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• Welcome
• What is M-LEEaD?
• Purpose:  Research and recommendations related to 

Michigans most pressing climate issues
• Assure decision makers have access to scientific 

information about pressing environmental health issues 
related to the MI Healthy Climate Plan 

FORUM OVERVIEW



M-LEEAD’S
STAKEHOLDER ADVOCACY BOARD



• Welcome
• Opening Comments from Sponsors
• Panel presentation
• Q&A
• Open discussion

FORUM AGENDA

https://mleead.umich.edu/Event_LegislativeForum2023.php
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Climate, the Environment & Health Legislative 
Forum

Tuesday September 19th, 2023 

Elizabeth A. Mack
Professor: Department of Geography, the Environment and 

Spatial Sciences
Michigan State University

Steps Towards Affordable 
Water: A Policy Agenda



Rising Cost of Water and Sewer Services

Graphic from: Layne (2019) 
https://www.cbsnews.com/news/water-bills-rising-cost-of-water-creating-big-utility-bills-for-americans/



Factors Behind Rising Water Costs

• Repairs to aging infrastructure, size of customer 
population

• Climate change (Jones and Moulton, 2016): 
⚬ “Climate change adaptation measures for drinking water, 

sewerage, and storm-water services will cost the United 
States more than $36 billion by 2050.”

⚬ “Maintaining, replacing, and improving waste-water 
facilities to deal with storm waters from weather events 
could cost $5–10 billion through 2050 alone.”



Climate Change is Raising Water Costs

• Saltwater intrusion into coastal aquifers as a result of sea 
level rise (EPA, 2023)

• Modifications to sewer systems to mitigate sewer overflows 
from extreme rain events 

• Drought surcharges put in place to incentive people to 
reduce water use can negatively impact low-income 
households who are already struggling to pay for water 
services (Jones and Moulton, 2016)



Source: Congressional Budget Office (CBO) https://www.cbo.gov/publication/54539



Source: https://graham.umich.edu/project/MI-statewide-water-affordability-
assessment

Affordability of 
Water Services 

Michigan



Consequences 
Unaffordable 
Water: Shutoffs
In Detroit, MI

Source: Helderop, Mack and 
Grubesic, GeoJournal (2023)



Solutions to Affordability Problem
Establish 
affordability criteria 
to assess impact 
water and sewer 
rates:
Senate Bill 0025 
(2023)

Encourage enrollment 
Customer assistance 
programs 

Income based billing:
Tiered-Assistance Program 
(TAP) Philadelphia



Contact Information 

Email: emack@msu.edu
Web: 

www.elizabethmack.com



Solutions for Cumulative Risks 
& Impacts: Prescriptions for 
Improving Community 
Environmental Health
Devon Payne-Sturges, DrPH
September 19, 2023
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Definitions for Cumulative Impacts
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U.S. EPA. Cumulative Impacts Research: Recommendations for EPA’s Office of Research and Development. U.S. Environmental Protection Agency, Washington, D.C., EPA/600/R-22/014a, 2022.
Frey CH. “Update on ORD Cumulative Impacts Research Recommendations and Plans”. Presentation to EPA’s Science Advisory Board. Nov 3, 2022.

Cumulative Impacts are defined 
as the totality of exposures to 
combinations of chemical and 
non-chemical stressors and their 
effects on health, well-being, and 
quality of life outcomes.

Cumulative Impact Assessment is 
defined as a process of evaluating 
both quantitative and qualitative 
data representing cumulative 
impacts to inform a decision.



The Reality
• Exposed daily to multiple chemical compounds in our 

air, food, water, and consumer products

• Higher exposures continue to be documented in 

minoritized and disadvantaged communities

• Growing evidence mixtures-toxicity and cumulative 

effects of low-level chemical exposures and non-

chemical  stressors
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Climate Change as a “Threat Multiplier”
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Michigan Department of Environment, Great Lakes, and Energy. 2022. MI Healthy Climate Plan. 



