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ABSTRACT 
 

Chicago is considered to be one of the most segregated cities in the United States. An entire body 

of research shows that there is a whole host of consequences associated with neighborhood 

segregation due to the concentration of poverty in majority-minority neighborhoods. 

Neighborhood segregation is often linked to segregated schooling, which again has been shown 

time and time again to be extremely harmful to students of color. Additionally, minorities in 

segregated and low-income neighborhoods are more likely to be exposed to lead which also 

leads to a myriad of health consequences. In 2016, Chicago Public Schools took initial steps to 

test for lead in their school water. Chicago Public Schools educates predominately low-income 

students and students of color, and this research will examine the relationship between the 

presence of lead in school water and the quality of the school. I find some evidence of a 

relationship between quality and the presence of lead and call on school officials and policy 

makers to take steps to mitigate the presence of lead in schools.   
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INTRODUCTION 
 

In early 2014, people all across the city of Flint were being poisoned with lead after 

Governor Rick Snyder decided to switch the source of drinking water from Lake Huron to the 

Flint River. While the people of Flint, who are predominately Black and poor, were drinking 

contaminated and corrosive water, the General Motors factory switched back to receiving water 

from Lake Huron (Kennedy 2016).  The crisis in Flint made headlines across the country, 

meanwhile schools all across the United States were paying little attention to potential water 

contamination in their own drinking fountains. What happened in Flint was egregious and should 

have never happened, but students in Chicago, Detroit, New York City, and others cities across 

the country have had exposure to water contaminated with lead with some attention being 

brought to the forefront only seriously within the past couple of years (Shapiro 2018; Maslin Nir 

2018; Maher 2018).  

As schools test their drinking water and begin implementing better safeguards to prevent 

their students from drinking lead contaminated water, my goal is to find out in which 

neighborhoods and schools lead is more prevalent and analyze the relationship between the 

presence of lead and school quality.  My hope is to find out if Flint is merely just an anomaly, or 

if other highly segregated neighborhoods deal with their own water crises. Thus, I will examine 

what is taking place in the city of Chicago. I am choosing to examine Chicago because it is a 

highly segregated city, so I want to see if lead contamination impacts all students or just students 

of color. Additionally, Chicago is only a handful of places that actually provides enough data on 

lead testing to be able to conduct such a study. With this information I aspire to answer the 

question of “is lead more likely to be present in Chicago Public Schools who teach 

predominately low-income students and students of color?” 
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Lead poisoning has been widely studied (Sampson and Winter 2016; Goldstein 1992; 

Lanphear et al. 1996).  There is wide-spread recognition that people living in predominately 

high-poverty and neighborhoods with large concentration of people of color are more likely to be 

exposed to lead, and children from such communities are more likely to have elevated blood lead 

levels (Benfer 2017; Pirkle et al 1998; Lanphear et al 2002). In fact, researchers find that there 

exists a racial gap in childhood blood lead levels, and Black children are more likely to have 

higher elevated blood lead levels, even when accounting for socioeconomic status. (Moody, 

Darden, Pigozzi 2015). They find that Black people with higher incomes are not more likely to 

live in higher income neighborhoods, and thus, are prescribed to the environmental conditions of 

their neighborhoods.  

While lead exposure is widely studied, little attention has been given at the school level 

before the crisis in Flint. My aim is to add a further layer of analysis to the discussion on racial 

inequality.  Many would agree race and socioeconomic status are good predictors of health 

disparities as well as educational outcomes (Barr 2008; Hunter and Bartee 2003). Bringing the 

discussion of lead exposure to schools can show the pervasiveness of inequality and demonstrate 

that even spaces some believe to be as “great equalizers” can very well contribute to the 

damaging health of students. My empirical findings present some mixed results. Overall, though, 

I do find that there is small evidence demonstrating a relationship between the presence of lead 

in school water and the likelihood that these schools are receiving additional supports from 

Chicago Public Schools.  However, interviewing people familiar with the situation in Chicago, I 

find that lead is still a big issue that many different groups are trying to tackle to prevent children 

from being exposed.  Nationally, we don’t know how many children actually have access to lead 

contaminated water in their schools, and so I recommend that policy makers pass legislation that 
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would require schools to test their waters so we know how pervasive the issue of lead 

contaminated water is.   

 
 

LITERATURE REVIEW 
 

Housing Segregation and Environmental Racism 

During the 1950s and 1960s, as Black people moved into urban cities, white people fled 

to the suburbs to preserve their white spaces and maintain a separation from Black people. This 

has come to be known as “white flight.” The effects of “white flight” have long-lasting imprints 

on the characteristics of a city. Neighborhoods shaped by “white flight” have higher rates of 

poverty, unemployment, and crime (Stone and Stoker 2015; Frey 1980; Gibbons and Yang 

2015). An array of literature highlights the relationship between a neighborhood’s demographics 

and the quality of education one receives (Deckerson 2014; Conley 1999). While some would 

argue that people today can freely choose to live where they want, residents of distressed 

neighborhoods experience the legacy of “white flight” in many facets of their lives that continue 

to perpetuate the cycle of poverty. Research from the Pew Trust highlights the racial inequality 

across income and education and shows that Black people are less likely than their white 

counterparts to exceed their family incomes (2012). Throughout history, the federal government 

poured money into housing for white families to allow them to suburbanize, while at the same 

time they pulled out money from the urban city and stopped caring for housing projects where 

predominately Black people lived (Katznelson 2005; Coates 2014; Moore 2012). Such findings 

dispel notions of meritocracy in the context of the American Dream. Institutional barriers at the 

neighborhood level bar minorities from access to the economic and social forces that would 

otherwise change the circumstances of the generations to come.   
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Neighborhood segregation breeds a whole host of disparities that cannot be ignored. 

While residential racism impacts income (Deckerson 2014), wealth (Conley 1999), and 

education (Chaudry and Wimer 2016), it also increases health disparities (Williams and Sternthal 

2010). Racism cannot be viewed as different events in history or the actions of individuals, but 

rather a process and system that shapes where and how people live their lives. As Turner argues, 

environmental racism is a “hidden violence” that continues to devalue the lives of Black people.  

