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Executive Summary 

Background and Need for Action 

Environmental Health is the branch of public health that focuses on the interrelationships between 
people and their environment, promotes human health and well-being, and fosters healthy and safe 
communities. As a fundamental component of a comprehensive public health system, environmental 
health works to advance policies and programs to reduce chemical and other environmental 
exposures in air, water, soil, and food to protect residents and provide communities with healthier 
environments. Environmental health protects the public by tracking environmental exposures in 
communities across the United States and potential links with disease outcomes. 
 

To achieve a healthy community, homes should be safe, affordable, and healthy places for families to 
gather. Workplaces, schools, and child care centers should be free of exposures that negatively 
impact the health of workers or children. Nutritious, affordable foods should be safe for all 
community members. Access to safe and affordable multimodal transportation options, including 
biking and public transit, improves the environment and drives down obesity and other chronic 
illnesses. Outdoor and indoor air quality in all communities should be healthy and safe to breathe for 
everyone. Children and adults alike should have access to safe and clean public spaces, such as parks. 
When a disaster strikes, a community needs to be prepared; it should have the tools and resources to 
be resilient against physical (infrastructure and human) and emotional damage. All these activities 
require the participation of federal, state, local, and tribal governments. 
 

Building a Robust Environmental Health System 

Investing in essential governmental environmental health services through dedicated resources will 
create an effective environmental health system that proactively protects communities and helps 
everyone attain good health. Federal, state, local, and tribal governments should adopt standard 
approaches to ensuring environmental health equity, protections, and access for all, particularly 
vulnerable and at-risk populations.  
 
The federal government can help build an effective and strong environmental health system by: 
¶ CREATING AN INTEGRATED INFRASTRUCTURE TO COLLECT AND TRACK CRUCIAL INFORMATION.   

¶ DEVELOPING A WELL-TRAINED AND HIGHLY SKILLED WORKFORCE. 

¶ PROVIDING AMPLE AND SUSTAINABLE FUNDING FROM DIVERSE SOURCES. 

¶ ENSURING THAT POLICY AND PROGRAMS ARE GROUNDED IN EXISTING AND UP-TO-DATE EVIDENCE-
BASED RESEARCH. 

¶ ENCOURAGING/INCENTIVIZING CROSS-SECTORAL PARTNERSHIPS TO SUPPORT CONSIDERATION OF 

HEALTH IMPACTS. 

¶ ASSURING ENVIRONMENTAL HEALTH SERVICES ARE EQUITABLY ACCESSIBLE. 
 

A cohesive environmental health system monitors and measures diseases, hazards, exposures, and 
health outcomes; can collect data over time; and can present real-time data to quickly respond to 
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emergencies and identify problems for program planning. All government agencies should assess the 
environmental health impacts of their programs and policies across all sectors to improve the health 
of all communities and people. 
 

Opportunities for Action  

Governmental environmental health services are not a luxury; they are essential to providing basic 
needs to the public, such as safe drinking water, clean air, lead poisoning prevention, climate change 
adaptation, and more. Everyone should have the opportunity to achieve the highest possible level of 
health at all stages of life, which encompasses physical, mental, and social well-being and extends 
beyond the absence of disease. As such, the following opportunities for action support the 
uncomplicated right to environmental health: 

¶ PREVENTION: Enable federal, state, local, and tribal governments to promote resilient, 
equitable, and healthy communities for all Americans, especially those who are most 
vulnerable and most at risk. 

¶ RESPONSE: Build and support the governmental environmental health system, including 
workforce needs, as well as tracking disease outcomes and environmental exposures. 

¶ REAL-LIFE SOLUTIONS: Strengthen environmental health protections and support peer-reviewed 
research to inform environmental health decision making and practice. 

 

Case Examples that Demonstrate the Need for a Strong and Equitable System 

Environmental health professionals work every day to ensure that the air we breathe, the water we 
drink, and the foods we eat are safe and secure. No one would want a person without a medical 
degree performing surgery, nor should anyone want the safety of their food or water being 
determined by a person who is not a highly skilled professional. Offering collaboration early on, 
enhancing their capabilities to detect and respond to threats, grounding policy and actions in 
evidence-based research, and ensuring that their services reach everyone are critical tenets of a 
system that can create resilient communities after a disaster.  
 

Recent major emergencies demonstrate the need for a strong governmental nationwide 
environmental health system. The Zika virus outbreak, Flint water crisis, and Hurricane Katrina are 
three examples with stark environmental health implications. These emergencies will not be the last, 
so we must prepare by investing in a robust environmental health system.  
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A Vision for Healthy Communities  
 

Environmental health professionals work every day to ensure that the air we breathe, the water we 
drink, and the foods we eat are safe and secure. No one would want a person without a medical 
degree performing surgery, nor should anyone want the safety of their food or water being 
determined by a person who is not a highly skilled professional. Offering collaboration early on, 
enhancing their capabilities to detect and respond to threats, grounding policy and actions in 
evidence-based research, and ensuring that their services reach everyone are critical tenets of a 
system that can create resilient communities after a disaster.  
 