Policy Prescriptions – Requires a Systems Approach

5



Policy Prescriptions – Requires a Systems Approach

5

Use permitting 

authorities to 

limit 

cumulative 

burdens

Enforcement 
and site 
clean-up 
activities



Policy Prescriptions – Requires a Systems Approach

5

Use permitting 

authorities to 

limit 

cumulative 

burdens
Regulate risks of 

a pollutant 

across all source 

categories at a 

facility

Enforcement 
and site 
clean-up 
activities



Policy Prescriptions – Requires a Systems Approach

5

Use permitting 

authorities to 

limit 

cumulative 

burdens
Regulate 

toxicologically 

similar 

chemicals as a 

group

Regulate risks of 

a pollutant 

across all source 

categories at a 

facility

Enforcement 
and site 
clean-up 
activities

Land use 

and zoning 

policies



Policy Prescriptions – Requires a Systems Approach

5

Use permitting 

authorities to 

limit 

cumulative 

burdens
Regulate 

toxicologically 

similar 

chemicals as a 

group

Regulate risks of 

a pollutant 

across all source 

categories at a 

facility
Account for 
nonchemical 
stressors and 
vulnerability in 
setting of any  
health-based 

standard

Enforcement 
and site 
clean-up 
activities

Land use 

and zoning 

policies



Policy Prescriptions – Requires a Systems Approach

5

Use permitting 

authorities to 

limit 

cumulative 

burdens
Regulate 

toxicologically 

similar 

chemicals as a 

group

Regulate risks of 

a pollutant 

across all source 

categories at a 

facility
Account for 
nonchemical 
stressors and 
vulnerability in 
setting of any  
health-based 

standard

Enforcement 
and site 
clean-up 
activities

Land use 

and zoning 

policies



References

6

Bullard RD, Mohai P, Saha R, Wright B. Toxic wastes and race at twenty: Why race still matters after all of these years. Environ Law. 
2008;38(2):371-411.

Bullard RD. Dumping in Dixie: Race, Class, and Environmental Quality. Boulder: Westview Press; 1994.

Chari R, Burke TA, White R, Fox MA. 2012. Integrating Susceptibility into Environmental Policy: An Analysis of the National Ambient Air 
Quality Standard for Lead. Int. J. Environ. Res. Public Health 2012, 9, 1077-1096.

Kortenkamp, A. and M. Faust, Regulate to reduce chemical mixture risk. Science, 2018. 361(6399): p. 224-226, 

Morello-Frosch R, Zuk M, Jerrett M, Shamasunder B, Kyle AD. Understanding the cumulative impacts of inequalities in environmental health: 
Implications for policy. Health Aff. 2011;30(5):879-887. doi:10.1377/hlthaff.2011.0153

Mikati I, Benson AF, Luben TJ, Sacks JD, Richmond-Bryant J. Disparities in distribution of particulate matter emission sources by race and 
poverty status. Am J Public Health. 2018;108(4):480-485. doi:10.2105/AJPH.2017.304297

Payne-Sturges, D.C., et al., Defining and Intervening on Cumulative Environmental Neurodevelopmental Risks: Introducing a Complex 
Systems Approach. Environ Health Perspect, 2021. 129(3): p. 35001 PMC7945198.

Sprinkle, R.H. and D.C. Payne-Sturges, Mixture toxicity, cumulative risk, and environmental justice in United States federal policy, 1980–2016. 
Environmental Health, 2021. 20(1)

Watered Down Justice. NRDC. Accessed February 3, 2021. https://www.nrdc.org/resources/watered-down-justice



Thank you



"Inside"-er tips for 
adapting to and mitigating 
climate change

Carina Gronlund, PhD, MPH

University of Michigan Institute for Social Research
University of Michigan School of Public Health

M-LEEaD Legislative Forum, September 19, 2023



Who Is Vulnerable to Extreme Heat?

• Older adults
• People with heart, lung, blood, kidney, or mental health 

problems or dementia
• Babies and children
• Pregnant women
• People taking medications for heart or kidney problems
• Outdoor workers
• People living in highly paved urban areas
• People without air conditioning
• People without good transportation to a cooler location



Pollen, asthma and 
allergies

• Climate change in Michigan = longer 
pollen seasons.