She examines the case of Freddie Gray who was not only exposed to lead as a child but also 

“was endangered many times over by numerous forms of systemic racism” before he ever came 

in contact with the police (Turner 189, 2016). Thus, while “white flight” was an event of both 

multiple personal decisions and federal investment in suburbanization and disinvestment in city 

infrastructure, the legacy of these events deepened racial disparities and continues to damage 

people every single day.   

Unfortunately, residents of highly segregated neighborhoods are more likely to 

experience worse health conditions and higher rates of exposure to pollutants and other 

environmental factors (Pulido 2000; LaVeist 2005; Morello-Frosch and Lopez 2006). 

Furthermore, poor and minority neighborhoods are more likely to be exposed to lead (Turner 

2016; Hanchette 2006). Lead exposure, as will be discussed later, has horrific effects on the 

growth and development of children and can lead to learning disabilities. Studies show that 

childhood lead exposure is actually related to significant decreases in cognitive ability as well as 

decreases in social mobility (Reuben et al. 2017). People living in neighborhoods with higher 

percentages of Black people and higher rates of poverty are more prone to find themselves 

exposed to lead (Pirkle et al 1998; Lanphear et al 2002). The Centers for Disease Control and 

Prevention states on their website that there are no safe levels of lead found in blood.  Thus, 
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environmental racism should be of major concern because of the consequential health 

implications of not taking the problem seriously.  

 

Lead Toxicity in Schools 

The Centers for Disease Control and Prevention (CDC) clearly state that there are 

absolutely no safe blood lead levels in children (CDC 2018).  Elevated blood lead levels are 

associated with an abundance of health problems. Lead found in the body is associated with 

kidney problems, cognitive damage, learning disabilities, and stunted growth. Children 

especially are at risk because their bodies are more likely to absorb lead than adults (Nowicki 

2018). Children exposed to lead are also at an academic disadvantage as research shows that 

these students perform worse on exams than those not exposed to lead (Amato et. al. 2012; 

Magzamen et. al. 2013). Exposure to lead can also impact behavioral and psychological well-

being, and childhood exposure can persist into adulthood (Martin and Acs 2018). Lead can be 

released from pregnant women to the fetus, which can reduce growth of the baby as well as 

increase the chances for miscarriage or stillbirth (Nowicki 2018).  While lead can be removed 

from the body, the damage cannot. 

Recent studies show that many schools across the country are not taking the necessary 

steps to identify whether or not such problems exist within the schools (Nowicki 2018). In the 

aftermath of the Flint crisis, many schools took to testing their lead levels in the water systems.  

Although not federally mandated, a 2018 GAO report found that only 43% of public school 

districts across the country tested for elevated lead levels (GAO 2018).  Of those that tested, 37% 

of the public school districts found elevated lead levels in at least one of their systems (Nowicki 

2018).  Schools all over the United States are finding elevated levels of lead in their water, and 
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Detroit decided to shut off all water access before the 2018-2019 school year started (Maher 

2018).  According to the Lead and Copper Rule of 1991, a regulation by the Environmental 

Protection Agency (EPA), steps must be taken to treat water systems where 10% of the water 

exceeds the lead action level of 15 parts per billion (ppb). 

Exposure to lead in school drinking water should be a major public health concern. 

Though not required by law, schools have been given the necessary guidance by the 

Environmental Protection Agency on how to test their water systems and identify feasible 

solutions to give children access to clean water. Over 50 million children receive their daily 

source of water from schools (Nowicki 2018); thus, school officials should know if their students 

are drinking water contaminated with lead.   Without testing, it is difficult to identify whether or 

not a water system has been contaminated with lead. States also can take the lead and set their 

own standards on how to test for lead in their sources of water.  

 

Chicago 

Chicago is one of the most segregated cities in the United States where inequality is 

hypervisible (Hirsch 1983; Sampson and Winter 2016). The city has a large Black population 

that experiences higher rates of poverty and unemployment (Stone and Stoker 2014).  As the area 

of residence largely determines education, income, and health, we would expect to see similar 

patterns in Chicago as in the rest of the United States. Segregation in the city bars the poorest of 

current residents from moving up the economic ladder, especially with the decline of industrial 

jobs that were once booming in the city following the “Great Migration” in the early 1900s. 

While economic activity in the city is flourishing, the poorest of residents have seen their 
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opportunities decline (Semuels 2018). These levels of inequality will continue to seep into the 

lives of every day Chicagoans in a variety of ways.  

The segregated neighborhoods of Chicago help perpetuate racial disparities regarding 

educational opportunity and health as well.  According to the Chicago Public Schools (CPS) 

website, about 83% of students attending a CPS school are Black and Latino and 10% of the 

students are white.  As public schools are becoming more increasingly segregated, most students 

attend a segregated school, and poorer students are more likely to attend racially segregated 

schools (Stancil 2018; Brownstein 2015).  Additionally, lead toxicity plagues Chicago’s poor 

neighborhoods.  Sampson and Winter (2016) find that there were higher prevalence rates of 

elevated blood lead levels in neighborhoods with lower median household incomes and higher 

percentages of minorities living in those neighborhoods. They find that the city’s Black residents 

“disproportionately bear the burden of the city’s lead toxicity” (270).  

The literature on the impact of segregation on schooling and lead exposure makes 

Chicago a good case study to analyze the relationship between elevated levels of lead in schools, 

particularly low-income and schools with mostly students of color, and school quality.  As 

schools continue to test for lead in their water to prevent more children from ingesting the 

poison, the damage may already be done to countless students. In the case of Chicago, while a 

majority of schools have been tested and even retested, there are still a number of schools that 

have not reported testing results onto the Chicago Public Schools website.  In their study on lead 

toxicity in Chicago, Sampson and Winter urge future research to take into account schools 

contributing to the health disparities of racial segregation (2016).  This study will examine 

Chicago Public Schools and the implications of segregation and exposure to lead in school 

facilities. 
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EMPIRICAL ANALYSIS 

My empirical analysis includes three distinct parts. Firstly, using the data I have 

compiled, I will explore the relationship between school and neighborhood demographics and 

the quality of the schools, which CPS determines by designating which schools receive 

provisional and intensive services. Given the extensive literature on the relationship between the 

concentration poverty and re-segregation of students of color, I hypothesize schools with a larger 

share of such demographics will likely have lower ratings from CPS and be more likely to 

receive intensive or provisional services. Secondly, I will look at the relationship between the 

presence of lead and the demographics of schools. This can be answered better using descriptive 

statistics, but, again, I hypothesize that schools with a larger concentration of low-income 

students and students of color will more likely be the schools impacted by elevated levels of lead 

in their school water. Combining these two ideas together, my ultimate analysis will examine the 

relationship between the impact of lead as wells as school and neighborhood demographics on 

the probability of schools receiving intensive or provisional services from CPS. I hypothesize 

that the combination of the presence of lead and the school and neighborhood demographics will 

show a stronger relationship to schools receiving services from CPS.  

