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Welcome to the Environmental Caucus Candidate Toolkit. This packet was developed to provide an overview 

of key environmental issues in Michigan. This information is not intended to substitute for publications by 

scientific advisory committees, but serve as supplemental information to help readers understand key issues 

quickly. Readers are encouraged to select and read particular sections relevant to their candidacy.  You can 

download each section individually on our website at GreenMDP.com  

 

 

In each section you will find:  

• A Chart overviewing the fundamental consequences of each issue as it relates to different public sectors 

• Information overlaying the current proposals relevant to the issue  

• Models and legislation adopted by other groups  

• Resources and links to further reading  

 

 

 

 

Disclaimer: Resources listed are for additional information, are nonpartisan and not affiliated with the 

MDP Environmental Caucus.  
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When the Clean Water Act was passed, it created that National Pollutant Discharge Elimination System (NPDES) 
permit program, which regulated point-source pollution (specific locations such as discharge pipes) that release 
pollutants into the waters of the United States. The NPDES program grants permits to facilities that are 
discharging pollutants, placing limits on what the facility can discharge and laying out requirements for how the 
facility must monitor and report its releases. 

Michigan is one of the states that is authorized by the EPA to oversee its NPDES program, meaning EGLE 
oversees the granting of permits and the enforcement. The two main direct dischargers are industrial and 
commercial facilities, such as factories and oil-refineries, and water treatment plants. Water pollution permits 
are meant to protect and restore American waterways, but implementation of this program has often been 
ineffective. In many cases, states and EPA set pollution levels that fail to meet the Clean Water Act’s 
requirements, and, despite the weak requirements, many facilities fail to comply and see no punishment. 4 

Economy   Michigan is the Great Lakes state, and our tourism relies on clean water. When our water isn’t 

clean and safe it hurts our economy and makes us a less attractive place to visit and live.  

 According to Quality Unknown: The Invisible Water Crisis, a 2019 report published by the 

World Bank, economic growth drops by one-third in areas downstream of high river 

pollution. Richard Damania, the top economist in the World Bank’s water program, claims 

that “prevention is cheaper and better than the cure”. 2 

Public Health  PFAS has been linked to a number of health concerns including thyroid conditions, cancer, and 

reproductive issues, and more. 3 

 Due to the large number of chemicals in the PFAS category and the lack of research on these 

chemicals, there are likely many public health effects that have not yet been proven. 

 Many of the other pollutants in our water, such as heavy metals and other toxic chemicals, 

can also lead to adverse health effects. 

 Safe, clean drinking water is vital to life and necessary to sustain it. 

Natural  
Resources 

 We are surrounded by 21% of the world’s surface freshwater, which is a natural resource that 

will only become more valuable as climate change increases, and we can’t afford to pollute it 

with toxic chemicals 

 PFAS affects our food supply; since it is bio-accumulative, once it gets into our water, it ends 

up in the animals that drink that water and the fish that live in it.  

By Meredith Gillies  For Further info email: mgillies@cleanwater.org  

In 1972, we passed the Clean Water Act, a first-of-its-kind piece of legislation that aimed to restore and protect 
our nation’s waters. However, industrial water pollution is still a big problem in Michigan due to an overly lenient 
system that fails to enforce the protections we have won. 

According to a report released by Environment Michigan in 2018, industrial facilities exceeded pollution limits 
8,100 times from January 2016 through September 2017, and the majority of these violations went unpunished.1  

Furthermore, the most widespread, serious pollution that is affecting our water currently is PFAS contamination. 
PFAS stands for per and poly-fluoroalkyl substances, and they are a group of thousands of man-made chemicals 
that have made their way into our water. While PFAS have received a lot of attention due to their persistent 
nature and widespread presence in our environment, they are far from the only chemical that has ended up in 
our water from industrial pollution. 

Water Pollution 
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1    E. Berg, H. Kim, and J. Rumpler, 2018 ‘Troubled Waters: Industrial Pollution Still Threatens American Waterways’, 
Environment Michigan and Frontier Group, Retrieved on 30 January, 2020 from https://environmentmichigan.org/sites/
environment/files/reports/MI_TroubledWaters_scrn_0.pdf 
2    R. Damania, S. Desbureaux, A. Rodella, J. Russ, and E. Zaveri, 2019, ‘Quality Unkown: The Invisible Water Crisis’, World 
Bank Group, Retrieved on 30 January, 2020 from https://openknowledge.worldbank.org/bitstream/
handle/10986/32245/9781464814594.pdf?sequence=8 
3    ‘Health’, Michigan PFAS Action Response Team, Retrieved on 30 January, 2020 from https://www.michigan.gov/
pfasresponse/0,9038,7-365-86509---,00.html 
4    Berg, Kim and Rumpler, 2018, ‘Troubled Waters’ 
5    ‘PFAS Cycle Diagram’, Michigan Department of Environment, Great Lakes, and Energy, Retrieved on 30 January 2020 from 
https://www.michigan.gov/documents/pfasresponse/PFAS_Cycle_Diagram_670769_7.pdf  

Key Resources 

Michigan Clean Water Action    www.cleanwateraction.org/mi 

Huron Clinton Watershed Council    www.hrwc.org 

Michigan PFAS Action Response Team (MPART)  www.michigan.gov/pfasresponse 

Michigan Environmental Council    www.environmentalcouncil.org/clean_water 

Environment Michigan     www.environmentmichigan.org 

Clearly, our regulatory system isn’t functioning correctly. 
However, PFAS represents a family of chemicals that we 
didn’t even know we needed to regulate. PFAS have been 
manufactured and used in industries across the globe, 
and in the U.S. since the 1940s. These chemicals are 
incredibly persistent in the environment and the human 
body, meaning they don’t break down and they 
accumulate over time. PFAS have been used in countless 
products such as food packaging and cosmetics for 
decades, meaning they have infiltrated our environment 
through multiple pathways. 

Solutions/Policy Ideas  
Polluter Pay 

 A polluter pay law would require any corporation that is responsible for water, air, or soil contamination to 
pay for remediation and clean up. This burden currently falls to our drastically underfunded state 
government, leading to contaminated sites not being cleaned up, and water contamination spreading 
when the state lacks the funding to effectively address contaminated sites.  

 We must restore our polluter pay laws to begin to remedy the growing amount of contamination in our 
state without crippling our taxpayers 

Learn more here: https://cleanwater.org/features/making-polluters-pay-michigan 
 

Remove Polluter Panels 
 Right now, polluters have the final say in regulating water pollution, thanks to panels such as the 

Environmental Rules Review Committee (ERRC), put in place by Governor Snyder’s administration. These 
panels are made up of members of the industries that are being regulated. We must remove these panels 
to ensure that science and health are the only factors driving the formation of our environmental rules.  

 

Increase funding for the Department of Environment, Great Lakes, and Energy (EGLE) 
 Funding for our state environmental agency has been steadily going down in recent years, and we must 

push to make sure that EGLE has the necessary funding in order to run and enforce the NPDES program 
 

We must push for a regulatory system that requires companies to prove that what they’re putting on the 
market is safe rather than forcing people to have to prove these chemicals are making them sick before any 
action is taken. 

http://www.cleanwateraction.org/mi
http://www.hrwc.org
http://www.michigan.gov/pfasresponse
http://www.environmentalcouncil.org/clean_water
http://www.environmentmichigan.org
https://cleanwater.org/features/making-polluters-pay-michigan
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Threats loom large over the future of water infrastructure in Michigan. However, with the right policies, we can 
create a better, cleaner state. Right now, climate change threatens our stormwater infrastructure with increased 
rainfall events. The public funds required to preserve water quality under a business-as-usual scenario will be 
onerous, making it difficult for governments and households to adapt. Flooding will increase, and be damaging 
to homes. A FEMA report reveals that just an inch of flooding can cost the average homeowner $27,000.1 When 
multiplied across the broader economy, this can have a significant effect. Over the last half century, average 
annual precipitation in most of the Midwest has already increased by 5 to 10 percent. But rainfall during the four 
wettest days of the year has increased by about 35 percent.2  Our infrastructure was not designed to handle 
these drastic shifts in precipitation patterns.  

Economy   According to the Michigan Blue Economy Report, a project of researchers at Grand Valley 

State and the Michigan Economic Center at Prima Civitas: “Collectively (and conservatively) 

our Michigan “Blue Economy” already provides roughly 1 in 5, or nearly one million Michigan 

jobs, and $60 billion in annual economic impact.”3 

 Floods from increased precipitation can do economic damage to the state’s economic output 

The floods of 2014 in Detroit are an example of the threat of increased precipitation, 

accounting for 60% of the year’s water damage in the United States at $1.8 Billion in direct 

flood damages.4 

Public Health 
 There is no safe level of lead. Service lines do not have to be disrupted to deliver an elevated 

level of lead into a home’s water supply. All lead lines must be replaced over the next two 

decades. The 90th percentile of the sample results must be below the lead action level of 15 

ppb, or 12 ppb starting in 2025, for corrosion control to be considered effective. 5 

 An estimated 500,000 lead service lines still exist in Michigan’s homes, each presenting a 

public health threat. 6 

Natural  
Resources 

 From National Climate Assessment: “Flooding can affect the integrity and diversity of aquatic 

ecosystems. Flooding also causes major human and economic consequences by inundating 

urban and agricultural land and by disrupting navigation in the region’s roads, rivers, and 

reservoirs. For example, the 2008 flooding in the Midwest caused 24 deaths, $15 billion in 

losses via reduced agricultural yields, and closure of key transportation route.” 5 

According to the Earth Institute at Columbia University: “Heavier rain storms will also increase surface runoff — 
the water that flows over the ground after a storm. This moving water may strip nutrients from the soil and pick 
up pollutants, dirt, and other undesirables, flushing them into nearby bodies of water.” 7 

Meanwhile, lead remains an important public health crisis. Lead is a neurotoxin; there is no safe level of lead to 
consume. 

Service lines in older homes are made from this metal which can enter the bloodstream, causing health ailments 
and disabilities from learning problems in children to anemia, weakness, and kidney damage. 8 Children are 
particularly vulnerable to lead and its effects. It’s critical we support communities in identifying and removing 
these lead service lines. 

Water Infrastructure 
By Andrew Sarpolis For Further info email:  sarpolia@mail.gvsu.edu  
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Lead and Copper Rule 

Thankfully, Michigan passed a protective Lead and Copper Rule in 2018. Cities must locate service lines, notify 
homeowners of the presence of a line, and replace them within two decades. This will require funding and 
public education. Water utilities must develop asset management plans to begin this transition. However, 
when it is complete, drinking a glass of water without a filter will not be a health gamble. 

While lead service lines could exist in all homes built before 19889, older urban communities can experience a 
disproportionate impact. In cities like Detroit and Flint, this can also mean a higher cost burden to low-income 
residents to purchase and maintain filters. Therefore, replacement will help benefit these communities in both 
economic and public health terms. 
 
Source: Sierra Club Legislative Program 

Stormwater Infrastructure 

Green infrastructure is one of the most cost-effective methods of adaptation. What is this infrastructure? These 
projects capture runoff water, reducing the amount that enters the system. This can be done in multiple ways, 
most dealing with changing the properties of surfaces to absorb or retain water. When designed with native 
plants, these projects can also have positive impacts of biodiversity. 

During intense rainfall events, infrastructure can become overwhelmed, putting waste from the combined 
sewer system into lakes and rivers. This is a health risk, lowering the quality of the water and making it 
dangerous to humans. 10 

While adaptation is important, stopping climate change is also an important step. Accommodating precipitation 
changes can be expensive. The greenhouse gases from climate polluters who dump carbon pollution into the 
atmosphere must be regulated. Responsible elected officials (even in small cities and townships) must demand 
an end to these practices. Otherwise, today’s governments are sticking future constituents with an expensive 
bill. Let’s keep water and sewer infrastructure affordable with a prioritization of green infrastructure and 
renewables. Furthermore, we can create economic opportunities in the process 

Case Studies: Proposals From Michigan’s 100th Legislative Session 

Require a ratio of water filtration stations to students/staff at schools and childcare facilities. This is called the 
filter first approach, used to reduce contaminants such as lead, arsenic, and PFAS. Schools would be required 
to develop a ‘drinking water safety plan. 

HB 5104-5105 and SB 589-590: Filter First Legislation 

Michigan can establish a Childhood Lead Poisoning Prevention Control Commission which can recommend 
improvements for programs and testing infrastructure, reducing childhood exposure. Michigan can also 
require a new source of drinking water to be tested for lead before it is utilized and require lead service line 
disclosures in all rental contracts. The state can require water systems to provide annual notice to customers 
whose residences are known to have a lead service line. 

HB 4747-4750 and SB 398-401: Flint Water Package 

Establish a ‘Lead Task Force’ under the purview of EGLE, making recommendations and providing resources to 
reduce lead. 

SB 300: Creation of the Lead Task Force 

Establish a program to assist schools and child care centers in testing and remedying lead contamination in 
drinking water. 

HB 4064: Water Quality and Lead Removal  

Require testing of water for lead at veterans' facilities and testing and removing lead in drinking water used 
by vulnerable population centers. 

