights mission and ensure its
success throughout the EPA. Through the DCROs, OCR is working with EPA regional and
program offices to reach out to communities to make sure they understand their
nondiscrimination rights and how to work more effectively with recipients of federal financial
assistance to secure those rights. For example, in the past, some communities filed complaints
with OCR against private companies that were not recipients of federal funds and thus were not
subject to Title VI requirements. By working with communities from the beginning, we can
ensure they have the appropriate information to empower them to make informed decisions.

2. Please explain measures taken for an equal distribution of safe water without any
discrimination under the state of emergency. Please also provide plans and measures to
ensure the safety of water distributed to households and other customers.

Access to safe water is critical in preventing further exposure to lead and its adverse health
effects. All federal agency partners are committed to ensuring Flint residents have immediate
access to safe water while Flint’s water system is safely restored. On January 16, 2016,
President Obama issued an Emergency Declaration under the Stafford Act, which authorized
FEMA to provide emergency protective measures to provide water, water filters, water filter
cartridges, water test kits, and other necessary related items for an initial period of 90 days.

The State of Michigan, working with federal agencies, has established plans to ensure all Flint
residents, including vulnerable and hard-to-reach populations, have equal access to safe water.
For instance, HUD is working with local partners to deliver water to seniors and disabled
residents in public housing, who may encounter challenges in accessing water distribution sites.
To date, FEMA has provided more than 12.8 million liters of water, 244,000 water filter
replacement cartridges, and 50,000 water filters and filtration pitchers. The commodities are
provided to the state and then distributed to the residents of Flint through the efforts of both
door-to-door water response teams and water resource sites located in the city. Through FEMA
procurements, non-government donations, and the dedicated state and local personnel who
distribute the water, filters, and replacement cartridges, 100 percent of households have access to
bottled water and filters, and the state has verified that 89.8 percent of residential addresses have
filters in the home.

Additionally, since October 2015, HUD has worked with the Flint Housing Commission to
provide at least one water filter to every unit of public housing and to all Housing Choice
Voucher-assisted households. As of February 2016, HUD can confirm 100 percent installation
of filters at all public housing, HUD-assisted, and HUD-insured properties, and HUD will
continue to work with the Flint Housing Commission and multi-family owners to ensure upkeep.

Other measures have been put in place to ensure all residents have access to safe water. Critical
information distributed to the public is translated into many languages so the whole community
has access to the information. A 2-1-1 telephone line has been established by the State of
Michigan to answer all questions received from the public. Through federal, state, local, and
non-profit groups, any resident who is found to be in need of assistance is immediately referred
to the appropriate agency that can provide assistance to the individual or family. Community



group meetings are held by many organizations and are attended by federal partners for ongoing
situational awareness regarding any unmet needs.

As an additional complement to the city-wide water filter distribution efforts of FEMA, HUD
and the state of Michigan, the U.S. federal government has collaborated with the state of
Michigan on the creation of a Filter Education Liaison employment program. This state
managed program uses federal dollars from the U.S. Department of Labor to hire unemployed
Flint residents to distribute and install water filters at impacted households throughout the city.
These liaisons also conduct instructional sessions and workshops for residents on the proper
utilization and maintenance of water filters.

Water distribution efforts are planned to continue into the future as the Flint community
recovers. On March 25, 2016, FEMA approved the State of Michigan’s request and extended the
commodities mission to support Flint until August 14, 2016.

The EPA and other federal agencies are continuing to work with state and local officials to
monitor the status of Flint's water system using sound science to move towards a long-term
system recovery. For example, the EPA is providing technical assistance and review through our
national experts on its Flint Safe Drinking Water Task Force, engaging directly on the ground on
optimization of corrosion control, and providing extensive support to the city and the state
through our own sampling and oversight of state and local sampling efforts. Additionally, the
agency is overseeing state and city compliance with the Emergency Order issued under section
1431 of the Safe Drinking Water Act.

EPA staff in Flint are currently conducting residential and water system sampling for lead and
other drinking water contaminants and chlorine disinfectant residual — to assess the progress of
actions that the EPA has directed the state and city to take to restore the safe operation of the
treatment plant and the distribution system. Specifically, the agency is conducting extensive
chlorine residual sampling to make sure the system is adequately disinfected, and conducting
extensive residential lead sampling to help better understand where in the system the lead is
coming from and to determine progress toward optimizing corrosion control treatment. Sample
results are posted to the EPA’s website, www.epa.gov/flint, as soon as they become available.
The EPA is also overseeing the residential/commercial drinking water testing and sentinel site
and Lead and Copper Rule compliance sampling being conducted by the Michigan Department
of Environmental Quality. Researchers from Virginia Tech University were engaged in the
agency’s initial sampling efforts in early 2015. Enclosed (Attachment 1) is EPA’s Final Report
on High Lead at Three Residences in Flint, Michigan, which provides more detail regarding
these efforts. Additionally, the agency has awarded an $80,000 grant to Virginia Tech
University in order to fund sampling to measure lead levels in Flint’s drinking water.

More details about the government’s actions in Flint, Michigan can be found at:
www.epa.gov/flint



3. Please provide in detail how your government prevents recurrence of a case such as that
of Flint, Michigan, where safety of water and health of the population are at risk by cutting
cost in public services.

The crisis in Flint, Michigan is a unique situation. States generally maintain responsibility for
managing and responding to these types of crises. However, given the severity of the public
health crisis in Flint, the federal government was asked to provide additional resources and
guidance to assist the State of Michigan in responding to this crisis. On January 24, 2016, the
state requested support from the federal government for response and recovery in the areas of
environment, health, human services, nutrition, and communications. The federal government
responded by providing technical assistance from numerous agencies to include HHS, FEMA,
EPA, HUD, SBA, the U.S. Department of Education, and the U.S. Department of Agriculture
(USDA).

We believe we have made substantial progress in support of the state’s priorities and requests. In
the future, should we be called upon or needed, we have the flexibility and capability to
simultaneously manage multiple response efforts.

In addition to responding to the water crisis, federal support in Flint includes the Strong Cities,
Strong Communities (SC2) initiative led by HUD since 2014 and recently extended through the
end of 2016. The Flint SC2 team includes representatives from ten federal agencies, and is
working closely with the city on inter-agency coordination, economic development, and most
critically, longer-term solutions in addition to immediate crisis response efforts.

