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MESSAGE FROM THE GOVERNOR  
As a lifelong Michigander, I’m deeply proud of what our state represents and all 

that it offers. Michigan’s natural resources are pristine, expansive, and among the 

best in the nation. Our Great Lakes, 4.6 million acres of state-managed public 

land, including award-winning state parks, more than 12,500 miles of outdoor 

recreation trails, and 11,000 inland lakes – these are the very things that help to 

define us.   

The protection and proper management of these resources are vital for our 

continued enjoyment of these resources and that of future generations. Our 

children and grandchildren deserve to experience the Pure Michigan places and 

outdoor adventures we’ve known. We’ve been working hard to make sure that 

happens. 

In 1999, the Michigan Legislature mandated that the Michigan departments of Environmental Quality and 

Natural Resources develop a program to track and report changes in the environment. By documenting 

movement in environmental indicators, we can identify trends and craft policies to ensure protection of our 

state’s natural treasures for everyone. This report, issued every three years, is a comprehensive look at the 

progress we’ve made and the plans for the future of Michigan’s environment and natural resources.  

Top priorities spearheaded by these two departments are many and include: 

• Renewing Michigan’s environment. 

• Rebuilding our water infrastructure. 

• Tripling the recycling rate from 15 percent to 45 percent. 

• Protecting our state from invasive species – especially invasive carp. 

• Continuing to provide exceptional opportunities for hunting, fishing, hiking, camping, trail use, and other 

outdoor recreation pursuits. 

• Ensuring that the Great Lakes are protected for future generations. 

As citizens of this beautiful state, we all have a stake in achieving these goals. We are fortunate to enjoy and 

have access to abundant and diverse natural resources in every corner of Michigan. With continued hard work 

and dedication to these outcomes, we can ensure that many more generations will get to do the same.  

Rick Snyder, 

Governor 
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State of Michigan’s Environment 
2017 
F O U R T H  T R I E N N I A L  R E P O R T  

INTRODUCTION 

The Environmental Indicators Act of 1999 requires that the Michigan Department of Environmental Quality 

(MDEQ) work with the Michigan Department of Natural Resources (MDNR) to produce reports on the quality of 

Michigan’s environment, based on scientifically supportable environmental indicators using sound scientific 

methodologies. 

In July 2001, the Michigan Environmental Science Board developed a set of criteria from recommendations 

made by the MDEQ and MDNR for evaluating the state’s environmental quality. The first biennial report – 

State of Michigan’s Environment – was published in November 2001. Subsequent reports were issued in 

December 2003 and January 2006. 

In 2008, the first of what is now a triennial report was published after the Environmental Indicators Act was 

amended in 2005. 

The third and now the fourth triennial reports, State of Michigan’s Environment 2014 and State of Michigan’s 

Environment 2017, follow a pattern developed for the 2008 report. It is divided into three sections: 

Environmental Measures, Programmatic Measures, and Emerging Contaminant of Concern in Michigan. 

The first section presents the ecological, physical, and chemical measures used to track environmental quality. 

The second section discusses state agency measures used to fulfill state and federal environmental 

programmatic requirements. The final section discusses a recognized contaminant that may have potential for 

environmental and public health impacts that experts do not as yet fully understand. 

The material contained in this report reflects assessments of highly complex issues: any change noted from the 

previous report should be understood as a simple snapshot in time. Three years is an extremely short time 

frame to evaluate natural influences or corrective actions within an ecosystem, and any changes could easily be 

short-term anomalies rather than long-term changes. It may take many years to determine actual trends.  

Also note that simple value judgements – good, bad, or moderate; healthy or unhealthy – are not scientifically 

definable and may lead to incorrect conclusions. Additional information may be necessary to accurately 

identify the trends that various environmental measures may seem to indicate. 

These reports provide the state of Michigan with a tool to track and evaluate its ever-changing environment. It 

is hoped that the triennial reports will serve to promote environmental stewardship activities, which will 

ultimately improve the state’s overall environmental quality.  
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ENVIRONMENTAL MEASURES 

Ecological Indicators 

Trends in Land Use/Cover 

Monitoring change in land use/cover types provides a useful indirect measure of trends in ecosystem health. 

High rates of land conversion place stress on natural ecosystems. Human population growth and/or dispersal 

usually cause a conversion of land use/cover types from natural vegetation or agricultural types to urban uses. 

While often economically beneficial in the short-term, these changes often have long-term negative impacts on 

ecosystem health through the loss of wildlife habitat and incremental increased water and air pollution. Change 

is the only constant with Michigan’s environment. Change occurs through natural processes such as ecological 

succession and fire, and through human activities such as agricultural, residential, urban, and industrial 

development. Since the European settlement, Michigan’s land cover has changed dramatically. At times, this 

change has occurred quite rapidly over relatively short periods of time. The original land surveyors of Michigan 

recorded a landscape dominated by forest in the north and a mix of forest and savanna in the south. Early 

settlers cleared land for agriculture while logging companies provided wood to a growing nation. The logging 

era of the late 19th and early 20th centuries changed Michigan’s landscape dramatically. The 20th Century 

was marked by a return of forest to the northern Michigan landscape and intensive agriculture and urban 

development in southern Michigan.  

Michigan’s land cover was mapped in 1978 by the MDNR. At that time, Michigan was composed of 37 percent 

forest, 29 percent agricultural, 18 percent wetland, 8 percent open field, 6 percent urban, and 2 percent 

inland water. The United States Department of Agriculture (USDA) also tracks changes in Michigan’s land cover 

through its National Resources Inventory Program. According to the USDA, between 1982 and 2012 there was 

a 59 percent increase in developed land and a loss of 2.0 million acres of crop and pasture land. However, 

between 2007 and 2012, cultivated cropland increased by 129,200 acres. Other noticeable recent trends 

include an increase in forests and a decrease in wetlands. Between 1982 and 2010, there was an increase of 

741,000 acres of forest on nonfederal rural lands in Michigan and between 2007 and 2010 there was an 

increase of 2,000 acres of forest on nonfederal lands. The increase in forest was the result of natural succession 

of open fields and abandoned agricultural land. In 2010, Michigan had approximately 5.9 million acres of 

wetlands, a decline of 300,000 acres since 1978. The United States Fish and Wildlife Service (USFWS) reports 

that the rate of wetlands loss has declined dramatically across the nation compared to previous decades; 

however, loss of wetlands is still occurring with conversions to urban and agricultural uses. 

URBANIZATION 

As previously indicated, the percentage of Michigan land in urban use in 1978 was six percent. Numerous 

studies have documented the changes in Michigan’s land cover since 1978, most notably the spreading of 

urbanization along with a population out-migration from core cities surrounding undeveloped land. 

Based on 2016 census estimates, Ontonagon, Gogebic, Montmorency, Schoolcraft, Iron, and Alcona counties 

suffered the most population loss in the last six years. Ottawa, Kent, Grand Traverse, Washtenaw, and 

Kalamazoo counties experienced the most population gain. 
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Trends in Forest Acreage, Mortality, Growth and Removals 

The forest acreage, mortality, growth and removals indicator addresses several dimensions relating to the 

health and amount of Michigan’s forests. Seven statewide forest inventories have been conducted by the United 

States Forest Service (USFS), Forest Inventory and Analysis Program during the past 80 years. These inventories 

indicate that forest acreage has remained relatively stable since the 1950s. The only exceptions to this are a 

slight decrease between 1966 and 1980, which was followed by an expansion between 1980 and 1993 and 

a second modest expansion between 2004 and 2014. 

In contrast to the stable forest acreage, total standing timber volumes have more than tripled since the middle 

of the last century and continue to increase through the 2014 inventory, reflecting a maturing forest. This 

expanding volume, albeit slowed, also indicates that more growth has been continuously added to the forest 

than what has been removed or died through natural causes. However, increases in annual net growth peaked 

in the 1990s and are now decreasing, as natural mortality has been increasing. Learn more about forest health 

at www.michigan.gov/foresthealth. 

Trends in Vegetation Diversity and Structure 

Michigan’s forests are some of the most diverse in the United States. The statewide forest inventories identify 

over 75 different tree species with substantial mixtures of species within each of the major forest cover types. 

This diverse forest provides habitat for a wide 

variety of plant and animal species. 

In addition to maturing, Michigan’s forests have 

been gradually transitioning toward more 

shade-tolerant, late successional tree species. 

For example, aspen and paper birch (species 

particularly adapted to full sunlight) have 

declined in both acreage and volume since 

1980, while the more shade-tolerant species 

such as maple, spruce and oak-hickory types 

have increased. The acreage and volume of 

jack pine have also been declining since 1980, 

but the loss has been more than offset by gains 

in red and white pine. The broad increase in 

volume across most cover types has been 

accompanied by a trend toward more saw 

timber-sized trees. 

The MDNR, in conjunction with the University of 

Michigan, participates in a national program 

that conducts annual evaluation of the 

condition, changes, and trends in the health of forest ecosystems in Michigan. The USFS manages this national 

program, referred to as the Forest Health Monitoring Program. The vegetation diversity and structure indicator 

are composed of a suite of measurements of forest understory diversity, vegetation structure, down woody 

debris, and forest fire fuel loading. 

 

 

http://www.michigan.gov/foresthealth
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Trends in Mammal Populations 

Many mammal populations in the state have remained stable or are increasing. For Many Michigan residents, 

large mammals like bear, wolf, and moose are important to the state’s natural heritage. Mammals can tell us 

about the health of the environment in a variety of ways. The MDNR gains much of its information on population 

trends in mammals through indices such as the winter track survey for wolves, aerial surveys for moose, and 

annual harvest surveys for most other mammals that are hunted or trapped. 

BEAR 

During the last decade, bear populations have remained relatively stable in 

the Upper Peninsula and have increased significantly in the northern Lower 

Peninsula. Bears are naturally shy omnivores that feed opportunistically, 

which can create conflicts with people. They have been expanding their 

range into the southern Lower Peninsula, and it has become clear that bears 

can also inhabit areas with people, providing some forested habitats exist. 

The MDNR manages bear populations sustainably to provide recreational 

opportunities through hunting and wildlife viewing, while balancing local 

communities’ tolerance for bears. Hunting is the primary management tool to 

help limit negative human-bear interactions by keeping bear populations 

under biological and social carrying capacity. In 2008, a bear management 

plan was developed to guide thoughtful management for multiple values of 

bears. This plan is currently being updated. For more information about 

bears, visit www.michigan.gov/bear.   

WOLVES 

Wolves have exceeded state and federal recovery goals for over 15 years in Michigan. In January 2012, the 

USFWS removed the gray wolf in the Western Great Lakes region from the federal endangered and 

threatened species list, but a 2014 federal court decision has since resulted in wolves being re-listed as 

endangered. The wolf population in the upper peninsula appears to be stabilizing after years of continued 

growth. This is an expected population trajectory with a recovered wildlife population. Visit 

www.michigan.gov/wolves for more information. 

MOOSE 

Michigan is the southern edge of the range of moose in 

North America due to temperature restrictions. Moose 

were reintroduced to Michigan’s upper peninsula in the 

mid-1980s to produce a self-sustaining population with 

an optimistic goal of 1,000 moose by the year 2000. 

Unfortunately, the population of this majestic animal grew 

slower than the predicted rate, and as a result, the herd 

has never met those initial expectations. Moose 

populations are estimated every two years using aerial 

surveys over the 1,400-square-mile core range in the 

western Upper Peninsula. The population in this area was 

estimated to be between 420 and 470 moose in 2017, which indicates a stable population over the past 

decade. Visit www.michigan.gov/moose for more information. 

http://www.michigan.gov/bear
http://www.michigan.gov/wolves
http://www.michigan.gov/moose
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DEER 

White-tailed deer have been designated Michigan’s official game animal and are a signature wildlife species 

in the state. White-tailed deer evolved in a forested environment. There are both wildlife and plant species 

that benefit from the presence of deer and their activities. By foraging selectively, deer affect the growth and 

survival of many herbaceous, shrub, and tree species, modifying patterns of relative abundance, species 

interactions, and potentially altering successional pathways.  

In 2015, the first free-ranging deer was positively confirmed for Chronic Wasting Disease (CWD) in Michigan. 

By mid-2018, Michigan had tested approximately 23,000 free-ranging deer for CWD. Of those tested, nearly 

60 cases of CWD were identified in the southern lower peninsula counties of Clinton, Ingham, Jackson, Kent, and 

Montcalm. In addition, CWD was confirmed in a white-tailed deer in a privately owned captive cervid facility 

in Mecosta County as part of routine sampling under the state’s CWD surveillance program. 