HB 4742-4744 and SB 395-397: Lead testing at Veteran centers and in vulnerable populations 
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Local governments might find the establishment of stormwater utilities to be helpful in managing this process. 
Stormwater utilities help manage negative externalities related to what’s called impervious surface, places such 
as parking lots or rooftops that don’t capture water. From Water World Magazine: “Stormwater utility fees are 
typically based on the property's impervious area, which includes rooftops, parking lots and other hard surfaces 
that prohibit water from soaking into the ground.” 11 Through the implementation of these utilities, building 
owners have incentives to minimize their contributions to the stormwater system. Also, users with permeable 
surfaces no longer have to fund or subsidize others with a high stormwater impact. There are several solutions 
that most buildings and properties can install to reduce their stormwater impact to the environment: 12

 
 

 

In addition to these, greywater systems can maximize the benefits of reusing water in the building, amplifying 
this effect. According to the Green Building Alliance: “In residential buildings, the majority of water (between 
50% and 80%) falls into the greywater category and can be collected for reuse.” 13

 

•   Rain Gardens 

•   Bioswales 

•   Permeable Concrete and Surfaces 

•   Rain Barrels and Water Collection 

•   Downspout Disconnection 

•   Green Parking, Roofs, Alleys, and Streets 

•   Tree Canopy 

•   Land Conservation 

Case Studies: Proposals From Michigan’s 100th Legislative Session 

As mentioned above, this would allow local units of government to create stormwater management utilities to 
create and manage stormwater systems. 

HB 4691: Allow local governments to create stormwater management utilities 

This establishes that Michiganders have a right to safe, clean, affordable, and accessible water. It would re-
quire state departments to create plans for water affordability criteria.  

SB 49: Water is a Human Right 

These bills clarify that the waters of the state, including groundwater, are held in the public trust. This means 
they belong to the people of the state collectively and must be protected from pollution, impairment and de-
struction. It would expand the DNR’s authority to manage water in areas under its control. It would remove 
the small-container exemption that allows corporations to take water from non-municipal sources and sell it 
in bottles outside the Great Lakes Basin. 

HB 5290-5292: Water Protection Legislation 

Source: Sierra Club Legislative Program 
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1. Stabenow, D., 2019 ‘The Climate Crisis and Michigan,’ The Office of Senator Debbie Stabenow, Retrieved on 27 No-
vember, 2019 from https://www.stabenow.senate.gov/imo/media/doc/Climate%20Crisis%20Report.pdf  

2. ‘What Climate Change Means for Michigan.’ The Environmental Protection Agency, August, 2016, at 
https://19january2017snapshot.epa.gov/sites/production/files/2016-09/documents/climate-change-mi.pdf (accessed 
11/27/19) 
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tal,’ Michigan Economic Center and Grand Valley State University, Retrieved on 01 January, 2020 from http://
michiganblueeconomy.org/wp-content/uploads/2015/03/Michigan-Blue-Economy-Report.pdf 

4. ‘United States Annual Flood Loss Report.’ National Weather Service, 2014, at  https://www.weather.gov/media/
water/WY14%20Flood%20Loss%20Summary.pdf (accessed 01/01/20) 
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vember, 2019 from https://nca2014.globalchange.gov/report/regions/midwest 

6. ‘Thousands of Michigan homes have lead service lines delivering water, what to look for.’ October 23, 2019 at:https://
www.wxyz.com/thousands-of-michigan-homes-have-lead-service-lines-delivering-water-what-to-look-for (accessed 
01/01/20) 

7. Fetch, S., September 23, 2019, ‘How Climate Change Impacts Our Water,’ Columbia University Earth Institute, Re-
trieved on 27 November, 2019 from https://blogs.ei.columbia.edu/2019/09/23/climate-change-impacts-water/ 

8. ‘Information for Workers: Health Problems Caused by Lead,” Center for Disease Control, Retrieved on 27 November, 
2019 from https://www.cdc.gov/niosh/topics/lead/health.html 

9. ‘Michigan's Revised Lead and Copper Rule FAQ,’ University of Michigan’s Graham Sustainability Institute, Retrieved on 
27 November, 2019 from http://graham.umich.edu/project/revised-lead-and-copper-rule/faq 

10. Ibid. 
11. Lyandres, O and Welch, L., ‘Reducing Combined Sewer Overflows in the Great Lakes: Why Investing in Infrastructure is 

Critical to Improving Water Quality,’ Alliance for the Great Lakes, Retrieved on 27 November, 2019 from https://
greatlakes.org/wp-content/uploads/2016/08/AGL_Reducing_CSO__14_FINAL-1.pdf 

12. ‘What is Green Infrastructure?’ Environmental Protection Agency, retrieved on 01 January, 2020 from https://
www.epa.gov/green-infrastructure/what-green-infrastructure 

13. ‘Greywater Systems,” Green Building Alliance, retrieved on 01 January, 2020 from https://www.go-gba.org/resources/
green-building-methods/greywater-system/  

 
 
About The Author: 
 
Andrew Sarpolis works for the Sierra Club, one of the United States’ oldest environmental nonprofits 
as a senior organizing representative. He holds a B.A. in political science from Grand Valley State 
University and licentiate in international economic relations from Kraków University of Economics. He 
is currently a student at the University of Birmingham (U.K.) pursuing a Masters in Public 
Administration (MPA). He holds an executive certificate in nonprofit leadership from the Harvard 
Kennedy School of Government’s Executive Education Program. 
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Of great concern to the public is the privatization of drinking water for profit. In 2018, over 80k public comments 
came out against Nestle’s increase in fresh water extraction.1 These massive water withdrawals cost almost 
nothing for the company, but hold significant impacts for communities and create unnecessary plastic waste 
through the use of disposable plastic water bottles. Under the Snyder Administration, Nestle was able to 
increase its extraction rate three times while circumventing strict bottled water laws. 

Economy   Nestle pays $3.50 for every thousand gallons it extracts.8 The permit for extracting 400 gallons 

of water per minute costs $200 dollars a year and a one time $5000 fee for EGLE monitoring. 

In a single year, Nestle extracts more than 130 million gallons of fresh Michigan water.2 

Public Health  The extraction of fresh water alters the flow of stream and river beds. Specific impacts on a 

body of water depend on the local geology.9  Impacts range from lower stream levels to 

increases risks of flooding to lower areas.  

 Fresh clean drinking water is vital to life. Life cannot be sustained without it.   

Natural  
Resources 

 Fresh water extraction directly impacts fresh water fisheries which impairs recreational 

income and Tribal livelihoods. 3,4  

The Case of Evart, MI    
A unanimous decision by a Michigan Court of Appeals ruled that 

bottling water for profit is not an essential public service, following a 

lawsuit between Nestle and Osceola Township.7 Nestle extracts 

freshwater from a wellhead in Evart at 218 gallons per minute (gpm).6 

The local zoning board unanimously rejected an application for 

infrastructure to house the companies proposed increase to 400 gpm.5 

A public hearing regarding the decision was heavily attended, mostly 

from residents concerned about the depletion of their water supply as 

well as activists from Flint and Detroit.  
 

 

Proposed Solutions   

1. Raise the permit cost for excessive freshwater extraction.  

2. Add strong consumer protections to prevent Michigan water from 

going on sale to the highest bidder. 

3. Prevent EGLE from circumventing stringent bottled water rules and 

regulations under Section 17 of SWDA and Section 32723 of the GLPA 

and uphold the 3 strikes and you are out rule.10 

4. Uphold and honor the 1836 Treaty with Ottawa/Chippewa tribes 

that it is the duty of the State of Michigan to preserve habitat vital to 

tribal livelihoods health and welfare. 

USGS figure on the interactions between 
surface and ground water.9 

Freshwater Extraction  
Assembled by Elizabeth Benyi & Caucus Staff For Further info email: erbhedgehog@yahoo.com 
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1 “Michigan OKs Nestle Water Extraction Despite 80K+ Public Comments Against It” NPR, April 2018, https://www.npr.org/

sections/thetwo-way/2018/04/03/599207550/michigan-oks-nestl-water-extraction-despite-over-80k-public-comments-

against-it 
2 “Nestle Pays $200 for 130 Million Gallons of Fresh Water Extraction” Fortune Magazine, June 2017, https://

fortune.com/2017/06/01/nestle-michigan-well-bottled-water/ 
3 “Michigan Citizens, Tribes Challenge State Permit for Nestle Water Grab” FLOW (For the Love of Water), May 2019, 

http://flowforwater.org/michigan-citizens-tribe-challenge-state-permit-nestles-water-grab/ 
4 Peter Gleick “Transitions to Freshwater sustainability” PNAS (Proceedings of National Academy of Sciences of United 

States of America) Sept. 4, 2018 Vol 115(36) pgs. 8863-8871  
5 “Where Nestle Guzzles Water Michigan Neighbors Take Exception” New York Times, May 2017, https://

www.nytimes.com/2017/05/24/business/nestle-michigan-water.html 
6 Nancy Kaffer “Nestle Wants More Michigan Water” Detroit Free Press, March 7 2017, https://www.freep.com/story/

opinion/columnists/nancy-kaffer/2017/03/07/nestle-michigan-water/98696462/  
7 “Michigan township wins appeal in Nestle water zoning lawsuit” Mlive, December 2019 https://www.mlive.com/

news/2019/12/michigan-township-wins-appeal-in-nestle-water-zoning-lawsuit.html 
8 “For a small town battling Nestle, Michigan’s permit doesn’t end water saga” Mlive, May 2 2018 https://

www.bridgemi.com/michigan-environment-watch/small-town-battling-nestle-michigans-permit-doesnt-end-water-saga  
9 “Effects of Ground-Water Development On Ground-Water Flow To And From Surface-Water Bodies” USGS, https://

pubs.usgs.gov/circ/circ1186/html/gw_effect.html  
10 “Michigan Citizens, Tribe Challenge State Permit for Nestle’s Water Grab” For the Love of Water, May 2019 http://

flowforwater.org/michigan-citizens-tribe-challenge-state-permit-nestles-water-grab/  

Key Resources       

USGS Groundwater Surface-water Interactions    www.water.usgs.gov/ogw/gwsw.html  

Michigan Citizens for Water Conservation    www.savemiwater.org  

FLOW: For the Love of Water      www.florforwater.org 

https://www.bridgemi.com/michigan-environment-watch/small-town-battling-nestle-michigans-permit-doesnt-end-water-saga
https://www.bridgemi.com/michigan-environment-watch/small-town-battling-nestle-michigans-permit-doesnt-end-water-saga
https://pubs.usgs.gov/circ/circ1186/html/gw_effect.html
https://pubs.usgs.gov/circ/circ1186/html/gw_effect.html
http://flowforwater.org/michigan-citizens-tribe-challenge-state-permit-nestles-water-grab/
http://flowforwater.org/michigan-citizens-tribe-challenge-state-permit-nestles-water-grab/
https://water.usgs.gov/ogw/gwsw.html
https://water.usgs.gov/ogw/gwsw.html
https://savemiwater.org/
http://www.florforwater.org
http://www.florforwater.org
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Recycling 

More than 70% of Michigan’s waste stream is readily recyclable. However, only 15% is recycled. In 2014, 8.4 
million tons of waste was disposed with 1.4 million tons of material being recycled in Michigan.1 This is lower 
than all neighboring states and one of the lowest in the United States. Additionally, more pressure has been 
placed onto  Michigan’s recycle infrastructure as China, the largest receiver of recyclable materials, no longer 
accepts low quality recyclable materials from the United States.2  

Economy   Outsourcing waste management systems sends jobs overseas and loses revenue that could 

be captured through greater efficiency. To which, a circular economy could be considered as 

an alternative.3 

Public Health  Hazards created from landfills, incinerators, toxic waste, and electronic waste, which also 

contribute to water and air pollution and degradation of landscape.4  

Natural  
Resources 

 Americans resource consumption is so high, it would take 5 Earths to support the worlds 

population if everyone consumed the way we do.5  Reusing, recycling, and reducing would 

assist in the prevention the dwindling of natural resources.   

How Recycling Works 
In the United States, recyclable waste is first placed into recycle bins. However, recycle bins are often 
contaminated with trash and must be sorted first before resources can be extracted. This sorting process can 
either be done by the resident or by a company upon receipt, much of which was previously done by companies 
in China.  
 

China’s National Sword Policy 
The national sword policy has closed the door to China receiving low quality recyclable waste from overseas and 
this is changing the way recycling works in the United States. The City of Westland was a role model in recycling 
for years with a 78% residential participation rate due to an innovative rewards program. However, they are now 
sending recyclable waste to landfills because of the skyrocketing rate charged by their provider, GFL Recycling of 
Toronto, which can no longer send materials to China.6 Other communities utilize regional providers, such as 
Southeastern Oakland County Resource Recovery Authority 
(SOCRRA), who are still able to find buyers for recyclable 
materials. 
 

Solutions 
Michigan has a statewide goal of tripling its current 
recycling rate from 15 percent to 45 percent. This has a 
potential positive economic impact of $400 million.5 To 
achieve this goal, five priority initiatives have been 
established:  
 Revising Part 115 Solid Waste Laws 
 Launching the Re:Source Market Development initiative 
 Having state office buildings leading by example in 

recycling 
 Developing a statewide Education and Engagement 

Campaign 
 Obtaining funding for recycling and solid waste 

management  

The EPA’s Waste Management Hierarchy regards 
Reducing, Reusing, and Recycling as vital to waste 
management.14 

Assembled by Sandy Larson, Terri McCormick & Caucus Staff   For Further info email: slarson613@gmail.com 
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Other Solutions include:  
 Expanding the Bottle Deposit Law, such as House Bill 5306 and Senate Bill 7019 

 Implementing Pay As You Throw programs, which charge based on amount thrown away10,11   
 Introducing Citizen education programs - Recycling Raccoons is a high profile series of reminders on social 

media (Twitter) of what can and cannot be recycled.12 Local programs likewise are upping their consumer 
education; SOCRRA (Southeastern Oakland County Resource Recovery Authority) has an app called Waste 
Wizard that will look up items and tell you how disposal is handled: whether curbside, at SOCRRA, or as 
trash.13 

 

Emmet County has developed a successful recycling program through the use of state grants, a 2 year increase 
in the millage, and through a “pay as you throw” program which charges residents for their waste. This rose 
their recycling rate to 42%.7 The City of Novi has also used best practices and has achieved a recycling rate of 
40%.8 Such successful programs could be replicated statewide.   