The EPA is committed to improving the public health protection provided by the Federal Lead
and Copper Rule, which covers approximately 68,000 public water systems throughout the
United States. The EPA has increased oversight of all U.S. state programs to identify and
address any deficiencies in implementation of the Lead and Copper Rule. Moreover, the EPA is
engaging with all U.S. states, system owners and operators, and other relevant drinking water
stakeholders to identify and address lessons from Flint, other potential risks to drinking water -
safety, and the challenges posed by aging infrastructure throughout the United States.
Additionally, on February 29, 2016, the EPA sent letters to all governors and state
Environment/Public Health Commissioners outlining specific steps to enhance oversight of Lead
and Copper Rule implementation. The EPA also plans to take additional near-term actions to
further strengthen implementation of the existing Lead and Copper Rule particularly with regard
to how sampling is conducted and how results are provided to the public. Finally, the EPA is
actively working on revisions to the Lead and Copper Rule. In December 2015, the EPA
received extensive recommendations from its National Drinking Water Advisory Council and
other concerned stakeholders. The EPA is carefully evaluating this input and national experience
in implementing the current rule — including the events in Flint — to develop proposed
improvements. ‘



4. Please explain the measures taken by your government to provide medical assessment
and treatment to the residents of Flint, especially children, and the steps foreseen to fulfil
the right to health of the affected individuals?

The federal government is committed to supporting the immediate and long-term health needs of
the citizens of Flint potentially impacted by lead exposure, especially children, pregnant women,
and families. We are particularly concerned about children under the age of six, as they are at
the highest risk for developmental issues stemming from lead exposure.

To address immediate health needs, we are utilizing existing programs to increase access to
health care coverage and services for Flint residents. HHS recently approved a five-year
Medicaid® expansion in Flint to provide health care coverage to additional children and pregnant
women, and expanded services to current Medicaid beneficiaries. These expanded services
include blood-lead level monitoring, behavioral health, and targeted case management services
for individuals with lead exposure. HHS also provided $500,000 in additional funding to two
Flint community health centers to hire additional personnel and provide more lead testing,
treatment, outreach, and education to meet the increased need for health services in the Flint
community. In addition, the HHS Centers for Disease Control and Prevention (CDC) is using its
Community Assessment for Public Health Emergency Response technique for the community’s
behavioral health service needs.

Providing access to early education and nutritional resources is critical in our efforts to help
children overcome the health effects of lead exposure. For instance, HHS has provided $3.6
million in funding to the Head Start and Early Head Start programs to expand early educational
services for children. The USDA also approved the Michigan Department of Education's request
for an additional $62,700 through the Fresh Fruit and Vegetable Program, adding four additional
schools serving the needs of 1,200 students. The program provides fresh fruit and vegetable
snacks at no cost to students in eligible schools.

While many adverse health effects of lead exposure can be addressed with proper interventions,
the psychological impact of the water supply problems on the community may be longer lasting.
To address behavioral health needs, Dr. Nicole Lurie, the Assistant Secretary for Preparedness
and Response, has deployed U.S. Public Health Service Commissioned Corps Officers to Flint to
provide psychological first aid training for community members and train-the-trainer and stress
management sessions for health providers and caregivers. The Substance Abuse and Mental
Health Administration is also working with the state to offer behavioral health services to help
residents cope with this crisis.

2 Medicaid is a U.S. government social health care insurance program for persons of all ages who have insufficient
income to pay for health care.



5. Please describe how the government plans to ensure that the victims and affected
communities receive an effective remedy.

The federal government is committed to addressing the immediate and long-term needs of the
Flint community as it recovers from this public health crisis. Throughout the federal response,
we have regularly engaged with state and local leadership to understand and address the
community’s needs, including for direct federal support, guidance, and technical assistance. As
the lead federal official, Dr. Lurie set up a Unified Command Group in Flint with all the
involved federal agencies and convened the Disaster Leadership Group in Washington, D.C., to
assess the situation and align available federal resources and response capabilities to support the
community. Rear Admiral Michelle Dunwoody, an Assistant U.S. Surgeon General, was also
appointed to work with the Flint Mayor to establish immediate, mid-, and long-term goals for the
city’s community recovery plan. Additionally, in order to ensure resident needs are being met,
HUD assigned a full-time staff member to work out of Flint for the next several months and act
as a senior liaison to help coordinate these efforts.

Substantial progress has been made in meeting the needs of the Flint community. Through our
programmatic activities, we have provided the community with immediate access to safe water
and physical and behavioral health services critical to help mitigate the effects of lead exposure.
We anticipate our efforts will serve as a foundation for meeting long-term needs as the
community recovers.

6. Please provide in detail how your government prevents exposure to hazardous
substances and wastes by poor and minority communities who are at greater risk of
exposure. '

The public health crisis in Flint has highlighted the importance of the federal government’s role
in protecting communities throughout the nation against exposure to lead and other chemicals
and toxins in the environment. As we are helping the Flint community recover, we are also
examining ways to improve federal efforts to protect the nation against these threats.

As mentioned above, the mission of the EPA is to protect the nation from significant risks to
human health and the environment. The EPA is currently working with the City of Flint and
State of Michigan to monitor the status of Flint’s water system and help with long-term water
system recovery. In light of the Flint crisis, the EPA is considering potential revisions to the
Lead and Copper Rule in order to improve its effectiveness in reducing exposure to lead and
copper from drinking water.

Furthermore, the EPA’s waste programs address environmental as well as social considerations
in implementing federal environmental statutes. The Resource Conservation and Recovery Act
(RCRA) program establishes a comprehensive system and federal/state infrastructure to manage
hazardous waste from “cradle to grave” and thereby help prevent contamination adversely
impacting our communities. The RCRA program safeguards communities and the environment
by mitigating and cleaning up contamination and championing sustainable, lifecycle-based waste
and material management approaches.
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MEMORANDUM

DATE: November 4, 2015
SUBJECT: Transmittal of Final Report - High Lead at Three Residences in Flint, Michigan

FROM: Tinka G. Hyde Mud = /3
Water Divisio rector

TO: Jim Sygo
Deputy Director
Michigan Department of Environmental Quality

Howard Croft
Director of Flint Public Works

Enclosed please find for your file a final redacted version of a report prepared by EPA Scientist,
Miguel Del Toral, regarding lead in drinking water at three residences in Flint, Michigan. The
redactions remove personally identifiable and medical information. This report has been
finalized and is also being provided to the National Drinking Water Advisory Council
(NDWAC) for discussion during their upcoming meeting on November 17-19, 2015. We
understand you saw an earlier version of this document; and note that most of the
recommendations in that interim report are already being implemented (e.g., the City of Flint has
switched back to Detroit water; filters have been provided to residents; and additional corrosion
control treatment will be implemented).

The final report contains important new information indicating that physical disturbances of lead
service lines can dislodge the protective coating that prevents lead from leaching into drinking
water. The final report recommends notifying residents about the potential risks of increased
lead levels in drinking water when work is undertaken that may disturb lead service lines.

cc:  Natasha L. Henderson, City of Flint Administrator

Recycled/Recyclable e Printed with Vegetable Oil Based Inks on 100% Recycled Paper (100% Post-Consumer)




High Lead Levels in Flint, Michigan

The purpose of this report is to present the findings of activities conducted in response to
high lead levels in drinking water reported to the United States Environmental Plotectlon
Agency Region 5 Office (EPA) by a resident in the City of Flint, Michigan.