CWD is a fatal central nervous system disease found in cervids, including deer, elk, and moose. It attacks the 

brain of infected animals, creating small lesions which result in death. It is transmitted through direct animal-to-

animal contact, or by contact with saliva, urine, feces, blood, carcass parts of an infected animal, or infected 

soil. The disease is fatal to deer and other cervids. It has never been reported in humans. Michigan is a leader 

in addressing CWD, convening experts from around the world in the fall of 2017 to discuss the latest in science 

and management practices.  In addition, Michigan is working to sustain a healthy deer herd and to preserve the 

state’s rich cultural heritage affiliated with hunting and appreciating this wildlife species. For more information 

about CWD, go to www.michigan.gov/cwd. Visit www.michigan.gov/deer for more information on deer 

management. 

BATS 

Bats make up a quarter of the world’s mammal 

species and consume large amounts of insects. 

They provide pest-control services for local 

neighborhoods and the agricultural industry. 

Some estimates suggest that the pest control bats 

provide saves the agricultural industry over $3 

billion a year in the United States, which amounts 

to approximately $74 per farmed acre per 

year in Michigan.  

Unfortunately, bats are currently at great risk 

from disease. White-nose syndrome (WNS) is an 

exotic disease in North America and has been 

killing bats since 2006. The disease was named 

for the white fungus that sometimes develops on 

the muzzle of the bat, giving the appearance of a white nose. Infected bats prematurely awaken from 

hibernation, causing rapid depletion of their fat reserves and are unable to survive the winter. The disease is 

spread through bat-to-bat contact or by humans visiting caves and mines. 

The USFWS estimates over five million bats have died from WNS in North America. Unfortunately, in April 

2014 the disease was detected in Michigan and by 2017 bats in 13 counties in Michigan tested positive for the 

disease. Almost all bat hibernacula in Michigan have signs of WNS. Through conducting bat and disease 

surveillance in cooperation with researchers from Eastern Michigan University, there was an estimated 82 

http://www.michigan.gov/cwd
http://www.michigan.gov/deer
http://www.michigan.gov/emergingdiseases/0,4579,7-186--246555--,00.html
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percent decline in the number of little brown and northern long-eared bats at the 31 hibernacula surveyed in 

2017 compared to pre-WNS disease numbers. 

The MDNR is working with several university researchers to test a number of different treatments to help fight 

WNS in hibernacula and increase bat survival. Michigan has a white-nose syndrome response plan that is 

currently being implemented. For more information or to report large numbers of bats dead, dying or 

exhibiting unusual behavior, go to www.michigan.gov/emergingdiseases. 

Trends in Breeding Bird Populations 

As a group, grassland birds are the most at-risk of all North American birds. While there have been modest 

gains in the amount of forested land in Michigan in recent decades, abundance trends for some of our most 

sensitive forest interior birds continue to decline. Encouragingly, some species dependent on mature forest are 

showing small population increases. 

The decline in grassland bird abundance has been attributed to 

changes in land use and agricultural practices. Those lands still 

maintained in hay or pasture are often being managed more 

intensively and harvested earlier, more frequently and at higher 

rates, which disturbs nesting or destroys nests of grassland birds. 

In addition to acreage declines, the average size of grassed 

parcels has shrunk, making them less attractive to grassland birds 

that require large grassland expanses. Similarly, decreasing parcel 

sizes produces more fragmented forest management and reduces 

the availability of large forested blocks on the landscape, which forest interior birds need. And both grassland 

and forests have been converted to urban and suburban uses, especially in the southern lower peninsula, as the 

population distribution around urban centers has shifted outward. All these changes are reducing the quality of 

habitat available for grassland and forest interior birds. 

Trends in Bald Eagle Populations 

The bald eagle is a top-level predator of aquatic 

ecosystems. Its position at the top of the food chain makes it 

highly vulnerable to impacts resulting from contaminants 

that accumulate in the food chain. During the late 1950s 

and early 1960s, the bald eagle and many other predator 

and colonial species of birds declined significantly due to 

years of widespread pesticide and other contaminant use. 

With the advent of strict environmental laws on the 

production and use of pesticides, the bald eagle and other 

bird populations began to recover. 

As one measure of population change, the National Audubon Society began the National Bald Eagle Census in 

1961. The MDNR began conducting annual censuses of bald eagle nests in Michigan in 1963. From a low of 50 

nests recorded in 1961, the bald eagle population has continued to increase to a high of 748 known occupied 

nests in 2014. In addition to an increasing population, nest success – measured as number of nests producing 

fledged young – also has increased. Combined, these measures suggest that not only are bald eagles 

increasing in number, but they are also successful raising more young per breeding pair than in the past. 

http://www.michigan.gov/emergingdiseases
http://www.michigan.gov/dnr/0,4570,7-350-79135_79218_79620---,00.html
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Trends in Frog and Toad Populations 

Frogs and toads can be great indicators of environmental quality. They breathe through permeable skin and 

may absorb toxins and other gases directly into their systems. Also, their reliance on both aquatic and 

terrestrial habitats during their life cycle makes them particularly vulnerable to a variety of threats. Frogs and 

toads are sensitive to changes in water quality and adjacent land-use practices and are easily recognized by 

their vocal calls, making them excellent indicator species.  

In 1996, the MDNR established a statewide volunteer calling survey to monitor frog and toad population 

trends. Volunteers, following a national protocol, visit survey routes three times during the breeding season.  

  

Most of Michigan’s 13 native species of frogs and toads appear to have had stable population trends, 

although the 20-year trend analysis shows mild downward trends for most species. Mink frogs, however, 

continue to raise concerns with local herpetologists because they are rarely reported in the survey.  Fowler’s 

toads are increasingly rare as well and have been included on the Michigan Natural Feature Inventory’s list of 

Species of Special Concern. 

Trends in Fish Populations, Benthic Macroinvertebrates and Contaminant Levels 

WALLEY IN LAKE ERIE 

The MDNR has employed a gill net fish-sampling protocol at two stations in western Lake Erie since the fall of 

1978 as part of a cooperative interagency walleye assessment program. This protocol, referred to as the 

Index Gill Net Survey, typically includes two 1,300-foot sets of variable-mesh, multi-filament gill nets at each 

sampling station. The gill nets are suspended six feet below the surface of the water, and sampling occurs 

annually in early October. 

Gill net catch rates reflect trends in walleye abundance. In general, walleye abundance in Michigan waters was 

relatively low in the late 1970s and early 1980s, increased in the later 1980s and peaked in 1989. During the 

1990s, walleye abundance slowly declined from the peak, with above average years again in 1994-1995 

and 1998. Abundance during the 2000s has been relatively low, with only five years from 2000-2016 with 

catch rates above the long-term average. The lowest relative abundance in the time series occurred during 

2003, 2010, 2011 and 2013. The most recent years show some positive signs, with 2016 catch rates above 

average and 2017 the second highest in five years.  

  

http://www.michigan.gov/dnr/0,4570,7-350-79135_79218_79616_83198---,00.html
http://www.michigan.gov/dnr/0,4570,7-350-79119_79146_82437---,00.html
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Annual walleye abundance is strongly related to annual variation in reproductive success. This is reflected in 

yearling catch rates each year. While there were numerous strong year classes in the early time period, since 

2000 the overall recruitment for Lake Erie walleye has been low as illustrated in the low catch rates observed 

for yearlings. Only four-year classes from 2000-2016 had above average catch rates. Both the 2003 and 

2015-year classes were well above the mean. The 2014-year class catch rate just missed reaching the long-

term average.   

The state of Michigan also conducts a sport angler creel census on Lake Erie every year to estimate walleye 

catch rate, harvest and effort. Walleye harvest and effort peaked in the late 1980s and has been especially 

low in the most recent decade. Since 2000, estimated number of walleye harvested and catch rates peaked in 

2006, as a result of the strong 2003-year class recruiting to the fishery and reaching the 15-inch minimum size 

limit. It’s expected that the strong year class from 2015 to do the same and support higher catch rates and 

harvest numbers in 2018 and beyond. Learn more about fish health at www.michigan.gov/fishhealth.  

LAKE TROUT IN LAKE SUPERIOR 

The lake trout is the dominant native predator fish in the cold-water fish communities of the upper Great Lakes 

and, as such, is a good indicator of overall aquatic ecosystem health. Lake trout are long-lived and known to 

accumulate toxins in their bodies. Imbalances in fish communities also are reflected in shifts in lake trout 

populations. 

By the mid-1990s, wild lake trout abundance increased to the point where stocking of hatchery-produced fish 

was discontinued in all areas of Michigan’s waters of Lake Superior, except in Keweenaw Bay and Whitefish 

Bay. During the period of increasing wild lake trout abundance, hatchery lake trout abundance and survival 

declined. 

In recent years, hatchery lake trout comprise less than five percent of lake trout abundance in Michigan’s waters 

of Lake Superior, except in Whitefish Bay, where most fish are of hatchery origin. 

Currently, lake trout populations are nearly rehabilitated in all areas of Michigan’s waters of Lake Superior, 

except Whitefish Bay. High levels of commercial exploitation and lack of significant natural reproduction have 

been inhibiting lake trout abundance in Whitefish Bay. In addition, moderate levels of fishery exploitation on 

the west side of the Keweenaw Peninsula may be affecting recovery of lake trout and are being monitored 

closely. Further, lake trout growth rates have declined to the lowest levels since the 1970s due to the higher 

abundance of lake trout and lower abundance of prey fish. 

BROWN AND BROOK TROUT IN THE 

AU SABLE RIVER SYSTEM 

Trends in stream fish populations can be useful 

environmental indicators, because quality of 

their habitat is shaped by conditions in the 

watershed upstream. Stream trout may be a 

particularly good indicator, since healthy, self-

reproducing trout populations require 

specialized environmental conditions. Human 

activities in a watershed have the potential to 

either enhance or degrade trout habitat 

quality. 

 

http://www.michigan.gov/fishhealth
http://www.michigan.gov/dnr/0,8817,7-350-79135_79218_79614_82519---,00.html


State of Michigan’s Environment 2017 

Page 9 

 

The MDNR has sampled trout populations for many years at fixed sites in portions of the upper Au Sable River 

system in Crawford County. Fall standing stock of brook and brown trout in the main stem and North Branch of 

the Au Sable River were generally higher during the 1960s and 1970s than in subsequent decades. Trout 

standing stock was substantially lower than average in all three branches from about 1985 to 1995 but has 

increased since that time.  

The decline in total trout standing stock was primarily due to declines in growth, survival, and reproductive rates 

for brown trout. Extensive additions of large wood material intended to increase availability of protective 

cover may be partially responsible for the recent increases in trout standing stock. In addition, privately and 

publicly funded habitat-restoration efforts have been directed toward reducing erosion of sediment into the 

river system. Relatively stable spring flow conditions during most years over the past decade also likely 

contributed to the increase in stocks, because stable spring flows promote better survival of young trout. 

Long-term trends in total numbers of brook and brown trout combined are not as obvious since the range of 

trout densities overserved was quite large. Average total brook and brown trout density during each decade 

(1960s through 1990s) has been very similar. Total density of trout since 2000 is higher than the long-term 

average for the period of record in all three branches. Recent declines in brook trout densities in parts of the 

North Branch Au Sable are offset by an increase in brown trout biomass.  Current trout abundance in the upper 

Au Sable River is indicative of good overall habitat quality. 

Trends in trout abundance in the Au Sable, its tributaries, and other locations throughout the state can be 

viewed at the Stream Fish Population Trend Viewer at www.mcgi.state.mi.us/fishpop/.  

BENTHIC MACROINVERTEBRATES 

Aquatic biologists in the MDEQ perform biological integrity surveys in rivers and streams throughout Michigan 

every year to assess current water quality conditions and track changes. These surveys support the goals of the 

Water Resources Division's (WRD) Monitoring Strategy, including assistance to the National Pollutant Discharge 

Elimination System and nonpoint source protection programs. The primary sampling method is a rapid 

assessment protocol designed to assess aquatic life conditions in wadeable rivers and streams. A second 

procedure to assess macroinvertebrate communities in large nonwadeable rivers became available in 2005, 

which helps the MDEQ provide a full assessment of all rivers and streams in Michigan. Both procedures evaluate 

benthic macroinvertebrate communities to determine whether the designated use “Other Indigenous Aquatic Life 

and Wildlife” (OIALW) is supported and therefore attaining Michigan Water Quality Standards (WQS). 