 
Recent major emergencies demonstrate the need for a strong governmental nationwide 
environmental health system. The Zika virus outbreak, Flint water crisis, and Hurricane Katrina are 
three examples with stark environmental health implications. These emergencies will not be the last, 
so we must prepare by investing in a robust environmental health system.  
 

Notably, four interrelated environments play a role in achieving well-being for all: natural, built, 
social, and cultural/spiritual environments that come together to embody a healthy community.1  By 
working toward healthy communities across the country, we as a nation must acknowledge that 
environmental injustices still exist and need to be systematically addressed. Some populationsɂbe it 
the basis of race, ethnicity, income, or ageɂdisproportionately bear the burden from environmental 
stressors, policies, and enforcement.1 From the 1950s to 2016, from Love Canal to the Flint Water 
Crisis, Americans have unequivocally experienced the health impacts of their tainted upstream 
environments. The US is known to have far more cases than other countries in the world in which 
there is strong, undeniable evidence of racial/ethnic populations disproportionately affected by the 
location of environmental burdens.2 
 

Environmental health is central to achieving a healthier nation; however, it is limited by the human 
and capital resources available. Fortunately, environmental health services are, by nature, 
preventative measures that are far more affordable than the absence of action. In 2008, the annual 
cost of environmentally mediated diseases for children, including lead poisoning, methylmercury 
exposure, cancer, asthma, autism, and more were $76.6 billion.3 Just $1 invested in an environmental 
health program can go a long way. For instance, deteriorating lead paint is a common source of lead 
exposure for children that can cause biologic and neurologic damage. For every $1 invested in lead 
pain hazard control, a household has the potential to save $12-$155.4 Asthma is the third leading 
cause for hospitalization in children.5 On average, each case of asthma costs approximately $3,800-
$4,000.6 However, for every $1 spent on national- and state-level programs, $71 in asthma-related 
expenditures is saved.4 Environmental health saves money and saves lives. 
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Yet, the workforce and the infrastructure behind the economic and preventative gains are nearly 
invisible to the public. Just like an airport ground crew is comprised of a team of well-trained 
professionals charged with ensuring that everything goes safely and smoothly on the runway, the 
work of providing environmental health services to ensure the public's safety is dependent upon a 
well-trained, multidisciplinary workforce. Though the public may not always witness the who, they 
rely on environmental health professionals' technical skills, planning, and training to maintain a 
healthy environment and prevent harm in the way a ground crew works to get passengers from 
departure to destination. While the airport ground crew includes flight dispatchers, mechanical 
inspectors, and others; the environmental health workforce includes a diverse team of professionals 
from many disciplines, including sanitarians or environmental health specialists, health inspectors, 
microbiologists, toxicologists, engineers, nurses, and more. For example, a flight inspector inspects 
the plane before take-off for any defects as a preventative measure. Similarly, an environmental 
health professional inspects restaurants, swimming pools, and other public spaces for their safety. 
Just like passengers, individuals cannot always ensure their own safety, but rather have to rely on 
highly trained experts. The work that the environmental health professionals perform is greatly 
realized at the community level.  

Furthermore, the public does not see the infrastructure that provides the tools and evidence these 
professionals need in order to measure, assess, and respond to known and emerging threats. 
Surveillance has a frightening name, but in the public health world, regular data collection, and 
monitoring provide the necessary information for planning, implementation, and evaluation of 
everyday public health practice.7  
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Challenges to Achieving Healthy Communities  

Environmental health services are not a luxury; they are essential to providing the public basic needs 
like safe drinking water, clean air, chemical and food safety, solid waste management, radiation 
protection, healthy and affordable housing, and more.8 When these basic human rights are realized, 
people have the opportunity to achieve optimal health, which encompasses physical, mental, and 
social well-being and extends beyond the absence of disease.8 
 
This aspiration, however, is difficult to realize in the absence of a cohesive environmental health 
system. An environmental health system incorporates a structure, costs, funding mechanisms, 
vulnerable populations, and a trained multidisciplinary workforce to serve and protect the health of 
community members.9  
 
The problem remains that in the US has taken a scattered, disconnected approach to providing these 
tools. There is no coordinated environmental health system. The environmental health services and 
efforts at the federal, state, tribal, and local levels vary in quantity, quality, and organization, creating 
a patchwork system. All levels of government must work together to ensure that the policies and 
programs reach the intended population, and that there is proper enforcement of the safeguards 
put into place to protect communities. This approach means multiple agencies can shift 
responsibility when an issue or a question from a concerned resident arises. Additionally, each state, 
tribe, and local government organizes environmental health services differently. Some 
environmental health services reside in the state health department, while others reside in the 
department of environmental protection or local health department. This distribution of services 
differs in every state. This complicates how to structure a system and which entity to hold 
responsible to ensure prevention of certain health outcomes during an environmental health crisis or 
after an event to assess the long-term damage. Notably, a recent example of lack of accountability 
unveiled itself during and after the Flint Water Crisis (see case example on page 15).  
 

