UNCOVERING HEALTH RISKS OF
DRINKING WATER CONTAMINATION

EVIDENCE FROM NITRATE
EXPOSURE AND BIRTH OUTCOMES



EARLY WATER TREATMENT AND HEALTH
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TODAY’S RISKS ARE HARDER TO SEE

e Smaller

e Chronic

e Less visible




REGULATING CONTAMINATION: THE SAFE
DRINKING WATER ACT (SDWA)
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UNCOVERING HEALTH RISKS—NO
SMALL TASK

In the Midwest, some states [_]
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CDC most recent four years of data for cancer incidence (2018-2022) and mortality (2019-2023).
2020 was not included because of changes in diagnoses during the covid-19 pandemic.




HOW DO WE ISOLATE THE
EFFECT?

What we need:

— Clean variation in contamination
— Comparable populations

—Changes over time

S0, what does this look like in practice!?




UNCOVERING RISK: NITRATE IN
DRINKING WATER

* Nitrate

—One of the most prevalent contaminants in U.S. drinking water

— Well-established acute risk to infants at levels >10mg/L

* “Blue baby syndrome”

—Safe Drinking Water Act MCL set to |0mg/L in 1991




UNCOVERING RISK: NITRATE IN
DRINKING WATER

* Between 1997 and 2014, population served by systems
with nitrate violations fell by ~86%
— (Pennino et al., 2017)

*|In 2014:

—~200,000 people served by systems with nitrate violations
* (Pennino et al.,2017)

—~5.6 million people served by systems with nitrate 2 S5mg/L
* (Schaider et al., 2019)




WHAT IS THE EFFECT
OF LOW-LEVEL
NITRATE EXPOSURE?
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TWO BIG NEEDS

* High-frequency nitrate data

* Birth outcome data with spatial link




MONTHLY NITRATE SAMPLES
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CAN'T COMPARE MOM IN HIGH NITRATE
PWS TO MOM IN LOW NITRATE PWS.

O

O

Nitrate > 5mg/L
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ISOLATING THE EFFECT OF NITRATE

e Collect data & control for observable differences
—Income, education
—Behaviors during pregnancy
—Other environmental factors

* Unobservable differences may remain...




ISOLATING THE EFFECT OF
NITRATE

3
Yiur = Y (BnEine + onWPE) + BaXiwt + Be WQiwt + Yw + it + Eiwe

n=1

i: infant, w: water system, t: year, n: trimester




ISOLATING THE EFFECT OF NITRATE

PWS #I
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Effect of Nitrate Exposure (5-10 mg/L) on Low Birth Weight Birth

by Trimester
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Effect of Nitrate Exposure (5-10 mg/L) on Birth Weight
by Trimester
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Risk Emerges Above 5 mg/L
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Risk Emerges Above 5 mg/L
Second Trimester Exposure (Low Birth Weight)
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IMPLICATIONS FOR RISK-BASED
REGULATION

* Regulatory compliant nitrate levels = increased risk of
adverse birth outcomes

-economically meaningful costs

Should the standard be reduced?




FROM EVIDENCE TO REGULATION

* What we measure—and how we measure it—shapes
how we define “safe”

* Measuring these effects requires:

—Careful research design

—High-quality data




THANK YOU!

Elizabeth Sorensen Montoya

Kansas State University; Agricultural Economics

www.elizabethsorensenmontoya.com
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