Background Information

Prior to April 30, 2014, the City of Flint purchased water from the City of Detroit. On April
30, 2014, the City of Flint switched from utilizing purchased water from Detroit to a new
water source, the Flint River. Subsequent to the change in source water, the City of Flint
experienced a number of water quality issues resulting in violations of National Primary
Drinking Water Regulations (NPDWR) including acute and non-acute Coliform Maximum
Contaminant Level (MCL) violations and Total Trihalomethanes (TTHM) MCL violations
(see Appendix A).

Beginning in January 2015, || NEEEIEEE. 2 r<sicent of Flint, called the Flint
Water Department (FWD) regarding the water quality in her home. In response to the initial

and subsequent calls, the FWD visited the home on a number of occasions and also
collected tap water samples. also contacted EPA regarding these same water
quality issues and medical issues she believes are associated with the water quality in Flint.

Following initial calls on the general water quality, on February 26, 2015, | NG
contacted EPA regarding high lead levels found in her drinking water by the City of Flint.
The result of the initial lead in water sample collected by the City of Flint on February 18,
2015 from the home was 104 ug/L and the level of iron in the water exceeded the
capability of the instrument to measure (>3.3 mg/L). On February 26, 2015, upon receiving
the lead results from , the EPA contacted the Michigan Department of
Environmental Quality (MDEQ) regarding the high lead result. The MDEQ advised that the
City of Flint collect a follow-up sample for lead at the NI home.

On March 3, 2015, the City of Flint collected a follow-up sample for lead at the |

residence and the result of this second sample was 397 pg/L'. Subsequent to receiving her
second result, EPA spoke to via phone on March 19, 2015, and the following
information was provided by :

existing plumbing had been removed and the installed plastic plumbing.
e Due to high iron levels in the tap water, the installed an iron filter downstream
- of the service line inlet into the home.
indicated that at this time they are not drinking the water or using it for
cooking. She stated that her child’s blood lead level (BLL) was originally at in
2012 and that a more recent test showed it had increased to , but she noted that

e The - home is a HUD home which was iutted and renovated in 2011. All

! Note: A thivd water sample had been collected on April 2, 2015, but the results had not been provided to the JJJJ a: the time

the interim report was written. The third lead in water sample result was 707 ug/L
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the BLL testing was done well after the child had stopped drinking the water and may
have been higher during the time the child was consuming the water.

e Water samples collected by the City of Flint from her home were collected from the
kitchen tap after the iron filter was physically removed.

¢ The Flint Water Department (FWD) informed that her service line does not
connect to the water main in front of her home as is typically the case for most homes.

e On March 18, 2015, City of Flint personnel went to the home to locate the
external shut-off valve in conjunction with the planned replacement of the
service line and were unsuccessful. Eventually it was discovered that the external shut-
off valve was located at the corner of h and Bryant Street, two houses
down from the [N home.

As part of EPA’s effort to respond to [l concerns regarding her water results, EPA
contacted the FWD. The following information was provided to EPA by the FWD:

o N 1o is one of the first homes built on the block and the service line runs
- for approximately 50-60 yards, connecting to the water main on Bryant Street which

runs perpendicular to h (see Appendix A).

o Flint has a large number of lead service lines, so it would not be surprising to find that
this is a very long lead line. -

¢ The first sample from the - home was collected with the iron filter in place, and
the second was with the iron filter physically removed. The iron filter was located just
after the water meter. '

. — showed FWD a video of her son 10 minutes after taking a bath, and that he
had a full body rash in the video.

It was a common practice in the early 1900s to purchase large parcels of land and later
subdivide them. Since service lines are typically run from the water main to the nearest
location on a property and it is possible that the ]Il home may have originally been
art of a larger parcel of land that encompassed the two homes that now exist adjacent to.the
home and was subsequently divided, leaving the original home connected to the
same service connection and water main, while the newer homes were connected to a more
recent water main installed along

Based on a suspected conflict of interest at the healthcare facility that originally tested her
son’s BLL, h took her son to a different healthcare facility to have his blood lead
tested again. On April 1, 2015, | provided EPA with a copy of her child’s blood
lead testing performed on March 27, 2015, showing a higher BLL (h) than the

original test. ‘

Due to the persistently high lead results, the FWD shut off the water service to the ||
home on April 3, 2015. Per agreement between the FWD and , her home was
then connected to her neighbor’s home via a garden hose, from one hose bib to another. This
was understoed to be a temporary measure until the service line could be replaced.
The [l used this water connection only for bathing, washing dishes and washing

clothes.
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At the invitation of [ JJ Il EPA visited the I home on Airil 27,2015, and

reviewed the internal plumbing and information provided by , including water
samples and spent filter cartridges. During this visit, EPA observed that the internal pipes,
valves and connectors at the h residence were made of CPVC plastic, approved by
NSF for potable drinking water applications, with a few minor metal connectors. A review
of the treatment units in the home by EPA found that there was no iron filter in the home as
had previously been thought. The only active treatment device in the home was a whole-
home sediment filter which utilizes NSF cettified Whirlpool WHKF-WHWC cartridge
filters for sediment removal and taste/odor. There was also a non-functioning ‘Water
Resources International Hydro-Quad Commercial Water Processor’ which was bypassed
(see Appendix A).

At the request of Dr. Marc Edwards at Virginia Tech provided sampling
instructions to for collecting a series of samples from her home. As part of the
iristructions, on the night of April 27, 2015, the water at the [l residence was turned
back on temporarily and the kitchen tap was flushed for 25 minutes at low flow prior to
letting the water sit overnight. A series of sequential samples were collected the following

morning (April 28, 2015) and sent to Dr. Edwards for analysis.

Dr. Edwards provided — with the results of the analyses and also shared the
results with EPA on May 5, 2015, along with information regarding other chemical
parameters tested (see Appendix B). In addition to very high lead levels in all sample-
results, the analytical data shows a correlation between lead and phosphate as well as lead
and aluminum in all samples. On April 24, 2015, EPA had learned that Flint did not have
corrosion control treatment in place and also learned that Flint was using ferric chloride as a
coagulant. Consequently, as the City of Flint is not utilizing phosphate or alum as treatment
chemicals since the source switch, the results indicate that it is likely that the phosphate and
aluminum were being released from the scale within the distribution system network. This
scale would have formed on the inside of the pipes in Flint during the time when the City
was purchasing water from Detroit, as Detroit utilizes orthophosphate for corrosion control
and alum as a coagulant in their water filtration process.