Decades of sound, evidence-based science support the work of environmental health professionals. 
For example, we now know that high blood lead levels resulting from exposure to tainted drinking 
water, leaded paints, and other environmental sources, are associated with significant biological and 
neurological damage.10 And the links between air pollution and adverse health outcomesɂsuch as 
worsening cardiovascular disease, poor pregnancy outcomes, increasing asthma attacks, and 
premature deathsɂare clear.11  
 
However, governmental policies and regulations have not caught up to the science-based evidence. 
For instance, the Toxic Substances Control Act of 1976 was updated in 2013 to give the US 
Environmental Protection Agency authority to regulate new or existing chemicals. While the law, 
renamed the Chemical Safety Improvement Act, has allowed EPA to streamline the process for 
obtaining and reviewing the safety of a chemical, the sheer volume of chemicals in use todayɂ
upwards of 80,000 registered chemicals in the US aloneɂmakes it difficult for EPA to ensure their 
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safety and intended uses. Additionally, although current law aims to increase protections for children 
and pregnant women, it does not adequately address the type of testing necessary to ascertain risks 
to these vulnerable populations before potentially harmful products become pervasive in the 
consumer market.  
 
The Clean Air Act is another example of a well-intended policy that could benefit from updating. 
Congress passed this legislation in 1970 and amended it in 1977 and 1990, intending the act to protect 
communities from harmful air pollution. A key element of the law was the creation of National 
Ambient Air Quality Standards as official limits on the six most widespread outdoor air pollutants. 
The act explicitly requires EPA to review these standards every five years to ensure they protect 
public health within a margin of safety. Since 1970, the nation has reduced these six pollutants by 70 
percent, while simultaneously growing the economy by over 240 percent.12 Despite this success, EPA 
faces challenges to maintain these reviews and to set protective standards based on the emerging 
science. It also faces challenges to its role in evaluating new air pollution threats and enforcing 
standards effectively and equitably. States, tribes, and local governments, likewise, face challenges 
to maintain air pollution monitoring systems and to implement existing pollution controls to meet 
the standards.   
 
The Safe Drinking Water !ÃÔȭÓ ,ÅÁÄ #ÏÐÐÅÒ 2ÕÌÅ has also been called into question. Originally 
enacted in 1991, the Lead Copper Rule lacks enforcement measures that would fully ensure that lead 
concentrations in drinking water do not exceed recommended levels. (Both lead and copper are 
known to cause a range of health problems and to enter the body through corroded plumbing.12) 
 
In addition to out-of-date or inadequate policies and regulations, the level of fiscal resources devoted 
to environmental health provides challenges. Every year, funding for public health is on the 
Congressional chopping block. Without adequate funding, public healthɂat all levels of 
governmentɂis ill equipped to detect, monitor, and prevent environmental health crisis. Life-saving 
interventions, like home-based asthma care, go unfunded. Laboratories are not able to purchase 
equipment to assess food safety risks, like E. Coli in baking goods. Above all, the workforce necessary 
to protect communities is dangerously reduced.  
 
As it stands, an entire cohort of skilled environmental health professionals is being lost, as the Baby 
Boomer generation approaches retirement. The next wave of environmental health professionals 
needs mentoring and training. While graduate-level environmental health programs are more 
plentiful than in the past, program alumni give ÓÔÕÄÅÎÔÓȭ ÌÉÍÉÔÅÄ ÈÁÎÄÓ-on experience and few 
incentives for joining the public sector.13 
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Environmental health professionals are highly trained individuals who work every day to ensure that 
the air we breathe, the water we drink, and the food we eat are safe. No one would want a surgeon 
without a medical degree performing surgery. Nor should anyone want the safety of their food or 
drinking water to be determined by someone who is not an accredited environmental health 
professional. 
 
Another barrier to achieving a truly protective environmental health system is political will. 
Mitigating newly detected environmental health problems may require the appropriation of funding 
or other action from an elected official. Of course, it is easier and less expensive in the short-term to 
do nothing. In the long-term, however, communities bear the cost of governmental inaction by way 
of adverse health and environmental outcomes.  

The Hope: Build a Robust Environmental Health System  

But there is hope. By investing in essential governmental environmental health services through 
dedicated resources will create an effective environmental health system that proactively protects 
communities and helps everyone attain good health. Federal, state, tribal, and local governments 
should adopt standard approaches to ensuring environmental health equity, protections, and access 
for all, particularly vulnerable and at-risk populations. The federal government can help build an 
effective and strong environmental health system by: 
 
1) CREATING AN INTEGRATED INFRASTRUCTURE TO COLLECT AND TRACK CRUCIAL INFORMATION.  

4ÈÅ 7ÏÒÌÄ (ÅÁÌÔÈ /ÒÇÁÎÉÚÁÔÉÏÎ ÁÒÇÕÅÓ ÔÈÁÔ ÓÕÒÖÅÉÌÌÁÎÃÅ ÉÓ ȰÔÈÅ ÃÏÒÎÅÒÓÔÏÎÅ ÏÆ ÐÕÂÌÉÃ ÈÅÁÌÔÈ 
ÓÅÃÕÒÉÔÙȢȱ14 A cohesive environmental health tracking or surveillance system measures 
hazards, human exposures, and health outcomes. The system must collect consistent, 
comparable data over time to identify problems. It must also provide real-time data to inform 
efforts to plan, execute, and assess environmental health services.15 Such a system can be 
achieved in partnership with state, tribal, and local governments; academia; and laboratories.  
 