Additional information about biological stream assessments, see the MDEQ’s Biological Assessments website at 

www.michigan.gov/waterquality.   

Watersheds are sampled using a five-year basin approach. This means about 20 percent of rivers and streams 

are eligible for sampling each year, and it takes a full cycle, or five years, to make a statewide evaluation. 

The statewide evaluation can be updated annually using the most recent five years of data.  Statewide, site 

selection is made using a probabilistic, or random, design that allows the MDEQ to evaluate WQS attainment 

at sites individually, at some watersheds, and as part of a statewide status and trends assessment.  Using the 

most recent five-year data, 2012-2016, 560 sites representing approximately 20,400 river and stream miles 

were assessed. Overall statewide attainment was 95 percent +/- 1.6 percent.  These attainment estimates 

apply only to the OIALW designated use based on benthic macroinvertebrates; many water bodies are listed 

as nonattaining for other designated uses based on other sources of data, such as chemical contaminants, 

temperature, dissolved oxygen, E. coli, etc. 

http://www.michigan.gov/dnr/0,8817,7-350-79135_79218_79614_82522---,00.html
http://www.michigan.gov/dnr/0,8817,7-350-79135_79218_79614_82523---,00.html
http://www.mcgi.state.mi.us/fishpop/
http://www.michigan.gov/deq/0,4561,7-135-3313_3681_3686_3728-32369--,00.html
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Status and Trends Program 

The MDNR began its Status and Trends Sampling Program in 2002. This program annually evaluates the status 

and trends of habitat conditions and fish communities at randomly selected streams and lakes throughout the 

state within classified groups of waters. Further detail on the temporal trends of high-quality trout and 

smallmouth bass streams is recorded from a network of 44 fixed sites throughout the Upper and Lower 

Peninsulas. In addition to the fixed stream sites, 506 randomly selected lakes and 265 randomly selected 

streams were sampled from 2002-2017. The results provide biologists and stakeholders statistically sound 

estimates of the status and trends of game fish, non-game fish, and aquatic habitat while still providing 

information essential for effective fisheries management. 

CONTAMINANTS IN FISH 

The MDEQ monitors persistent, toxic pollutants in fish from waters of the state. Extremely low concentrations of 

some of these pollutants in water can bioaccumulate to relatively high concentrations in fish tissue. In some cases, 

contaminant concentrations in fish tissue may reach levels that pose a wildlife or human health risk. Currently, 

Michigan collects and analyzes over 700 fish tissue samples from approximately 50 locations annually. Since 

1980, Michigan has collected and analyzed over 19,000 fish tissue samples from more than 900 locations. 

Edible portion (fillet) samples are used to develop sport fish consumption advisories. Fish from 22 fixed Great 

Lakes, connecting channel, river impoundment, and inland lake sites are collected every two to five years and 

analyzed as whole fish as a means to measure temporal trends in contaminant concentrations. 

Since the 1970s, pollution control efforts have resulted in significant reductions of many contaminants. Data 

collected by the USEPA indicates that polychlorinated biphenyls (PCBs) in whole lake trout from the Great Lakes 

have declined dramatically. In addition, temporal trend data collected by the MDEQ indicate that PCB levels in 

walleye, lake trout, and carp from the Great Lakes, connecting channels, and inland waters have declined since 

1990.  Similar trends for the pesticides dichlorodiphenyltrichloroethane (DDT) and chlordane have been 

measured in fish from nearly all 22 temporal trend sampling sites. 

The MDEQ trend data indicate that mercury concentrations have increased since 1990 in at least one species of 

fish from four of ten Great Lakes or connecting channel trend sites, including walleye from Lake Huron and Lake 

Erie, and lake trout from Lake Michigan and Lake Huron. In contrast, significant declines in mercury 

concentrations have been measured in carp from the St. Mary’s River, the St. Clair River, Lake St. Clair, and the 

Detroit River. Mercury concentrations have increased in fish from two of seven inland lakes and decreased in 

two others; no significant changes in mercury concentrations were measured at the other three lakes. Mercury 

concentrations in fish from one of five river impoundments decreased since 1990, while no significant change 

was observed in fish from the other four impoundment sampling sites. 

Trends in Endangered, Threatened, and Special Concern Species  

The Michigan Endangered Species Act is an important law that has been critical to the recovery of many 

different species. A state endangered species is one that is in danger of extinction throughout all or a 

significant part of its range in Michigan. A state threatened species is one that is likely to become endangered 

within the foreseeable future throughout all or a significant portion of its range in Michigan. These species have 

legal protection under the Michigan Endangered Species Act. Special concern species are species thought to be 

declining and may warrant legal protection under the act if they continue to decline. 
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Conservation, protection, and restoration of Michigan’s endangered, threatened, and special concern species 

take multiple approaches. Monitoring populations provides critical data to determine the need for listing a 

species on the state list. This monitoring and survey data is included in the state’s natural heritage database, 

which tracks known information on rare species. This database provides critical information to help land 

managers make well-informed decisions and to determine if conservation actions directed at a species are 

working. On-the-ground management efforts are also used to help conserve these special wildlife species. 

Michigan’s endangered and threatened species list is based on known habitat requirements and population 

trend information of species, and over time can serve as a measure of the state’s biological diversity and 

provide an indirect measure of a changing environment. When targeted efforts and resources are put towards 

the needs of endangered and threatened species, Michigan has achieved success and recovery. 

Evidence from monitoring rare species over the past ten years suggests that these species continue to decline. 

More work is needed to conserve Michigan’s natural heritage for the future. 

Trends in Invasive Species 

An invasive species is defined as a species that is not native and whose introduction causes, or is likely to cause, 

harm to human health or economic and/or environmental harm. The introduction of invasive species into 

Michigan’s aquatic and terrestrial ecosystems is resulting in significant negative effects on natural resources, 

human health, recreational opportunities, and other human values throughout the state and region. A few of the 

many invasive species include hemlock woolly adelgid, New Zealand mud snail, and Eurasian watermilfoil. 

Increased public awareness and reporting have led to the detection of new invasive species in Michigan 

including the red swamp crayfish, Japanese stilt grass and yellow floating heart. Early detection has enabled 

state agencies, assisted by local resource groups, to investigate, assess the risk, review options, and plan and 

implement a response. Visit www.michigan.gov/invasivespecies for more information. 

Pictured below: Yellow Floating Heart 

 

 

http://mnfi.anr.msu.edu/data/specialanimals.cfm
http://www.michigan.gov/invasivespecies
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INVASIVE SPECIES GRANTS PROGRAM 

The Michigan Invasive Species Grant Program, a joint effort of the MDNR, MDEQ, and the Michigan 

Department of Agriculture and Rural Development (MDARD), is part of a statewide initiative launched in 2014 

to help prevent and control invasive species in Michigan. In the three years since the program was initiated by 

the Legislature, more than $11 million has been awarded through 55 grants to local governments, nonprofits 

and institutions for on-the-ground management, education and outreach, and development of innovative 

methods for controlling invasive species. More information about Michigan’s Invasive Species Grant Program is 

available by clicking on “Grants” at www.michigan.gov/invasivespecies.  

EMERALD ASH BORER 

The emerald ash borer (EAB) continues to spread west across Michigan. The western upper peninsula counties of 

Gogebic, Iron, and Ontonagon remain the only un-quarantined counties in Michigan. Continued survey of the 

non-quarantined counties in Michigan continues to be a critical activity.  Knowing where EAB exists in the upper 

peninsula will allow for regulation of areas once they are found to be infested.  

A 2017 USDA national emerald ash borer survey design included 240 traps in Michigan. The traps were 

placed in the three counties of the western upper peninsula where EAB has yet to be detected. No EAB adults 

were found on any of the 2017 traps. Efforts to identify and salvage high value white ash timber on state 

forest lands continues ahead of the EAB killing front. 

 

Emerald Ash Borer Map 

  

http://www.michigan.gov/invasivespecies
https://www.michigan.gov/mdard/0,4610,7-125-2390_18298---,00.html
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Michigan’s Ash Resource 

According to the USFS, in 2016 there were 138 million ash trees greater than five inches in diameter, and 55 

million standing dead ash in the same size category. This did not include ash on non-forest lands, such as urban 

environments. Estimated annual ash mortality in forested environments was about 118 million cubic feet (about 

1.5 million cords) in total, including about 269 million board feet of ash saw timber. 

BEECH BARK DISEASE 

Since beech bark disease was first discovered in Michigan in 2000, impacts from it have become increasingly 

widespread and severe. Beech trees are abundant in many campgrounds, state parks, and recreation areas in 

Michigan, and beech bark disease has forced personnel at popular tourist attractions such as Ludington State 

Park, Bass Lake Campground, and Tahquamenon Falls State Park to remove hundreds of dead or dying beech 

trees from their campgrounds and trails to protect visitors. The loss of overstory beech dramatically effected not 

only the aesthetics of treasured natural areas, but also the productivity, biodiversity and health of the forests 

impacted by this disease. 

Beech bark disease is caused by the feeding activity of the non-native, invasive beech scale insect that creates 

bark openings, providing entry points for fungal infection to occur.  Fortunately, a small percentage of beech 

trees have natural resistance to the scale insect and are therefore resistant to the disease. 

Resistant Beech Trees Planted at Ludington State Park 

The MDNR has been working with the USFS 

Northern Research Station to select and breed 

for beech bark disease resistant American 

beech trees since 2002. Protocols were 

developed to test trees and seedlings for 

resistance to the scale insect. Genetic studies 

demonstrated that when two resistant parent 

trees are bred, approximately half of the 

resulting seedlings will also be resistant. This 

work culminated in the establishment of seed 

orchards consisting of resistant American beech 

trees that will one day produce seedlings 

enriched for resistance to beech bark disease, 

appropriate for restoration plantings in the 

upper peninsula. Current efforts are focused on 

the development of a similar seed orchard for 

restoration of beech in the lower peninsula.   

It may take ten or more years for the seed 

orchards to begin to produce seed, so in an effort to accelerate the production of resistant seedlings, recent 

work has focused on the development of containerized seed orchards. This involves joining a branch from a 

mature, flowering, resistant beech tree to a potted seedling using a process called grafting. The two grow 

together allowing the resistant branch to flower and cross pollinations and seed production can be carried out 

in the more reliable, controlled environment of a greenhouse. Research has shown that germination rates of 

beechnuts produced in this way are substantially higher, so a small containerized beech tree can actually 

produce dozens of seedlings. 

Resistant Beech Trees Planted at Ludington State Park 

http://www.michigan.gov/documents/mdard/BeechBarkDisease_3-14_453016_7.pdf
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After 15 years of research this work has now come full circle when seedlings produced by containerized 

resistant trees, some of which originated from Ludington State Park, were planted throughout the park in the 

fall of 2017 with the help of MDNR officials, forest service researchers, park officials, and volunteers. Over 

200 beech seedlings, enriched for beech bark disease resistance through breeding, were returned to areas 

throughout the park, including the aptly named Beechwood Campground, to replace many of the large, mature 

beech trees lost to this devastating disease and to ensure the continued presence of healthy America beech 

trees. 

OAK WILT (RED OAK GROUP) 

Oak wilt is an aggressive disease that affects many species of oak. It is one of the most serious tree diseases in 

the eastern United States, killing thousands of oaks each year in forests, woodlots, and home landscapes. Once 

introduced to an oak area, oak wilt spreads through root connections to adjacent oaks. Oak species vary in 

their susceptibility to oak wilt. Species in the red oak group are the most susceptible and white oak the least. 

The oak wilt fungus moves from tree to tree in two ways: transported 

underground through roots, or overland by sap beetles. New oak wilt areas 

are created when the fungus is carried by sap beetles from infected wood, 

such as a tree, log or firewood, to a fresh wound on a healthy oak. Trees 

killed by oak wilt produce spore pads the following year only. Sap beetles 

are attracted to these pads where they feed and pick up spores. They are 

also attracted to fresh wounds. Oak wilt is introduced to a wounded oak 

when visited by spore-carrying sap beetles between April 15 to July 15. 

Most new oak wilt outbreaks can be traced to damage from pruning, construction, various human-caused, tree-

wounding activities, and damaging storms in areas with oak wilt or in areas where wood from infected trees 

has been removed. Once an oak is infected, oak wilt moves to adjacent oaks through grafted roots. 