1 “Measuring Recycling in the State of Michigan” Michigan Recycling Coalition, michiganrecycles.org/reports/  
2 “U.S. Recycling Industry Is Struggling To Figure Out A Future Without China” Michigan Radio, michangradio.org/post/us-
recycling-industry-struggling-figure-out-future-without-china 
3 “What is a Circular Economy” Michigan Materials Marketplace, https://michigan.materialsmarketplace.org/the-circular-
economy  
4 “Waste and human health: Evidence and needs” World Health Organization, November 2015, http://www.euro.who.int/
__data/assets/pdf_file/0003/317226/Waste-human-health-Evidence-needs-mtg-report.pdf  
5 “Michigan Recycling Initiatives” Michigan Department of Environment, Great Lakes, and Energy, https://
www.michigan.gov/egle/0,9429,7-135-3312_4123_73503_84958---,00.html 
6 “Surging costs cause some Michigan cities to rethink recycling programs” Bridge Magazine, https://www.bridgemi.com/
michigan-environment-watch/surging-costs-cause-some-michigan-cities-rethink-recycling-programs 
7 “Recycling Stories: Emmet County” Michigan Recycling Coalition, www.michiganrecycles.org/recycling-stories-emmet-
county/ 
8 “Recycling Stories: City of Novi” Michigan Recycling Coalition, https://,  https://www.michiganrecycles.org/recycling-
stories-city-of-novi/  
9 “Michigan Democrats propose expanding bottle deposits to all beverages except milk” Mlive, https://www.mlive.com/
news/2019/12/michigan-democrats-propose-expanding-bottle-deposits-to-all-beverages-except-milk.html 
10 “Pay-As-You-Throw” EPA, February 2016 https://archive.epa.gov/wastes/conserve/tools/payt/web/html/index.html 
11 “Municipal Solid Waste Factsheet” University of Michigan, http://css.umich.edu/factsheets/municipal-solid-waste-
factsheet 
12 Recycling Raccoons, https://recyclingraccoons.org/ 
13 “Waste Wizard” SOCRRA, https://www.socrra.org/waste-wizard 
14 “Sustainable Materials Management: Non-Hazardous Materials and Waste Management Hierarchy” EPA,  https://
www.epa.gov/smm/sustainable-materials-management-non-hazardous-materials-and-waste-management-hierarchy 

Key Resources 

Michigan Recycles     www.michiganrecycles.org  

Recycling Raccoons     www.recyclingraccoons.org 

Michigan Materials Marketplace   www.michigan.materialsmarketplace.org 

Waste Wizard      www.socrra.org/waste-wizard 

World Health Organization    www.who.int 
 

https://www.mlive.com/news/2019/12/michigan-democrats-propose-expanding-bottle-deposits-to-all-beverages-except-milk.html
https://www.mlive.com/news/2019/12/michigan-democrats-propose-expanding-bottle-deposits-to-all-beverages-except-milk.html
http://css.umich.edu/factsheets/municipal-solid-waste-factsheet
http://css.umich.edu/factsheets/municipal-solid-waste-factsheet
https://recyclingraccoons.org/
https://www.socrra.org/waste-wizard
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Food Waste: A Serious Environmental Offender 

Food waste reduction is identified as the third most impactful solution to climate change.1  Across the food system, 
this global threat squanders water, land, labor, fossil fuels, fertilizer, nutrients, seed, and financial capital.  Over 20% 
of Michigan’s gross product is associated with the agri-food system,2 making food waste a Michigan issue.  However, 
regionally, nationally, and internationally, food waste is often overlooked in the discussion of sustainability and 
climate change.  

Economy  The US throws away enormous financial resources due to food waste:  

 Approximately $165 billion3 are wasted in the US due to food waste, annually. 

 The average US family of four spends $1300 to $2200 per year3 on wasted food. 

 Approximately 40% of the food produced3 in the US is wasted. 

Reducing food waste offers job creation opportunities as new and existing food-related businesses: 

 Realize profits by creating efficiencies in the food system. 

 Innovate to create businesses to reduce food waste. 

Public Health Food waste is a terrible contributor to greenhouse gas (GHG) emissions: 

 As food waste decomposes, it releases the powerful GHG methane.3 

 The elimination of food waste could prevent the release of 70 billion tons of GHG.1 

As decomposing nutrients contaminate the atmosphere with GHG, approximately 2 billion people5 
across the globe struggle with food insecurity: 

 In some areas of Michigan, food insecurity impacts 1 in 5, overall,6 and approaches 1 in 47 for 
children.   

 Michigan is also home to one of the most food insecure counties in the US.8 

 On average, approximately 1 person in 7,9 and 1 child in 610 struggles with food insecurity in 
Michigan.  

As a state with such a strong agri-food sector, Michigan has both great opportunity and huge 
responsibility to impact climate change through the reduction of food waste.  

Energy As food is wasted across all areas of the food system, the energy used to produce that food is also 
wasted; from fuel for farming and transportation to refrigeration, processing, and cooking. 

 The US loses approximately 10% of the national energy budget3 to food waste.  

Natural  
Resources 

The US squanders enormous amounts of natural resources on wasted food:   

 21% of water used in agriculture4 

 19% of cropland4 

 18% of farming fertilizer4 

 Food waste is the number one contributor to landfills.3 

As Michigan is a state with a large agri-food system, resources lost to food waste mean lost Michigan 
resources. 

By Make Food Not Waste     For Further Information Email:  info@makefoodnotwaste.org  

Forms of Food Waste 

The problem of food waste takes many forms.  Across every aspect of the food system, perfectly edible, delicious, 
nutritious food is wasted.  During the growing cycle, wasted food may be misshapen, large, small, or simply 
overproduced. Perfectly edible food is also damaged in transit, or may be discarded by grocers far before the 
product is actually spoiled.  Consumers may overbuy, misunderstand date labeling, unintentionally mistreat, or lose 
interest in and waste food. Finally, food nutrients are wasted in landfills, rather than nourishing the soil through 
compost. 

https://www.drawdown.org/solutions
https://www.canr.msu.edu/miim/uploads/kundson_william_economic_impact_food-ag_system_201807.pdf
https://www.canr.msu.edu/miim/uploads/kundson_william_economic_impact_food-ag_system_201807.pdf
https://www.nrdc.org/sites/default/files/wasted-food-IP.pdf
https://www.nrdc.org/sites/default/files/wasted-food-IP.pdf
https://www.nrdc.org/sites/default/files/wasted-food-IP.pdf
https://www.nrdc.org/sites/default/files/wasted-food-IP.pdf
https://www.drawdown.org/solutions
http://www.fao.org/state-of-food-security-nutrition/en/
http://www.fao.org/3/ca5162en/ca5162en.pdf
https://map.feedingamerica.org/county/2017/overall/michigan/county/wayne
https://map.feedingamerica.org/county/2017/child/michigan/county/roscommon
https://www.feedingamerica.org/sites/default/files/research/map-the-meal-gap/2016/2016-map-the-meal-gap-full.pdf
https://map.feedingamerica.org/county/2017/overall/michigan
https://map.feedingamerica.org/county/2017/child/michigan
https://www.nrdc.org/sites/default/files/wasted-food-IP.pdf
https://www.nrdc.org/sites/default/files/wasted-2017-report.pdf
https://www.nrdc.org/sites/default/files/wasted-2017-report.pdf
https://www.nrdc.org/sites/default/files/wasted-2017-report.pdf
https://www.nrdc.org/sites/default/files/wasted-food-IP.pdf
https://www.makefoodnotwaste.org/
mailto:info@makefoodnotwaste.org
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Existing Solutions 

While the problem of food waste is incredibly pervasive internationally, excellent resources do exist to support 
food waste reduction.  In the State of Michigan, programs such as the Michigan Agricultural Surplus System11 
offers resources for Michigan food banks to purchase B-grade produce from Michigan farmers.  Legislation can 
also play a key role. In California, legislation passed in October 2019, Assembly Bill No. 827,12 requires food 
service establishments such as mall food courts to provide customers with bins and educational signage for 
organic waste such as food waste.  New York City provides infrastructure13 and supporting legislation14 to 
capture organic material for residents, schools, businesses, and nonprofits. In 2016, France became the first 
country in the world to pass legislation that fines grocers of a certain size who discard unused food.  Not only 
does this encourage the reduction of food waste, according to the 2018 annual report15 of the association of 
French food banks, food donations by food businesses are up substantially since the law was passed.  
 

Opportunities 

Food waste reduction is essential to Michigan’s sustainability strategy.  Food waste has enormous potential to 
reduce GHG, particularly since Michigan is a strong agri-food state.  These facts combine to create powerful 
potential for change through action. 

Food waste reduction is also strategic from a financial perspective. New and existing food-related businesses 
can realize profits by creating efficiencies in the food system to cut down on waste.  Food waste reduction 
businesses16 are also a potential growth industry. 

Opportunities definitely exist for additional legislation to support food waste reduction.  Legislation could 
provide food waste incentives or penalties. Education for food donors regarding existing legislation that 
protects them from liability17 would also be beneficial.  As well, it is important that community planning 
seriously considers supporting infrastructure to collect compostable materials to reduce GHG and enrich soil.  

The UN FAO also suggests that educating consumers is one very important way to address food 
waste.  Organizations that fight food waste offer resources18 for consumers that range from planning meals and 
eating leftovers to understanding date labels, using kitchen scraps, and composting.  Consumers’ 
understanding and action on all these fronts are needed to reduce food waste.  

 

 

 

 

 

 

Key Resources      
Organizations fighting food waste include: 

 Make Food Not Waste19      www.makefoodnotwaste.org 

Detroit-based Make Food Not Waste provides resources for state and regional food waste questions.   
 

ReFED20        www.refed.com 

Save the Food21       www.savethefood.com  

Project Drawdown22      www.drawdown.org 

National Resource Defense Council23    www.nrdc.org 

United Nations Food and Agriculture Organization24   www.fao.org 

https://www.fbcmich.org/resources/the-blueprint/
https://leginfo.legislature.ca.gov/faces/billTextClient.xhtml?bill_id=201920200AB827
https://www1.nyc.gov/assets/dsny/site/services/food-scraps-and-yard-waste-page
https://www1.nyc.gov/assets/dsny/site/services/food-scraps-and-yard-waste-page/commercial-requirements
https://www.banquealimentaire.org/sites/default/files/2019-06/A4_RapAnnu_BA2018_040619_DP_BD-compress%C3%A9.pdf
https://erb.umich.edu/2019/10/14/sustainability-in-detroit-part-4-the-dirt/
https://erb.umich.edu/2019/10/14/sustainability-in-detroit-part-4-the-dirt/
https://www.feedingamerica.org/about-us/partners/become-a-product-partner/food-partners
https://www.feedingamerica.org/about-us/partners/become-a-product-partner/food-partners
https://www.makefoodnotwaste.org/resources/
https://www.makefoodnotwaste.org/
https://www.refed.com/?sort=economic-value-per-ton
https://savethefood.com/?gclid=CjwKCAjw3c_tBRA4EiwAICs8CmDhwKZXaJrfIPwuFB1vCDVzx5YN68R8cmI-RR4W8EejQID56JleyBoChMcQAvD_BwE
https://www.drawdown.org/solutions/food/reduced-food-waste
https://www.nrdc.org/stories/food-matters-food-waste
http://www.fao.org/nr/sustainability/food-loss-and-waste/en/
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The Decline of Living Things  

The amount and variation of living things are declining worldwide. In roughly half a century, the fish in our 
oceans has declined by nearly half1 and invertebrate populations are down by 45%.2  North America has lost 3 
billion birds3 and continues to lose amphibians at over 3% every year.4 The number of protected and 
endangered species has risen over time, and many formally abundant species are becoming locally rare.  

Economy   Millions of people birdwatch around the country, contributing nearly $80 billion to the 
national economy.5 

 Many native species, such as mudpuppies, prey upon invasive species that would otherwise 
add costs to our economy. Aquatic invasive species alone cost Michigan about $100 million 
annually.8    

Public Health  Amphibians are environmental indicators of water quality and act as an early warning sign 
before contaminants become harmful to people.  

 Wetlands and forests improve local water quality. This process is so effective that some 
municipalities save up to 90% on water treatment costs by constructing wetlands rather than 
water treatment plants.6    

Natural  
Resources 

 Pollinators, such as bees, are vital to the production of 1/3 of food made in the United States 

 A single silver maple tree sequesters 400 pounds of greenhouse warming carbon dioxide 
from the atmosphere7 

 Genetic diversity is essential to the longevity and productivity of agriculture  

 Many technological advances were drawn directly from other living things. A decline of 
species could have potentially drastic consequences on future development.   

Assembled by Andrew Nowicki  For Further info email: nowicki418@gmail.com 

Michigan Severely Lacks Environmental Education  

Michigan wildlife is changing dramatically. The youth of today are experiencing a landscape different from their 
parents’ generation as wildlife that used to exist is becoming rare or absent.  Species such as the Poweshiek 
skipperling butterfly that were formally abundant, are now locally rare or even endangered. 14  Amidst this, 
Michigan is experiencing a growing “Nature Deficit disorder” as children spend less time in the outdoors. These 
concerns on youth engagement were echoed in a joint article by Governor Whitmer regarding the future plans 
for the new Michigan Office of Outdoor Recreation. 16 

Every citizen needs a fundamental understanding of environmental science to do well in the 21st century.  Yet 
jobs in environmental education are almost always temporary low wage positions. Solving these problems 
requires supplying educators with curriculums and training to teach essential skills such as environmental 
quality evaluations, ecological services, and energy infrastructure.  Careers in environmental education that 
teach more advanced materials need to pay well enough to attract and keep talent.  
 