I will be using a linear probability model to test the relationship between the presence of 

school lead, the number of low-income students and students of color, and neighborhood 

controls with probability of CPS designating a school as a Level 2 or Level 3 school (which are 

both low quality ratings). My model can be expressed such that:  

          
CPS Rating of School = β0 + β1 (School Lead) + β2(# Black Students) + β3 (# Low-Income 

Students) + β4 (# Latino Students) + β5 (State of Illinois Rating of School) + β6 (% Neighborhood 

Black) + β7 (% Neighborhood Latino) + µ 
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Variables1 

Dependent Variable 

 For the dependent variable, I am interested in understanding what contributes to the 

likelihood of CPS designating a school as a Level 2 or Level 3. Levels 2 and 3 indicate that a 

school is receiving provisional and intensive services from CPS.2 Given that school quality is 

conventionally understood to be a rating based on primarily academic performance, my interest 

is understanding how much the likelihood of receiving services increases due to my variables of 

interest. 

 

Key Independent Variable 

For my empirical analysis, my key variable of interest will be the presence of lead in the 

school. Will the presence of elevated levels of lead in school water have an impact on schools 

receiving additional services from CPS? I will be testing school lead along three different 

thresholds. The first is the amount of lead found in schools that exceeds the Environmental 

Protection Agency’s (EPA) standard of 15 parts per billion (ppb).3 The second model will test 

according to the Food and Drug Administration’s (FDA) threshold of 5ppb for bottled water.4 

Finally, the third threshold will be tested according the American Academy of Pediatrics’ (AAP) 

                                                
1 See Table A1 for list of variables 
2 For more detailed information on school quality ratings see 
https://cps.edu/Performance/Pages/PerformancePolicy.aspx  
3 See https://www.epa.gov/dwreginfo/lead-and-copper-rule  
4 See https://www.fda.gov/ForConsumers/ConsumerUpdates/ucm203620.htm  



 10 

threshold of 1ppb.5 Each agency/organization has put forth different standards, and it will be 

important to see if testing according to these different results will yield different results.  

 

Other Variables of Interest 

My other variables of interest will include school and neighborhood demographics. For the 

school demographics, I will be using the number of Black, low-income, and Latino students 

because students from such backgrounds are more likely to attend lower performing schools. For 

the neighborhood demographics, I will be using the percentage of Black and Latino residents in 

the neighborhood. Because of legacy of segregation as described previously, neighborhoods with 

a higher percentage of Black and Latino residents will likely have lower quality schools because 

of government disinvestment in these communities. I will also include a variable for how the 

state of Illinois rated each school. The Illinois State Board of Education and CPS, which I will 

discuss more later on, have not rated every school equally.  For example, the state may have 

designated a school as underperforming though CPS may not have designated such a school as a 

Level 2 or 3, thereby not providing it provisional or intensive services. However, for other 

schools CPS and the state may have designated schools similarly. I therefore believe it is 

important to account for the state’s designation of a school as low or underperforming to see if 

there is a positive relationship of a school receiving services from CPS. 

 

 

 

                                                
5 See https://www.aap.org/en-us/about-the-aap/aap-press-room/Pages/With-No-Amount-of-
Lead-Exposure-Safe-for-Children,-American-Academy-of-Pediatrics-Calls-For-Stricter-
Regulations.aspx 
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Data 

The data comes from the following four sources: Chicago Public Schools (CPS) water 

testing results managed by CPS, the Chicago Data Portal (CDP) which is created and managed 

by the city of Chicago, the Chicago Metropolitan Agency for Planning (CMAP) managed by the 

government of Illinois, and the Illinois State Report Card managed by the Illinois State Board of 

Education.  Data from CPS regarding lead testing from water was collected in 2016 as well as 

the data collected from CMAP. Data on school demographics and performance results from CDP 

and the Illinois State Report Card come from the 2017-2018 academic school year.    

The CPS school lead testing results will be used to code my key independent variable. I 

will be using three different thresholds for elevated levels of lead in school water: 15 parts per 

billion (ppb), 5ppb, and 1ppb.  These are based on the guidelines set forth by the EPA, the FDA, 

and the AAP, respectively. Thus, the variable will be coded as 1 for elevated levels of lead or 0 

for non-elevated levels of lead in the school.  

The Chicago Data Portal will be used in calculating three variables: number of Black 

students, number of low-income students, the number of Latino students, and the school quality 

rating.  The number of Black, low-income, and Latino students are simply the numbers of such 

students in each school as provided by the Chicago Data Portal.  In regards to the school quality 

rating, every year the Chicago Public Schools Board of Education rates each school based on a 

number of characteristics related to testing results, growth for English learners, graduation rate, 

etc.  Each school is then given a rating of a Level 1+, Level 1, Level 2+, Level 2, Level 3, or 

Inability to Rate.  Schools classified as a Level 2 or Level 3 receive either provisional or 

intensive support from the district.  Schools classified as Inability to Rate have been dropped 

from the data. Schools receiving provisional or intensive services have been coded as 1 to show 
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that CPS is providing additional services to support these schools and 0 if schools do not need 

the additional support. 

The last variable of interest is the underperforming variable, which is collected from the 

Illinois State Report Card. This variable is different from the school quality variable in that the 

state of Illinois identifies which schools are doing well and/or poorly. The state of Illinois rated 

schools as Exemplary, Commendable, Underperforming, Lowest Performing, or were not rated.  

It must be noted that this variable is not perfectly correlated to the school quality variable of 

interest.  The Illinois State Report Card designated many schools as Underperforming or Lowest 

Performing that received a Level 1+ or Level 1, the highest ratings, from Chicago Public 

Schools.  In the data set, 55 out of the 659 schools are receiving services from the district and are 

considered to be Underperforming or Lowest Performing by the state of Illinois. Thus, the state 

and the city do not particularly see eye-to-eye on which schools deserve the highest marks. 