Research conducted by EPA on lead content in pipe scales has shown that scales which
form on the inside of lead pipes can be released or dislodged into the water and may contain
a high percentage of lead (Appendix C). Although the results received from Virginia Tech
were indicative of the presence of a lead service line, the FWD indicated that no records
existed to confirm whether any portion of the service line connecting to the - home
was made of lead. However, given the high [ead levels found, it was presumed that at least a
portion of the setvice line was likely made of lead. In the course of following up on the high
lead at the [ home, additional sample results provided to EPA from other residences
in Flint also showed high lead levels.

Primarily from a public health standpoint, but also from a research standpoint, it was

important to try to find out what the cause of these very high lead levels might be. EPA
Region 5, EPA’s Office of Research and Development and others have been working
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together collaboratively to better understand lead release mechanisms from lead service
lines in anticipation of upcoming revisions to the Lead and Copper Rule (LCR) and as part
of a collaborative effort in EPA Region $ to study potential options for optimizing
phosphate treatment to control lead in water and the need to reduce phosphorus discharges
into the environment. Since the [JJJJJll service line was scheduled for replacement on May
6, 2015 and the presumption was that at least a portion of the service line was lead, EPA
visited the home on the day of the service line replacement to gather information
and service line pipe samples that could provide additional information as to how lead levels
could get as high as they did in this case. ‘

The original service line to the i home was disconnected and two service line pipe
segments from this service line were extracted on May 6, 2015. Additional tap water
samples were collected also from two homes on Bryant Street that were connected to the
same water main as the JJJJJJJl home (Appendix A). The samples were collected from
‘these homes as they had more typical service line lengths as compared with the

home. During the same visit, patches of asphalt were also noted along the curb on Blowning
Avenue, mdlcatmg that excavation had occurred. These patches, which were in proximity of
the ] service line in the parkway (see Appendix C) may be one of the potential
factors contributing to the high lead at the home, as it has been shown that physical
disturbances to pipes can dislodge the scales within those pipes.

The two service line segments that were extracted were subsequently identified as
galvanized iron pipe. Analyses conducted by Virginia Tech on the extracted portions of the
pipe indicate that the galvanized iron pipe was fairly typical in terms of composition (see
Appendix C). The galvanized iron portion ran from inside the [l home to the external
shut-off valve at the corner of h and Bryant Street. The remainder of the
original service line from the shut-off valve to the water was made of lead.

Although the service line had been disconnected from the [l home, it was not
possible to retrieve a segment of the lead portion of the service line as it was beyond the
shut-off valve which had been closed and left in place. Following the disconnection of the
original service line, a new service line made of copper was installed from the [
home to the water main in front of the home on h Subsequent to the
replacement of the service line at the ] home, water samples were also collected
from the home and sent to the EPA Chicago Regional Laboratory for analysis. In
all three homes, the sequential samples were collected using standard protocols used in prior
sequential sampling efforts to capture water samples reflecting lead levels from the kitchen
tap to the water main. Two additional samples were collected from the water heater drain
valve at the [JJJJl] home to determine if lead deposits had accumulated in the water
heater, and a final sample was collected from the bathroom tap. The sequential sampling
results indicate that the service line replacement eliminated the high lead levels and that no
residual lead had accumulated within the plastic plambing of the i residence, which
was a potential concern and possibility based on prior research. One of the two samples
collected from the [l ot water heater had high lead (32 pg/L), likely from lead
particulate that had accumulated in the tank, and the sample collected from the bathroom

was 5.5 pg/L.
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The sequential samples collected from the two homes on Bryant Street had differing results.
At the first home (Site 2), a series of |5 sequential one-liter samples were collected and the
results are indicative of a service line that does not contain any portion that is made of lead.
Consequently the lead results were {ow overall for samples representative of the service line.
The first sample in the sequential sampling series was the highest, which potentially
indicates the presence of leaded brass in the faucet or underlying sink fixtures. Some leaded
brasses manufactured prior to the 2011 lead-free law have been shown to release high levels
of lead in certain water qualities. Leaded-solder was ruled out as the home plumbing
consisted of galvanized iron pipe, and it is presumed that if the galvanized iron pipe were
contributing the higher lead, the lead levels would be more consistent in all 15 samples.

At the second home (Site 3), a series of 15 sequential one-liter samples were collected from
the kitchen tap and the results indicated that there were no significant sources of lead within
the home plumbing but that a portion of the service line is likely made of lead, as indicated
by the characteristic peaking of lead levels in the liters capturing water from the service line
between the property and the water main, where the portions of many service lines in Flint
are made of lead.

All three sets of sequential samples were analyzed for lead, copper, iron, phosphorus and
cadmium. In contrast to the samples analyzed by Virginia Tech from the H home
prior to the removal of the original service line, no phosphorus was present in the sequential
samples at the [JJJll nome following the replacement of the service line. In addition, no
phosphorus was detected in the sequential samples from the two homes on Bryant Street.
These results indicate that the source of high lead, aluminum and phosphorus in the analyses
conducted by Virginia Tech was likely dislodged or disintegrated scale from within the
original service line.

The sequential sampling results from the [l home before and after service line
replacement, as well as the results from the two homes on Bryant Street are included in
Appendix B,

Although relative contributions cannot be determined, there are a number of factors that
could have contributed to the high lead levels found at the I home as follows:

1) Corrosiveness of water and lack of mitigating (corrosion control) treatment

The corrosiveness of the water and the absence of mitigative treatment to control lead
release are well known factors that can contribute to high lead release.

2) Presence of a lead service line

Lead service lines are the largest source of lead, when present, and can contribute up to 75
percent of the total mass of lead released into the water. The portion of the original service
line from the water main to the external shut-off valve at the corner of h

and Bryant Street, estimated to be approximately 25 feet in length, was found to be a lead
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pipe. In addition, studies have also shown that the scales within galvanized iron pipe
downstream of lead pipe segments can be ‘seeded’ with lead from the lead portion of the
service line. The & service line was much fonger than most typical service lines
which would allow accumulation of a greater total mass of scale within the pipe.

3) Physical disturbances

A recent EPA study indicates that physical disturbances in proximity to lead service lines
can cause the dislodging of the protective scales from within the service lines. The
photogtaph in Appendix C shows the scale that was dislodged from inside a lead service
line during routine maintenance work in another city due to a physical disturbance of the
line. The dislodged scale and sediment contained a very high concentration of lead. At the
time of the EPA visit to the [JJJJJJll home, there were two patches of new asphalt visible on
along the parkway where the [l original service line ivas located,
indicating recent excavation and possible recent physical disturbances to the
service line (Appendix C). These potential disturbances were along the galvanized iron
section of the service line and as noted above, research has shown that the presence of lead
pipe upstream can ‘seed’ the galvanized iron pipe downstream with lead, which results in an
accumulation of lead-bearing scales within the galvanized pipe downstream of the lead
portion of the service line. It is reasonable to assume that these physical disturbances to the
galvanized iron portion of the service line could therefore result in the same dislodging of
scale and sediment as studies have shown can happen with lead service lines. ~

The street disturbances on ||| N occurred after the [l moved into the home

along the portion of the service line made of galvanized iron pipe. There were no visible signs of

disturbance on Bryant Street where the lead portion of the & service line was situated (see

Appendix C). It is likely, given the extremely high lead levels found and the co-occurrence of

- aluminum, phosphorus and lead, that the long segment of galvanized iron pipe was seeded with
lead over the entire length of the pipe and the physical disturbances and other factors such as the
water chemistry resulted in the release of large amounts of the high-lead bearing scale and
sediment into the water. Virginia Tech also found nearly perfect correlations between the lead in
water and markers for galvanized pipe scales including zinc.