Education is the foundation of implementing the programs needed to restore historic wildlife populations. Or, 
in the event of species absence, the youth need to know how to mitigate environmental consequences.  
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There is no singular cause to the decline of life, and likewise no 
singular solution will expand biodiversity in our state.  

Here are the major threats: 

Habitat Loss 

Habitat loss is the greatest contributor to declines in biodiversity, 
and thus, the creation or retention of habitat is the most impactful 
contribution to species survival. Overall, Michigan has lost 4.2 million 
acres of wetlands since the 1800s.11  

Habitat Degradation 

Degradation is the reduced quality of a habitat through either 
pollution or the presence of invasive species. Preventing or cleaning 
pollution that negatively impacts wildlife likewise improves the 
public health for humans. In the case of invasive species, ornamental 
plants imported for landscaping hold almost no ecological value and equate to near total habitat loss for many 
species of native wildlife.  

Climate Change 

Climate Change poses an existential threat for many of the Earth’s organisms. Nearly half of all North American 
bird species are severely threatened by climate change.8  Under 2 degrees of warming, virtually all coral reefs 
will go extinct.9  

Habitat Fragmentation 

Fragmentation occurs when formally large portions of habitat are divided into several smaller ones. This 
prevents animals from traveling to other populations and creates situations where siblings mate with siblings. 
Removing wildlife from the endangered species status is impossible if their range is severely restricted and 
fragmented.  

 

 

 

 

Key Resources 
 

Audubon Climate Report    www.climate.audubon.org 

Union of Concerned Scientists     www.ucsusa.org 

Extinction Rebellion      www.rebellion.earth/the-truth/the-emergency/  

Formerly one of the most abundant frogs 
in Michigan, Leopard Frog populations 
have severely declined across the 
Midwest. This species suffers from the 
loss of wetlands and from the common 
agricultural herbicide Atrazine.12   

http://www.climate.audubon.org
http://www.ucsusa.org
https://www.ucsusa.org/
https://rebellion.earth/the-truth/the-emergency/
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Renewable Energy  

Energy is essential to every aspect of our lives, but also an excessive source of wasteful spending. Wind and 
Solar Energy are now the cheapest options for generating electricity.1,9 The United States has the potential to 
save $78 billion merely by closing fossil fuel plants in line with the Paris Climate Accord.2  Additionally, 
renewable energy generates fewer costs through externalities than fossil fuels. Without factoring climate costs, 
coal plants were found to cause $62 billion in damages in 2005, with natural gas contributing $740 million.3  The 
United States spends more on fossil fuel subsidies than it does on the military, and ten times more than 
education.4

 

The costs of climate change are often ignored when comparing the economic impacts of different energy 
sources.  The pace of climate change is alarming and bears vast and significant consequences for nearly every 
sector across the globe. Landscapes are experiencing more frequent wildfires such as those seen in the 
California, Australia, and the Arctic. Species extinctions are accelerating. Farmers are facing new challenges in 
producing the crops we all need. The U.S military warns of increased conflicts due to global warming. And the 
culprit is primarily carbon released from the burning of fossil fuels. Omitting these factors from cost benefit 
analysis is grossly irresponsible and potentially treasonous, making understanding the consequences of climate 
change essential to any discussion on energy policy.  

Economy   Temperature change due to unmitigated global warming will leave global GDP per capita 23% lower in 
2100 than it would be without any warming.5  

 Major companies have already made commitments to run operations without carbon emissions, 
including General Motors pledge to run on 100% renewable energy by 205010, and JetBlue airlines 
commitment to be carbon neutral on all domestic flights by July 2020.11 

 Wind turbines generate tax revenue for local roads, schools, and libraries12; however funding for schools 
would be higher if the state didn’t subtract per pupil funding based on increased local revenue.13  

Public 
Health 

 Air pollution from fossil fuels is directly responsible for 52,000 deaths per year15 

 Employees in the extraction of fossil fuels are almost 4 times as likely to receive fatal injuries than the 
average US worker.14  

 Fossil fuel plants and toxic waste sites are disproportionately positioned near communities of color.17 

 Fracking (the extraction of Natural Gas) has the potential to contaminate surface and groundwater.16 

Residents are largely responsible for financing their own alternative water sources in the event of 
contamination.  

 "Global warming could lead to an increase in allergies and asthma, deaths by extreme heat and 
proliferation of insect-borne diseases such as West Nile virus according to a scientific report released by 
the White House." according to an article published by the New York Times. 6    

Energy   The costs of energy produced by renewable sources are going down as efficiency increases.  As energy 
producers are becoming more familiar with renewable sources, reliability is increasing.  In fact, the CEO 
of Consumers Energy, Patti Poppe believes her company can meet 90% of the energy demands of its 
customers with renewable sources.18 

Natural  

Resources 

 Renewable energy produces extremely little or no carbon emissions.  It also does not produce any toxic 
chemicals as the result of energy production thus better protecting our natural resources.   

 Solar installations on farmland can be constructed alongside native plants which benefit pollinators, 
birds, and boost the capacity to store excessive rainwater.   

Assembled by Mike Buza & Caucus Staff For Further info email: theoriginalzuba@yahoo.com  



 Michigan Democratic Party - Environmental Caucus    20 

 

Energy Comparisons 

Renewable energy is not free of externalities, although care should be taken as these costs can be misleadingly 
cited in comparisons to other forms of energy. For instance, although wind turbines kill birds, turbines kill 
about 0.27 birds per gigawatt hour, whereas Fossil-Fuel power stations kill 9.4 birds per gigawatt-hour.6 
Additionally, two thirds of North American bird species are at increasing risk of extinction due to climate 
change.7 

Distributed Generation  

Home owners that generate their own renewable energy may connect their system to the electric grid. If the 
home system generates more energy than it uses, that excess energy “flows out” where it is readily useable by 
other homes in the neighborhood. Under the former net metering program, residents could “sell” their output 
energy to electric companies at the standard rate. However, under the new distributed generation policy, 
outputs are sold at a lower price than the standard rate. This decision effectively lowered the incentives for 
home solar installations.  

The Michigan Public Service Commission determines these rates and provides two justifications for this change. 
First, output energy does not include transmission costs. This is because energy generated locally is more 
efficient as it doesn’t lose charge via traveling great distances. Standard rates therefore, include costs for more 
electrical generation than seen at the meter. Second, the resident does not provide infrastructure to maintain 
and transfer energy across the grid and those costs are negated from output as well.  

 

Solutions  

There are several policies the legislature can implement to assist the propagation of clean energy, many of 
which are financial.   For instance, there are many businesses and homeowners who are interested in having 
solar installed on their homes, but despite overall savings, the costs up front are prohibitive. Likewise, there are 
many energy conservation measures such as insulation and new windows that can be costly up front but assist 
in lowering energy costs.   

Property Assessed Clean Energy (PACE) 

In this proposed legislation, a person would receive "up front money" to improve their home for energy 
efficiency. The money could be used for such things as solar panels, energy efficient heating, insulation and 
other items where the energy savings from the improvements would offset the payments. The key to this 
proposal is that the assessment pertains to the property rather than the individual, so payments stay with the 
house if it is sold. Payments are made with property taxes. 

On-Bill Financing 

The concept of on-bill financing is similar to the PACE concept except the loan comes through the local utility 
company and is paid back on the utility bill.  Holland Board of Public Works is running such a program.  So far, 
they have loaned out $1.4 million dollars and improved over 100 homes.19  The loan also transfers with the 
house if it is sold.  However, On-Bill Financing is offered voluntarily by the utilities and, at this time, only one 
utility in Michigan has opted to utilize the program. Legislation could help expand this program to more 
utilities.  
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Other ideas being discussed in legislature: 

 Expand the State's 15% renewable energy standard 

 Pass legislation that enable cooperative style solar energy for homes.  H.B. 4955 introduced would allow 
residents to subscribe to community solar projects. 

 An Electric Vehicle (EV) tax credit provided by the State. 

 Establish EV charging stations at State Parks and "Park and Ride" lots.   

 Establish small business tax breaks for apartment complexes that build EV charging stations in their 
complexes.    

 

Successes in Other States 

 Colorado has become the first State to control methane emissions. See the following article for 
details.  https://www.scientificamerican.com/article/colorado-first-state-to-limit-methane-pollution-from-
oil-and-gas-wells/  

 California has been one of the most successful States in passing air quality legislation.  Here are a couple 
articles describing their success  https://ww3.arb.ca.gov/cc/ab32/ab32.htm   Another article https://
ww2.arb.ca.gov/resources/documents/laws-and-regulations 

 Texas has had great success in developing wind power.  https://www.scientificamerican.com/article/the-
rise-of-wind-power-in-texas/ 

 

 

Key Resources       
Yale Climate Connections    www.yaleclimateconnections.org/author/psinclair 

Union of Concerned Scientists  www.ucsusa.org/resources/hidden-costs-fossil-fuels 

Energy Services Coalition    www.energyservicescoalition.org/  
 

 

 

 

About the Top Contributor 
Michael Buza was awarded a BS from Michigan State University and a MSW from the University of Michigan. He 
enjoys wilderness camping where he will not see people for days at a time. He has 100% of his electricity needs 
from his solar panels, most years. He has reduced his natural gas usage by 69% in the last 15 years. He is a 
strong advocate for sustainable energy at the local level. He has received the Sierra Club's Michigan Chapter 
Service Award in 2019. He is the current Executive Committee Chair for the Sierra Club: Michigan Chapter – 
Nepessing Group. 

https://www.yaleclimateconnections.org/author/psinclair/
https://www.ucsusa.org/resources/hidden-costs-fossil-fuels
https://www.energyservicescoalition.org/
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Climate Change 

Climate Change impacts every sector within the United States. For that reason, it is widely discussed throughout 
the rest of toolkit. Perhaps the single most comprehensive resource on climate change is the International Panel 
on Climate Change (IPCC). Its latest report cited over 6,000 references with nearly a hundred authors from 40 
countries. Following this page, the next section of the toolkit provides a climate overview for the introductory 
reader to better understand the concepts described in IPCC reports. 

“The report finds that limiting global warming to 1.5°C would require “rapid and far-reaching” transitions in 
land, energy, industry, buildings, transport, and cities. Global net human-caused emissions of carbon dioxide 
(CO2) would need to fall by about 45 percent from 2010 levels by 2030, reaching ‘net zero’ around 2050. This 
means that any remaining emissions would need to be balanced by removing CO2 from the air.”                                  
     - IPCC 2018 Summary for Policymakers of Special Report on Global Warming of 1.5°C  

Key Resources       
Intergovernmental Panel on Climate Change   www.ipcc.ch 

Climate Stick       www.climatestick.org/ 

Interactive Carbon Brief      www.interactive.carbonbrief.org 

Stabenow: The Climate Crisis in Michigan    www.stabenow.senate.gov 

What are Climate targets?  
A climate target is often used by politicians to discuss different dates for achieving net-zero greenhouse gas 
emissions. Net-zero is achieved when human emissions equal the greenhouse gases captured from the air by 
humans. This means it is possible to reach net-zero without eliminating industries, such as air travel, which no 
emission free alternatives exist.  

  

 

 

 

Targets for achieving net-zero are a topic of debate among legislative candidates. The two dates most 
commonly referenced are 2030 and 2050, both draw from the IPCC report mentioned above. Keeping global 
warming at or below 1.5° C will substantially minimize climate consequences, while it is important to note that 
every fraction of a degree of warming brings additional damages. As such, new fossil fuel infrastructure could 
not be built for us to meet either target.   
 

Net-zero by 2030  

This date is the target described in the Green New Deal. According to the IPCC Special report, if human 
activities continue “business as usual,” we are likely to reach 1.5° C between 2030 and 2052. This target ensures 
that climate consequences are minimalized even in the worst case scenario. Reaching net-zero by 2030 would 
also allow time to subtract warming potential (i.e. reverse global warming) before mid-century.  
 

Net-zero by 2050  

This date is the target described by legislation such as the 100% Clean Economy Act. It falls in line with the 
target described in the IPCC report, given that 45% of emissions must be eliminated by 2030.  

Assembled by Andrew Nowicki  For Further info email: nowicki418@gmail.com 
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Weather, global warming and climate change are topics that Michiganders hear about these days and may find the 

information confusing.  They experience local weather and are accustomed to some really hot or cold days, heavy rainfalls 

with local flooding, infrequent heavy snow storms and long periods of drought. However, there are reports that the 

seasonal weather is changing and these changes may be precursors to a future with high food and transportation costs, 

unemployment, rampant disease and poverty.  Moreover, it is pointed out if this happens our generation will be held 

responsible by future generations.  There are groups that are taking these reports seriously, notably the Green New Deal, 

which is pressing policymakers to take action and pass legislation to head off these dire predictions.  Some people believe 

the weather patterns are cyclic and natural; others vehemently deny there will be future weather changes that impact 

their standard of living. However, for the most part, local, state or federal governmental programs are not in place to deal 

with the possible changes.  

 The goal of this article is to assist readers in understanding the main cause of global warming. With this understanding a 

person may advocate for policies to reduce global warming.  

 The air we breathe is made up of gases which are in a layer that surrounds the earth.  The gas layer is called an 

atmosphere; it extends up about seven miles from the earth’s surface.  The primary gases in the atmosphere are nitrogen 

(N2) 78% and oxygen (O2) 21%; the remaining 1% of the gases is made up of a number of trace gases. The trace gases 

include, among other gases, water (H2O), carbon dioxide (CO2), methane (CH4), and nitrous oxide (NO).1 The gases 

originate from both natural and man-made (anthropogenic) sources.  Some of the trace gases are classified as greenhouse 

gases because they contribute to the warming of the earth and its atmosphere. CO2 is the main greenhouse gas.  