Schools are coded as 1 for the Underperforming variable if the state designated the school to be 

Underperforming or Lowest Performing, and schools were not counted if the state gave them no 

rating at all. 

 
Descriptive Statistics 

 
 

Chicago’s schools are highly segregated. Around 90% of Chicago Public Schools 

comprise of a single racial subgroup that exceeds 50% of the school’s student body. Chicago’s 

Public Schools are predominately Black and/or low-income. Over 90% of the schools in the data 

set have a low-income student population above 50%.  Around 47% of the schools in the city 

have a Black student population that exceeds 50%. The next largest student population group is 

Latino students who comprise 37% of schools that exceed a Latino population of 50%. Black 
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students and low-income students again largely comprise schools considered 

underperforming/lowest performing by the state and schools receiving services from the district. 

Of those considered underperforming/lowest performing by the state, 52% have a majority Black 

student population and around 96% of those schools have a majority low-income student body. 

For the schools receiving provisional or intensive services, all of them have a majority low-

income student body, and 76% of those schools comprise of a majority Black student population. 

Of the 659 schools across Chicago Public Schools, only 508 schools were tested for lead 

in the water sources.  Of those 508, 179 schools found exceeded levels of lead according to 

standards set forth by the Environmental Protection Agency.  For the 179 schools that did find 

exceeded levels of lead, almost half those schools have a Black student population that is greater 

than or equal to 50% Black, and almost 90% of those schools have a low-income student 

population that exceeds 50%. Thus, each school that found exceeded levels of lead have a 

student population that is majority Black and/or majority low-income. Roughly 44% of the 

schools that found exceeded levels of lead were identified as underperforming/lowest performing 

by the state, and about 16% of schools that found exceeded levels of lead are receiving support 

from the district.   

RESULTS 

 
 
Hypothesis 1 
 

My first set of results is to verify whether my data is consistent with the literature. Do the 

school and neighborhood demographics of CPS have an impact on whether or not individual 

schools receive supportive services from CPS? The data appear to be giving some mixed results 

(Table A2). I wanted to show results with and without the neighborhood controls to see if results 
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would change. Ultimately, neighborhood controls are important because school quality, as 

demonstrated by my literature review, is impacted by neighborhood demographics. The 

neighborhood controls indeed are significant a 1% level, which shows that an increase in the 

percentage of the neighborhood being Black or Latino is associated with an increase of the 

school receiving provisional or intensive services from the school, though the magnitude of that 

increase is about 0.2%. What does seem rather puzzling is that an increase in the number of 

Black or Latino students is associated with a decrease in the school receiving services, even 

though the magnitude of the decrease is roughly 0.  

What the data do show, however, is that all of the schools receiving services have a 

student population that is majority low-income.  Additionally, 76% of the schools that are 

receiving provisional or intensive services from CPS have a student body that is majority Black.  

Though the regression results show an associated likelihood, the descriptive statistics show us 

which schools are on the receiving end of the services and what the student body of the schools 

is for the schools who do receive those low ratings and services from the district. 

 
Hypothesis 2 
 

In the previous sections, I write that my second underlying assumption is that schools 

with a larger share of Black and poor students will likely be the schools impacted by elevated 

levels of lead. 

According to Figure 1, we see that there is a large concentration of schools with elevated 

levels of lead that include a large share of low-income students and very few white students.  In 

fact, of the 181 schools with elevated levels of lead, 162 have a student population that is over 

50% low-income.  Additionally, 89 of the schools have a student body that is over 50% Black 

and 63 of the schools have a student body that is over 50% Latino.  Due to demographics shifts, 
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and the increase of Latino students in the city of Chicago, I include the impact of lead on them as 

well because they too move into poorer communities.  One thing remains certain, and that 

whiteness is valued. 

 
 
 

 
 
  
 
 

 
 
 
 

 
 
 
 
 
 
 

 

Percentage of White Students  
 

                 Figure 1: Concentration of lead in Chicago Public Schools in 2016 
     Source: Chicago Public Schools 

 
 
Regression Results 
 

For my complete analysis, I will run linear probability models taking into account the 

school and neighborhood demographics. In my regression output, I have included four models.  

Model 1 does not take into consideration the impact of the elevated levels of lead. The second 

model looks where schools exceed lead levels of 15ppb, the EPA threshold.  This level of lead 

was not statistically significant at any conventional levels. Model 3 incorporates schools in 

Pe
rc

en
ta

ge
 o

f L
ow

-In
co

m
e 

St
ud

en
ts 



 16 

which elevated levels of lead exceeded the FDA’s limits of 5ppb. This was only significant at a 

10% level of significance. Finally, the last model looks at the American Academy of Pediatrics 

standard of 1ppb, but this also fails under all conventional levels of significance.  Table 1 gives 

the results for these four models. 

Table 1: Likelihood of the school receiving provisional or intensive services 
 Model 1 Model 2 Model 3 Model 4 
Level of Lead 
Threshold 
 

 .0104 
(.0328) 

.0527* 
(.0304) 

.0085 
(.0418) 

Number of Black 
Students  
 

-.0003** 
(.0001) 

-.0004*** 
(.0001) 

-.0004*** 
(.0001) 

-.0004*** 
(.0001) 

Number of Low-
Income Students 
 

.0003** 
(.0001) 

.0002** 
(.0001) 

.0002** 
(.0001) 

.0002** 
(.0001) 

Number of Latino 
Students 
 

-.0004*** 
(.0001) 

-.0004*** 
(.0001) 

-.0004*** 
(.0001) 

-.0004*** 
(.0001) 

State Designation as 
Underperforming or 
Lowest Performing 
 

.0776*** 
(.0289) 

.0857*** 
(.0331) 

.0862*** 
(.0330) 

.0862** 
(.0338) 

Percentage of 
Neighborhood that 
is Black 
 

.0024*** 
(.0006) 

.0029*** 
(.0006) 

.0029*** 
(.0006) 

.0029*** 
(.0006) 

Percentage of 
Neighborhood that 
is Latino 
 

.0017*** 
(.0006) 

.0021** 
(.0008) 

.0020** 
(.0008) 

.0021** 
(.0008) 

Intercept .0126 
(.0262) 

.0131 
(.0285) 

-.0117 
(.0308) 

.0093 
(.0450) 

*p < 0.1, **p < .05, ***p<.01 (Robust standard errors in parenthesis) 
 

The OLS results for all the other controls show roughly the same results as before. In 

Model 1, I included the additional control of the state of Illinois’ indication of whether a school 

is deemed underperforming or lowest performing.  That control is statistically significant at a 1% 

level across all four models and shows that the state’s designation is associated with an increase 
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in the likelihood that CPS would offer provisional or intensive services. Again, across all four 

models, the number of Black and Latino students is statistically significant. The coefficients are 

negative. 