• Increased CO can lead to increased 
allergens.

• These can increase allergies and 
asthma episodes and missed work 
and school days.
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Wildfires and High Air Pollution Days
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Wildfires and High Air Pollution Days



Challenges to Climate Resilience
Heat-or-eat dilemma “Hot little boxes”



Average 
PM2.5 from 
DTE Energy 
Plants, 2018



What if a heat wave occurs at the 
same time as a power outage?

Stone B, Jr., et al. 2021. Environ Sci Technol, Stone B, Jr. et al. 2023 



What can we do. . . 

Mitigate Adapt

Reduce 
Disparities



weatherization/energy efficiency upgrades

Less 
Extreme 
Heat and 

Cold

Less air and 
noise pollution 
from outdoors

Improved Asthma/allergy 
symptoms

Lower 
utility costs

Improved thermal comfort

Improved heart, 
lung, and brain 

function

Less stress 
and 

depression

Improved 
sleep
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Health Impacts of Weatherization and Energy Efficiency Upgrades



Lancet 2015 Commission on 
Climate Change

“Tackling climate change could be the greatest 
global health opportunity of the 21st century.”
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Stuart Batterman, Ph.D.

Wildfire Fire Preparedness 
and Response and Public Health



Organization 

Situation analysis
• Wildfires pose significant threat to public health
• Threats of bad air quality, high exposure and adverse health effects from wildfires are increasing 

and Michigan is vulnerable
• Enhanced preparedness and response can protect people and save lives

Policy recommendations
• Continue and expand preparedness capacity, forest stewardship and land management 

practices 
• Prepare and follow-up the workforce, especially first responders
• Promote safe indoor environments and smoke resilient buildings
• Promote safe spaces (clean cooling centers) and their use
• Disseminate enhanced wildfire smoke forecasts and health alerts
• Anticipate damage, deaths, and needs of survivors
• Assess impacts of wildfire smoke exposure and program effectiveness 



Situation analysis … in brief 

Wildfires pose significant threat to public health 
• Evident by summer 2023 experience – some of the worst air quality ever recorded in Michigan

• Fire smoke can travel far, boost PM2.5 and ozone levels, and affect millions of people.

• Breathing smoke can cause increased mortality, asthma, diabetic outcomes, birth outcomes, chronic 
obstructive pulmonary disease (COPD), and likely many others. 

• Vulnerable populations most affected include children, elderly, individuals with preexisting conditions, 

unhoused populations, low-income communities, outdoor workers and first responders.  Vacationers!

Threats of bad air quality, high exposure and adverse health effects from wildfires are 
increasing and Michigan is vulnerable

• Climate change and extreme weather 
• “Wildland-urban interface” is expanding 

• Forest management practices has increased fuel loads in many areas. 



Burnt areas in US and Canada

Trend in US
About 70,000 wildfires per year 
Averaging about 8 million acres = 12,500 square miles
Michigan had 256 fires, 3600 acres burnt in 2023 
https://www.michigan.gov/dnr/managing-resources/forestry/fire
https://www.epa.gov/climate-indicators/climate-change-indicators-wildfires

Trend in Canada
Long term average – 3 million ha = 11,600 square miles
2023, 15.3 million ha = 59,000 square miles 

• bigger than Michigan (56,809 sq miles of land)

In August 2023, >1000 active fires with 652 categorized 
as “out of control”
https://www.aljazeera.com/news/2023/8/23/mapping-the-scale-of-canadas-record-wildfires
https://www.statista.com/chart/30230/cumulative-area-burned-wildfires-canada-and-10-year-average/



Situation analysis … continued

Enhanced preparedness and response can protect people and save lives
• Before fire 

⚬ Forest lands management
⚬ Building design, landscaping, smoke resiliency 
⚬ Designate and provide safe spaces (clean cooling centers and fire shelters) especially for low-income 

communities 
• Just before and during fire - if smoke or fire is imminent or present: 

⚬ Forecasting – to inform response recommendations
⚬ Effective and just-in-time communication and messaging 
⚬ Publicize, activate and provide transport to safe spaces
⚬ Reschedule events
⚬ Use appropriate protections:  ventilation, filtering, masking