Recommendations

As indicated by the results from the [JJJJJl] home and previous EPA work, the presence of
lead pipes over many years has likely resulted in the accumulation of lead in the scales
within non-lead pipes downstream of the lead pipe and physical disturbances to the leaded
or non-leaded portions of the service lines have the potential to release large amounts of
scale and sediment that could pose an immediate and acute health hazard to the residents.
Consequently, even with corrosion control treatment in place in the future, physical
disturbances will be capable of dlslodgmg the high lead-bearing scale and sediment from
non-lead pipes as well as lead pipes, as was the case in the earlier EPA study.

Obtaining information on the lead reservoirs in the scales within the lead and non-leaded
portions of intact service lines is essential for determining the potential risk to residents
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from lead-bearing scale released as lead lines are replaced as well as the risk that may
remain following removal of the lead lines, where the non-leaded portions of service lines
are left in place,

As the [l scrvice line was very long compared to the length of most typical service lines, it
is important to assess the potential risk posed by the scale reservoirs in more typical lengths of
service lines by extracting both the leaded and non-leaded portions of service lines which have
not been physically disturbed. The service lines chosen for extraction and analysis should be
representative of the materials commonly used downstream of the lead pipe (e.g., galvanized
iton, copper, plastic). Extraction/handling procedures should be developed by EPA to ensure that
damage to the scales from the excavation, extraction and delivery of the service line segments is
minimized. Sequential sampling should also be conducted on a representative group of homes
with common plumbing materials {(e.g., galvanized iron, copper, plastic) to determine the extent
to which the lead from the service line has seeded the interior plumbing in homes.

1t is also critically important to develop and incorporate ongoing training and public education on
the potential for high lead release from the scales as a result of any future physical disturbances
to service lines and mitigative actions that residents can take to lower their exposure risk. The
training and educational material should be assessed for clarity, meaningfulness, and
accéssibility by a group of residents and health experts to ensure the effectiveness of the
comimunications.

At a minimum, immediate training and public education on the potential risks posed by physical
disturbances to service lines should be developed by communications experts and provided to
residents, community groups, elected officials, health departments, pediatricians and
gynecologists, water and non-water utilities (gas; electric, cable, etc.), plumbing organizations
and contractors. Residents should be notified of scheduled work by water and non-water utilities
and informed of the potential risk of increased lead levels due to these disturbances.
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Appendix A - Background Information
National Primary Drinking Water Regulations (NPDWR) Violations — City of Flint

Following the switch to the Flint River, the City of Flint expeuenced a series of NPDWR
violations as follows:

Acute Coliform MCL violation in August 2014

Monthly Coliform MCL violation in August 2014

Monthly Coliform MCL violation in September 2014

Average TTHM MCL violation in December 2014

Average TTHM MCL violation in March 2015

Average TTHM MCL violation in June 2015

Sampling Sites
The map below shows the three homes that were sampled as provides information on the length
of the service lines and the plumbing material. Two portions of the original service line were

extracted and analyzed and a third portion was collected from the entry point into the home, but
not analyzed.

[map redacted because it shows Personally ldentlﬁable
Information]
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Internal Plumbing — —

The following pictures were taken at the [JJJJJl| home located at || NG Wit

the exception of a a few minor metallic connectors, all potable water plumbing in the home was
found to be CPVC plastic pipe which is NSF-certified for drinking water use.
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Treatment Unis ~ NN

The [l bome has a whole-home sediment filter, as well a non-functioning ‘Hydro-Quad
Commercial Water Processor’ which is bypassed. There was no iron filter in the home as had

been previously reported.

Arrow indicates
water flow direction
after water meter

‘Hydro-Quad’ Tank

Sediment Filter
iw&fdpcot WHKF-WHWC)
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Appendix B — Analytical Results

Lead in water sampling results from the [l residence (D)

City of Flint Samples

The City of Flint collected water samples from the [JJJJJJ residence and analyzed them for
lead. The results for each date are listed below.

February 18, 2015: 104 ug/L

March 3, 2015: 397 pg/L

April 2,2015: 707 pg/L*

*This sample result had not been provided to the [JJJij at the time the interim report was
written.

Virginia Tech Sampling Results (provided courtesy of Virginia Tech)

Samples were collected from the il home following an extended stagnation period
(April 3, 2015 to April 27, 2014) after the water at the ﬁ residence had been shut off.
The water was turned back on and three sets of sequential samples were collected on April
28, 20135, at different flow rates (low, medium and high).

100000 5
] ~-Low flow
~@=Medium flow
10000 - —8—High flow
B 3
RS
3
= 1000
100 ""l""ll'"I'V"'I""1""l'll'l'll'|l"'l'll'i'l"ll"'ll"'
0 I 2 3 4 5 6 7 8 9 10 11 12 13
Sample #
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Low Flow