I also wanted to provide additional information using interaction terms (See Tables A3, 

A4, and A5). In each of the three tables, I interacted the number of Black, low-income, and 

Latino students with level of lead threshold to see if there was an additional impact on schools 

being likely to receive services. For Table A3, the level of lead threshold used is the EPA 

standard, and Tables A4 and A5 use the standards from the FDA and AAP, respectively. Here I 

wanted to see if there would be an additionally statistically significant impact of the level of lead 

multiplied by a student’s demographic. All three models in each of the three tables failed to 

provide any statistically significant evidence to show such an additional impact.  However, the 

table in Table A4 (Models 1 & 2), I find that the level of lead threshold as determined by the 

FDA remains statistically significant. Thus, the FDA level proves to be a threshold that remains 

significant throughout most of the analysis I have provided.  

Given these findings, I wanted to perform a final check to see if the direction of my 

analysis could be different. Was it that the likelihood of receiving services is a predictor of 

finding lead in the CPS water? The results of this check are in Table A6. The outcome of levels 

of lead threshold in Model 1 is defined by the EPA 15ppb standard, Model 2 by the FDA 5ppb 

standard, and Model 3 by the AAP 1ppb standard. These results indicate that holding all controls 

in the model constant, there is a statistically significant relationship between schools and the 

presence of lead at all conventional levels of significance.  More simply, holding school and 

neighborhood demographics constant, there is 31% probability of finding elevated levels of lead 

that exceed EPA standards, a 53% probability of finding elevated levels of lead that exceed FDA 
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standards, and an 83% probability of finding elevated levels of lead that exceed AAP standards. 

It should also be noted that only the school quality variable is significant at a 10% level of 

significance in Model 2. This indicates that, when holding all other variables in the constant, a 

school receiving intensive or provisional services from CPS is associated with about an 11% 

increase in finding elevated levels of lead that exceed the FDA threshold.  This finding is 

consistent with those of in Table 1.  

 

INTERVIEWS 

While my regression results show that there is a level of association between the presence 

of lead in school water and probability of a school receiving provisional and intensive services, 

we know that any level of lead is hazardous. Numbers provide a great deal of evidence and can 

help explain the magnitude of a problem in a policy context; however, numbers do not always 

tell the full story. Because I was only able to find some weak evidence about the presence of lead 

and the likelihood of a school receiving services from CPS, I wanted to interview experts 

familiar with lead concentration in water in Chicago and gain their insights about the issue. I will 

first discuss an interview I conducted with an expert from the Illinois Environmental Council that 

represents different environmental groups and individuals across the state to promote sound 

policy that will protect the environment. I will then highlight the work of two advocacy groups 

based in Chicago, Elevate Energy and the Legal Conversation for Health Justice, who work to 

raise awareness about lead poisoning and provide feasible solutions to remediate the issue.  
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Interviews 

 I spoke with a representative at the Illinois Environmental Council (IEC), who talked to 

me about what is actually happening on the ground in Illinois. After the passage of Senate Bill 

550 in 2017, schools and childcare facilities across the state were required to test their water, and 

the Department of Public Health required remediation efforts to be made. The issue was taken 

seriously and deemed to be a public health crisis. While school spending on additional services is 

always a burden, schools in Illinois were able to hire private companies who were able to 

conduct tests ranging from $20-30 a test. Unfortunately, though, testing is only the first step.  

Given that remediation efforts must be made, there will be additional costs should 

schools find lead in their water. Some strategies she discussed with me that schools can do is 

replacing water fountains, disconnecting pipes and reconnecting them to other pipes, or 

removing lead service lines altogether, which is the costliest option of them all. She also 

mentioned that it would be really difficult to explain the full depth of the problem until all lead 

service lines were out, but in order to accomplish such a goal would take a vast a majority of 

resources and a large infrastructure plan. For now though, they are tackling the problem of lead 

in water, but many are still unaware of the degree to which how big the problem is.  When I 

asked her about lead in paint and how communities of color are impacted, she told me that 

overall there has been a good effort to remove lead from paint.  However, communities of color 

are still disproportionately impacted by lead exposure to paint and soil, and from the data I’ve 

gathered, they are more likely to come into contact with lead in water. They experience, as she 

calls, cumulative damage. My conversation did leave me hopeful though because she described 

other projects and legislation IEC was supporting, such as ensuring parks, museums, and zoos 



 20 

being required to test as well.  People in the state are taking the issue seriously and are working 

to make things better. 

My conversation with an expert from Elevate Energy demonstrated real tangible 

solutions that exemplify what can be done in the short and long-term to mitigate lead in drinking 

water. Throughout the conversation, we discussed Elevate Energy’s pilot program remediation 

efforts in addressing lead in water at childcare facilities through a partnership with the 

Environmental Defense Fund. In Chicago, they worked with four childcare buildings and 

required mitigation efforts if they found levels of lead in sources of water that exceeded 2ppb, 

way below the Lead and Copper Rule’s action level of 15ppb for water systems.6 This is crucial 

because children’s developing bodies absorb more of the lead they are exposed to than their adult 

counterparts. Before any of the actual testing for lead was done, they checked to see if there was 

a lead service line in the building and had that removed because lead service lines can be the 

largest source of lead in drinking water. After discovering and removing a lead service line, two 

of the four buildings required additional remediation efforts. Some solutions included replacing 

faucets and fountains. Certainly, removal and replacement of lead service lines and fixtures are 

costly, but there are also short term and routine actions facilities can implement to reduce lead in 

drinking water. This includes installing filters that are certified to reduce lead in drinking water 

or flushing out water for 30 seconds and properly cleaning aerators. What is extremely important 

is educating and being transparent with the community. Collecting samples and testing water is 

important and notifying parents about what the remediation strategies will be. Furthermore, 

because of the concentration of lead in low-income and Black and Latino communities, we 

talked about Elevate Energy’s intentional decision to work in low-income neighborhoods. Due to 

                                                
6 See https://www.epa.gov/dwreginfo/lead-and-copper-rule 
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the need to notify and educate parents about remediation efforts, Elevate hosted workshops in 

both English & Spanish with an awareness to reach out to all parents whose children could be 

impacted by the sources of lead in water.  

