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Background

• Bipartisan Infrastructure Law * provides $15 billion for “lead service line (LSL) 
replacement projects and associated activities directly connected to the 
identification, planning, design, and replacement of LSL.”

• This law creates an opportunity to evaluate the impact of LSL prevalence on lead 
exposure

• Goal of current study is to use existing data to assess association between LSL and 
children’s elevated blood lead levels (EBLL) in two midwestern cities.

*https://www.whitehouse.gov/briefing-room/statements-releases/2021/11/06/fact-sheet-the-bipartisan-
infrastructure-deal/

https://www.whitehouse.gov/briefing-room/statements-releases/2021/11/06/fact-sheet-the-bipartisan-infrastructure-deal/
https://www.whitehouse.gov/briefing-room/statements-releases/2021/11/06/fact-sheet-the-bipartisan-infrastructure-deal/
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▪ LSL prevalence  
o Ohio Utility #3 and Michigan Utility #5 provided Lead Service Lines (LSL) data to EPA
o EPA aggregated LSL data to 2010 census tracts and calculated %LSL per tract
o Weighting by the population size of children aged 0-5 year in census block groups

▪  EBLL prevalence  =
#children tested in the census tract with EBLL

# children tested in the census tract  ×100, 

where an elevated blood lead level (EBLL) is when child’s blood lead level ≥ 5µg/dL,
per Xue et al. 2022 (https://ehp.niehs.nih.gov/doi/10.1289/EHP9705)

▪ Approach
o Compare the predictive value of LSL prevalence to other Pb exposure indices and models 

(EJSCREEN Index, HUD Index, Random Forest Regression EBLL Prediction Model)
o Using linear regression or weighted quantile sum (WQS) regression
o We regressed logit, ln(/(1- )), on standardized predictors to compare them
o where  is the EBLL prevalence 

Data & Approach

https://ehp.niehs.nih.gov/doi/10.1289/EHP9705
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▪ EPA EJSCREEN 2017 Pb Paint EJ Index (www.epa.gov/ejscreen) – “EJSCREEN”
o Originally developed at census block group level by EPA OEJ
o Uses American Community Survey 2011-2015 5-year summary file
o Based on pre-1960 homes,% low income, % minority, population
o EPA ORD aggregated the data by averaging index values per census tract

▪ HUD Deteriorated Paint Index (Garrison & Ashley, 2020) – “HUD DPI”
o Provided by the US Department of Housing and Urban Development (https://hudgis-

hud.opendata.arcgis.com/datasets/deteriorated-paint-index-by-tract) 
o Uses 2011 American Housing Survey and 2009-2013 American Community Survey Data

• 2011 American Housing Survey: occupied pre-1980 households that reported a large area of peeling paint
• 2009-2013 American Community Survey: presence of children in household, housing tenure status (owned, 

rented, or other), household income, race (white, black, other), ethnicity (Hispanic or non-Hispanic), and 
education level

▪ EPA/ORD Work-in-Progress Random Forest Regression EBLL Prediction Model – “RF Model”
o Based on Ohio 2007-2011 BLL data and 2013 Ohio Dept Health report model, and currently includes the following 5 

predictors: % homes built prior to 1940, % homes built prior to 1950, % families whose income-to-poverty ratio was > 
than 2, % population with either high-school or higher education, % non-Hispanic African Americans

o Demographic data originate from the American Community Survey 2013-2017 5-year summary file

Methods- Compare LSL prevalence with Pb indices

http://www.epa.gov/ejscreen
https://journals.lww.com/jphmp/Abstract/9000/Identifying_Jurisdictions_at_Risk_of_Containing.99259.aspx
https://hudgis-hud.opendata.arcgis.com/datasets/deteriorated-paint-index-by-tract
https://hudgis-hud.opendata.arcgis.com/datasets/deteriorated-paint-index-by-tract
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EPA/ORD Work-in-Progress Random Forest Regression EBLL Prediction 
Model for Children < 6 years

In prior work, we assessed data published in a 2013 report prepared for 
the Ohio Department of Health

A set of 29 housing-demographic variables for census tracts were 
identified through RF regression model developed from Ohio, 2007-2011

these were most important: 

• percent of houses built before 1940 (DP04), 
• percent of houses built before 1950 (DP04), 
• percent of population that is African American (non-Hispanic) (DP1), 
• percent of households with income to poverty ratio greater than 2 (B17026),  
• percent of population with a high school degree or higher (DP02)

Methods- RF Regression model of EBLL prevalence
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Moderate to strong correlation between LSL prevalence and 
EBLL prevalence

Utility #5 (N=57) Utility #3 (N=232)

Percent EBLL    

Percent LSL     
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Strong correlation between LSL prevalence and EBLL prevalence, at census tract, 
where EBLL is children’s BLL ≥ 5µg/dL

For Michigan Utility #5:

Pearson Correlation (LSL percent, EBLL percent)

= 0.78, (p = 6.9e-13); 95%CI: 0.65, 0.87 (df= 55) 

For Ohio Utility #3:

Pearson Correlation (LSL percent, EBLL percent)

= 0.71, (p < 2.2e-16); 95%CI: 0.64, 0.77 (df= 230)

Strong correlation between LSL prevalence and EBLL prevalence
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Utility #5 (N=57) Utility #3 (N=232) Utilities #3 and #5 (N=289)

Correlation between LSL prevalence and recognized Pb Covariates

Observed = EBLL prevalence
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LSL prevalence vs. HUD DPI, EJSCREEN, or RF model, 
Utilities #5 (n=57)

Result:  As ‘predictor of’ or ‘contributor to’ Pb exceedance, LSL prevalence outperformed HUD 
DPI, EJSCREEN, or RF model.  
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LSL prevalence vs. HUD DPI, EJSCREEN, or RF model, 
Utilities #3 (n=232)

Result:  As ‘predictor of’ or ‘contributor to’ Pb exceedance, LSL prevalence outperformed HUD 
DPI, EJSCREEN, or RF model.  
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LSL prevalence vs. HUD DPI, EJSCREEN, or RF model, 
Utilities #3 and #5 (n=289)

Result:  As ‘predictor of’ or ‘contributor to’ Pb exceedance, LSL prevalence outperformed HUD 
DPI, EJSCREEN, or RF model.  
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Findings

In two cities with available lead service line (LSL) and blood lead level data:

• Moderate to strong correlation between LSL prevalence and: 1) prevalence of blood lead 
exceedance and 2) housing and sociodemographic variables known to be relevant to lead 
exposure 

• LSL prevalence was a stronger indicator of blood-Pb exceedance than EJSCREEN Pb Paint Index, 
HUD Deteriorated Paint Index, or a random forest predictor of blood-Pb exceedance. 

• This work suggests LSL prevalence is an important predictor of EBLL and should be considered in 
hotspot analyses

• Study findings relevant only to the two Midwest utilities studied
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Questions?

email:  tornero-velez.rogelio@epa.gov
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