1 L Sample Bottle 125 mL Sample Bottle
:".‘;'i'::)"t M1 | M2 | M3 M4 | M-S M6 | M7 | M2t | M22 | m23
Ag (ppb) o (] 0 0 0 0 0 0 0 0
Al {ppb) 2,285 4,198 7,683 1,856 5,623 1,422 3,413 1,865 666 2,015
As {pph) 3.3 3.9 4 2 32 2 26 36 19 3.1
Ba (pph) 313 39.8 277 212 24.2 209 22.8 31.3 213 326
€Ca (ppb) 43,150 | 43,620 | 43580 | 42590 | 43,030 | 42,030 42440] 40,790 | 41,050 | 41,460
Cd {ppb) 25 4.2 5.7 1.9 39 2 25 2.2 14 24
¢l (ppm) 1,206 1,148 1,272 1,178 1,187 1,214 1,218 1,641 1,076 1,044
Co {ppb) 11 17 09 0.4 0.7 0.4 0.5 0.9 03 1
Cr {pph) 24 25 26 13 1.9 16 15 13 13 17
Cu (ppb) 235 355 294 94 146 101 112 180 82 178
Fe {pph) 3,598 4,928 3,419 1,446 3,029 2,142 1,780 3,096 1,344 3,241
K {ppb) 3,480 3,508 3,445 3435 3,430 3,391 3400 |- 3,256 3,319 3,341
Mg {ppb) 10310 | 11,910 17,990 11,290 | 15470 10,610 12,720 8,361 9,396 9,008
Mn {ppb) 1,734 2,790 1,093 462|703 429 652 1,382 482 1,509
Ma (pph} 23 23 19 1.9 19 1.8 18 |. 1.7 1.7 18
Na {ppb) 17,790 | 172,860 | 17810 | 17620 17,650 17410| 17610 | 16960 | 17,100 | 17,280
Ni {ppb) 9.8 16 30.7 8.1 232 6.2 153 6.6 3.7 6.8
P (ppb) 835 1,267 1,441 416 1,040 379 691 773 261 819
Pb (ppb) 2171 3,550 5,224 1,412 3,735 1,038 2,542 1,759 552 1,857
S {ppm) 285 23.7 285 28.4 285 28 28 26 27 27.1
Se {pph) 0.2 0 0.1 0.1 0.2 o 03 o 0 02
sl {ppb) 3,212 5281 | 12,320 4,474 9,401 3,770 6,231 2,619 2,582 2,775
sn {pph) 4.6 4.9 6.1 22 45 23 3 23 15 23
Sr (ppb) 1294 1323 1285 125 127.7 1253 126.1 1263 125.5 128
Ti (ppb) 34 5.8 83 2.1 5.8 19 3.1 3 14 31
U {pph) .1 16 26 08 1.9 0.7 12 09 04 09
V {pph) 139 175 239 9.8 176 89 13.8 122 6 10.8
Zn (pph) 1,055 1,848 B3| M7 1,890 839 979 746 513 808
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Medium Flow

1 L Sample Bottle 125 mi Sample Bottle

ff:.‘::;m M-8 M9 | M10 | M-11 | M-12 | M-13 | M-14 | M-24 | M-25 | M-26
Ag (ppb) 0 0 0 0 0 0 0 ] 0 0
Al (ppb} 891 2,142 4,493 1,810 431 877 8,159 2,005 286 | 347
As {pph) 22 29 39 25 2 23 4.6 2.7 1.8 2
Ba (pph) 22 20.1 36.3 28 189 22.6 37.1 26.2 18.9 19.4
Ca (pph) 41520 | 41,580 | 42080 | 41,490 41020 | 40850} 42010| 40940 41,110| 40550
Cd (ppb) 15 2.4 4 2.1 1 15 49 29 03 1
€l {ppm) 1,320 1,211 | " 1252 1,225 1,507 1,321 1,324 1,179 1,258 | 1,318
Ca (ppb) 0.4 08 1.3 0.7 0.2 0.4 1.4 0.7 0.2 0.2
Cr {pph) 11 15 2.2 14 1.2 11 3.5 2.1 11 1.1
Cu (pph) 104 151 257 144 65 119 267 166 52 59
Fe (ppb) 1,510 2,476 4,254 2,258 912 1,471 4,563 3,450 711 820
K (pph) 3,363 3,391 3,370 3,352 3,344 3,311 3,360 3,308 3,356 3,311
Mg (pph) 9,769 9,960 | 12,360 9,703 9,331 9513 ) 16430 10820 9,237 9,166
Mn (ppb) 498 1,185 1,878 | 1,052 231 536 1,947 | - ge7 167 220
Mo {pph}- 18 1.8 18 19 18 18 2.2 2 1.7 1.7
Na (ppb) 17,240 | 17370} 17370] 12310] 17190 17010) 17320] 17020 ) 17140 | 16,950
Ni {pph} 4.4 7.2 16.2 6.8 2.7 3.8 33 7.7 2.1 24
P {pph) 321 690 1,233 595 178 332 1,697 573 144 163
Pb (ppb) 688 1,791 3,655 1,549 366 616 5,048 1,631 237 292
S (ppm) 27.6 27.5 27.3 27.3 27.1 26.9 27 264 27 26.6
Se {pph) 0 0 0.2 0.1 0.1 0.2 0.2 0.3 o1 0
Si (ppb). 2,892 3,591 6,180 3,307 2,445 2,756 11,280 4,184. 2,274 2,303
Sn {ppb) 2.2 2.6 4.4 2.5 1.4 1.8 49 3 1 11
Sr (ppb) 124 128 128 126 124 124 128 126 125 124
Ti {ppb} 16 2.9 55 25 1 1.2 7.7 2.7 0.4 0.6
U {ppb) 05 09 17 09 04 os] a7 09 03 03
1 Vippb) 8.4 119 175 104 8.2 84 5.1 9.7 6 7.4
Zn {pph) 657 933 1,669 236 366 502 1934 ] 1,304 305 337
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High Flow
1 L Sample Bottle 125 mL Sample Bottle

(E::’I'::)"t Mi1s | M16 | M17 | ma8 | mas | m20 | m27 | M2 | m29 | m30 | mar | ma2

Ag (ppb) 0 ] o 0 0 0 0 (] 0 0 0 0
Al {pph) 7,984 | 5713 | 3,714 912 | 1,354 | 19440 | 1,803 248 458 8221 1,859 2176
As {pph) 5 41 43 19 2.1 7.4 29 2 22 23 3.2 3.4
Ba (ppb) 40 37 45 21 2 41 32 19 20 22 31 34
Ca{ppb) 42,200 | 41,870 | 41,760 | 41,120 | 41,110 | 43,860 | 41,410 | 40,730 | 40,990 | 40,550 | 41,000 | 41,050
cd {ppb) 5.6 41 37 14 19 9.3 22 0.9 12 16 21 25
Cl (ppm) 1,347 1 1,261 | 1088} 1150 | 1,138 ] 1,285 891 | 1,261 ] 1,309 | 1,215 | 1,121 1,226
Ca (pph) 16 14 17 04 0.4 1.9 09 c.2 0.3 0.4 0.9 1
Cr {ppb) 238 24 26 13 13 4.8 1.7 11 15 15 16 1.8
Cu (ppb} 541 24 276 89 105 351 165 52 70 % 167 192
Fe (ppb) 4926 | 42881 5323 1,509 1,705| 6491 3,074 667 | 1,215| 1591 | 3,026 | 3,349
K (ppb) " 3,363 3350| 3343 3327 | 3305 3410] 3,361 | 3320 3,348 | 3,287 | 3,333 | 3,331

Mg {ppb) 15,910 | 13,430 9,758 9,633 | 10,240 | 29,890 9,110 9,158 9,305 8,462 9,051 9,157