My discussion with a representative from the Legal Council for Health Justice was very 

illuminating. The Legal Council for Health Justice teamed up with the Erikson Institute to 

introduce a pilot program that would provide early intervention efforts to children exposed to 

lead. Because the harmful impacts of lead poisoning can occur much later in life, these early 

intervention efforts serve as a mitigating and preventative strategy for students who may suffer 

from severe neurological and cognitive damages later down the road. Children in Illinois whose 

blood lead levels exceed 5mcg/dL are automatically guaranteed the early intervention services to 

really support and mitigate the effects of lead exposure.  While there are active efforts to reduce, 

and prevent lead exposure, the significance of such a program means working with children who 

are already impacted. The results and insights gained from these early intervention services will 

hopefully provide extremely important strategies that can then be used across the country for 

children already exposed to lead (Hamp, Zimmerman, Hoffen 2018). As much as we can 

advocate and try to reduce the number of exposures, unfortunately, she told me the problem isn’t 

going and “we’re going to see it for decades to come.” 

The discussion I had with the Legal Council for Health Justice also reframed and shifted 

what I hoped to gain from this research.  I still stand by all efforts to reduce and mitigate the 

levels of lead in water. However, what really stood out to me during my conversation with the 

Legal Health Council for Health Justice was the shift in discourse regarding lead poisoning in 

paint. Conversations about lead poisoning concerning water should be had but should not 

supersede conversations about lead in paint.  Children are more likely to inhale lead dust and eat 
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and lead paint chippings, which disproportionately impacts families of color. Lead is much more 

easily absorbed because “for kids it looks like calcium and iron in the body,” and so the body 

absorbs it a much higher rate than adults. Adult bodies can fight off and are less likely to absorb 

the damaging effects of lead.  However once children ingest lead, they are left with a high risk 

for a delay in impact of the negative effects of lead absorption. When lead is ingested through 

water, it doesn’t absorb as quickly as it does with paint.  Thus, it is very possible to absorb 

through water and should be avoided at all costs, but it is important to not lose sight of the 

conversation around paint. We discussed the issue at Flint, and what happened there was an 

extreme and worst case scenario. The amount of lead in ppb is not comparable to what we’re 

seeing in other places—though schools across the country were finding levels of over 200ppb 

(Johnson, Sokol, and Murray, 2018), which are inexcusably and inarguably large amounts of 

lead to be consumed in any form. Ultimately, lead absorption through paint or water can never be 

considered safe, and efforts to address mitigation should consider the varying ways in which lead 

can be ingested. 

 
LIMITATIONS AND FUTURE RESEARCH 

 
I recognize there are several limitations to my results.  My data set was strictly limited to 

Chicago, which implies that my results are not generalizable to other cities. My findings are 

limited to the population at hand, and I cannot make any claims about any other deeply 

segregated cities across the United States.  Future research could look into similar mechanisms in 

other cities should the data become readily available.  Unfortunately, this is part of the issue, and 

something I hoped to address in this research.  For all its problems and issues, the state of Illinois 

belongs to a group of only a handful states that requires schools to test for lead in their water.  
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This requisite is not universal, so we cannot know what problems actually exist and who is truly 

impacted without results from testing. 

Additionally, as with many linear probability models, my model may suffer from omitted 

variable bias. I used both school and neighborhood data readily available to understand the 

association between lead and school quality. My model does as best as possible to obtain all 

school and neighborhood variables that would be associated with these two variables to limit the 

bias of the lead level threshold using the data I have. However, I will note that my results do not 

make any causal claims.  I do not assert that any level of lead—especially the FDA level, which I 

found to be significant at some statistically conventional level— increases the likelihood that 

schools will receive services.  Rather, the FDA level of lead does show some significance and an 

association with an increased likelihood of a CPS school receiving services. This association, 

while not causal, is still important and enough to warrant some action by schools to mitigate their 

lead contaminated waters.  

Upon reflecting on my analysis, future work should incorporate other factors. My use of 

school and neighborhood demographics provided me with only some small evidence of a 

relationship between lead in school water and schools receiving services. However, future work 

could look into school budget and financing to see if that provides any additional insight. My 

assumption was that taking into account the number of low-income students and the percentage 

of Black and Latino residents would suffice, but these measures are not perfect proxies for 

school budgets. Finally, future research should further explore patterns across the state and 

across the country. Lead in school waters is a rather newly discussed phenomenon that deserves 

scientific scrutiny. Local taxpayers, parents, children, and school personnel should know if a) the 

problem exists and b) who is mostly impacted by the issue. I previously discussed the research 
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about the effects of segregation, and so it would be important to see if trends actually exist in the 

United States concerning lead contamination in school water because of segregation.  

 
POLICY IMPLICATIONS  

 
 The horrific events that took place in Flint have caused people like me to look into 

problem of lead in water more closely.  For me it was a matter of seeing if Flint was anomaly or 

if such crises existed across the country. Given how little information is publicly available, I 

focused on the problem in Chicago. Requirement of this data is a great first step, but I will 

provide further recommendations that I think would better help students all across this country. 

The first is to create a national standard for schools to test their water, and the second is to create 

spaces where the concerns communities of color are heard and taken seriously.  

 

Recommendations 

1. Require schools to test their school water and provide them with the 

financial support to tackle the problem.  

In light of my research findings, we know lead isn’t safe for children. Thus, the first 

recommendation is to create a national standard to test. Students, parents, and school officials 

have a right to know what is in their water. Congresswoman Brenda Lawrence [D-MI] has 

introduced the Get the Lead out of Schools Act (H.R. 852) and has introduced similar legislation 

in the last Congress. The bill would require schools to test their waters and also establishes a 

grant program for schools to be able to test. Additionally, results would have to be sent to parents 

and school personnel, and leaves the level of lead threshold according to EPA standards. 