Oak wilt is established widely in the lower peninsula. There is spotty distribution in Menominee, Iron, and 

Dickinson counties in the upper peninsula. It is found primarily on private lands. Oak wilt continues to spread as 

people harvest recently dead oaks for firewood. This wood is often taken to camps or on camping trips where 

it serves as a source of inoculum to infect nearby oaks that are wounded in the spring or early summer. 

Prevention is critical to slowing the spread of this disease. Do not prune or wound red oaks in Michigan between 

April 15 to July 15. 

Michigan’s Oak Resource 

The USFS reports that in 2016, Michigan’s forest resource included 157 million oak trees greater than 5 inches 

in diameter in the oak wilt susceptible red oak group. There were 69 million red oaks with a diameter greater 

than 11 inches. Sawtimber-sized red oak family species had an estimated volume of about 10.6 billion board 

feet. White and red oak forest types occurred on about 3.9 million acres of Michigan forest land. Ownership of 

this oak forestland was 69 percent private, 21 percent state and local government, and 10 percent federal. 

HEMLOCK WOOLLY ADELGID 

Response continues to multiple Hemlock Woolly Adelgid (HWA) infestations detected in Michigan from mid-

2015 through 2017. The infested sites are scattered along the eastern Lake Michigan shore from Oceana 

County south to Allegan County. Five Michigan state parks are among the sites infested. The size and scope of 

the sites range from a single property with a dozen or so infested trees to multiple properties with hundreds of 

infested trees. 

http://www.michigan.gov/documents/mdard/OakWilt_3-14_453040_7.pdf
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HWA is believed to have been introduced to Michigan on 

infested landscape trees or nursery stock brought into the state 

before or in violation of the 2002 statewide exterior 

quarantine. Hemlock trees provide critical shade to cold water 

streams in the summer and provide thermal cover for mammals 

and birds in the winter. HWA poses a serious threat to forest 

ecosystems and the 170 million hemlock trees growing in 

Michigan. 

In early 2017, a committee was established to create a 

coordinated statewide strategy to respond to HWA. Priorities 

include: prevention, detection, treatment, biological control, 

research, data collection/management, coordination/communication, and identifying long-term funding 

mechanisms. Both long and short-term objectives are being considered. The committee includes representatives 

from MDARD, MDNR, USFS, Michigan State University, and Ottawa County Parks and Recreation. 

Grants from the Michigan Invasive Species Grant Program and the Great Lakes Restoration Initiative have been 

awarded to assist with further survey and treatment efforts.  

The MDARD established an interior state quarantine effective July 5, 2017, to keep the insects from spreading 

out of west Michigan. The exterior quarantine, established in 2001, remains in place.  The interior quarantine 

regulates movement of hemlock material out of and within Allegan, Muskegon, Oceana, and Ottawa counties. It 

regulates hemlock nursery stock, un-composted chipped/shredded/ground or mechanically processed forest 

products containing hemlock; and hemlock forest products bearing twigs and needles, including branches, 

boughs, logs, lumber, and firewood. 

An HWA Nursery Program allows movement of nursery stock based on inspections, scouting, pesticide 

treatments, employee training, and recordkeeping. A similar program is in several states and Canada to assure 

hemlock nursery stock is HWA-free. 

FERAL SWINE 

The World Conservation Union has included feral swine in its list of “the World’s 100 Worst Invasive Alien 

Species.” In Michigan, the majority of feral swine are Russian boar or Russian boar hybrids. Russian boar and 

Russian boar hybrids were added to the list of Michigan Invasive Species in 2011. It is illegal to possess a live 

Russian boar or Russian boar hybrid in Michigan. 

Feral swine pose a major threat to Michigan’s citizens, natural areas, wildlife, agriculture, and livestock. They 

are voracious and opportunistic feeders that can directly and indirectly impact a variety of wildlife, including 

ground and shrub nesting birds, reptiles and amphibians, small mammals, and even white-tailed deer. They also 

cause damage to crops, wildlife food plots, gardens, golf courses and lawns through rooting activity. Rooting 

and wallowing behavior can lead to soil erosion, destroying river banks and changing water quality through 

the introduction of sediment, feces and bacteria. Additionally, feral swine pose health risks to humans, livestock, 

pets, and wildlife. They are known carriers of at least 30 diseases and 37 different parasites. One of the most 

impactful diseases for the domestic swine industry is pseudorabies, a reportable disease to the USDA National 

Animal Health Reporting System. Pseudorabies has been documented in feral swine in Michigan. 
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Feral swine have a very high reproductive potential and when emerging populations are not addressed, they 

can rapidly expand in numbers and range. Hunting alone has continually proven ineffective at slowing 

population growth of feral swine. Aggressive, targeted lethal control has proven effective at reducing feral 

swine populations. In Michigan, the USDA Wildlife Services removes feral swine from public lands and, when 

requested, on private property as well. Through these efforts, feral swine have been reduced to isolated small 

pockets of remaining animals in the lower and upper peninsulas. Learn more at www.michigan.gov/feralswine.  

AQUATIC INVASIVE SPECIES 

Michigan’s aquatic ecosystems and its economy are experiencing significant negative effects from aquatic 

invasive species (AIS) already present, and the state’s waters are continually threatened by new invasions. The 

introduction of aquatic invasive species into the Great Lakes and inland state waters is a source of biological 

pollution that threatens not only the ecology and water resources but also the economic and public health 

conditions of the region and states. AIS may compete with native species for food and habitat and can directly 

or indirectly harm or displace native species, degrade habitat, and alter food webs and energy flow. AIS can 

also have significant economic effects on property values, tourism, utilities, and other industries. 

AIS enter and disperse in Michigan waters through various human-assisted vectors, including shipping, fishing 

and boating, aquaculture, canals, the trade of live organisms, and development and construction activities. 

Michigan’s AIS program is cooperatively implemented by MDARD, MDEQ, and MDNR in collaboration with 

many partners. 

Aquatic Invasive Species State Management Plan 

Michigan’s AIS State Management Plan was first approved in 1996 under the auspices of the federal National 

Nuisance Species Act. A team of experts from the Michigan Departments of Environmental Quality, Natural 

Resources, Agriculture and Rural Development, and Transportation updated the plan most recently in 2013 with 

public input. The comprehensive AIS State Management Plan outlines new actions for implementation, in 

addition to maintaining and enhancing existing efforts, to address four overarching goals:  

• Prevent new introductions of AIS into Michigan waters.  

• Limit the dispersal of established populations of AIS throughout Michigan waters.  

• Develop a statewide interagency Early Detection and Rapid Response Program to address new 

invasions of AIS.  

• Manage and control AIS to minimize the harmful environmental, economic, and public health effects 

resulting from established populations.  

Strategic actions to address the four goals target work on legislation and policy, regulation (including 

compliance, enforcement and inspection), information and education, and research and monitoring. Michigan’s 

AIS priorities focus on blocking key pathways for invasion. Prevention is the most cost-effective means of 

dealing with AIS; therefore, Michigan’s AIS priorities focus on blocking key pathways for invasion like ballast 

water, canals (e.g. the Chicago-area Waterway System), and organisms in trade. Recent advancements in 

Michigan’s AIS Program include the new Michigan Invasive Species Grant Program; enhanced early detection 

and response efforts for invasive aquatic plants and animals at the state and Great Lakes basin scales; and 

improved outreach to recreational boaters, anglers, and key industry sectors through a variety of media and 

events. Learn more at www.michigan.gov/invasivespecies.  

 

http://www.michigan.gov/feralswine
http://www.michigan.gov/invasivespecies
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INVASIVE CARP 

One of the most urgent threats to the Great Lakes and the $7 billion fishing and boating economy is invasive 

carp – silver, bighead, and black carp. In 2017, a black carp was captured at mile 137 of the Illinois River, 

110 miles closer to Lake Michigan than previous captures.  In June 2017, a commercial fisher caught a silver 

carp below T.J. O’Brien Lock and Dam, approximately nine miles from Lake Michigan. This is the closest to the 

Great Lakes a silver carp has ever been found. As of 2018, silver and bighead carp were just 47 miles away 

from Lake Michigan in the Chicago Area Waterways System. 

The United States Army Corps of Engineers (USACE) Tentatively Selected Plan (TSP) for Brandon Road Lock and 

Dam, released in 2017, marks a crucial step forward in the fight to protect the Great Lakes. The plan 

incorporates a suite of technologies, including an engineered approach channel that could serve as a national 

test model for invasive species monitoring and control; water jets to sweep out fish caught between barges; a 

flushing lock to eliminate fish eggs, larvae or floaters from going upstream toward the Great Lakes Basin; 

complex noise systems to keep fish out of the channel; and state-of-the-art electric barriers at the lock’s 

entrances.  According to the USACE, it could begin construction on a $275 million federally funded invasive 

carp barrier improvement project in 2022 at the Brandon Road Lock and Dam with the system becoming 

operational by 2025.   

 

Michigan is fully committed to working with other states and federal partners to put into place as quickly as 

possible the sensible and pragmatic solutions outlined in the TSP. The measures outlined in the TSP, both 

structural and non-structural, will allow for the movement of commerce while providing necessary safeguards 

against the movement of invasive carp.  
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In January 2018, Governor Rick Snyder announced the creation of a new Great Lakes Basin Partnership to 

Block Asian Carp that will commit strategic and financial resources to support the TSP. Michigan, Ontario, Ohio, 

and Wisconsin are the founding members of this partnership. Together, these jurisdictions represent more than 

90 percent of Great Lakes surface area. 

In 2017, Michigan launched the Great Lakes Invasive Carp Challenge, a global search for innovative solutions 

to prevent invasive carp from entering the Great Lakes. The challenge received 353 entries from 27 countries. 

In early 2018, challenge finalists presented their solutions to regional experts, venture capitalists, and federal 

and state agencies while vying for awards totaling $700,000. 

Michigan is a part of the Asian Carp Regional Coordinating Committee, jointly chaired by the USEPA and 

USFWS, which aims to prevent bighead, silver, and black carp from entering the Great Lakes and colonizing. 

Michigan is working with regional partners, including state, provincial and federal agencies, on prevention and 

monitoring efforts around the Great Lakes.  Michigan has developed a management plan for invasive carp and 

continues to collaborate with the USFWS to conduct environmental DNA sampling to monitor key locations 

where invasive carp would congregate if they make their way into the Great Lakes, including the St. Joseph 

and Kalamazoo rivers. The MDNR has trained with the Illinois DNR in invasive carp population reduction and 

monitoring exercises in the Illinois River and continues to conduct field exercises in Lake Erie in partnership with 

other Great Lakes states and provinces and the federal government. 

Grass carp have been detected in Lake Erie at low frequencies since the mid-1980s. Michigan is a member of 

the Great Lakes Fishery Commission’s Lake Erie Committee, which supports grass carp research and activities. 

The Ohio DNR and MDNR collaborated on research projects with Illinois DNR, United States Geological Survey, 

Michigan State University, Central Michigan University, and University of Toledo to determine reproductive 

capacity, origin of spawning, habitat use and movement patterns, and refinement of capture techniques for 

grass carp. Research results will allow resource agencies to develop science-based management approaches 

and evaluate the effectiveness of control actions and potential eradication measures. Results can contribute 

significantly to strategies for minimizing risks of establishment of bighead and silver carp in the Great Lakes. 

Find more information about invasive carp at www.michigan.gov/invasivecarp and www.asiancarp.us/. 

STATE, FEDERAL, AND INTERNATIONAL BALLAST WATER ACTION 

Ballast water is taken on board large vessels to provide stability and balance during a voyage and during the 

loading/unloading of cargo. Oceangoing vessels (also known as Salties) that transit the Great Lakes through 

the St. Lawrence Seaway have the potential to introduce new AIS to the Great Lakes Basin when ballast water 

contaminated with AIS taken on board from another region is discharged. Conservatively, 55 percent of the 

nonnative species that established populations in the Great Lakes during the period following expansion of the 

St. Lawrence Seaway (from 1959 onward) are attributed to ballast water release, although this number could 

be as high as 70 percent.  