The reason some trace gases are called greenhouse 

gases is they have a property similar to the glass used 

in greenhouses.2  A greenhouse is a building with a 

roof and walls made out of clear glass.  The building is 

used to maintain a warm environment inside the 

greenhouse for growing plants at the time of a year 

when it is cold outside  

Glass is used because it has interesting optical 

properties, namely, it is transparent to visible sunlight 

and absorbs infrared radiation.  Warm surfaces inside 

a greenhouse produce infrared radiation much like a 

fireplace with burning logs. A person standing in front 

of the fireplace is warmed by the infrared radiation 

from the hot burning logs.  Sunlight passes through 

the glass roof and walls of the greenhouse and is 

absorbed by plants and surfaces inside the 

greenhouse.  The light stimulates plant growth and heats or warms the interior surfaces of the greenhouse.  The warm 

surfaces produce infrared radiation which cannot pass through the glass roof and walls of a greenhouse.  The radiation is 

trapped inside the greenhouse, warming it and maintaining a temperature higher than the outside temperature.  

By Jim Woodyard For Further info email: jrwwoodyard@gmail.com  

Principles Of Global Warming  

Figure 1: Saint Petersburg Botanical Garden Greenhouse 

About the Author:  Jim Woodyard has M.S. and Ph.D. degrees in physics and has carried out research in government, 

industry and academia.  He is currently a visiting researcher at Wayne State University, drives a PHEV car and built an 

energy-efficient house utilizing geothermal energy for heating and air conditioning.  He is serving on the Environmental 

Caucus of the MDP and the Policy and Environmental Committee of the Sierra Club SEMG.  
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In summary, the greenhouse glass has a property that results in warming the interior of the greenhouse when the sun 

shines on it.  These ideas will be used to understand global warming.  

The role that greenhouse gases play in global warming of the earth is illustrated in Figure 2.3 The earth, with the shape of 

a globe, is enclosed in the atmosphere much like glass encloses a greenhouse. The atmosphere has optical properties like 

glass; it is transparent to sunlight but traps infrared radiation. The infraredradiation trapping mechanism is due to the 

scattering, or colliding, of the radiation with the CO2 molecules in the atmosphere. The collisions result in heating the 

atmosphere.  

The top of the atmosphere is symbolized in the figure by 

the clouds. The sunlight is represented by the white rays 

in the figure that emanate from the sun.  The sunlight 

passes through the atmosphere and is absorbed at the 

surface of the earth, heating or warming it, and 

producing infrared radiation.  Infrared radiation is 

symbolized in Figure 2 by the red rays. The CO2 in the 

atmosphere is represented by the small white spheres.  

The atmosphere, like glass in a greenhouse, traps the 

infrared radiation preventing some of it from escaping 

into outer space.  The scattering mechanism is 

represented in the figure by the red rays colliding with 

the CO2 molecules.  The larger the density of the CO2 

molecules in the atmosphere, the more difficult it is for 

the infrared radiation to escape from the atmosphere, resulting in greater warming of the earth.  

In summary, sunlight passes through the atmosphere, is absorbed at earth’s surface, and heats it producing infrared 

radiation. Infrared radiation is trapped in atmosphere preventing a significant portion of it from escaping to outer space. 

The greater the density of CO2 in the atmosphere, the greater the heating or warming of the atmosphere.   

Figure 3 shows the amount, in parts per million (ppm), of CO2 in the atmosphere for the past 800,000 years.4 The term 

volumetric density is used to indicate the fraction of the molecules in air that are CO2 molecules; the graph shows there 

are between 200 and 300 CO2 molecules for every million air molecules during the ice ages. The CO2 volumetric density 

underwent major changes about every 50,000 to 100,000 years.  Up until about 1880, the minimum CO2 volumetric 

density was about 173 ppm, the maximum about 300 ppm and the average about 237 ppm. The maximum is 63 ppm 

above the average and the minimum is 63 ppm below the average. The value of the volumetric density before 1880, and 

over the preceding 800,000 years, was 237 ppm plus or 

minus 63 ppm or plus or minus 27%; it increased during 

the warm periods and decreased during the ice ages. 

The changes in CO2 in the atmosphere before 1880 

occurred over thousands of years and have been 

correlated with natural processes, namely, ice ages and 

warm periods of the earth. The volumetric density of 

CO2 from about 1880 to 2018, 138 years, increased to 

407 ppm, 169 ppm, or 71% above the 237 ppm 

average.  The increase is 107 ppm above the highest 

previous value of 300 ppm occurred in just 138 years. 

This large change in such a short period of time 

suggests, that after 1880, the change in the CO2 

volumetric density is due to sources other than the 

natural carbon dioxide sources.  

Figure 3. CO2 during the ice ages and warm periods for the past 
800,000 years.  

Figure 2. Illustration of Sun, Sunlight, Atmosphere, Clouds, 
Earth, Infrared Radiation and CO2.  
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The red curve in Figure 45 shows the global average temperature change for the period 1880 to 2020.  Note the curve has 

a steep slope for the 1900 to 2020 period suggesting that the mechanism producing the temperature change is different 

than for the past 800,000 years.  The temperature change for the 1930 to 2020 period is about 1.0 degree Celsius or 1.8 

degrees Fahrenheit. Scientific research shows the increase in CO2 volumetric density shown in Figure 4 is the mechanism 

responsible for the increase in global temperature.  

 The logical question is what causes the increase in 

atmospheric carbon dioxide density and average global 

temperature change in the 1880 to 2018 period?  The 

period before 1880 is called the pre-industrial period and 

the period after 1880 the industrial period.  There was a 

great demand in the industrial period for energy in 

manufacturing, transportation, agriculture and electric 

power generation.  By and large the energy demand was 

met by burning fossil fuels, namely, coal, oil and natural 

gas.  The main gas produced by burning fossil fuels is 

CO2.  Studies show the large increases in the atmospheric 

volumetric CO2 density and global temperature change, 

over such a short period of time, are due to burning fossil 

fuels.  

 In summary, there are two sources of atmospheric CO2, 

natural and man-made (anthropogenic) processes. The 

main source before 1800, called the pre-industrial period, was natural sources. After the start of the industrial period in 

1800, usage of fossil fuels for various processes is the main source of atmospheric CO2.  Research shows man-made 

processes resulting in atmospheric CO2 is the major cause of global warming.  

  

References                                                

1    https://en.wikipedia.org/wiki/Atmosphere_of_Earth  

2    https://en.wikipedia.org/wiki/Greenhouse  

3    https://en.wikipedia.org/wiki/Atmosphere_of_Earth   

4    NOAA Climate.gov\DATA:NCI  

5   https://data.giss.nasa.gov/gistemp/graphs_v4/  

Figure 4. Global Average Temperature Change for 1880-2020 
Relative to the 1951-1980 Average.   
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Environmental Justice 

The impacts of environmental and climate-related degradation are disproportionately felt by vulnerable 

populations.1  This includes the elderly and young, low-income communities, and many communities of 

color.  This global trend is unfortunately the case in Michigan. For example, the Michigan county that 

experiences the highest rate2 of overall food insecurity3 is also home to five of the most polluted zip codes4 in 

the state.  This Michigan county is also one of the most food insecure counties in the United States (US).5   

 

As it is the aggregate of all environmental degradation that produces disproportionate/unjust consequences for 

vulnerable communities, all environmental issues are issues of environmental justice (EJ).  From water quality 

to sustainable transit, climate change and renewable energy, every issue is an issue of environmental justice.  In 

the words of former US Labor Secretary Robert Reich, “Climate change and widening inequality are not two 

separate issues.  They’re intimately connected.”7 

 

EJ fights inequity through positive environmental action, education, and activism.  This action is intentionally 

focused to support healthy, thriving ecosystems, especially for individuals and ecosystems disproportionately 

impacted by environmental degradation.  EJ recognizes the interdependence of all species, and champions the 

right to live free from environmental and ecological devastation. 

Assembled by Val Toops & Caucus Staff  

Pollution 

Many EJ issues are traced to environmental quality and pollution.  Dangerous contaminants enter the ecosystem 
through a variety of sources such as: 

 Vehicles.8 

 Agriculture:8 

 Fertilizer.9 

 Animal waste.9 

 Industrial and production facilities including:8 

 Oil refineries.8 

 Factories.8 

 Power plants:8 

 Coal-burning.9 

 Nuclear.10 

 Dust and pollen.8 

 Fire:8 

 Man-made.8 

 Naturally-occurring.8 

 

Pollutants may then follow a path through air, soil, water, and/or the food chain to people.11  When this 

pathway leads to people, it is called a human contamination pathway.12  Regardless of its destination, 

contamination has innumerable consequences for the ecosystem, and the path often leads to hazardous and/or 

toxic conditions for those people who are most vulnerable.  Please view the Summary of Common Pollutants 

table to learn more about common pollutants.   

Sources of Pollution identified by the National Park Service8 

https://nca2018.globalchange.gov/downloads/NCA4_2018_FullReport.pdf
https://nca2018.globalchange.gov/downloads/NCA4_2018_FullReport.pdf
https://map.feedingamerica.org/county/2017/overall/michigan/county/wayne
https://www.feedingamerica.org/hunger-in-america/food-insecurity
https://detroitenvironmentaljustice.org/wp-content/uploads/2017/07/DETROIT-ENVIRONMENTAL-AGENDA.pdf
https://www.feedingamerica.org/sites/default/files/research/map-the-meal-gap/2016/2016-map-the-meal-gap-full.pdf
https://robertreich.org/post/184391298100
https://robertreich.org/post/184391298100
https://www.nps.gov/subjects/air/sources.htm
https://www.nps.gov/subjects/air/sources.htm
https://www.nps.gov/subjects/air/pollutants.htm
https://www.nps.gov/subjects/air/pollutants.htm
https://www.nps.gov/subjects/air/sources.htm
https://www.nps.gov/subjects/air/sources.htm
https://www.nps.gov/subjects/air/sources.htm
https://www.nps.gov/subjects/air/sources.htm
https://www.nps.gov/subjects/air/pollutants.htm
https://www.eia.gov/energyexplained/nuclear/nuclear-power-and-the-environment.php
https://www.nps.gov/subjects/air/sources.htm
https://www.nps.gov/subjects/air/sources.htm
https://www.nps.gov/subjects/air/sources.htm
https://www.nps.gov/subjects/air/sources.htm
https://www.ncbi.nlm.nih.gov/books/NBK233615/figure/mmm00006/?report=objectonly
https://www.epa.gov/sites/production/files/2014-03/documents/urban_gardening_fina_fact_sheet.pdf
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Underrepresentation and Marginalization  

Many communities are absent or under-represented in places of power.  In this absence, issues important or central to these 
groups may go unaddressed, and/or become marginalized.  Many face additional forms of marginalization, discrimination, or 
oppression, as well.   

Underrepresentation and marginalization can lead to inequity, which may be damaging to public health13 in itself.  It also con-

tributes to the situation that allows our most vulnerable to be disproportionately disadvantaged by environmental degrada-

tion.  Empowering underrepresented and marginalized groups is one essential step to mitigate environmental injustice.  

 

Not only does environmental degradation aggregate.  The impacts of underrepresentation and marginalization also aggre-

gate.  For this reason, underrepresented and marginalized groups in the state of Michigan face challenges such as:14 

 Workplace discrimination and/or harassment.14 

 Low income.14 

 Limited housing options.14 

 Food insecurity, including lack of access to healthy food through living in:15 

 Food swamps:  locations that only offer access to unhealthy food.15 

 Food deserts:  locations that do not offer access to healthy, affordable food.15 

 Living, working, or recreating in areas that are contaminated with environmental pollutants/toxins.16 

 Chronic illness.14, 17 

 

The many risk factors for underrepresentation and marginalization include: 

 Low Income.14 

 Black or Brown Skin Color.14, 18  

 Cultural Heritage, including the Culture of the Indigenous People of Michigan.19, 20 

 Religious Beliefs.14 

 Gender Identity14, 21 (including women and transgender individuals). 

 Sexual Identity.22 

 Age.23 

 Special Needs.14 

 Overweight or Obesity.24 

 Migration/Citizenship Status/Spoken Language.14 

 Membership in a Single-Parent Household.25 

 Employment status/Unemployment/Underemployment (including engaging in unpaid labor such as caregiving).26 

 

Environmental Justice affirms the need for urban and rural ecological policies to clean up and rebuild our cities and rural areas in 
balance with nature, honoring the cultural integrity of all our communities, and provided fair access for all to the full range of 
resources.  It mandates the right to ethical, balanced and responsible uses of land and renewable resources in the interest of a 
sustainable planet for humans and other living things. 

https://unnaturalcauses.org/
https://www.un.org/en/letsfightracism/poor.shtml
https://www.un.org/en/letsfightracism/poor.shtml
https://www.un.org/en/letsfightracism/poor.shtml
https://www.un.org/en/letsfightracism/poor.shtml
https://www.un.org/en/letsfightracism/poor.shtml
https://www.dropbox.com/s/10yhmcym2lm68ap/DFMR17%20Report%20120717%20FINAL.pdf?dl=0
https://www.dropbox.com/s/10yhmcym2lm68ap/DFMR17%20Report%20120717%20FINAL.pdf?dl=0
https://www.dropbox.com/s/10yhmcym2lm68ap/DFMR17%20Report%20120717%20FINAL.pdf?dl=0
https://www.penguinrandomhouse.com/books/550935/what-the-eyes-dont-see-by-mona-hanna-attisha/
https://www.penguinrandomhouse.com/books/550935/what-the-eyes-dont-see-by-mona-hanna-attisha/
https://www.un.org/en/letsfightracism/poor.shtml
https://www.un.org/en/letsfightracism/poor.shtml
https://money.cnn.com/2017/10/19/news/companies/black-ceos-fortune-500/index.html
https://news.un.org/en/story/2017/08/563032-protecting-indigenous-peoples-rights-protecting-everyones-rights-un
https://www.un.org/en/letsfightracism/poor.shtml
https://www.businessinsider.com/fortune-500-companies-women-ceos-2018-8
https://www.businessinsider.com/beth-ford-land-o-lakes-ceo-2018-7
https://www.shrm.org/resourcesandtools/hr-topics/employee-relations/pages/age-discrimination-in-the-workplace-.aspx
https://www.un.org/en/letsfightracism/poor.shtml
https://www.forbes.com/sites/janicegassam/2019/01/31/the-discrimination-no-one-talks-about-weight-discrimination/#1a0938993e5f
https://www.un.org/en/letsfightracism/poor.shtml
https://news.gallup.com/poll/163544/single-parent-households-struggle-buy-food.aspx
http://www.ncsl.org/research/labor-and-employment/discrimination-against-the-unemployed.aspx
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Economy 

Green Opportunities: 

 Regional Transit in Southeast Michigan: 

 Is identified in the Detroit Regional Chamber’s State of the  Region27 as an area of focus that is in need of serious 

improvement for the sake of commerce and citizens. 