Academic institutions can gather evidence-based research to elucidate the essential 
characteristics of an effective environmental health surveillance system, and laboratories can 
build capacity to collect and analyze environmental and human samples for environmental 
toxicants. Currently, there are several federally funded surveillance efforts that could be 
integrated into the Centers for Disease Control and Prevention National Environmental 
Health Tracking Network platform16 to enable real-time, data-driven decisionmaking. These 
include the CDC National Biomonitoring Program,17 the Agency for Toxic Substances and 
Disease Registry ToxProfiles,18 the ATSDR National Amyotrophic Lateral Sclerosis Registries,19 
the Department of Defense Environmental Health Surveillance Registry,20 the Air Quality 
System,21 the National Air Toxics Assessments,22 and, now, the US Zika Pregnancy Registry.23  
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2) BUILDING A WELL-TRAINED AND HIGHLY SKILLED 

WORKFORCE. 
The ability for the environmental health 
system to detect, assess, and prevent 
adverse environmental exposures is only as 
good as the workforce. The next generation 
of environmental health professionals must 
have the training to continue this work, as 
well as opportunities for continuing 
education to remain current with the latest 
science. 
 

3) PROVIDING AMPLE AND SUSTAINABLE FUNDING 

FROM DIVERSE SOURCES. 
To successfully face an environmental health 
challenge, such as climate change, requires 
adequate sustainable funding from diverse 
sources. It is not enough to fund an 
emergency response immediately after a 
devastating flood or hurricane. Rather, well-
funded adaptation, mitigation, and recovery 
measures must be planned proactively to 
help communities guard against the effects 
of extreme climate events. Additionally, 
multiple entities should support these 
efforts, so that funding is not contingent on 
any one ageÎÃÙȭÓ ÂÕÄÇÅÔȢ 
 

4) ENSURING SOUND POLICIES AND PROGRAMS ARE 

GROUNDED IN EXISTING AND UP-TO-DATE EVIDENCE-
BASED RESEARCH. 

Environmental health policies should be 
predicated on existing evidence-based 
research and updated regularly as new 
research become available. New research 
must be integrated regularly to ensure that 
policies remain up-to-date. This structure 
should include federal and state regulations.  
 
Implementation and enforcement of policies 

 
 

AN INTEGRATED SYSTEM 
 
National Environmental Health Tracking 
Network ɀ system of integrated health, 
exposure, and hazard information and 
data from a variety of national, state, 
and city sources. 
 
National Biomonitoring Program ɀ offers 
an assessment of nutritional status and 
the exposure of the US population to 
environmental chemicals and toxic 
substances. 
 
National Amyotrophic Lateral Sclerosis 
Registries ɀ the only population-based 
registry in the US for persons with ALS 
to help scientists learn more about ALS 
and its causes. 
 
ToxProfiles ɀ provide 
comprehensive information on 
hundreds of chemicals to determine 
when exposures in communities pose 
health risks. 
 
Zika Pregnancy Registry ɀ federal, state, 
local and tribal health agencies work 
together to collect information about 
pregnancy and infant outcomes 
following Zika infection during 
pregnancy. 
 
Environmental Health Surveillance 
Registry ɀ can be established to contain 
the names of all the individuals who 
were known or believed to have been 
exposed, along with estimates of their 
exposure. 
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is equally important, as a policy is only as strong as its application. The Clean Air Act 
requirement that National Ambient Air Quality Standards be reviewed every five years is a 
good example of updating policies to reflect the current science base. Another example is 
the most recent ozone standard review, which considered new information showing a link 
between ozone pollution and increased risk of low birthweight in newborns.24 Finally, policy 
enactment and enforcement should be considered equally important, as a policy is only 
effective if it is implemented.      
 

5) ENCOURAGING CROSS-SECTORAL PARTNERSHIPS. 
Partnerships among environmental health professionals, communities, transportation and 
urban planners, housing officials, hospitals, safety net providers, and others are necessary to 
address cross-cutting environmental health issues and to ensure that communities have a 
voice in decisions affecting them. Such partnerships should be incentivized by offering 
funding for specific projects. Also, these partnerships should cross the federal, state, tribal, 
and local thresholds, as every level of government is responsible for reaching outside of its 
sector to build new partnerships. 

 
6) ASSURING ENVIRONMENTAL HEALTH SERVICES ARE EQUITABLY ACCESSIBLE. 

All governing bodies should make environmental health equity a priority. Each should 
particularly seek to aid vulnerable populations so that they, too, can realize good health.   

Case Examples 

Environmental health professionals work every day to ensure that the air we breathe, the water we 
drink, and the foods we eat are safe. No one would want a surgeon without a medical degree 
performing surgery, nor should anyone want the safety of their food or drinking water determined 
by someone who is not a highly skilled professional. Effective environmental health systems foster 
community resilience and share several key features: strong collaboration with partners, continuous 
quality improvement to enhance capabilities for threat detection and response, evidence-based 
policies and action plans, and services accessible to all community members.  
 