Considerable regulatory activity at the international, national, and state levels is under way to require 

treatment of ballast water prior to discharge to prevent the introduction of AIS. The International Maritime 

Organization (IMO) developed and adopted the International Convention for the Control and Management of 

Ships’ Ballast Water and Sediments. This convention includes standards for the concentration of viable 

organisms in ballast water discharge. The convention entered into force on September 8, 2017, following 

ratification by 30-member states, representing at least 35 percent of the world’s merchant shipping tonnage.  

http://www.michigan.gov/invasivecarp
http://www.asiancarp.us/
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The United States has not ratified the convention. Canada ratified the convention in 2010, but laws and rules 

are still under development and the treatment requirements will be implemented during the IMO's "experience 

building phase." 

The United States Coast Guard, USEPA, and several Great Lakes states have included the IMO discharge 

standard for viable organisms under various regulatory frameworks to be phased in over the next few years. 

Several federal and state agencies have determined the IMO discharge standard to be a technologically 

achievable and practicable standard. 

In June 2005, Michigan legislation was signed establishing the requirement for a ballast water discharge 

permit for oceangoing vessels operating in Michigan ports. This legislation does not address non-oceangoing 

vessels (Lakers). Michigan’s Ballast Water Control General Permit for Port Operations and Ballast Water 

Discharge became effective on January 1, 2007 and requires oceangoing vessels to use one of four approved 

ballast water treatment methods, or an alternative treatment based on an effectiveness demonstration to the 

MDEQ, to prevent the discharge of AIS during port operations or to certify that they are not discharging ballast 

water. To learn more, go to the MDEQ’s Ballast Water Reporting website at 

www.michigan.gov/ballastwaterprogram.  

ORGANISMS IN TRADE  

Aquatic plants and animals are brought into Michigan through a variety of trade pathways and can pose a 

threat to Michigan waters when harmful species are released.  For the most part, these organisms have been 

obtained deliberately, such as plants and animals popular for the aquarium or ornamental pond trade or as 

culinary products. Channels of trade include traditional sales through retail stores or markets, as well as 

increasing sales through the global internet marketplace.   

Aquatic Invasive Species obtained through trade find their way into lakes and streams through a variety of 

pathways. Although well-intentioned, uninformed consumers may purposefully release unwanted pets or plant 

species and associated pathogens, believing it is a humane action, without knowing the potential damaging 

consequences to the environment. 

Live bait may be imported into Michigan from other states and countries by either state of Michigan-licensed 

nonresident or resident wholesale minnow dealers. The importation, distribution, use and disposal of live bait 

are all possible mechanisms by which AIS can be inadvertently introduced or dispersed throughout the Great 

Lakes Basin. 

The MDNR, MDARD, and MDEQ have been collaborating with Michigan State University and other partners to 

gain a better understanding of these industries and the risk posed. They are also collaborating in order to 

improve education and outreach at the wholesale, retail, and consumer levels to raise awareness of AIS and 

preventative actions that can be taken to protect Michigan waters. 

  

https://www.michigan.gov/deq/0,4561,7-135-3313_3677_8278---,00.html
http://www.michigan.gov/ballastwaterprogram
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Physical and Chemical Indicators 

Ambient Levels of  Criteria Air Pollutants 

Pollutants, both man-made and naturally 

occurring, affect the quality of Michigan’s air. 

Air quality can vary depending upon location, 

time, and weather conditions. The air quality 

in Michigan has shown marked improvement 

over the past 40 years, as sources of air 

pollution have been identified and corrective 

solutions implemented. However, with new 

scientific information leading to more 

stringent national health standards, 

challenges remain. National Ambient Air 

Quality Standards (NAAQS) have been 

established for six pollutants, referred to as 

criteria pollutants. The criteria pollutants 

include carbon monoxide, lead, nitrogen 

dioxide, ozone, particulate matter, and sulfur dioxide. The MDEQ and its tribal partners operate air monitoring 

stations in 26 counties. Currently (2017), all of these monitored areas are reporting levels well below the 

USEPA criteria pollutant standards for carbon monoxide, nitrogen dioxide, particulate matter and lead. 

However, for sulfur dioxide and ozone, parts of Michigan are not attaining the health standards. Additional 

information on Michigan’s air quality is available in the 2016 Annual Air Quality Report. A summary for each of 

the six criteria pollutants is presented below and is further elaborated in the 2016 Annual Air Quality Report. 

CARBON MONOXIDE 

Carbon monoxide is produced primarily from transportation, fuel-burning for space heating, and electrical 

generation. Industrial processes, as well as wood, agricultural and refuse burning, also contribute to carbon 

monoxide emissions. Carbon monoxide can exert toxic effects on humans by limiting oxygen distribution to 

organs and tissues. People with impaired circulatory systems are vulnerable at lower levels than healthy 

individuals. Exposure to carbon monoxide can impair visual perception, work capacity, manual dexterity, 

learning ability, and the performance of complex tasks. Michigan’s on-road motor vehicles account for 46.0 

percent of the state’s carbon monoxide emissions. Michigan’s non-road transportation sources contribute 31.0 

percent of the state’s carbon monoxide emissions. These sources include aircraft, marine vessels, non-road two 

and four-stroke engines, and railroads. Carbon monoxide emissions from Michigan’s industries (point sources) 

account for only 4.5 percent. The USEPA first established health standards for carbon monoxide in 1971, and in 

2011 proposed to retain these standards. Since 1984, there have been no exceedances of the carbon 

monoxide standard in Michigan. 

The decline of carbon monoxide follows a national trend. Starting with the Clean Air Act of 1970, catalytic 

converters, fuel-economy standards, national standards for tailpipe emissions, new vehicle technologies, clean-

fuel programs, and state and local emissions-reduction measures are credited with the decrease in emissions of 

carbon monoxide. When the MDEQ’s funding for air monitoring was cut in April 2007, all but two carbon 

monoxide monitors were shut down. These are operated in Grand Rapids and Allen Park as part of the 

National Core Monitoring (NCORE) Program. In 2011, the MDEQ also began monitoring carbon monoxide 

along I-96 and Telegraph in Detroit to characterize pollutant levels in the near-road environment. In 2015, a 

second near-road site was added in the Detroit area off I-275 in Livonia. 

Air Monitoring Station 

http://www.michigan.gov/documents/deq/deq-aqd-amu-2016_Annual_Air_Quality_Report_579259_7.pdf
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LEAD IN AIR 

Historically, the most common sources of lead emissions were gasoline additives, nonferrous smelting plants, and 

battery manufacturing. Lead was added to gasoline to prevent engine knocking. The lead content of gasoline 

began to be controlled in the 1970s, when legislation was passed to gradually reduce lead levels. Currently, 

smelters, foundries, boilers, waste incinerators, glass manufacturers, cement producers, and piston-driven 

aircraft engines using leaded fuel are the major sources of lead. 

Human exposure to lead can occur through ingestion or inhalation. The nervous system is most sensitive to the 

effects of lead, and high exposures to lead can result in behavioral and learning disorders. Lead may also be 

a contributing factor in high blood pressure and heart disease. 

Concentrations of lead in the air decreased steadily in the 1980s after the removal of lead from gasoline and 

have remained low over the past ten years. The MDEQ has routinely monitored lead in Dearborn. Lead has 

also been measured in Grand Rapids and Allen Park as part of the NCORE Program since 2010. 

In November 2008, the USEPA lowered the NAAQS limits from 1.5 micrograms per cubic meter to 0.15 

micrograms per cubic meter. As part of the new standard, the MDEQ was required to monitor near-stationary 

lead sources emitting greater than 0.5 tons per year. Monitors were installed in Belding and Port Huron. The 

monitor in Belding on Merrick Street recorded a violation of the new health standard. Due to stack-height 

modifications at the facility, a second site was added on Reed Street in Belding. This site also reported a 

violation of the new NAAQS in 2011. Since 2012, neither Belding site has reported a violation of the standard. 

In August 2017, the USEPA reclassified Belding to attainment for the Lead NAAQS, and the MDEQ plans to shut 

down one of the Belding monitors in 2019.   

NITROGEN DIOXIDE 

Nitrogen dioxide is formed during high temperature combustion processes, such as those from power plants 

burning fossil fuels and from burning fuels in motor vehicle engines. In Michigan, 33.9 percent of nitrogen 

dioxide producing compounds are emitted from motor vehicles, and 29.5 percent come from point sources such 

as industrial, commercial, institutional, and residential fossil-fuel combustion.  

Nitrogen dioxide exposure can irritate the human respiratory system. Asthmatics are particularly sensitive to 

these effects. Nitrogen oxides contribute to the formation of ground-level ozone and can contribute to acid rain. 

It can sometimes be seen as a reddish-brown layer. 

Regulations on vehicle emissions over the past few decades, and reductions in emissions from power plants due 

to stricter regulations and new technologies, have contributed to a decreasing trend. In 2010, the USEPA 

strengthened the form of the nitrogen dioxide ambient air quality standard, adding a one-hour standard. 

Statewide monitoring results show that annual average nitrogen dioxide levels have remained less than 40 

percent of the NAAQS and hourly averages are less than half the NAAQS. 

The MDEQ operates nitrogen dioxide monitors in Detroit and Lansing and near Houghton Lake. In addition, the 

MDEQ has operated nitrogen dioxide monitors at its NCORE sites in Grand Rapids and Allen Park since 

December 2007. As with carbon monoxide, the MDEQ also has been measuring nitrogen dioxide at its near 

road sites along I-96 in Detroit since 2011 and near I-275 in Livonia since 2015. 
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OZONE 

Ground-level ozone is created through photochemical reactions involving nitrogen oxides and volatile organic 

compounds (VOCs) in the presence of sunlight. These reactions usually occur during the hot summer months, when 

ultraviolet radiation from the sun initiates the sequence of photochemical reactions. Ozone, a key component of 

urban smog, is capable of being transported hundreds of miles under favorable meteorological conditions. 

Ozone levels are often higher in downwind rural areas than in urban areas. This is the reason shoreline monitors 

in western Michigan often measure high ozone levels, due to transport from upwind areas such as Gary, 

Chicago, and Milwaukee. 

Major sources of nitrogen oxides and VOCs include engine exhaust, gasoline vapors, chemical solvents, 

industrial facilities, power plants, and biogenic emissions from natural sources. 

Elevated, long-term ozone exposure irritates the respiratory system, reducing lung function and aggravating 

asthma, emphysema, and bronchitis-like chronic conditions. Ozone also impacts vegetation and the surrounding 

ecosystem, resulting in reduced crop yields and diminished resistance to diseases.  

Within Michigan, 21.5 percent of the ozone producing VOCs is emitted by on-road and non-road vehicles. The 

remaining 78.5 percent is emitted from the combustion of fuels; chemical and petroleum product manufacturing, 

storage and distribution loss; solvent utilization in coatings and adhesives; and waste disposal and recycling. 

The MDEQ and its partners measure ozone at 27 different locations throughout Michigan. In 2015, the USEPA 

reduced the NAAQS level to 0.070 ppm.  Three counties on the west side of Michigan and a seven-county 

region in southeast Michigan is expected to be designated non-attainment by the USEPA in 2018. 

PARTICULATE MATTER 

Particulate matter is a broad classification of material that consists of solid particles, fine liquid droplets, or 

condensed liquids adsorbed onto solid particles. Large particles with diameters of less than 50 micrometers 

(μm) are classified as total suspended particulates (TSP). PM10 are particles less than 10 μm in diameter 

(about one seventh the diameter of a human hair) and PM2.5 are much smaller “fine particles” equal to or less 

than 2.5 μm in diameter. 

Particulate matter can be emitted directly (primary) or may form in the atmosphere (secondary). Most 

manmade particulate emissions are classified as TSP. PM10 consists of primary particles that can originate from 

power plants, various manufacturing processes, wood stoves and fireplaces, agriculture and forestry practices, 

fugitive dust sources (road dust and windblown soil), and forest fires. PM2.5 can come directly from primary 

particle emissions or through secondary reactions that include VOCs, sulfur dioxide and nitrogen oxides 

emissions originating from power plants, motor vehicles, industrial facilities, and other types of combustion 

sources. 

Human exposure to particulate matter can affect breathing and aggravate existing respiratory and 

cardiovascular disease. More serious effects may occur depending on the length of exposure, the concentration, 

and the chemical nature of the particulate matter. Asthmatics and individuals with chronic lung and/or 

cardiovascular disease, people with influenza, the elderly, and children are most susceptible. Particle size is the 

major factor that determines which particles will enter the lungs and how deeply the particles will penetrate. It 

is the major cause of reduced visibility in many parts of the United States. PM2.5 is considered a primary 

visibility-reducing component of urban and regional haze. 
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Airborne particles impact vegetation ecosystems and damage paints, building materials, and surfaces. 