 Is an area of priority28 for the new Oakland County Executive, David Coulter. 

 Ranks at or near the bottom29 of nationally ranked regional transit systems. 

 In the field of Electric Power Generation, solar and wind energy employ more than three times as many people as coal, oil, 

and gas combined.30 

 Solar Photovoltaic (solar panel) Installers31 and Wind Turbine Technicians32 are the two fastest growing occupations in the 

US,33 and each has a median income over $42,000 per year. 

 

Uncontrolled disease from pollution is fundamentally wrong.  It is also devastating to economic prosperity. Medical expenses are 
substantially greater in areas with greater pollution.  Detroit area code 48217 is an excellent example: 

 Area code 48217 is the most polluted zip code in the state.4 

 Asthma hospitalization rates in this area are almost triple the state average, and are paired with higher than aver-

age cancer rates.34   

Tourism spending in Michigan reached $25.7 billion in 2018.35 

 This industry has grown consistently, and added almost 12 million visitors in the last 5 years.35 

 Since 2012, the Michigan Tourism Strategic Plan36 has recognized the essential nature of environmental quality in sup-

porting the tourism industry.  One of the 8 goals identified in this plan is:“Resources and Environment:  Be internationally 

recognized for our stewardship of - and rich opportunities to experience - our natural, cultural, and heritage resources.”  

 At the national level, the National Park Service (NPS) states:37 

 “Economic benefits from visiting parks depend on protection of park natural resources, including air quality and 

valuing ecosystems as natural resources.37 

 Visitor spending in communities around national park sites was estimated at 11.9 billion dollars in 2009.”37 

 Environmental degradation threatens tourism in many ways including: 

 Loss of biodiversity due to environmental damage.38 

 Park damage due to severe weather.39  

 Poor environmental quality40, 41 and more extreme conditions associated with climate change42 can limit the visi-

tors who are good candidates to enjoy outdoor activity.  

http://www.detroitchamber.com/sor/
https://www.freep.com/story/news/local/michigan/oakland/2019/09/05/oakland-county-executive-david-coulter-regional-mass-transit-2020-ballot/2209171001/
https://www.freep.com/story/news/local/2015/02/06/michigan-detroit-public-transit/22926133/
https://www.energy.gov/sites/prod/files/2017/01/f34/2017%20US%20Energy%20and%20Jobs%20Report_0.pdf
https://www.energy.gov/sites/prod/files/2017/01/f34/2017%20US%20Energy%20and%20Jobs%20Report_0.pdf
https://www.bls.gov/ooh/construction-and-extraction/solar-photovoltaic-installers.htm
https://www.bls.gov/ooh/installation-maintenance-and-repair/wind-turbine-technicians.htm
https://www.bls.gov/ooh/fastest-growing.htm
https://www.bls.gov/ooh/fastest-growing.htm
https://detroitenvironmentaljustice.org/wp-content/uploads/2017/07/DETROIT-ENVIRONMENTAL-AGENDA.pdf
https://www.detroitjournalism.org/2018/02/09/pollution-southwest-detroit/
https://www.detroitjournalism.org/2018/02/09/pollution-southwest-detroit/
https://medc.app.box.com/s/oheae29l9u5204v6myfviuhph5ax5btp
https://medc.app.box.com/s/oheae29l9u5204v6myfviuhph5ax5btp
https://www.michigan.org/industry/michigan-tourism-strategic-plan
https://www.nps.gov/subjects/air/economy.htm
https://www.nps.gov/subjects/air/economy.htm
https://www.nps.gov/subjects/air/economy.htm
https://www.nps.gov/subjects/air/economy.htm
https://climate.nasa.gov/news/645/climate-change-may-bring-big-ecosystem-changes/
https://www.fs.usda.gov/inside-fs/delivering-mission/sustain/aftermath-hurricane-maria-part-3-el-yunque-national-forest
https://www.nps.gov/subjects/air/humanhealth-pm.htm
https://www.nps.gov/media/video/view.htm?id=EA87B4FD-BAC9-6B7E-7344FF848BE15031
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Public Health 
Pollutants travel through different aspects of ecosystems; air, soil, water, plant/animal life, including the food system.11  This con-

tamination often leads to people.12  Examples include: 

 Air: 

 Common sources of air contamination include:  industrial emissions,66 vehicle emissions,66 burning fossil fuels,9 con-
centrated animal feeding operations (CAFOs),67 pesticides.63 

 Contaminants that commonly collect and travel in the air include:  ground-level ozone,45 acids,40 organic chemicals,40 

metals.40 

 Water: 

 Common sources of water contamination include:  power plants/ factories,9 CAFOs,68 crop fertilizer,9 animal waste.9 

 Contaminants that commonly collect and travel in water include:  mercury,63 lead,69 pesticides,63 PCBs,63 flame re-
tardants,63 PFOS and PFOAS.70 

 Soil:71 

 Common sources of soil contamination include:12  paint,12 traffic,12 pesticides,12 petroleum.12 

 Contaminants that commonly collect in the soil include:12  lead,12 dioxins,12 sulfur.12 benzene,12 mercury.12 

 Aggregated environmental degradation due to pollution has many effects toxic to public health.  These effects include: 

 Irritation of the:72  skin,72 eyes,72 nose,72 throat,72 lungs.72 

 Reduced lung function,66 including increased susceptibility to:  infection,66 allergens,66 other air pollutants,66 asthma 

attacks,40 acute or chronic bronchitis.40 

 Heart attack (for those with heart disease).40 

 Toxic compounds can accumulate in the food chain, as food sources collect these toxins in one or more source of 

the environment.73 

 Harmful effects on public health include negative impact on:73  behavior,73 neurology,73 reproduction.73 Soil acidifica-

tion can make it difficult or impossible to grow food crops, as plants are not able to absorb nutrients in the soil to 

live and thrive.58 

 Algal blooms, such as those that occur in Lake Erie, can expose humans to toxins through:74  (1) consuming contami-

nated74 drinking water74 and seafood;74 (2) direct exposure (such as swimming in contaminated water);74 (3) breath-

ing contaminated air.74 

 Impacts of algal blooms include:75  gastrointestinal illness,75 liver damage,75 and death.75 

 Aggregated environmental degradation due to climate change has many effects toxic to human health.  

 Climate change affects the social and environmental determinants of human health through factors such as :41 clean 

air,41 safe drinking water, 41 and secure shelter.41  It also impacts the availability of sufficient food.41  Here, food inse-

curity is impacted by climate change in a variety of ways: (1) heating and cooling costs are linked to increased food 

insecurity.76  As extreme temperatures absorb financial resources, those who are struggling financially have even 

fewer resources available to purchase food; (2) impacts on the food system from extreme weather77 are already 

creating negative changes in the capacity to grow, process, and distribute food, and those impacts are expected to 

continue and increase. 

 Additional observed impacts include:   

 Extreme weather/natural disasters:41, 78  (1) extreme heat,41, 78 including death from cardiovascular and res-

piratory disease;41 (2) respiratory distress  (including asthma) from raised ozone and increased pollen;41 (3) 

intensified precipitation and flooding;78 (4) increased storm activity including more frequent and intense 

hurricanes, winter storms, tornadoes, and thunderstorms;78 (5) infectious disease.41 

 Climate change is a danger to all people.  Factors that increase risk include:41 (1) location (where increased risk is 

seen by coastal regions (including and especially small island states), developing states, states with weak infrastruc-

ture, large cities, mountains, and polar regions;41 (2) age (young and old);41 (3) pre-existing conditions.41 

https://www.ncbi.nlm.nih.gov/books/NBK233615/figure/mmm00006/?report=objectonly
https://www.epa.gov/sites/production/files/2014-03/documents/urban_gardening_fina_fact_sheet.pdf
https://www.nps.gov/subjects/air/humanhealth-ozone.htm
https://www.nps.gov/subjects/air/humanhealth-ozone.htm
https://www.nps.gov/subjects/air/pollutants.htm
https://ehp.niehs.nih.gov/doi/10.1289/ehp.8835
https://ehp.niehs.nih.gov/doi/10.1289/ehp.8835
https://www.nps.gov/subjects/air/nature-toxics.htm
https://www.nps.gov/subjects/air/nature-ozone.htm
https://www.nps.gov/subjects/air/humanhealth-pm.htm
https://www.nps.gov/subjects/air/humanhealth-pm.htm
https://www.nps.gov/subjects/air/humanhealth-pm.htm
https://www.nps.gov/subjects/air/pollutants.htm
https://ehp.niehs.nih.gov/doi/full/10.1289/ehp.8839
https://www.nps.gov/subjects/air/pollutants.htm
https://www.nps.gov/subjects/air/pollutants.htm
https://www.nps.gov/subjects/air/nature-toxics.htm
https://www.epa.gov/lead/lead-regulations
https://www.nps.gov/subjects/air/nature-toxics.htm
https://www.nps.gov/subjects/air/nature-toxics.htm
https://www.nps.gov/subjects/air/nature-toxics.htm
https://www.nps.gov/subjects/air/nature-toxics.htm
https://www.epa.gov/sites/production/files/2017-12/documents/ffrrofactsheet_contaminants_pfos_pfoa_11-20-17_508_0.pdf
https://www.epa.gov/report-environment/contaminated-land
https://www.epa.gov/sites/production/files/2014-03/documents/urban_gardening_fina_fact_sheet.pdf
https://www.epa.gov/sites/production/files/2014-03/documents/urban_gardening_fina_fact_sheet.pdf
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https://www.epa.gov/sites/production/files/2014-03/documents/urban_gardening_fina_fact_sheet.pdf
https://www.nps.gov/subjects/air/humanhealth-sulfur.htm
https://www.nps.gov/subjects/air/humanhealth-sulfur.htm
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https://www.nps.gov/subjects/air/humanhealth-toxics.htm
https://s3.amazonaws.com/soilquality-production/fact_sheets/30/original/Chem_-_Soil_Acidity_web.pdf
https://s3.amazonaws.com/soilquality-production/fact_sheets/30/original/Chem_-_Soil_Acidity_web.pdf
https://s3.amazonaws.com/soilquality-production/fact_sheets/30/original/Chem_-_Soil_Acidity_web.pdf
https://www.niehs.nih.gov/health/topics/agents/algal-blooms/index.cfm
https://www.niehs.nih.gov/health/topics/agents/algal-blooms/index.cfm
https://www.niehs.nih.gov/health/topics/agents/algal-blooms/index.cfm
https://www.niehs.nih.gov/health/topics/agents/algal-blooms/index.cfm
https://www.niehs.nih.gov/health/topics/agents/algal-blooms/index.cfm
https://www.niehs.nih.gov/health/topics/agents/algal-blooms/index.cfm
https://www.niehs.nih.gov/health/topics/agents/algal-blooms/index.cfm
https://www.niehs.nih.gov/health/topics/agents/algal-blooms/index.cfm
https://ehjournal.biomedcentral.com/track/pdf/10.1186/1476-069X-7-S2-S2
https://ehjournal.biomedcentral.com/track/pdf/10.1186/1476-069X-7-S2-S2
https://ehjournal.biomedcentral.com/track/pdf/10.1186/1476-069X-7-S2-S2
https://ehjournal.biomedcentral.com/track/pdf/10.1186/1476-069X-7-S2-S2
https://www.who.int/news-room/fact-sheets/detail/climate-change-and-health
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https://academic.oup.com/jn/article/136/11/2939/4664280
https://academic.oup.com/jn/article/136/11/2939/4664280
http://www.fao.org/3/k2595e/k2595e00.pdf
https://nca2014.globalchange.gov/highlights/report-findings/extreme-weather
https://www.who.int/news-room/fact-sheets/detail/climate-change-and-health
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Energy 

Energy generation from fossil fuels is consistently identified as a powerful source of pollution9, 66, 79 with terrible consequences 

for the environment.38, 58, 60 

 For example, almost 40% of the carbon dioxide pollution produced in the US comes from fossil fuel-burning power 

plants.80   

 Shifting that power generation to renewable energy could potentially take that number to or near zero.80 

 

Approximately 50% of Fortune 500 companies have at least one green energy target; seeing economic advantage in green ener-

gy.81 

 

Independent of larger initiatives, individual municipalities have successfully transitioned to 100% renewable energy through the 

purchase of Renewable Energy Certificates.  This transition has:82 

 Saved 90 Illinois towns millions of dollars.82 

 Saved the pollution equivalent of removing 1 million cars from the road.82 

 Increased the demand for green energy.83 

 

Fossil fuels currently comprise the largest energy source in the US.  The infrastructure is in place to drill, produce, transport, and 
deliver this energy.  However, it comes with an unimaginable price. This price is the individual and collective impacts of that drill-
ing, production, transportation, delivery, and use.  The individual and collective impacts include: 