Recent emergencies demonstrate the need for a strong nationwide, governmental environmental 
health system. The Zika virus outbreak, Flint water crisis, and Hurricane Katrina are three examples 
with stark environmental health implications. These emergencies will not be the last, so we must 
prepare by investing in a robust environmental health system.  
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Zika Virus 

The Challenge  
The Zika virusɂtransmitted both sexually and by the bite of an infected Aedes species mosquitoɂ
was first documented in 1947 in 4ÁÎÚÁÎÉÁȭÓ Zika forest and spread intermittently through Africa and 
Asia for decades. Since then, a generally warming climate, industrial development, and 
environmental damage have facilitated mosquito migration to new areas. 25, 26 The Zika virus spread 
to the Federated States of Micronesia and French Polynesia in the South Pacific and reportedly 
infected 11 percent of the population between 2013 and 2014. By 2015, 1.5 million people were 
infected with the Zika virus in Central and South America. 26 In 2016, local Zika virus transmission was 
first documented in the United States.  
 
Zika infection during pregnancy can cause a range of birth defects, including microcephalyɂa 
neurological disorder characterized by unusually small head size resulting from an underdeveloped 
brain. The disorder ranges in severity from mild to severe and is linked to seizures, developmental 
delays, intellectual disability, movement and balance problems, difficulty swallowing, and hearing 
and vision problems. In the United States, between 2 and 12 babies in every 100,000 live births have 
microcephaly.27 Yet, between 2015 and early 2016, in Brazil alone, 3,893 babies were born with 
microcephaly, of which at least 49 have died.26  
 
Zika is also potentially linked to Guillain-Barré syndrome, a rare nervous system disease. In the US, 
there are about 1 to 2 cases per 100,000 people annually.28 
 
Rapid detection of Zika infection is difficult. Zika diagnostics are needed at local and state 
laboratories level. In addition, obstetricians need guidance on speaking with patients about risks of 
Zika.  
 
Zika is a new disease to the Americas that does not shadow existing epidemiologic studies and 
response practices of previous large-scale outbreaks, like those involving Ebola virus and dengue 
fever. The geographical location of the outbreak is a highly connected area that cannot be contained 
through quarantine or isolation.29 Research is ongoing to prevent or cure the disease. In the 
meantime, there are strategies that could limit or delay the spread and transmission of the disease, 

           Case Examples 

           :)+! 6)253 
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such as avoiding mosquitoes through the use of chemical repellants, bed nets, protective clothing, 30 
and safe sexual practices, such as abstinence or condom use.31  
 

Environmental Health Response 
Previously, the Aedes mosquito was found in tropical weathers. However, with climate changeɂand 
increases in temperatures over longer periods of timeɂmosquitos have spread into regions that 
historically have not seen Aedes mosquitos. Over 20 countries and territories have reported local 
transmission of the Zika virus.32 In the United States, the Aedes mosquito has expanded its 
distribution into the northern regions of the country. The threat of a US Zika outbreak is a public 
health emergency driven by climate change and should be met with a response rooted in 
environmental health principles. A robust environmental health system that protects water, reduces 
harmful chemical exposures, promotes safe housing, and is backed by a sound surveillance system 
will be able to reduce or prevent the spread of further illness from Zika. 
 
Integrated Mosquito Management  
The best way to prevent disease-carrying mosquitoes is through community-based mosquito control 
and public education programs. Integrated mosquito management programs provide mosquito 
monitoring and surveillance of the disease, remove standing water where mosquitos lay eggs, and 
carefully apply pesticides to significantly reduce mosquito populations while protecting water 
systems and minimizing undue human and animal exposure.33 
 
Housing 
There are several actions homeowners can take to 
lessen the risk of Zika virus exposure, such as 
installing screens on windows, especially in homes 
that lack air conditioning and rely on open windows 
for cooling. Also, dumping out standing water 
around the home found in places like flower pots, 
rain gutters, bird baths, and more.  
 
Surveillance and Detection 
In 2016, CDC set up the Zika Pregnancy Registryɂa 
combined effort from federal, state, tribal, and local 
health agencies to collect information about 
pregnancy and infant health outcomes following 
Zika infection.23 This information could feed into a 
larger surveillance system to detect patterns in all 
vector-borne disease over time and in the areas 
affected to help plan a response based on disease 
prevalence.  
 

 
Zika infection during pregnancy has 
been known to cause birth defects, 
including microcephaly leading to an 
underdeveloped skull and, often, 
brain size. 
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Environmental health professionals conduct routine mosquito surveillance to determine local vector 
presence and risk to humans, and to document trends once transmission is detected. This data 
informs mosquito control activities, as well as targeted outreach to educate the health care 
community and public about Zika risks.34  
 
In addition, syndromic surveillance can enhance outbreak detection and situational awareness by 
identifying morbidity trends before diagnoses are confirmed. Collecting useful health data, 
climatology information, and geo-spatial vulnerability (limitations both geographical and regarding 
access to care or treatment) are all critical components to painting a picture of outbreak evolution.14 
This public health tool applies existing and real-time dataɂsuch as data on over-the-counter drug 
sales or the number of patients presenting in emergency departments with specific symptomsɂfor 
early detection of unusual disease clusters or sentinel cases. It might also provide information on the 
trajectory of an outbreak after it begins and provide situational awareness in the absence of an 
outbreak.35  But Zika surveillance depends on the ability for laboratory confirmation of disease cases. 
This, in turn, requires Zika diagnostics at regional reference laboratories or local public health 
laboratories29 to improve test turn-around times. 
 