Deposition of acid aerosols and salts increases corrosion of metals and impacts plant tissue.  

The USEPA has set particulate air quality standards for PM10 (24-hour average) and PM2.5 (24-hour and 

annual averages). Currently, Michigan is attaining the PM10 standard and the 24-hour and annual PM2.5 

standards statewide. The MDEQ currently runs 26 filter-based and 15 continuous PM2.5 monitors across the 

state. Two additional continuous PM2.5 monitors operated at the near-road monitors along I-96 for a two-year 

special study in 2016-2017.   

SULFUR DIOXIDE 

Nationwide, the largest source of sulfur dioxide is coal-burning power plants. State regulations now require 

that most of the coal burned in Michigan contain only low amounts of sulfur. Sulfur dioxide also is emitted from 

smelters, petroleum refineries, pulp and paper mills, transportation sources, and steel mills. Other sources 

include residential, commercial, and industrial space-heating. Sulfur dioxide and particulate matter often are 

emitted together.  

Human exposure to sulfur dioxide aggravates existing respiratory and cardiovascular diseases. Asthmatics and 

individuals with chronic lung and/or cardiovascular disease, children, and the elderly are most susceptible. 

Sulfur dioxide and nitrogen oxide together are the major precursors to acid rain and PM2.5, which can 

potentially acidify lakes, streams, and soils and corrode building surfaces. Levels of sulfur dioxide have fallen 

dramatically. This is due to more rigorous state and federal emission limits on power plants.  

The MDEQ operates eight sulfur dioxide monitors in Michigan. When a new one-hour sulfur dioxide NAAQS 

was implemented in 2010, the Detroit-Fort Street monitor fell out of attainment, failing to meet the new 

standard. In a second round of non-attainment designations based on source emissions and modeling, a portion 

of St. Clair County was designated non-attainment in 2016. Both areas are currently considered non-attainment 

due to modeling. 

Air Quality Index 

The USEPA developed the Air Quality Index (AQI) in 1998 to provide a simple and uniform way to report 

daily air quality. The AQI provides advice to the public about the health effects associated with various levels 

of air pollution, including recommended precautionary steps if conditions warrant.  

Over the last several years, AQI values have been mostly good and moderate air quality levels. However, 

some metropolitan areas in Michigan have experienced days that were categorized as unhealthy for the 

general population or unhealthy for sensitive groups. While based on actual measurements of raw, unreviewed 

data, caution should be exercised with the use of the AQI, since the health-classification labels are quite 

general and are, therefore, subject to interpretation. Additional information on the AQI, including the daily AQI 

values for Michigan monitoring sites, is available at MDEQ’s MIair website, www.deqmiair.org. MIair also 

displays air quality forecasts, continuous air monitoring data, and animated ozone and PM2.5 maps. Trends in 

AQI can be seen on the USEPA’s interactive report, “A look back: Combined Ozone and PM2.5 in 2016” by 

clicking on the circle for Detroit, Michigan. 

Ambient Levels of  Air Toxics Contaminants  

There are many more air contaminants than just the six criteria pollutants. The additional air pollutants are 

referred to as air toxics. While there are no NAAQS for air toxics, many do have health reference levels. The 

available air toxics monitoring data are less extensive than the criteria pollutants data.  

http://www.deqmiair.org/
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The MDEQ’s air toxics monitoring program was established in January 1990. Since the program’s inception, 

approximately 50 organic compounds and 13 trace metals have been monitored at various urban locations in 

the state. Detailed information on which air toxics are currently being monitored is available in the 2016 

Annual Air Quality Report.  

The USEPA has developed a nationwide air toxics monitoring network. This network is measuring ambient 

concentrations of air toxics at monitoring sites throughout the United States that can be used in the estimation of 

human and environmental exposures to air toxics. Dearborn, Michigan, is one of those sites.  

In December 2010, the MDEQ completed a study called the “Detroit Air Toxics Initiative (DATI-2) Risk 

Assessment Update.” This study provided a risk characterization for air toxics based on air concentrations 

monitored in the Detroit area. This study evaluated monitoring data from February 2006 to February 2007, 

including VOCs, carbonyls, and metals monitored at six sites in the Detroit area. Air concentrations during DATI-

2 were also compared to other published studies in the United States, indicating that similar levels occur in other 

large cities. The report provides estimates of health risks that may be associated with breathing the measured 

levels over time. 

The DATI-2 study found that air concentrations and associated cancer and non-cancer risk estimates had 

declined since the first DATI study, including compounds producing the greatest potential health risks. Three 

reasons are suggested for the decline in air toxics health risks: improved regulatory compliance by industries, 

decreased vehicle emissions, and reduced industrial emissions due to the economic downturn. Two cancer-

causing compounds, formaldehyde and benzene, continued to show elevated health concerns even though 

concentrations had decreased since the first DATI study (DATI-1).  

The DATI-2 Risk Assessment Report provides useful information. However, it should be noted that the risk 

estimates in this type of study represent a “snapshot” in time and do not reflect individual risks from past or 

future exposures to air toxics. Furthermore, there are uncertainties in the estimation of exposure levels, and 

there is limited information available on potential health effects of air toxics alone and in combination with 

other air pollutants. Nevertheless, this study helps identify the air toxics of greatest concern in the Detroit area 

and is useful for characterizing the air quality for the public and regulatory agencies. 

Deposition of  Persistent and Bioaccumulative Air Toxics  

Some air toxics can persist and build up over time in the environment. For these substances, air deposition to the 

ground and water is a concern because of potential ecological impacts and human exposure. Examples of 

persistent, bioaccumulative and toxic (PBT) pollutants include PCBs and mercury. PCBs, synthetic chlorinated 

organic chemicals used historically, were banned in 1979 due to their toxic properties. Exposure to PCBs has 

been shown to cause cancer in animals and can impact the nervous, immune, reproductive, and endocrine 

systems.  

Because of its unique properties, mercury has been used in thousands of applications over the years, including 

batteries and fluorescent lights. Many uses have been banned in Michigan, including fever thermometers and 

thermostats, but several uses continue. Although health impacts of industrial exposure to high levels of elemental 

mercury have been documented, the primary environmental concern at lower ambient concentrations is with 

methylmercury, the most bioavailable and bioaccumulative form of mercury. Mercury is converted to 

methylmercury by a process known as methylation, which can occur in the water column or sediment by 

bacteria. Species at the high end of the food chain, such as predatory fish, can have concentrations in their 

tissue up to one million times the surrounding water due to bioaccumulation. Methylmercury is a potent 

neurotoxicant that can adversely impact humans and wildlife if exposed at elevated levels.  

https://www.michigan.gov/documents/deq/deq-aqd-amu-2016_Annual_Air_Quality_Report_579259_7.pdf
https://www.michigan.gov/documents/deq/deq-aqd-amu-2016_Annual_Air_Quality_Report_579259_7.pdf
https://www3.epa.gov/ttn/amtic/natts.html
http://www.michigan.gov/documents/deq/deq-aqd-dati-riskassessmentupdate_340942_7.pdf
http://www.michigan.gov/documents/deq/deq-aqd-dati-riskassessmentupdate_340942_7.pdf
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The MDEQ, the USEPA, and a contractor developed a statewide PCB and mercury total maximum daily load 

(TMDL) for the state of Michigan that addresses atmospheric deposition of these pollutants to inland waters of 

the state. Section 303(d) of the federal Clean Water Act and USEPA’s Water Quality Planning and 

Management Regulations (Title 40 of the CFR Part 130) requires states to develop TMDLs for all water bodies 

not meeting the WQS. The TMDL process establishes a maximum amount of a pollutant to the waters of 

Michigan that can occur without exceeding the WQS. 

PCB Statewide TMDL 

Thousands of miles of rivers, streams, lakes, and fish have elevated levels of PCBs as a result of decades of 

loadings of this pollutant via atmospheric deposition. The TMDL identified all of the water bodies that have 

elevated PCBs in the water and/or fish.  A target fish species was selected, and a goal was set for reductions 

in atmospheric deposition. Lake trout was selected as the target fish species for several reasons, including the 

fact that they are found with PCB contamination, they are a native fish species, and people catch and consume 

these fish. 

Based on an analysis of current atmospheric levels, a 94 percent reduction from 2010 levels is needed to meet 

the fish target concentration. Most PCBs emitted to the air are from legacy sites (as opposed to new production) 

or from landfills, scrap yards, and old electrical equipment like capacitors and transformers. 

Because PCBs have been banned, PCBs in the air and in fish tissue have continued to decline over the last 

several decades. Based on current levels, and if the decreasing temporal trend continues, it will take the state 

approximately 50 years to reach the TMDL atmospheric deposition PCB goal. Certain remediation actions may 

accelerate this rate of decline by actively removing historical sources of PCBs that have been previously 

volatilizing and contributing to elevated atmospheric PCB concentrations. Such activities include cleaning up 

contaminated sediment and prohibiting PCB disposal at landfills. The statewide PCB TMDL was submitted to the 

USEPA in 2013 and was approved by the USEPA in September 2017. 

Mercury Statewide TMDL  

A statewide mercury TMDL was also developed for the inland waters of Michigan primarily impacted by 

atmospheric deposition of mercury. Similar to PCBs, mercury finds its way to lakes predominantly by 

atmospheric deposition. The widespread loading of mercury into the Great Lakes region caused mercury-

related fish consumption advisories in all of the eight Great Lakes states. Hundreds of water bodies in Michigan 

have elevated levels of mercury in the water column and fish. 

A target fish concentration was set for mercury, and the target species selected was northern pike. Northern 

pike were selected because this species represents a top-predator species, has the highest mercury 

concentrations of fish species evaluated, and is widely distributed throughout the state.  Based on the target fish 

tissue mercury concentration, the TMDL established a goal for reducing atmospheric mercury loadings relative 

to a baseline. Anthropogenic atmospheric sources of mercury in Michigan must be reduced by 82 percent from 

2001 levels to meet the goal set in the TMDL. Mercury fish-tissue concentrations and mercury air emissions will 

be monitored to track progress.   

Reductions in mercury atmospheric deposition and fish levels are not yet showing similar reductions to PCBs. 

While many uses and releases of mercury have stopped, thousands of pounds of mercury continue to be 

emitted from Michigan sources, and most of the mercury deposited within the state comes from outside 

Michigan’s state boundaries. Michigan will continue to work on voluntary and regulatory efforts within the state, 

regionally, as well as nationally. The statewide mercury TMDL will be submitted to the USEPA in 2018. The 

mercury TMDL is considered draft until the USEPA approves the document. 
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Inland Lake Water Quality  

The federal Clean Water Act requires states to assess lake water quality and to categorize lakes according to 

their trophic status, an indicator of biological productivity.  Lake trophic status is commonly inferred as the level 

of growth of algae and higher plants, or primary productivity, as measured by phosphorus content, algae 

abundance based on chlorophyll content and depth of light penetration in the lake. Low-productive lakes are 

generally deep and clear with little aquatic plant growth. These lakes are generally very desirable for boating 

and swimming and may support coldwater fish, such as trout and whitefish. By contrast, highly productive lakes 

are generally shallow, turbid, and support abundant aquatic plant growth. These lakes commonly support 

warmwater fish, such as bass and pike. Historically, over 700 public lakes in Michigan have been assessed and 

classified. The majority (67 percent) were categorized as moderately productive or low-productive lakes. Only 

five percent of the lakes evaluated were categorized as excessively productive lakes. 

Currently, the Cooperative Lakes Monitoring Program, a Michigan Clean Water Corps (MiCorps) Program 

(https://micorps.net/), engages citizen volunteers in long-term water quality monitoring. The MiCorps Program 

enlists volunteers from public and limited-access lakes across the state to monitor lake primary productivity 

indicators, including water clarity, total phosphorus, and chlorophyll a, from which the lakes can be categorized 

in terms of trophic status. In 2017, volunteers monitored primary lake productivity indicators on 261 lakes.  

The Cooperative Lakes Monitoring Program (CLMP) is a cost-effective volunteer program for increasing 

baseline water quality data and lake productivity classifications for select Michigan inland lakes. The long-term 

monitoring program can provide information to evaluate water quality variability and trends in these lakes; 

however, because results from the volunteer program only provide information on lakes where volunteers 

choose to participate in the program, the CLMP trophic-status breakdown is not expected to characterize 

statewide inland lake trophic status. 