Unfortunately, this is a situation of “we don’t know what we don’t know.” If schools have no 

understanding of what’s in their waters, then they can’t take the steps to remediate the issue or 
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even notify those who may be impacted. Furthermore, the EPA should consider lowering the 

lead level threshold to 5ppb. From my conversation with the Legal Council for Health Justice, 

the less ppb of lead, the less likely it is to be absorbed. The Environmental Defense Fund, 

through their pilot program, also recommended to mitigate the sources of lead should the level 

exceed 5ppb. Finally, this number is consistent with the findings in the empirical analysis. The 

5ppb threshold was the only level at which there were statistically significant results in 

demonstrating an association between the level of lead and quality of school. Thus, with these 

three components in mind, the EPA should also highly consider lowering its threshold.  

2. Creating more spaces for open dialogue and uplifting the voices of 

communities of color 

My hope is that CPS officials would come forward to talk about the steps they are taking 

to address the problem. I have contacted principals, teachers, and counselors to hear how they 

dealing with the aftermath of their results. CPS started testing before the state mandated that 

schools test, and I commend them for their efforts. I also respect the rights of CPS individuals to 

not come forward and speak about the issue, but given the risks of lead as a neurotoxin, I believe 

the public should know. CPS has come under fire for a lot issues recently, and, quite frankly, I 

assume they don’t have the proper funding to go beyond testing their water. However, the CPS 

website includes reports from 2016 testing, and so it’s important to gather what subsequent steps 

have been taken in the aftermath of test results. Students of color and low-income students 

largely make up the CPS student body, and how these communities are treated matters. It’s a 

reflection on what school officials care about when they forego decisions to better support these 

students. 
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While my conversation with the IEC helped me understand that real remediation efforts 

must go into effect, it would be helpful if CPS were more transparent throughout the process in 

demonstrating publicly what they are doing. Because so few states require testing for lead to 

begin with because of the unknown costs that could be associated with mitigation, CPS could 

actually support other schools by demonstrating the various ways in which they are tackling the 

problem.  

CONCLUSION 

I started this project with the goal of analyzing the relationship between lead 

contaminated school water and school quality. In addition to systemic barriers that pertain to race 

and class, I wanted to see if the low-income students and students of color were more likely to 

attend schools with additional environmental hazards. What I found was that we need to continue 

to take the problem of lead exposure seriously.  Low-income communities and people of color 

are at serious risk from being exposed to lead. If I learned anything through this project, it’s that 

conversations should continue to show the negative impacts of lead exposure in all its forms. The 

issue of child exposure to lead in paint and soil has been studied for many years (Chisolm and 

Harrison, 1956; Lanphear et. al. 1996; Lanphear et. al. 2001; Lanphear and Roghmann, 1997; 

Jacobs et. al. 2002). My goal was to bring the idea of lead contamination of water into the 

discussion because long-term effects of exposure in water haven’t been studied, and I hope it 

continues to be. What my intent though was not remove any other forms of lead exposure from 

the conversation. The crisis in Flint, if anything, just highlighted how much we continue to 

ignore how Black people are systematically continued to be attacked. The reality is that there has 

been an ongoing and continuous effort to dehumanize Black life since the inception of this 

country. The idea that lead is inside school water and countless children are continuing to ingest 
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lead contaminated paint cannot be overlooked. Turning a blind eye to the seriousness of these 

issues is only a furthering of the status quo. 

An absence of a mandate to address the problem of lead is a conscious investment in the 

deteriorating health of children of color. Schools in the United States should pay particularly 

close attention to this public health crisis because children—especially children of color—do not 

need any additional barriers to prevent them from performing well in school. School drinking 

water “is a daily source of water for over 50 million children enrolled in pubic schools” 

(Nowicki 2018, 1). Parents should not have to send their children to school not knowing if there 

is or isn’t lead in the water. Access to clean water should not be up for debate when it comes to 

students. 
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APPENDIX: ADDITIONAL TABLES 
 

Table A1: Variable description 
Variable Source Description & Notes 

 
School Quality Rating 
 
 

 
Chicago Data Portal  

(2017-2018) 

 
The quality rating is 
determined by 
Chicago Public 
Schools.  The school 
system rates schools 
Levels 1+, Level 1, 
Level 2+, Level 2, or a 
Level 3.  Schools 
classified as a Level 2 
or Level 3 receive 
either provisional or 
intensive support from 
the district.   

 
Underperforming School 
 

 
Illinois Report Card  

(2017-2018) 

 
Schools are coded as 
underperforming if the 
Illinois State Board of 
Education designates 
these schools as 
Lowest Performing or 
Underperforming  

 
Number of Black 
Students 
 

 
Chicago Data Portal  

(2017-2018) 

 
The number Black 
students in each 
school. 

 
Number of Low-Income 
Students 
 

 
Chicago Data Portal  

(2017-2018) 

 
The number of low-
income students in 
each school. 

Number of Latino 
Students  

Chicago Metropolitan Agency for Planning 
(2016) 

The number of Latino 
students in each 
school. 

Percentage Black  Chicago Metropolitan Agency for Planning 
(2016) 

The percentage of 
residents in the 
neighborhood that are 
Black.  

Percentage Latino Chicago Metropolitan Agency for Planning 
(2016) 

The percentage of 
residents in the 
neighborhood that are 
Latino.  
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Table A2: Probability of school receiving services (with/out neighborhood controls) 
 Quality of School Quality of School with 

Neighborhood Controls 
Number of Black Students  
 
 

-.0000 
(.0001) 

-.0003*** 
(.0001) 

Number of Low-Income 
Students 
 
 

.0001 
(.0001) 

.0003*** 
(.0001) 

Number of Latino Students 
 
 

-.0003*** 
(.0001) 

-.0004*** 
(.0001) 

Percentage of Neighborhood 
that is Black 
 
 

 .0026*** 
(.0005) 

Percentage of Neighborhood 
that is Latino 
 
 

 .0020*** 
(.0007) 

Intercept .1927*** 
(.0272) 

.0499* 
(.0396) 

*p < 0.1, **p < .05, ***p<.01 (Robust standard errors in parenthesis) 
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Table A3: Quality of school as determined by Chicago Public Schools with interaction 
controls using EPA threshold  
 Model 1 Model 2 Model 3 
Level of Lead 
Threshold 
 