Vulnerable Populations 
As discussed above, infants born to Zika-infected mothers are especially vulnerable to adverse health 
consequences. A second vulnerable population is those living in poverty who may reside in sub-
standard housing that might have damaged or no window screens and/or standing water in or 
around the home or a multi-unit building, and more. Women living in poverty may lack access to pre-
natal care, decreasing their opportunities to receive information about the risks of Zika infection 
during pregnancy.  

 
Workforce 
Just as an airport ground crew works to ensure passenger safety, the well-trained, multidisciplinary 
environmental health workforce endeavors to maintain an environment conducive to human health. 
Instead of pre-flight plane inspections, environmental health professionals monitor water safety, 
conduct mosquito control activities, carry out syndromic surveillance and biomonitoring, and engage 
in other critical activities. The work that environmental health professionals perform is greatly 
realized at the community level, especially by those most vulnerable to harmful environmental 
exposures. 
 
 

  
Opportunities for Action 

1) Increase mosquito surveillance capabilities and resources for mosquito control. 
2) Instill confidence in the public by creating a robust environmental health system with a 

lead agency. 
3) Provide resources and training to ensure a qualified environmental health workforce. 
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Flint Water Crisis 

The Challenge 
4ÈÅ ÓÁÆÅÔÙ ÏÆ ÏÕÒ ÎÁÔÉÏÎȭÓ ÄÒÉÎËÉÎÇ ×ÁÔÅÒ ÓÙÓÔÅÍÓ ÈÁÓ ÒÅÃÅÎÔÌÙ ÂÅÅÎ ÃÁÌÌÅÄ ÉÎÔÏ ÑÕÅÓÔÉÏÎȢ 4ÈÅ water 
crisis that began in Flint, Michigan, in April 2014 sheds light on the interplay between weak 
governmental policy, the physical environmental health infrastructure, and the lack of oversight and 
accountability in a post-industrial region suffering from years of under-employment and industry 
divestment. Over the course of many months, a population of nearly 100,000 was stripped of one of 
the most basic human needs: clean drinking water. 
 
&ÌÉÎÔȭÓ Áged water systemɂsimilar to that in many US urban areasɂcontains a large percentage of 
lead pipe sand plumbing.36 In April 2014, the city switched its water source from treated Lake 
Huron/Detroit River water to improperly treated Flint River water, which corroded pipes and caused 
lead to leach into the water. 
 
Lead can enter the body through drinking water, through foods cooked with contaminated water, or 
through infant formulas mixed with lead-tainted water. While lead occurs in the environment 
naturally, both EPA and CDC maintain no safe blood lead level in children.37, 38 In fact, lead exposure is 
linked to developmental and neurological damage in children,10 whose bodies absorb ingested lead 
at the alarming rate of 40 to 50 percent, compared with 3 to 10 percent in adults.36  Groups suffering 
disproportionate lead exposure include children, pregnant women, and low-income individuals.36 
 
Most water system damage, as in Flint, is preventable with enforcement of proper regulatory 
safeguards. The application of federally mandated anticorrosive water pipe treatments would have 
cost Flint an estimated $100 a day. Absent such treatments, the cost to replace &ÌÉÎÔȭÓ lead water 
pipes is an estimated $1.5 billion.  
 
As the water crisis was ongoing, Flint experienced a second, unrelated emergency (though also 
pertaining to water safety): ΫΣ ÃÁÓÅÓ ÏÆ ,ÅÇÉÏÎÎÁÉÒÅÓȭ disease, resulting in 12 deaths. The disorder is a 
form of pneumonia caused by bacteria commonly found in lakes and rivers.39 The Legionella bacteria 
is contracted through aspiration of contaminated water, often droplets of water from large building 
air conditioning systems or from water used in showering. While there are no vaccines for 
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,ÅÇÉÏÎÎÁÉÒÅȭÓ disease, 9 out of 10 outbreaks can be avoided by effective water management.40 CDC 
recently developed a practical guide addressing the implementation of industry standards for water 
management to reduce the growth and spread of Legionella in buildings.41 
 
The difficulty for the residents of Flint to recover from such an environmental health disaster is 
multifactorial. 
 

Environmental Health Response 
The Flint Water Crisis has brought attention to a nationwide problem. Washington, DC; Los Angeles, 
CA; Newark, NJ; and Baltimore, MD, all face similar challenges. The reoccurrence of this problem 
demonstrates the need for a universal solution, such as an environmental health system. 
  
Housing 
Although lead use was restricted in plumbing materials in 1986, lead-laced service lines, solders, and 
plumbing fittings are still extant in many older homes and neighborhoods.36 Coupled with 
contaminated water from the Flint River, inadequate water systems treatment, corroded water 
system infrastructure, and older homes, the community of Flint was unacceptably exposed to lead.  
 