 

 Climate change.84 

 Ocean acidification.84 

 Oil and natural gas spills.84 

 Threats of groundwater contamination.84 

 Earthquakes.84 

 Reduced air quality.84 

 

These impacts too often fall on those who are the most vulnerable in our global, regional, and local communities.  

https://www.epa.gov/ghgemissions/sources-greenhouse-gas-emissions#t1fn1
https://climate.nasa.gov/news/645/climate-change-may-bring-big-ecosystem-changes/
https://climate.nasa.gov/news/645/climate-change-may-bring-big-ecosystem-changes/
https://www.worldwildlife.org/magazine/issues/summer-2015/articles/importance-of-renewable-energy-in-the-fight-against-climate-change--3
https://www.worldwildlife.org/magazine/issues/summer-2015/articles/importance-of-renewable-energy-in-the-fight-against-climate-change--3
https://www.worldwildlife.org/magazine/issues/summer-2015/articles/importance-of-renewable-energy-in-the-fight-against-climate-change--3
https://www.worldwildlife.org/publications/power-forward-3-0-how-the-largest-us-companies-are-capturing-business-value-while-addressing-climate-change
https://www.worldwildlife.org/publications/power-forward-3-0-how-the-largest-us-companies-are-capturing-business-value-while-addressing-climate-change
https://www.worldwildlife.org/publications/leading-from-the-middle-how-illinois-communities-unleashed-renewable-energy
https://www.worldwildlife.org/publications/leading-from-the-middle-how-illinois-communities-unleashed-renewable-energy
https://www.worldwildlife.org/publications/leading-from-the-middle-how-illinois-communities-unleashed-renewable-energy
https://www.worldwildlife.org/publications/leading-from-the-middle-how-illinois-communities-unleashed-renewable-energy
https://www.energysage.com/other-clean-options/community-choice-aggregation/where-are-ccas-available/
https://www.americangeosciences.org/critical-issues/petroleum-environment
https://www.americangeosciences.org/critical-issues/petroleum-environment
https://www.americangeosciences.org/critical-issues/petroleum-environment
https://www.americangeosciences.org/critical-issues/petroleum-environment
https://www.americangeosciences.org/critical-issues/petroleum-environment
https://www.americangeosciences.org/critical-issues/petroleum-environment
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Natural Resources 

Air 

 Clean air is essential for life. 

 According to the United States Environmental Protection Agency (US EPA), “Outdoor air - the air outside buildings, from 
ground level to several miles above the Earth’s surface - is a valuable resource for current and future generations because it 
provides essential gases to sustain life and it shields the Earth from harmful radiation.”43   

 Air is a complex resource, with intricate currents.44  It contains components such as ozone that protects the earth from ul-
traviolet rays in the upper atmosphere, but that also do resounding damage to life at the surface level.45  Air holds, carries, 
and delivers many pollutants within ecosystems.   

Water 

 The EPA states “The extent of water resources (their amount and distribution) and their current condition (physical, chemi-
cal, and biological attributes) are critical to ecosystems, human uses, and the overall function and sustainability of the hy-
drologic cycle.”46 

 Water resource health: 

 Extent:  The extent of water resources includes contamination by pollutants (as discussed throughout this article).   

 Condition:  The condition of water refers to additional attributes that include the amount of water contained in 
resources such as subsurface aquifers.  Condition attributes associated with the amount of water can be damaged 
by depleting water resources.  Examples of this damage are seen in the lowering of the water table.47  Condition 
damage can also occur through pumping too much water into the system, as is sometimes seen in oil and gas ex-
traction.  Both depletion and pumping too much water into groundwater is damaging to the water system, and the 
underlying ecosystems.47, 48  

 The extent and condition of ground water supplies can be negatively impacted by factors such as: changes in precipitation,48 

overuse/depletion,48, 49 pumping water into a source,48 and nitrate and pesticide use,48, 50  

 The US EPA tracks indicators across different water-related resources46 including:  fresh surface waters,51 ground water,48 

wetlands,52 coastal waters,53 drinking water,54 recreational waters,55 water-based food resources.56 

Soil 

 The US Department of Agriculture (USDA) asks, “Did you know ...57  (1) “That soil quality directly affects water quality, biodi-
versity, wildlife habitat, plant growth, and crop production?”57 (2) “That virtually all fresh water falls on soils and travels 
over them, percolates through them, evaporates from them, is stored in them, or interacts with them to drive several 
chemical, physical, and biological processes?”57 

 Soil quality is complex, and includes considerations from the presence of micro-organisms57 to the acidity57 of the soil. 
These considerations, and numerous more are seriously altered by the presence of pollutants.  At higher levels, this damage 
may become irreparable.58, 59   

Aggregated environmental degradation due to pollution has many effects toxic to natural resources.  These effects include: 

 Decreased biodiversity:60  The US Environmental Protection Agency (EPA) states that “The health of an ecological system 
can often be judged by its biological diversity and balance.”61  As pollution aggregates, an ecosystems’ ability to sustain/
balance itself and support biological diversity is increasingly compromised. 

 Increase in ecosystems’ susceptibility to:  fire, insects, disease, algal blooms.60  Each of these factors can contribute to sub-
stantial/catastrophic ecosystem damage. 

 Impaired Wildlife Health, including:62  respiratory distress,62 behavioral abnormalities, 63 neurological abnormalities,63 repro-
ductive abnormalities,63 growth and development abnormalities,63 decreased immune response.63 

 Corrosion.64 

 Damage to vegetation.45 

For more information regarding the impact of pollution on natural resources, please view the Summary of Common Pollutants 
table.  

Aggregated environmental degradation due to climate change has many effects toxic to natural resources.  

 Effects observed to date include:  change in migratory patterns,65 species migration north,65 change in the location,  abun-
dance, and timing of food sources,65 increased extreme heat,41 increased natural disasters,41 increased infectious disease,41  

 Effects anticipated by 2100 include:  (1) almost half the plant communities on Earth’s surface will be modified,38 (2) almost 
40 percent of land-based ecosystems will shift type (e.g., forest, tundra),38 (3) further reduction of biodiversity,38 (4) the 
Great Lakes region is considered an ecologically sensitive “hotspot,” and is projected to have among the highest amount of 
species turnover, internationally.38 

https://www.epa.gov/report-environment/outdoor-air-quality
https://www.epa.gov/report-environment/outdoor-air-quality
https://www.epa.gov/report-environment/outdoor-air-quality
https://scied.ucar.edu/learning-zone/how-weather-works/global-air-atmospheric-circulation
https://www.nps.gov/subjects/air/nature-ozone.htm
https://www.nps.gov/subjects/air/nature-ozone.htm
https://www.epa.gov/report-environment/water
https://www.epa.gov/report-environment/water
https://www.epa.gov/report-environment/water
https://www.usgs.gov/special-topic/water-science-school/science/groundwater-decline-and-depletion?qt-science_center_objects=0#qt-science_center_objects
https://www.epa.gov/report-environment/ground-water
https://www.epa.gov/report-environment/ground-water
https://www.epa.gov/report-environment/ground-water
https://www.epa.gov/report-environment/ground-water
https://www.epa.gov/report-environment/ground-water
https://www.epa.gov/report-environment/ground-water
https://www.epa.gov/report-environment/ground-water
https://www.epa.gov/report-environment/ground-water
https://www.epa.gov/report-environment/water
https://www.epa.gov/report-environment/fresh-surface-water
https://www.epa.gov/report-environment/ground-water
https://www.epa.gov/report-environment/wetlands
https://www.epa.gov/report-environment/coastal-waters
https://www.epa.gov/report-environment/drinking-water
https://www.epa.gov/report-environment/recreational-waters
https://www.epa.gov/report-environment/consumable-fish-and-shellfish
https://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/technical/nra/rca/?cid=nrcs143_014198
https://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/technical/nra/rca/?cid=nrcs143_014198
https://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/technical/nra/rca/?cid=nrcs143_014198
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https://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/technical/nra/rca/?cid=nrcs143_014198
https://s3.amazonaws.com/soilquality-production/fact_sheets/30/original/Chem_-_Soil_Acidity_web.pdf
https://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/technical/nra/rca/?cid=nrcs143_014198
https://s3.amazonaws.com/soilquality-production/fact_sheets/30/original/Chem_-_Soil_Acidity_web.pdf
https://s3.amazonaws.com/soilquality-production/fact_sheets/30/original/Chem_-_Soil_Acidity_web.pdf
https://www.nps.gov/subjects/air/nature-nitrogensulfur.htm
https://www.epa.gov/report-environment/diversity-and-biological-balance#note1
https://www.epa.gov/report-environment/diversity-and-biological-balance#note1
https://www.nps.gov/subjects/air/nature-nitrogensulfur.htm
https://www.nps.gov/subjects/air/nature-nitrogensulfur.htm
https://www.nps.gov/subjects/air/nature-nitrogensulfur.htm
https://www.nps.gov/subjects/air/nature-nitrogensulfur.htm
https://www.nps.gov/subjects/air/nature-nitrogensulfur.htm
https://www.epa.gov/particle-pollution-and-your-patients-health/health-effects-pm-patients-lung-disease
https://www.epa.gov/particle-pollution-and-your-patients-health/health-effects-pm-patients-lung-disease
https://www.nps.gov/subjects/air/nature-toxics.htm
https://www.nps.gov/subjects/air/nature-toxics.htm
https://www.nps.gov/subjects/air/nature-toxics.htm
https://www.nps.gov/subjects/air/nature-toxics.htm
https://www.nps.gov/subjects/air/nature-toxics.htm
https://www.nps.gov/subjects/air/nature-toxics.htm
http://www.airqualityontario.com/science/pollutants/particulates.php
https://www.nps.gov/subjects/air/nature-ozone.htm
https://19january2017snapshot.epa.gov/climate-impacts/climate-impacts-ecosystems_.html
https://19january2017snapshot.epa.gov/climate-impacts/climate-impacts-ecosystems_.html
https://19january2017snapshot.epa.gov/climate-impacts/climate-impacts-ecosystems_.html
https://19january2017snapshot.epa.gov/climate-impacts/climate-impacts-ecosystems_.html
https://www.who.int/news-room/fact-sheets/detail/climate-change-and-health
https://www.who.int/news-room/fact-sheets/detail/climate-change-and-health
https://www.who.int/news-room/fact-sheets/detail/climate-change-and-health
https://climate.nasa.gov/news/645/climate-change-may-bring-big-ecosystem-changes/
https://climate.nasa.gov/news/645/climate-change-may-bring-big-ecosystem-changes/
https://climate.nasa.gov/news/645/climate-change-may-bring-big-ecosystem-changes/
https://climate.nasa.gov/news/645/climate-change-may-bring-big-ecosystem-changes/
https://climate.nasa.gov/news/645/climate-change-may-bring-big-ecosystem-changes/
https://climate.nasa.gov/news/645/climate-change-may-bring-big-ecosystem-changes/
https://climate.nasa.gov/news/645/climate-change-may-bring-big-ecosystem-changes/
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Existing Solutions 
Some progress is in motion, but it requires sustained will and skilled support.  The City of Detroit has recently 
taken steps toward a more sustainable future. In July, 2019, Detroit City Council passed legislation to reduce 
GHG emissions; with a goal of 30% reduction by 2025.85  Detroit’s Office of Sustainability also released the 
Sustainability Action Agenda,86 which was researched in part through community engagement data collection 
sessions.  Detroit is an important example, as environmental injustice is exemplified by many historic and 
ongoing inequities, including unequal access to clean air.17 

Community Choices 
Community Choice Aggregation (CCA, or municipal aggregation) is an energy model in which local municipalities 
choose to transition to green energy.  This model has been used successfully in 90 towns in Illinois, through the 
purchase of Renewable Energy Certificates (RECs).82  RECs have many names, including Renewable Energy 
Credits,82 Green Tags,87 and Tradable Renewable Energy Certificates.88  RECs are issued to green energy 
producers for each one megawatt-hour (MWh) of green energy produced.  They are then made available for 
purchase to represent each MWh of green energy that is desired by the consumer.89  Legislation making it easy 
for municipalities to purchase RECs can support EJ by encouraging the use of energy with far fewer 
environmental consequences. 

In 2019, water purification stations were provided90 to public schools in Oakland County in order to encourage 
environmentally responsible, hydration with safely filtered water.  These stations were provided to all interested 
communities in Oakland County. They address water quality for every community in an environmentally 
responsible and economically viable solution.  

Models to Support Environmental Justice 
There is both official federal and state support for EJ.  Through Executive Order, President Clinton established a 
federal EJ program.  The Environmental Protection Agency (EPA) also has an Office of Environmental Justice 
(OEJ).91  California was the first state to put EJ into code.  It has several structured methods to address EJ. 
California offers code designed to advocate for and fund interventions to remedy the impacts of environmental 
degradation on vulnerable communities.  Here, priority is given to including members of these communities in 
EJ project planning. Grant funding is also available to eligible 501.c.3 nonprofits for projects that address EJ 
issues. CalEPA also has an Environmental Justice Task Force that works to identify new opportunities to address 
environmental issues in the communities where the most impact is needed.92 

Opportunities 

Environmental Justice is essential to sustainability and regeneration.  As aggregated environmental degradation 
most impacts those who can least bear it, every environmental issue is an issue of environmental 
justice.  However, opportunities to empower disenfranchised populations and regenerate ecosystems can and 
do benefit greatly from the adaptation, drafting, or strengthening of legislation.   

Irrigation 

Legislation and regulation surrounding irrigation well permits should be revisited.  This should include items 
such as the number of permits authorized, the gallons per hour rate allowed, location and proximity to public 
water sources.  