Mn (ppb) 2,067 | 2,058 2,818 498 503 1,975 1,401 149 301 534 1,369 1,638

Mo (ppb) 2 2 2 L9 1.9 22 18 1.8 1.8 1.8 18 1.8
Na (ppb) 17,340 | 17,310 | 17,280 | 17,110 | 16,980 | 17540 | 172,370 | 17,040 | 17,210 | 16,840 | 17,250 | 17,230
NI (pph) 306 217 11.8 46 5.8 80 75 3 2.8 39 63 7.2
P (pph) 1,758 | 1,378 | 1,336 308 378} 3224 7 134 199 299 756 847
Pb (ppb) 5,702 | 4,781 | 3,585 755 | 1,055 | 13,200 | 1,752 217 384 715 | 1,742 | 1,962
S (ppm) 27.2 26.9 26.8 26.7 26.6 27.1 27 266 26.9 26.2 26.8 264
Se {ppb) 0.2 0.2 0.2 0 0 0.1 0 0.2 0.1 0.2 (% | 0.1
St {ppb) 10530 | 7660 | 3,636 | 2,830 | 3573 26740 | 2680 2,258| 2422 | 2687 2661 2826
Sn (pph) 5.6 42 38 18 2 89 22 1 13 16 22 25
Sr {ppb) 129 128 129 125 125 131 128 125 125 125 127 127
Ti{ppb) 8.2 6.1 6.2 1.1 22 169 3.7 05 0.8 13 3 31
U {ppb) 27 2 16 05 0.6 5.6 09 03 0.4 0.5 09 1
V{pph) 243 19.8 16.3 6.8 8.3 513 10.2 6.5 7.8 8 109 117
Zn (ppb) 2520 1,622 1,305 593 796 | 3,652 752 293 395 603 739 856
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Corvrelation between lead, phosphorus and aluminum

The correlation of lead and phosphate, as well as lead and aluminum, indicate that the
samples were captured scale and sediment that had formed inside the pipes while the City of
Flint was purchasing water from Detroit. The absence of these chemicals in the current
treatment provided by Flint indicate that these elements were not in the water passing
through the pipes, but came from the scales inside the service line which had disintegrated
into the water or were dislodged into the water.

Correlation between Pb and P
(Samples M-1 through M-32)
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U.S. EPA Region 5 sampling
-Me (following replacement of service line)

Following the replacement of the [JJJJJij original service line, a series of 15 sequential
samples were collected from the kitchen tap to measure the lead levels and other parameters
to ensure that the high lead from the original service line had not contaminated the interior
plumbing at the home. With the exception of two areas, lead levels were low
throughout the plumbing following the service line replacement. The two sources
of lead that were still detected in the plumbing are likely the water meter (Sample 3) and the
new external service shut-off valve (Samples 9-11). Although new brass plumbing
components must be lead-free, there can still be some lead that is released from these
components.

6 600
54 400 §
32 200 §
o S e T —— Bt o - S g
01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 §
Sample #
~®=lead (ug/L) ==@==Copper(ug/L) =&==2Zinc (ug/L)
I (R orme)
After Service Line Replacement
Copper Lead Zinc Cadmium Iron Phosphorus
Sampled | ShteDescription | tuen) | (we/) | wgmy | (mem) | (mem) | (mes
o1 Kitchen 13.1 13 70.9 u 0.171 u
02 Kitchen- 20.1 0.687 23.2 u 0.117 u
03 Kitchen 141 3.01 76.8 u 0.144 U
04 Kitchen 336 1.76 454 U 0.151 u
05 Kitchen 419 1.17 32.2 u 0.149 U
06 Kitchen 463 1.03 24.8 U 0.149 u
07 Kitchen 529 0.8 19.6 u 0.146 U
08 Kitchen 554 0.666 14.9 U 0.147 u
09 Kitchen 571 |. 3.07 11.6 | U 0.195 U
10 Kitchen 345 3.93 10.3 U 0.282 1]
11 Kitchen 233 194 | . 0 u 0.283 u
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I A home)

After Service Line Replacement

sample | site Description | (Y m (gt c?:::/ir)m (mefl) Ph?;':;:)r "
12 Kitchen 171 1.17 0 U 0.290 U
13 Kitchen 139 | 0.864 0 U 0.292 U
14 Kitchen 110 0.67 0 u 0.294 | U
15 Kitchen 91.5 0.505 0 u 0.297 U
16 Bathroom 29.7 5.52 713 U 0.259 u
17 Water Heater 70.4 31.7 883 U 0.540 0.0877
18 Water Heater 35| . 9.74 346 u 0.0870 U

Site #2 (Bryant Street)

Based on the results found at this home, it does not appear that any portion of the service
line is made of lead, and as a result, the lead levels are low in most samples. The exception
is in Sample-1 which reflects water within approximately 15 feet of the kitchen tap and is
likely due to brass components in the faucet, underlying valves and fixtures.

10

Lead
o N £~y (<]

=g=Lead (ug/l) -=e=Copper(ug/l) =—8=2Zinc (ugﬁ.)
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Site 2

Sample #
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70
60
50
40
30
20
10
0

Copper and Zinc

Page 17 of 25




Final Report, October 21, 2015

Site 2
{Note: U for Zinc replaced with 0 to show on graph)
sample # Copper Lead Zinc Cadmium fron Phosphorus
(ug/L) {ug/L) (ug/L) {mg/1) (mg/L) (mg/L)
01 31| 811 64 U 0.0307 U
02 14.7 1.46 U u 0.0302 U
03 20 1.72 u u 0.0302 U
04 13 0.933 u U 0.0301 U
05 12.3 0.862 u ] 0.0311 U
06 14.2 0.795 u U 0.0298 U
07 14.2 0.769 u U 0.0311 U
08 13.3 0.691 u u 0.0317 U
09 9.6 0.774 u u 0.0319 U
10 7.57 0.715 u U 0.0313 U
11 7.04 0.611 u ] 0.0301 U
12 7.3 0.655 u U 0.0336 U
13 7.37 0.644 u U 0.0308 u
14 7.09 0.631 u U 0.0313 u
15 7.05 0.621 U u| 0.0300 U
Site #3 (Bryant Street)

Based on the results found at this home, it appears that the portion of the service line from
the external service shut-off valve to the water main is made of lead as indicated by the
increase in lead levels in samples 7 through 9.