-.0144 
(.0364) 

.0086 
(.0587) 

.0187 
(.0463) 

Number of Black 
Students  
 

-.0004*** 
(.0001) 

-.0004*** 
(.0001) 

-.0004*** 
(.0001) 

Number of Low-
Income Students 
 

.0003** 
(.0001) 

.0002** 
(.0001) 

.0002** 
(.0001) 

Number of Latino 
Students 
 

-.0004*** 
(.0001) 

-.0004*** 
(.0001) 

-.0004*** 
(.0001) 

State Designation as 
Underperforming or 
Lowest Performing 
 

.0863*** 
(.0331) 

.0856*** 
(.0333) 

.0863*** 
(.0332) 

Percentage of 
Neighborhood that is 
Black 
 

.0029*** 
(.0006) 

.0029*** 
(.0006) 

.0029*** 
(.0006) 

Percentage of 
Neighborhood that is 
Latino 
 

.0021** 
(.0008) 

.0021** 
(.0008) 

. .0021** 
(.0008) 

Level of Lead 
Threshold * Number 
of Black Students 
 

.0001 
(.0001) 

  

Level of Lead 
Threshold * Number 
of Low-Income 
Students 
 

 ~0 
(.0001) 

 

Level of Lead 
Threshold * Number 
of Latino Students 
 

  -.0000 
(.0001) 

Intercept .0223 
(.0303) 

.0137 
(.0334) 

.0110 
(.0302) 

*p < 0.1, **p < .05, ***p<.01 (Robust standard errors in parenthesis) 
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Table A4: Quality of school as determined by Chicago Public Schools with interaction 
controls using FDA threshold  
 Model 1 Model 2 Model 3 
Level of Lead 
Threshold 
 

.0384 
(.0349) 

.0911* 
(.0538) 

.0768* 
(.0439) 

Number of Black 
Students  
 

-.0004** 
(.0002) 

-.0004*** 
(.0001) 

-.0004*** 
(.0001) 

Number of Low-
Income Students 
 

.0003** 
(.0001) 

.0003** 
(.0001) 

.0002** 
(.0001) 

Number of Latino 
Students 
 

-.0004*** 
(.0001) 

-.0004*** 
(.0001) 

-.0004*** 
(.0001) 

State Designation as 
Underperforming or 
Lowest Performing 
 

.0873*** 
(.0329) 

.0875*** 
(.0332) 

.0882*** 
(.0331) 

Percentage of 
Neighborhood that is 
Black 
 

.0029*** 
(.0006) 

.0028*** 
(.0006) 

.0029*** 
(.0006) 

Percentage of 
Neighborhood that is 
Latino 
 

.0020** 
(.0008) 

.0020** 
(.0008) 

. 0020** 
(.0008) 

Level of Lead 
Threshold * Number 
of Black Students 
 

.0001 
(.0001) 

  

Level of Lead 
Threshold * Number 
of Low-Income 
Students 
 

 -.0001 
(.0001) 

 

Level of Lead 
Threshold * Number 
of Latino Students 
 

  -.0001 
(.0001) 

Intercept -.0031 
(.0331) 

-.0301 
(.0379) 

.0223 
(.0341) 

*p < 0.1, **p < .05, ***p<.01 (Robust standard errors in parenthesis) 
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Table A5: Quality of school as determined by Chicago Public Schools with interaction 
controls using AAP threshold  
 Model 1 Model 2 Model 3 
Level of Lead 
Threshold 
 

-.0268 
(.0477) 

.0241 
(.0769) 

.0247 
(.0608) 

Number of Black 
Students  
 

-.0005** 
(.0002) 

-.0004*** 
(.0001) 

-.0003*** 
(.0001) 

Number of Low-
Income Students 
 

.0002** 
(.0001) 

.0003* 
(.0001) 

.0002** 
(.0001) 

Number of Latino 
Students 
 

-.0004*** 
(.0001) 

-.0004*** 
(.0001) 

-.0004** 
(.0001) 

State Designation as 
Underperforming or 
Lowest Performing 
 

.0868*** 
(.0338) 

.0870** 
(.0344) 

.0873** 
(.0341) 

Percentage of 
Neighborhood that is 
Black 
 

.0029*** 
(.0006) 

.0029*** 
(.0006) 

.0029*** 
(.0006) 

Percentage of 
Neighborhood that is 
Latino 
 

.0021** 
(.0008) 

.0021** 
(.0008) 

. 0021** 
(.0008) 

Level of Lead 
Threshold * Number 
of Black Students 
 

.0002 
(.0002) 

  

Level of Lead 
Threshold * Number 
of Low-Income 
Students 
 

 ~0 
(.0001) 

 

Level of Lead 
Threshold * Number 
of Latino Students 
 

  ~0 
 (.0001) 

Intercept .0386 
(.0497) 

-.0032 
(.0728) 

-.0037 
(.0597) 

*p < 0.1, **p < .05, ***p<.01 (Robust standard errors in parenthesis) 
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Table A6: Levels of lead threshold 
 Model 1 Model 2 Model 3 
Quality of School 
determined by CPS 
 

.0212 
(.0665) 

.1123* 
(.0645) 

.0107 
(.0529) 

Number of Black 
Students  
 

.0001 
(.0003) 

.0004 
(.0002) 

-.0000 
(.0002) 

Number of Low-
Income Students 
 

-.0001 
(.0003) 

-.0002 
(.0003) 

.0002 
(.0002) 

Number of Latino 
Students 
 

.0001 
(.0003) 

.0001 
(.0002) 

-.0003 
(.0002) 

State Designation as 
Underperforming or 
Lowest Performing 
 

-.0087 
(.0460) 

-.0226 
(.0468) 

-.0760** 
(.0373) 

Percentage of 
Neighborhood that 
is Black 
 

.0009 
(.0009) 

.0001 
(.0009) 

.0000 
(.0007) 

Percentage of 
Neighborhood that 
is Latino 
 

.0005 
(.0012) 

.0004 
(.0012) 

.0011 
(.0009) 

Intercept .3141*** 
(.0616) 

.5320*** 
(.0652) 

.8324*** 
(.0521) 

*p < 0.1, **p < .05, ***p<.01 (Robust standard errors in parenthesis) 
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