 The CLMP is also engaging volunteers in the Exotic Plant Watch Program, monitoring for invasive aquatic plant 

species not native to Michigan. These plants can be extremely disruptive to lake ecosystems and recreational 

activities. Volunteer monitoring for invasives facilitates preventive management, early detection, and rapid 

response, providing the best chance of stopping invasive species before they become established. For 

populations that have become established, monitoring helps guide continuing maintenance control efforts to 

keep plant populations at low, manageable levels.  In 2017, 36 lakes were enrolled in the Exotic Plant Watch 

Program. 

The MDEQ, in partnership with the USGS, reestablished a Lake Water Quality Assessment Monitoring Program 

for public-access lakes in Michigan. Baseline data for conventional water quality parameters such as plant 

nutrients (i.e., total phosphorus and nitrogen), chlorophyll a, dissolved oxygen, temperature, water clarity, and 

dissolved ions (i.e., chloride, sulfate, sodium, potassium, and calcium) were collected, and the trophic status 

classification updated for 732 public access lakes through 2010. Of the 732 lakes sampled, 18 percent were 

characterized as low productive (oligotrophic) lakes, 54 percent as moderately productive (mesotrophic) lakes, 

24 percent as highly productive (eutrophic) lakes, and 4 percent as excessively productive (hypereutrophic) 

lakes.  This project was completed in 2010. 

The Clean Michigan Initiative (CMI) funds also continue to support work by the USGS using remote sensing 

satellite imagery for lake water quality assessments that enable the MDEQ to cost-effectively estimate 

productivity in inland lakes statewide. Statistical models for predicting lake water clarity have been developed 

and tested with data collected from the CLMP and Lake Water Quality Assessment Monitoring Program. 

Trophic state index estimates were made annually from 1999 to 2013 for approximately 3,000 lakes (greater 

than 20 acres).  A final report, raw data, and an online interactive map viewer that allows users to access the 

https://micorps.net/
https://mi.water.usgs.gov/splan1/sp00301/cmiinland.php
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predicted water clarity of inland lakes throughout Michigan during the different time frames are available at 

https://mi.water.usgs.gov/projects/RemoteSensing/index.html.  

In 2007, 2012, and 2017 Michigan participated in the USEPA supported National Lakes Assessment Survey.  

Each year the MDEQ coordinated Michigan’s involvement in the survey, in which approximately 50 Michigan 

inland lakes were monitored. The survey was designed to help the USEPA provide regional and national 

estimates of the condition of lakes, as well as statewide assessments for those states who participated in the 

survey. Additional information on the National Lakes Assessment is available on MDEQ’s Inland Lakes 

Monitoring website. 

Beginning in 2015, the MDEQ began adding monitoring elements to the MDNR's Fisheries Division Status and 

Trends Program lakes.  The MDEQ added spring water chemistry sampling, a second month of summer lake 

water chemistry, and macrophyte community and shoreline assessments.  As results become available, more 

information will be available on MDEQ’s Inland Lakes Monitoring website.  

Also beginning in 2015, the MDEQ developed the capacity to monitor for harmful algal toxins.  Algal toxin 

monitoring has been integrated into other lake assessments, and the MDEQ conducts focused algal toxin 

monitoring to understand more about the scope of the problem in Michigan lakes. Additional harmful algal 

bloom monitoring information is available on MDEQ’s Algae website at www.michigan.gov/waterquality.     

Surface Water Chemistry  

Consistent with a Water Chemistry Trend Monitoring Plan developed by the MDEQ and the USGS, water 

samples have been collected from major Michigan rivers since 2000. Water samples also are collected from 

Saginaw Bay, Grand Traverse Bay, and the Great Lakes connecting channels. Samples are analyzed for 

nutrients, heavy metals, and other selected parameters. These data are used to measure spatial and temporal 

trends in inland rivers, connecting channels, and bays.  

Inland Lakes Sediment  

A joint initiative between the MDEQ and Michigan State University to assess chemical trends in inland lake 

sediments was initiated in 1999. The objectives of the project are to: (1) use sediment records in selected inland 

lakes across the state of Michigan to understand current exposure to toxic chemicals; and, (2) identify historical 

trends that can be used to anticipate future changes in exposure, including new threats.  

Since 1999, vertical sediment core samples have been collected from 47 lakes; 11 of these lakes have been 

sampled twice.  Sediment slices are analyzed for mercury, other selected metals (e.g., lead, arsenic, cadmium, 

copper, and nickel), and selected persistent organic pollutants (POPs – e.g., PCBs, PAHs, and pesticides). 210Pb 

(a naturally occurring unstable isotope) and 137Cs (peak activities from the Chernobyl incident) are used to 

establish sediment rates and consequently the ages of each of the sediment slices.  

In addition to the lake sediment assessment program, the MDEQ also participates in the removal of 

contaminated sediments from lakes and streams. Approximately 65,000 cubic yards of contaminated sediment 

was removed in 2016 from the River Raisin Great Lakes Area of Concern (AOC) as part of a Great Lakes 

Legacy Act project and a removal conducted by the Port of Monroe.  In 2016, approximately 79,000 cubic 

yards of contaminated sediment were removed from the Flint River as part of a removal project conducted by 

Consumers Energy with MDEQ oversight.  

  

https://mi.water.usgs.gov/projects/RemoteSensing/index.html
https://www.epa.gov/national-aquatic-resource-surveys/nla
http://www.michigan.gov/deq/0,4561,7-135-3313_3681_3686_3731---,00.html
http://www.michigan.gov/deq/0,4561,7-135-3313_3681_3686_3731---,00.html
http://www.michigan.gov/deq/0,4561,7-135-3313_3681_3686_3731---,00.html
http://www.michigan.gov/deq/0,4561,7-135-3313_3681_3686_3728-383630--,00.html
http://www.michigan.gov/waterquality
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Between 2015-2017, the MDEQ supported the USEPA as the lead agency overseeing ongoing remedial 

actions for portions of the Tittabawassee River Site Assessment Area (TRSAA) between Midland, Michigan, and 

the confluence of the Tittabawassee and Saginaw Rivers primarily to address dioxins and furans released from 

The Dow Chemical Company (Dow) plant located in Midland, Michigan.   

The MDEQ and USEPA have directed the removal of approximately 35,000 cubic yards of contaminated river 

sediments, riverbank materials, and floodplain deposits along 15 river miles within the TRSAA during this time. 

Other types of remedial actions completed in the Tittabawassee River system between 2015-2017 include the 

removal of dense nonaqueous phase liquids (DNAPL), the installation of engineered caps at over 25,000 

square feet of numerous in-channel sediment management areas, and stabilization of over 1.5 miles of 

riverbank management areas with ongoing postflood remediation activities and monitoring.   

Stream Flow  

Natural flow regimes play a significant role in maintaining stream channel configuration, wetland and riparian 

vegetation, and stream-dependent biological communities. Stream flow is an indicator of the amount and type 

of habitat available for fish and other aquatic organisms. It also is an indirect measure of water quality in 

streams, lakes, and reservoirs occurring in stream systems. 

Changes in flow patterns reflect changes in runoff from land, groundwater level, water extraction, discharge 

from upstream reservoirs (if present), and climatic variability. Several common stream flow measures are used 

to monitor and assess status of flow patterns. These include measures of high (10 percent exceedance 

frequency), median (50 percent exceedance frequency), and low (90 percent exceedance frequency) flows. 

High and low flow measures can be standardized by the median flow to facilitate comparisons among different 

rivers. An additional measure of runoff (mean annual discharge/mean annual precipitation) also is evaluated. 

The status of flow is determined by comparing recent flow patterns to a benchmark. This benchmark can be 

based on presettlement flows or from the earliest period of record. Models have been developed that predict 

stream flow as a function of geology, stream size, and current land-cover characteristics. These models can be 

used to estimate baseline flow patterns by substituting current land-cover data with presettlement land cover 

data. The primary source of flow data comes from USGS gauging stations. At present, the USGS maintains 

approximately 186 stations statewide. 

Great Lakes Water Level Trends 

The Great Lakes Basin lies within eight U.S. states and two Canadian provinces. It comprises lakes, connecting 

channels, tributaries, and groundwater that drain through the international section of the St. Lawrence River. The 

combined influence of precipitation (the primary source of natural water supply to the Great Lakes), upstream 

inflow, groundwater, surface-water runoff, evaporation, diversions into and out of the system, consumptive 

water uses, dredging, and water-level regulation determines lake levels. 

The hydraulic characteristics of the Great Lakes are the result of both natural fluctuation and, to a lesser extent, 

human intervention. Despite this, human activities such as water-control structures, dredging and diversions still 

can have an impact on lake levels. Climatic conditions are the most significant factor influencing the lake levels 

of the Great Lakes. 

Climatic conditions control precipitation, groundwater recharge, runoff, ice cover, and the rate of evaporation. 

Historical water-level data for the Great Lakes provide a picture of a dynamic system with seasonal and 

yearly water-level fluctuations.  Since setting this record low, water levels across the Great Lakes have 

continued a steady recovery. All of the Great Lakes have experienced above average water levels with Lake 
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Ontario exceeding its record high level in late spring of 2017. According to the USACE December 2017 Great 

Lakes Water Level Summary, water levels across the Great Lakes have increased 9 to 12 inches above the 

previous year’s levels for all but Lake Superior, which was seven inches above the previous year. Lake Superior 

is four inches below its record December high level, while other lakes are 17 to 19 inches below.  

In 2012, the International Joint Commission (IJC) completed a five-year International Upper Great Lakes Study 

to evaluate options to improve the existing St. Mary’s River regulation plans and to investigate potential 

hydraulic changes in the St. Clair River that may be impacting water levels in the upper Great Lakes. For more 

info on Great Lakes water levels, visit the USACE’s website, www.lre.usace.army.mil/Missions/Great-Lakes-

Information/. 

Great Lakes Ice Cover Trends 

For over 40 years, federal agencies have 

been studying, monitoring, and predicting 

ice coverage on the Great Lakes, as it has 

an influence on ecosystems and regional 

economies that depend on the lakes. The 

amount and duration of ice cover in the 

Great Lakes varies from year to year, as do 

the types of positive and negative impacts 

that can occur in any given year. 

The 2014-2015 winter saw a continuation 

of the severe conditions from the previous 

year. Ice onset began in mid-November 

2014, the earliest onset in the National 

Oceanic and Atmospheric Administration 

(NOAA) database. Maximum ice cover for 

the Great Lakes basin was 89 percent in 

2015, fifth highest in 45 years of records. 

Both 2016 and 2017 had ice cover 

maximums well below average (34 percent 

and 19 percent, respectively). 

The freezing and thawing of lakes is an important characteristic of aquatic ecosystems in northern latitudes. For 

example, in the bays and other shallow waters where lake whitefish spawn, ice cover protects their eggs from 

harsh wind and wave action as well as predators. These near-shore areas also provide opportunities for winter 

recreational activity such as ice fishing. 

Great Lakes ice cover influences terrestrial systems as well as aquatic ecosystems. For example, fruit-growing 

areas along the west Michigan lakeshore benefit from cooler air temperatures lasting long into the spring, 

reducing the possibility of a killing frost on blossoms that may otherwise have bloomed earlier in the spring. 

More information on Great Lakes ice levels is available on NOAA’s Great Lakes Ice Cover website at 

www.glerl.noaa.gov/data/ice/.  

  

http://www.lre.usace.army.mil/Missions/Great-Lakes-Information/
http://www.lre.usace.army.mil/Missions/Great-Lakes-Information/
https://www.glerl.noaa.gov/data/ice/
http://www.glerl.noaa.gov/data/ice/
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PROGRAMMATIC MEASURES 

Air Quality 

Air Emissions Estimates 

The federal Clean Air Act requires states to prepare and maintain inventories of emissions from large 

stationary sources. Emissions from large “point” sources are calculated for particulates, sulfur dioxide, nitrogen 

oxides, carbon monoxide, VOCs, and lead. The MDEQ compiles information from over 1,600 facilities.  A 

summary of Michigan Stationary (Point) Source Emission Trends for six contaminants can be found on the 

MDEQ’s website at www.michigan.gov/deqair. All of these contaminants have decreased substantially over the 

past 20 years. 