Screening and Biomonitoring  
#$#ȭÓ #ÈÉÌÄÈÏÏÄ ,ÅÁÄ 0ÏÉÓÏÎÉÎÇ 0ÒÅÖÅÎÔÉÏÎ 0ÒÏÇÒÁÍ ÐÒÏÖÉÄÅÓ resources to nearly 60 state and local 
health departments to screen for high blood lead levels in children and conduct various lead 
poisoning prevention activities.42 When elevated blood lead levels are detected, the child is referred 
to a physician for remediation. 
 
Biomonitoringɂanalysis of human specimens 
to detect exposure to environmental 
toxicantsɂplays a critical role in lead poisoning 
surveillance in children and adults.43 Data 
collected through the National Health and 
Nutrition Examination Survey show background 
levels of exposure for a typical 
(noninstitutionalized) US resident to more than 
200 environmental chemicals. This baseline 
data complements state- and local-level 
biomonitoring data, which may show spikes in 
exposure for certain populations. Few states, 
however, have an adequate biomonitoring 
program, and not all test for lead exposure.  
 
The National Environmental Health Tracking Network,16 Á ÐÒÏÇÒÁÍ ÏÆ #$#ȭÓ .ÁÔÉÏÎÁÌ #ÅÎÔÅÒ ÆÏÒ 
Environmental Health, can overlay data on lead-poisoned children with geospatial maps to 

 
Most water systems damage, like in 
Flint, Michigan, could be prevented with 
the proper investments, regulations, and 
enforcement.  
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determine whether a particular water system might be implicated in the lead contamination and to 
monitor exposures in vulnerable communities.  
 
Vulnerable Populations 
Historically, lead was introduced into the environment through gasoline and paint. However, 
recognizing the risk of childhood lead poisoning, it was banned from these products and, as a result, 
childhood blood lead levels began to decline. In contrast, incidences of lead in drinking water have 
increased due to the corroding water system infrastructure. 
 
In Flint, exclusionary housing practices forced minorities and low-income families into older homes36 
with older plumbing. Additionally, 42 percent of Flint children live in poverty, compared with  16.2 
percent in the state of Michigan and 14.8 percent nationally.  
 
Workforce 
Just as an airport ground crew works to ensure passenger safety, the well-trained, multidisciplinary 
environmental health workforce endeavors to maintain an environment conducive to human health. 
Instead of pre-flight plane inspections, environmental health professionals monitor water safety, 
conduct mosquito control activities, carry out syndromic surveillance and biomonitoring, and engage 
in other critical activities. The work that environmental health professionals perform is greatly 
realized at the community level, especially those most vulnerable to harmful environmental 
exposures. 
 

 

Hurricane Katrina and Super Storm Sandy 

Opportunities for Action 

1) Offer sÔÒÏÎÇÅÒ ÅÎÆÏÒÃÅÍÅÎÔ ÏÆ ÔÈÅ 3ÁÆÅ $ÒÉÎËÉÎÇ 7ÁÔÅÒ !ÃÔȭÓ ,ÅÁÄ #ÏÐÐÅÒ 
Rule, which sets an action level of 0.015 mg lead per liter tap water. 

2) Improve surveillance capabilities to prevent, detect, and monitor exposures to 
harmful environmental chemicals over time. 

3) Instill confidence in the public by creating a robust environmental health 
system with a lead agency.  

4) Provide resources and training to ensure a qualified environmental health 
workforce. 

5) Develop a federal interagency plan to eliminate lead exposure. 
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The Challenge 
Although a community can prepare for an extreme weather event with sound infrastructure, 
policies, and public education, it cannot necessarily prevent all adverse impacts. When severe, 
widespread storm damage is sustained, some communities may never recover. The level of resiliency 
after a severe weather event is one way to measure preparedness (although after-the-fact).  
 
In August 2005, Hurricane Katrina precipitated massive flooding in New Orleans, Louisiana, damaging 
or destroying over 100,000 homes and causing $108 billion in total damage.44 In October 2012, Super 
Storm Sandy devastated coastal New Jersey, causing major infrastructure damage, power outages, 
and disruption to transportation services totaling over $37 billion in damage.45  
 
Stress from both storms had far-reaching environmental health impacts with acute and long-term 
health implications, such as post-traumatic stress disorder caused by injury or loss of life, loss of or 
damage to property and possessions, forced relocation, financial loss, and more.46 Additionally, 
transportation challenges in flooded areas delayed ambulatory care, increasing risk of permanent 
myocardial damage or death.45 Many residents suffered lost or damaged property, financial loss, and 
the trauma of forced relocation.46 
 
Severe weather events such as Hurricane Katrina and Super Storm Sandy are predicted to increase in 
frequency in the coming years, due to climate change.  
  

Environmental Health Response  
When a storm causes immense damage to buildings and roads, as well as psychological and 
emotional stress, victims may be unaware of risks associated with contaminated tap water or other 
environmental threats. Skilled environmental health professionals are tasked with responding to and 
monitoring compounded environmental threats in the immediate aftermath of an event and over 
time. 
 