• After the fire
⚬ Address water, soil and building contamination, including firefighting flame retardants 
⚬ Surveillance and assistance to affected populations 



Policy recommendations

1. Continue and expand preparedness capacity, forest stewardship, land management, and building 
practices 

• Forest management – hazardous fuels reduction - Promote and further incentivize appropriate land 
management 

Michigan is 53% forested, 19.3 million acres (most timberland), 9 million acres are privately owned family forests with 400,000 
individual landowners, of which only  20% of private forest land is actively managed.  Support Private Forest Lands Programs 
initiated by Michigan Department of Agriculture and Rural Development programs

• Built environment policy – “fire fitness” – best practices, codes and incentives for building fire-resistance and 
landscaping 

• Equipment and capacity for responders
• Assess and map fire vulnerability / risk, e.g., likelihood, property at risk, vulnerable populations, entrapment 

issues 
2. Prepare and follow-up the workforce, especially first responders

• Training, preparation, and assessment using simulations and drills, tactical 
decision games (role playing), sand table exercises, staff rides/visits to high risk 
areas, case studies, professional readings, staff exchanges, etc. 

• Experience in major fires shows that stress, trauma and tragedies occur among 
first responders, a hardy but ultimately vulnerable population

• Implement intentional and anticipatory efforts to acknowledge and address 
addiction, suicide, and mental health struggles and promote mental health and 
emotional wellbeing. https://www.michigan.gov/dnr/managing-resources/forestry/fire



Policy recommendations

3. Promote safe indoor environments and smoke resilient buildings
• Especially needed in schools, senior homes, residences and other buildings
• Ensure appropriate air filters, ventilation, cooling, and weatherization (to seal gaps and improve 

efficiency) 
• Assist low-income communities  
• Develop and adopt certification system to verify safety and performance – like the EPA Indoor airPLUS 

program

4. Promote safe spaces (clean cooling centers) and their use
• Especially needed in low income communities where transport may be needed
• Ensure appropriate air filters, ventilation, cooling, and weatherization (to seal gaps and improve 

efficiency) 
• Develop and adopt certification system for the safe– to verify safety and performance 



Personal actions to reduce exposure and health risks.

Xu R, et al., Wildfires, Global Climate Change, and Human Health, New England J. Med., 383;22 nejm.org Nov 26, 2020, 
https://www.nejm.org/doi/pdf/10.1056/NEJMsr2028985?articleTools=true



Policy recommendations

5. Disseminate enhanced wildfire smoke forecasts and health 
• Provide community specific forecasts of smoke giving where, when, how long, and how bad.   Extend 

prediction period to several days.  Ensure appropriate monitoring coverage.
• Recommend and disseminate appropriate responses to reduce exposure.   Coordinate HHS, EGLE, 

MIOSHA, DNR, USFS, USGS, DARD, country and city health departments, etc.  
• Identify most effective messaging.  Evaluate effectiveness of messaging campaign. 

6. Anticipate damage, deaths, and needs of survivors
• Need to care for survivors and displaced individuals, and coordinate Interagency / cross-jurisdiction 

issues for basic needs (food, shelter) , trauma care, mental health and emotional wellbeing

7. Assess impacts of wildfire smoke exposure and program effectiveness
• Develop registry of first responders and displaced persons for assistance and epidemiological follow-

up.
• Establish intergovernmental steering committee for program review and planning.



Prevention activities remain as important as ever in 
spite of advances in fuels management. (Source 
Fire Management Notes, 1973)

Advance from the 1970s

Smokey Bear roadside wildfire prevention sign. Source CC0-
https://pixabay.com/en/smokey-bear-fire-prevention-857181/)



Thanks!  stuartb@umich.edu





NEXT STEPS

*Reach out to us to connect to research on climate 
issues and key solutions
*Resources
*Upcoming legislation (handout)
*Visit our website
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RESOURCES

Please use this QR code to access our forum website for all 
of the information presented today as well as fact sheets 
and policy briefs relevant to the work discussed today. 

https://mleead.umich.edu/Event_LegislativeForum2023.php