CAFOS 

CAFOs are large industrial factory farms which are permitted, regulated, and subsidized.  Animals are confined, 
and no vegetation grows in the animal housing facility. In 2017, Michigan was home to over 270 CAFOs.  In 2016, 
these CAFOs housed over 20,000,000 animals, and produced over 3,000,000,000 gallons of animal waste.93  

This waste is typically held in storage to be applied to farm fields as fertilizer.93  Overapplication of this waste is a 
problem that is known to lead to runoff.94  Winter application is specifically problematic, as frozen ground 
behaves similarly to oversaturated ground, and leads to runoff.  In the watersheds of Michigan, including the 
Great Lakes, this runoff has been linked to toxic algal blooms.93  For this reason, organizations such as the Sierra 
Club of Michigan vigorously support strengthening CAFO permits to accomplish goals such as curbing the use of 
waste, and carefully monitoring the health of the impacted water and soil.95 

https://www.crainsdetroit.com/environment/detroit-tasked-cutting-greenhouse-gas-emissions-30-percent-under-new-ordinance
https://www.crainsdetroit.com/environment/detroit-tasked-cutting-greenhouse-gas-emissions-30-percent-under-new-ordinance
https://detroitenvironmentaljustice.org/sustainability-action-agenda/
https://www.mdpi.com/1660-4601/14/10/1243/htm
https://www.worldwildlife.org/publications/leading-from-the-middle-how-illinois-communities-unleashed-renewable-energy
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https://www.epa.gov/sites/production/files/2017-09/documents/epa_office_of_environmental_justice_factsheet.pdf
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https://calepa.ca.gov/envjustice/
https://calepa.ca.gov/envjustice/
https://drive.google.com/file/d/0B9i1r38NLgy9Z3RreHJiNndMd00/view
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Water Safety 
Let the Flint water crisis teach us an essential lesson.  It is imperative that we treat water safety with the care it 
deserves.16  Addressing issues such as lead access lines can protect to some extent, but this is only a partial 
solution.  We must view the situation from the perspective of the whole path of all water through air, soil, food 
sources, piping, fixtures, ...57  Water safety standards should be revisited for toxins such as lead and PFAs.16  We 
must also revisit substances such as PFAS to determine if safe application and use is possible.  If it is not, we 
must author legislation accordingly, or run the risk of organizations simply moving facilities to locations with 
less stringent regulations.96 

Rights 

Michigan voters must be allowed to, at the very minimum, have the opportunity to choose the leaders who 
represent them in free and fair elections.  Emergency management does not fit that description. Dr. Mona 
Hanna-Attisha points out that, 

 
“By 2013, half of all African American citizens in Michigan were living under an emergency manager, 
compared with 2 percent of white residents.  In other words, half of the African-American population in 
Michigan did not have elected representatives running their cities-the cities had been effectively 
colonized by the state.”16 

 

For those who are survivors of environmental injustice, all legal means must be leveraged to repair the 
situation.  This must include items such as health and medical care, safe shelter, prosecutions for those 
responsible, and the opportunity to seek financial damages.  While governmental leaders have a responsibility 
to be fiscally accountable, they must first and foremost be responsible to the moral imperative of fair and 
ethical treatment, especially for those among us who are the most vulnerable.  In fact, for the most vulnerable 
among us, we must all hold ourselves to a much higher standard. 

While communities disproportionately impacted by environmental degradation will benefit from all 
environmental action, focused attention to those communities with the worst environmental impacts is 
essential to combat historic and current injustices.  Identifying, naming, and remedying these injustices is 
crucial. 

Dr. Mona Hanna-Attisha did just that when she famously made the lead crisis in the Flint water system public in 
2015.  She was the perfect candidate to do so. She has her roots in EJ herself, and is arguably an international 
leader in environmental justice.  Dr. Hanna-Attisha characterizes EJ as a movement that looks at environmental 
and health issues “through the lens of place, race, and poverty.”16  If environmental injustices abound at the 
intersection of environmental degradation, place, race, and poverty, EJ must also combat this through 
education.  We must show the world the existing environmental injustices in order to change the perception 
that these horrific injustices are acceptable.   

Dr. Hanna-Attisha is also an example of the success environmental education can produce.  As a successful 
doctor and leader in EJ, she still discusses her early experiences with EJ in her formative years.  She was 
educated, encouraged, and mentored as her focus on EJ and all justice  unfolded and solidified.16  It is 
imperative that we foster and encourage this kind of leadership as it develops and evolves in all stages of life.   

In that spirit, EJ calls for the education of present and future generations to emphasize social and 
environmental issues; combining science-based environmental education with a sincere appreciation of the 
diverse cultural perspectives of others.  This education should promote understanding of issues associated with 
EJ. It should also promote economic alternatives that contribute to environmentally safe livelihoods. 

Policy that strengthens the environment through the lens of place, race, and poverty is also vital to EJ.  That 
policy must be based on mutual respect and justice for all, free from discrimination or bias. However, policy is 
not enough.  EJ also requires leaders who are educated to act with resolve to enforce, strengthen, adapt, and 
expand the essential policies of environmental justice. 

https://monahannaattisha.com/
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Summary of Common Pollutants  

Pollutant Type 

(Accumulation/

Delivery) 

Information Common Sources 
Examples of Impact  

on  Nature 

Examples of Impact  

on Public Health 

G
ro
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n

d
-Level O

zo
n

e 

(A
ir) 

 One of the most 
common air 
pollutants45 

 Colorless gas found in 
air66 

 Completely distinct 
from upper 
atmosphere ozone 
(which protects Earth 
from ultraviolet rays)
45 

 Forms as a 
chemical 
reaction when 
pollutants 
combine9 such 
as industrial and 
vehicle 
emissions66 

 Plant damage 
through the 
oxidization 
(burning) of the 
plant’s leaves in:45 

 Crops45 

 Natural 
ecosystems45 

 Reduced lung function66 

 Increase susceptibility of lungs 
to:66 

 Infection66 

 Allergens66 

 Other air pollutants66 

 These problems may continue 
well after the ozone exposure.66 

Su
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gen

 

(A
ir, W

ater, So
il, Fo

o
d

 C
h

ain
) 

 Travels through the 
environment by 
various pathways, 
including wind60 and 
water74 

 Can accumulate in 
the environment and 
lead to many forms of 
degradation including 
acidification60 

 Power plants/ 
factories9 

 Vehicles9 

 Crop Fertilizer9 

 Animal Waste9 

 Change in the 
plant and animal 
species that can 
live in an 
ecosystem60 

 Increase in insects 
and disease60 

 Change in 
susceptibility to 
fire60 

 Excess nitrogen:60 

Algal blooms60 

Fish death60 

 Loss of 
biodiversity60 

 Soil acidification can make it 
difficult or impossible to grow 
food crops, as plants are not able 
to absorb nutrients in the soil to 
live and thrive58 

 Algal blooms, such as those that 
occur in Lake Erie, can expose 
humans to toxins through:74 

Consuming contaminated:74 

 Drinking water74 

 Seafood74 

 Direct exposure (such as 
swimming in contaminated 
water)74 

 Breathing contaminated air74 

 Impacts of algal blooms include:75 

Gastrointestinal illness75 

Liver damage75 

Death75 

 Sulfur dioxide exposure irritates:72 

Skin72 

Eyes72 

Nose72 

Throat72 

Lungs72 

 These effects are most damaging 
to children and the elderly.110 
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Summary of Common Pollutants (cont.) 

Pollutant Type 

(Accumulation/

Delivery) 

Information Common Sources 
Examples of Impact  

on  Nature 

Examples of Impact  

on Public Health 

Parti
cu

late M
att

er 

(A
ir) 

 Liquid and solid matter 
suspended in the air 
that varies in size:110 

 Visible particles 
include dust, soot, 
and smoke110 

 Microscopic 
particles, largely 
considered more 
dangerous than 
those that are 
visible110 

 PM includes:40 

 Acids40 

 Organic chemicals40 

 Metals40 

 Soil/dust40 

 Allergens40 

 Diesel Engines 
Used in Vehicles, 
Machines and 
Power Generators  

 Dust/smoke from 
sources such as:9 

 Burning fossil 
fuels9 

 Forest/grassland 
fires9 

 

 Wildlife respiratory 
inflammation, similar 
to that found in 
humans62 

 Corrosion64 

 Damage to 
vegetation64 

 Reduced visibility64 

 Accumulation on 
surfaces, making them 
dirty64 

 Airborne particulate 
matter may 
accumulate in water, 
soil, and the food 
chain.  These instances 
are discussed in the 
“Sulfur & Nitrogen” 
and “Toxic 
Compounds” sections 

 Long-term exposure40 

 Reduced lung function40 

 Chronic bronchitis40 

 Short-term exposure 
can:40 

 Aggravate lung disease40 

 Cause asthma attacks40 

 Cause acute bronchitis40 

 Be linked to heart 
attacks for those with 
heart disease40 

To
xic C

o
m

p
o

u
n

d
s 

(A
ir, W

ater, So
il, Fo

o
d

 C
h

ain
) 

 Enter the environment 
at various points and 
through various 
methods 

 Include metals and 
chemicals9 

 Do not break down63 

 Can build up in the 
tissue of animals and 
humans throughout 
the food chain63 

 There is no safe level of 
many toxins, including 
lead.16 

 Examples include: 

 Mercury63 

 Lead69 

 Pesticides63 

 PCBs63 

 Flame retardants63 

 PFOS and PFOAS70 

 Power plants: 

 Coal-burning9 

 Nuclear10 

 Failing 
infrastructure16 

 Laboratories/
Hospitals111 

 Production/use of 
agriculture and 
consumer 
products such as:9 

 Paint69 

 Pesticides63 

 Batteries111 

 Harmful effects on 
wildlife include 
negative impact on:63 

 Behavior63 

 Neurology63 

 Reproduction63 

 Growth and 
development63 

 Decreased immune 
response63 

 These harmful effects 
can change the 
abundance of wildlife 
within the 
ecosystem112 

 Toxic compounds can 
accumulate in the food 
chain, as food sources 
collect these toxins in one 
or more source of the 
environment.73 

 Harmful effects on public 
health include negative 
impact on:73 

 Behavior73 

 Neurology73 

 Reproduction73 
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Summary of Common Pollutants (cont.) 

Pollutant Type 

(Accumulation/

Delivery) 

Information Common Sources 
Examples of Impact  

on  Nature 

Examples of Impact  

on Public Health 

G
re

en
h

o
u

se G
ases (G

H
G

)
 

 Trap heat in the 
atmosphere, make the 
planet warmer,79 and 
lead to climate 
change113 

 Humans are 
responsible for the 
increases in GHGs 
observed in the last 
150 years.113 

 Examples include:114 

 Carbon dioxide114 

 Methane114 

 Nitrous oxide114 

 Hydrofluorocarbons 

114 

 Perfluorocarabons114 

 Sulfur 
hexafluoride114 

 Nitrogen 
trifluoride114 

 Land use and forestry79 
offsets GHG emissions.  
In 2017, 11.1% of US 
GHG emissions were 
offset by US managed 
forests.79 

 

 Transportation79 

 Electricity 
production79 

 Industry79 

 Burning of fossil 
fuel including:79 

 Transportatio
n79 

 Energy 
production79 

 Heating79 

 Chemical 
reaction79 

 Agriculture79 

 Food waste79 

 Observed: 

 Change in 
migratory 
patterns65 

 Species migration 
north65 

 Change in the 
location, 
abundance, and 
timing of food 
sources65 

 Increased extreme 
heat41 

 Increased natural 
disasters41 

 Increased 
infectious disease41 

 Anticipated by 
2010:38 

 Almost half the 
plant communities 
on Earth’s surface 
will be modified.38 

 Almost 40 percent 
of land-based 
ecosystems will 
shift type (e.g., 
forest, tundra)38 

 Further reduction 
of biodiversity38 

 The Great Lakes 
region is 
considered an 
ecologically 
sensitive 
“hotspot,” and is 
projected to 
have among the 
highest amount 
of species 
turnover, 
internationally38 

 Climate change affects the 
social and environmental 
determinants of human 
health:41 

 Clean air41 

 Safe drinking water41 

 Sufficient food41 

 Secure shelter41 

 Additional observed impacts 
include: 

 Extreme heat:41 

 Death from disease such 
as: 

 Cardiovascular41 

 Respiratory41 

 Respiratory distress 
(including asthma) from:41 

 Raised ozone41 

 Increased pollen41 

 Increased Natural 
Disasters41 

 Infectious Disease41 

 Climate change is a danger 
to all people.  Factors that 
increase risk include:41 

Location:41 

 Coastal regions, 
including and especially 
small island states41 

 Developing states41 

 States with weak41 
infrastructure41 

 Large cities41 

 Mountains41 

 Polar regions41 

 Age (young and old)41 

 Pre-existing conditions41 
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Key Resources      Organizations fighting for Environmental Justice include: 

Sierra Club Michigan Chapter97    www.sierraclub.org/michigan/environmental-justice 

Detroiters Working for Environmental Justice98   www.detroitenvironmentaljustice.org 

East Michigan Environmental Action Council99   www.emeac.org 

Indigenous Environmental Network100    www.ienearth.org 

Flint Child Health and Development Fund101   www.cfgf.org 

Oil & Water Don’t Mix, and its Affiliates102   www.oilandwaterdontmix.org 

Climate Justice Alliance103     www.climatejusticealliance.org 

Sierra Club104       www.sierraclub.org 

Bioneers105       www.bioneers.org/category/justice/ 

Seeding Sovereignty106      www.seedingsovereignty.org 

Indigenous Climate Action107     www.indigenousclimateaction.com 

United Nations Intergovernmental Panel on Climate Change108 www.ipcc.ch 

United Nations Food and Agriculture Organization109  www.fao.org 
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