Clean Air  
Hurricane-induced flooding can cause mold growth inside dwellings, diminishing indoor air quality. 
Poor air quality, in turn, may aggravate asthma and increase the incidence of lower respiratory tract 
infections (e.g. pneumonia) and upper respiratory tract symptoms.47 Unfortunately, cleaning up after 
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a storm often involves burning piles of accumulated debris, adding further to the air pollution 
burden. Ensuring that debris disposal does not worsen health is a challenge even now.48 
 
Safe Water 
Warm waters create a hospitable environment for harmful algae blooms and the growth of other 
waterborne pathogens. Flood waters often contain a variety of contaminants, and can overwhelm a 
ÒÅÇÉÏÎȭÓ ÄÒÁÉÎÁÇÅ and wastewater treatment systems, increasing the risk of exposure to bacteria, 
parasites, and other harmful pollutants.49 
 
Healthy Community Design 
After a hurricane, travel through flooded, damaged or debris-strewn areas becomes challenging, 
even for first responders. Delays in emergency medical care can result in additional adverse health 
events:  following the destruction caused by Super Storm Sandy, an additional 125 cases of 
myocardial infarctions, 35 cases of stroke, and 70 deaths were recordedɂbeyond the otherwise 
expected incidence.45 The medical, disaster preparedness and first responder communities are 
challenged with not only responding to injuries and death caused directly by the weather event, but 
also indirectly caused by stress and transit limitations.  
 
Housing 
One hundred and thirty-five thousand structures 
sustained damage from Hurricane Katrina, 
including about 105,000 homes..50 Many of the 
damaged homes, built before the 1950s, 
underwent demolition. The destruction of lead-
painted structures elevated soil lead levels; 61 
percent of these homes had lead levels that 
exceeded EPA standards. Children residing or 
attending school near construction sites that 
dispersed lead dust were at risk of elevated blood 
lead levels.50   
 
Tracking and Biomonitoring  
The National Environmental Health Tracking 
Network integrates data from a variety of sources 
pertaining to health conditions (e.g. asthma and 
birth defects), environmental exposures (e.g. 
blood lead levels), and environmental hazards (e.g., air pollution).16 This data enables researchers 
and health authorities to pinpoint localities with environmental health problems and to track 
problems over time.  
 

 
In August of 2005, Hurricane Katrina 
flooded the city of New Orleans, 
Louisiana, damaging or destroying 
over 100,000 homes and causing $108 
billion in damage. 
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Biomonitoring plays a critical role in accessing exposures to potentially harmful chemicals, such as 
lead, in adults.43 Biomonitoring data collected through #$#ȭÓ National Health and Nutrition 
Examination Survey show background levels of exposure for a typical (noninstitutionalized) US 
resident to more than 200 to 300 environmental chemicals.17 This baseline data complements state- 
and local-level biomonitoring data, which may show spikes in exposure (compared with baseline) for 
certain populations. Few states, however, have an adequate biomonitoring program, and not all test 
for every analyte tracked by CDC.  
 
Vulnerable Populations 
Severe weather events do not account for race, income, gender, or age before striking. Yet, 
vulnerable populationsɂincluding communities of color, the elderly, young children, low-income 
communities, and those with chronic illnessesɂbear the greatest burden of injury, disease, and 
death related to climate change. Similarly, socioeconomically disadvantaged communities are not 
always able to recover quickly, or recover at all, in the wake of environmental disasters.   
 
Workforce 
Just as an airport ground crew works to ensure passenger safety, the well-trained, multidisciplinary 
environmental health workforce endeavors to maintain an environment conducive to human health. 
Instead of pre-flight plane inspections, environmental health professionals monitor water safety, 
conduct mosquito control activities, carry out syndromic surveillance and biomonitoring, and engage 
in other critical activities. The work that environmental health professionals perform is greatly 
realized at the community level, especially by those most vulnerable to harmful environmental 
exposures. 

  

Opportunities for Action 

1) Promote clean air for all through enforcement of policies like the Clean Air Act. 
2) Improve surveillance capabilities to prevent, detect, and monitor large-scale 

exposures. 
3) Create a robust environmental health system with a lead agency to shoulder the 

burden of responding to and monitoring compounded environmental health 
threats to a community.  

4) Provide resources and training to ensure a qualified environmental health 
workfor ce. 
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Essential Focus Areas of a Robust Environmental Health System 

Environmental health professionals protect the public by tracking environmental exposures in 
communities across the United States and assessing potential links with adverse health outcomes.  
 
To achieve a healthy community, homes should be safe, affordable, and healthy places for families to 
gather. Workplaces, schools, and child care centers should be free of exposures that negatively 
impact the health of workers or children. Nutritious, affordable foods should be safe for all 
community members.  Access to multiple types of transportation that are safe and affordable, 
including biking and public transit, improves the environment and drives down obesity and other 
chronic illnesses. Outdoor and indoor air quality in all communities should be healthy and safe for 
everyone. Children and adults alike should have access to safe and clean public spaces, such as parks. 
When a disaster strikes, a community needs to be prepared. It should have the tools and resources 
to be resilient against physical (infrastructure and human) and emotional damage. All these activities 
require the participation of federal, state, local, and tribal governments. 
 
The following are 10 focus areas that highlight segments of the environmental health system that are 
all required to ensure a safe community for everyone. Safe water, clean air, vector control, food 
safety, chemical safety, health community design, healthy housing, climate effects, emergency 
preparedness, and environmental health equity are among the most critical and timely based on the 
views of the National Environmental Health Partnership Council. 
 

  

 


































































