Site 3
25 - 400
20 ' 2
300 £
15 T
3 200 §
10 §
5 100 §
0 0

01 02 03 04 05 06 07 08 09 10 11 12 13 14 15
Sample #

w@=lead (ug/l) =@=Copper(ugfl) ==8=Zinc(ug/L)
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Site 3

sample # Copper | Lead Zinc | Cadmium | 1iron | Phosphorus
(ug/t) | (ug/t) | (ug/L) | (mg/L) | (mg/L) [ (mg/L)
01 40.7 2.63 132 U 0.0622 U
02 44.4 4.77 55.3 u 0.249 u
03 39.3 4.79 88.8 U 0.179 U
04 66.8 6.26 57.2 U 0.346 U
05 272 3.07 34.2 U 0.105 U
06 362 3.7 21.4 u 0.0598 u
07 331 11.7 19.5 U 0.0512 u
08 69.9 225 16.6 U 0.0399 U
09 425 12.7 15.1 U 0.0480 u
10 384 3.94 14.4 U 0.0489 u
11 37.5 3.72 14.5 U 0.0492 U
12 34.8 3.39 13.6 U 0.0481 u
13 33.1 3.23 13.1 u 0.0484 U
14 32.8 3.2 13 U 0.0480 U
15 314 3 12.3 U 0.0490 U

Analysis of [ original service line Pipe (galvanized iron portions)

Lead can also be found in galvanized pipe coatings as a contaminant in the zinc that is used
to coat the surface of iron pipe in the galvanizing process. As such, two sections of the
original service line were analyzed for lead content.

The images and data presented below are for a typical range of galvanized iron pipe.
Lead Content of Galvanized Iron Pipe - Examples

Chi Tu e

Inside: Fe: 16.8- Inside: Fe: 13.1- Inside: Fe: 0.9- Inside: Fe: 3.9-

94.3%, Zn: 0.1- 26.8%, Zn: 71.3- 37.4%, Zn; 61.3- 69.1%, Zn: 29.3-

83.7%,Pb: 0-0.7%  85.9%, Pb: 0.4-0.9% 6.8% 93.1%, Pb: 0-1.3%

Qutside: Fe: 4.6- Qutside: Fe: 37.6- Outside: Fe: 1.8- Outslide: Fe: 7.2-

12.6%, Zn: 81.5- 57.1%, Zn: 41.6- 14.9%, Zn: 19- 13.0%, Zn: 86.2-
94.1%, Pb: 1.0- 60.1%, Pb: 0.8-1.0% 98.1%, Pb: ND 91.7%, Pb: 0.5-0.8%
1.1%
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Below are the results of the galvanized pi
sections of galvanized iron pipe from the
indicate that the

e analyses conducted by Virginia Tech on the two
i original service line. The analyses
original service line was a typical galvanized iron pipe.

Service line pipe sample #1

Outer Rust outside Plpe Inner Rust outside Plpe Wall (XRF: Fe: 6.9%;
Wall (XRF: Fe: 3.4-8.5%; Pb: 0.02%; Zn: 0.23%)
Pb: 0-0.03%; Zn: 0.3-0.7%),

Outside Pipe Surface
{XRF: 90.7-90.8%; Ph:
- 0.5-1.1%; Zn: 8.0-8.6%)

Inner Plpe Surface (NA)

Rust Inside Pipe Wall (ESEM:
0: 62.7-72.5%; Fe: 0.3-7.1%;
In:3.0-5.9%

Pipe Cross Section (ESEM:
0t 34.9-49.8%; Fe:48.4-
87.9%}

Service line pipe sample #2

Outer Rust outside Pipe Wall nner Rust outside Pipe Wall {(XRF: Fe: 11.7-83.0%;
(XRF: Fe: 96.2-98.5%; Pb: 0- Pb: 0.01-1.1%; Zn: 0.22-15.7%)
1.3%; Zn: 1.0-2.8%; Cu: 0-0.2)

Outside Pipe Surface {XRF: Fe:
98.1-99.8%; Pb: 0-0.2%; 2n: 0-
1.3%)

Inner Pipe Surface {NA)

Rust Inside Pipe Wall (ESEM:0:
67-71.2%; Fe: 2.6-4.9%; Zn: 0-
2.6%

Pipe Cross Section (ESEM:

Service line pipe sample # 0:0-34.5%; Fe: 65.3-99.8%)
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Lead portion of the [JJJJJl original service line

Lead service lines can contribute up to 75 percent of the total mass release into the water. The
portion of the original service line from the water main to the external shut-off valve at
the corner of and Bryant Street is made of lead and is estimated to be
approximately 25 feet in length.

. Lead service line
from water main to external shut-oft valve for ||| [ NEGNGNGTGNGEG
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Appendix C — Additional Information
Physical disturbance of lead service lines

A recent EPA study indicates that physical disturbances to lead service lines or in proximity to
lead service lines can cause the dislodging of the protective scales from within the lines. The
photograph below shows the scale that was dislodged from inside a lead service line during
routine maintenance work in another city due to a physical disturbance of the line. The dislodged
scale and sediment contained a very high concentration of lead.

LSL disturbance
Scale has fallen off
Physical disturbances can dislodge
high-lead scale and sediment

Sediment/Scale -» Primarity Aluminum, Phosphorous &
Calcium

¢ 330,000 pg/L Pb in particulate sample

* 125,000 pg/L Pb in suspended sample

Lead service line disturbances were found to be a common factor for the majority of sites with high lead
lavels. It is also possible that low water usage may play a role in sites with the highest lead levels.

Lead service line scale analyses conducted by EPA’s Office of Research and Development or
obtained from peer-reviewed published literature from cities across the U.S. and in Canada
(summarized below) show that scales within lead service lines can contain very high
concentrations of lead. The yellow highlighted column in the table below shows the percentage
of lead that has been found within different scales inside of lead service lines.

m-m-m-m-m_
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li..earc’lhi‘lulite, Su‘smmite, N ;
MacPhersonite bJ(S(?jt)(CQJ)}.(OH) 76.80 2.207 " 1778

1 @
=]
[
| =
‘,l- =
=
4

15.80  [0.00

Lead(Il) orthophosphate [Pbs(PO)s 76.60

While visiting the home, two fresh patches of asphalt were seen along the parkway
where the original service line was located. The jarring and vibration associated with

excavation can dislodge the high lead-bearing scales from within the service line pipes.

Recent patch (#1) of asphalt along curb next to the parkway where the [JJJJilservice
fline runs.

Photograph taken by U.S. EPA on April 27, 2015

Recent patch (#2) of asphalt along curb next to the parkway where the -
service line runs.

Photograph taken by U.S. EPA on April 27, 2015
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July 2011 image _ (view from — toward Bryant
Street).

Google ‘Street View® Image 1 captured in July 2011 shows no patches in street along curb next
to the parkway where the H service line runs toward Bryant Street, indicating that the
physical disturbances occurred after the date this image was captured (July 2011).

Juli 2011 image of (view from Bryant Street toward [N

Google ‘Street View’ Image 2 captured in July 2011 shows no patches in street along curb next
to the parkway where the H service line runs toward Bryant Street, indicating that the

physical disturbances occurred after the date this image was captured (July 2011).
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Corner of and Bryant Street (location of original external shut-
off valve).
Photograph taken by EPA on April 27, 2015 shows no visible signs of physical disturbances in

the vicinity of the lead portion of the service line from the external shut-off valve to the

water main on Bryant Street.
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