Air pollutant emission sources are categorized as point sources, area sources, mobile on-road sources, and 

mobile non-road sources. Point sources are the primary contributors to sulfur dioxide and lead, while mobile 

sources are the primary contributors to nitrogen oxides, carbon monoxide, and VOCs. Emission sources by sector 

can be found in the 2016 Air Quality Report. 

Greenhouse Gas Emissions 

Greenhouse gases (GHGs) allow sunlight to enter the atmosphere and then prevent heat from leaving. These 

gases are both naturally occurring and emitted by human activities such as burning of fossil fuels, industrial 

processes, agriculture, and deforestation. Recent historically high anthropogenic emissions of GHG have clearly 

influenced the climate system and have had widespread impacts on human and natural systems. 

In October 2009, the USEPA promulgated the Greenhouse Gases Reporting Program (GHGRP), requiring the 

reporting of greenhouse gas emissions from all sectors of the United States economy, starting with emissions in 

2010. The GHGRP established reporting thresholds that account for 85-90 percent of the nationwide GHG 

emissions and was further refined for reporting of emissions starting in 2011. A breakdown of Michigan’s 2016 

GHG emissions by sector can be found on the USEPA’s FLIGHT database. These data only include the facilities 

in Michigan required to report GHG emissions under the GHGRP and does not include the transportation sector 

or area sources. 

GHG emissions from power plants have decreased since 2011 (view GHG emissions trends at 

https://ghgdata.epa.gov/ghgp/main.do) but are still the largest sector contributing to Michigan’s GHG 

emissions.   

In October 2015, the USEPA promulgated the Clean Power Plan, which would require states to limit emissions of 

carbon dioxide from existing power plants. The plan would have required the state to reduce emissions by 

around 30 percent by 2030, based on 2005 baseline levels. The rule was challenged in the courts and in 

February 2016, implementation of the rule was stayed by the United States Supreme Court. Following a 

change of administration, the USEPA is now working to repeal and replace the Clean Power Plan. 

Although the status of federal GHG regulation is uncertain, there are forces that continue to drive the reduction 

in GHG emissions from Michigan power plants. Old coal-burning generators are retiring due to lower natural 

gas prices, aging units and the expense of retrofitting to achieve compliance with other environmental 

regulations. The current trend in electric generation indicates that old coal plants will continue to shut down, 

while lower emitting sources, such as natural gas plants and renewable generation, will continue to grow.  

  

http://www.michigan.gov/documents/deq/deq-aqd-erau-statewide-emissions-trends_516557_7.pdf
http://www.michigan.gov/deqair
http://www.michigan.gov/documents/deq/deq-aqd-amu-2016_Annual_Air_Quality_Report_579259_7.pdf
https://ghgdata.epa.gov/ghgp/main.do
https://ghgdata.epa.gov/ghgp/main.do
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Air Radiation Monitoring 

The MDEQ is responsible for monitoring the potential for environmental impact from the operation of nuclear 

power plants in Michigan. Baseline radiological data for the four nuclear power plant sites that operated in 

Michigan (Enrico Fermi, Big Rock Point, Palisades, and D.C. Cook) were established a minimum of one to three 

years prior to plant operation, which dates back to 1958 for the Enrico Fermi Nuclear Plant site. To date, off-

site environmental impacts attributable to the operation of nuclear power plants in Michigan have not been 

detected. The data monitored by the MDEQ includes radioactivity in air particulates, radioactivity in milk and, 

as discussed later in this report, radioactivity in surface waters. Annual reports on the overall quality of the 

radiological environment are available by contacting the MDEQ. 

Since the inception of the program in the early 1960s, a general trend of decreasing levels of radioactive 

fallout from atmospheric testing of nuclear weapons has been observed, with the radioactivity associated with 

air particulates. A brief exception to this downward trend was observed in 1986 as a result of radioactive 

fallout from the Chernobyl Nuclear Power Plant accident in the former Soviet Union. Since 1986, the 

radioactivity levels associated with air particulates have returned to natural radiation background levels of 

0.01 to 0.03 picocuries per cubic meter. A level of concern would be a three-month average exceeding one 

picocurie per cubic meter or several consecutive quarters exceeding 0.1 picocurie per cubic meter. A total of 

four sites are monitored throughout the state. Exhibits 1 and 2 present measurements for the Lansing 

Background Reference and the Enrico Fermi Nuclear Power Plant sites, respectively, and may be considered 

representative for the other two monitoring locations. Data through 2016 from the monitoring locations 

demonstrate that radioactivity levels have continued to remain at natural background levels.  

Exhibit 1. Quarterly Average Air Particulate Activity 1960-2016 | Lansing Background Reference 

Site 
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Exhibit 2. Quarterly Average Air Particulate Activity 1960-2016 | Enrico Fermi Nuclear Power 

Plant Site 

 
The MDEQ also monitors the level of radioactivity found in milk in order to assess the potential impact of 

radioactivity on the environment and human food chain. The radioactivity is characterized by determining the 

level of cesium-137, a radionuclide resulting from nuclear fission. It is highly suitable for this measurement since 

its chemical behavior is similar to that of potassium.  

Exhibits 3 and 4 present radioactivity measurements taken from the Monroe and Lansing Milk Stations, 

respectively, which are representative of other milk-monitoring locations in the state. Over the past 35 years, 

cesium-137 annual averages have remained below minimum detectable activity levels. Prior to 1980, but 

especially during the early 1960s, radioactivity levels in milk were significantly higher due to atmospheric 

nuclear testing. A level of concern would be an annual average exceeding 20 picocuries per liter. 

Exhibit 3. Annual Average Cesium-137 Radioactivity in Milk 1963-2016 (Monroe Milk Station) 
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Exhibit 4. Annual Average Cesium-137 Radioactivity in Milk 1963-2016 | Lansing Milk Station 

 

 

 

Water Quality 

Combined, Sanitary, and Storm Water Sewer Systems 

Over the years, the MDEQ has worked closely with municipalities to eliminate untreated sewage discharges 

from combined, sanitary, and storm water sewer systems. As a result, all cities have either corrected their 

combined sewer overflow problems (by replacement of the combined sewer system with separate storm and 

sanitary sewers or by providing retention and treatment of the overflow) or have an approved program in 

place that will lead to adequate control. Additionally, the MDEQ has worked with regulated municipalities and 

industrial facilities to minimize the discharge of pollutants to surface water from storm water discharges. Both of 

these efforts have resulted in a continued reduction of pollutants to surface waters of the state.   

Sanitary sewer overflows generally are discharges of untreated sewage from municipal separate sanitary 

sewer systems, but they can occur from nonmunicipal systems as well. These systems are designed to carry 

domestic sewage, but not storm water. When a sanitary sewer overflow occurs, untreated sewage is released 

into city streets and low areas – including, in some cases, parks and other areas of public contact and surface 

waters, such as drainageways, streams, and lakes – rather than being transported to a treatment facility. 

Sanitary sewer overflows are illegal and can constitute a serious environmental and public health threat.   

Additional health threats occur when sewage from a public sewer system backs up into structures, such as 

residential basements, as a result of excess wet weather flow in the sewer system. Other sewer system 

deficiencies, such as mechanical or electrical failures at pump stations or structural failure of sewers due to age 

or accidents, also can result in discharges threatening the environment and public health.   

In 1999 and early 2000, the MDEQ identified municipalities throughout the state that experienced discharges 

of sanitary sewage into waters of the state. In May 2000, the MDEQ announced a statewide strategy to 

identify and correct the discharge of untreated or inadequately treated sanitary sewage. The strategy 

emphasized the implementation of corrective action programs for those municipalities identified as a sanitary 

sewer overflow community, with the goals of eliminating illegal sanitary sewer overflows and preventing new 

ones from occurring. In December 2002, the MDEQ adopted a statewide sanitary sewer overflow policy 

statement for implementation to accomplish these goals.   
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The MDEQ is keeping the public informed of the identified overflows in their communities by posting on the 

Internet a listing of untreated or partially treated sewage discharges and the waters to which the discharge 

occurs as the reports are received. State statute requires the reporting of the discharge of untreated or 

partially treated sewage and the public posting.  

Dischargers also are required to promptly notify local county health departments, potentially impacted 

neighboring municipalities, and the local media of such incidents. The MDEQ is taking actions to establish 

immediate control measures, where necessary, and require corrective action programs to eliminate illegal sewer 

discharges. An annual report of the discharge of untreated or partially treated sewage, identifying the 

quantity of sewage discharge reported and the corrective programs being undertaken, is available on the 

MDEQ’s Sanitary and Combined Sewer Overflow web pages at www.michigan.gov/sewagedischarge. 

In 2003, the MDEQ began implementing federal regulations requiring municipalities in urban areas to detect 

and eliminate illicit connections and discharges and effectively prohibit non-storm water discharges into 

regulated separate storm sewers. Sources of illicit discharges in urban areas include wastewater pipes 

connected to separate storm sewers, the spilling/dumping of polluting materials, failing septic systems, vehicle 

wash water, and contaminated groundwater seepage.  Regulated municipalities are required to observe storm 

water outfalls during dry weather. If dry weather flow is observed and is suspected to be illicit, further testing 

of the discharge and a source investigation is performed followed by elimination of the illicit discharge.  

Regulated municipalities are also required to maintain catch basins and sweep highways, streets, parking lots, 

and other impervious infrastructure to effectively remove sediment prior to discharging to surface waters. 

Since 1994, storm water runoff from certain industries has been regulated when industrial activities are 

exposed to storm water. Facilities implement storm water controls to reduce the discharge of pollutants similar 

to regulated municipalities but on a site level. For example, regulated industrial facilities are required to 

eliminate illicit connections and discharges from the site as well as address sources of sediment. Regulated 

industrial facilities are also required to implement controls to prevent storm water from contacting or being 

contacted by significant pollutants at the facility. 

The MDEQ is continuing its 2013 initiative to promote programs aimed at pursuing and achieving sustainable 

wastewater infrastructure. Such programs are referred to as asset management programs. Generally, asset 

management programs include the practice of managing infrastructure capital assets to minimize the total cost 

of owning and operating them, while delivering a desired level of service. Many municipalities throughout 

Michigan have developed or are developing asset management programs. Such programs aid in both 

addressing existing wet weather discharges and preventing future occurrences. Additionally, municipalities have 

been implementing asset management programs for separate storm sewers. Storm water asset management 

includes inventorying and assessing storm water assets to optimize asset and operational performance and 

reduce the discharge of pollutants during wet weather.   

Bacterial Monitoring at Beaches and in Surface Water  

All of Michigan’s surface waters are designated and protected for total body contact recreation (swimming) 

from May 1 to October 31. In Michigan, a water body is considered suitable for total body contact recreation 

when the number of the indicator bacteria, E. coli, per 100 milliliters of water is less than or equal to 130, as a 

30-day geometric mean. At no time should waters protected for total body contact recreation contain more 

than 300 E. coli per 100 milliliters of water in any individual sample. The MDEQ works in partnership with 

county health departments and other local entities to ensure that Michigan’s surface waters are monitored for 

E. coli and protected for total body contact recreation. 

http://www.michigan.gov/deq/0,4561,7-135-3313_71618_3682_3715---,00.html
http://www.michigan.gov/deq/0,4561,7-135-3313_3682_3715---,00.html
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BEACHES 

The MDEQ awards federal funds to local health departments to support E. coli monitoring at public beaches 

located along the Great Lakes shorelines. The MDEQ also awards state funds from the CMI, Clean Water Fund 

(CWF) to local health departments to support E. coli monitoring at public beaches located on inland lakes. E. coli 

monitoring, notification, and location data for beaches are reported by local health departments to BeachGuard, 

the MDEQ’s beach monitoring website. Annually, 3 to 4 percent of the daily samples exceed daily standards at 

18 to 24 percent of the monitored beaches. The WRD will continue working with local communities to identify 

sources of contamination and implement corrective actions to restore water quality. As part of this effort, the WRD 

provided funds to support real-time beach monitoring methods (quantitative polymerase chain reaction [qPCR]) 

for local health departments. The MDEQ budget for 2018 includes $500,000 for the WRD’s effort to expand the 

use of real-time beach monitoring methods for more communities in Michigan. Go to the Michigan BeachGuard 

System website (https://www.egle.state.mi.us/beach/) for the latest beach closures and sampling results. 

RIVERS, LAKES, AND WETLANDS 

Public concern with bacteria in surface water has led the MDEQ to direct more resources to monitoring to detect 

water quality problems. Due to an increase in non-beach surface water monitoring for E. coli by the MDEQ and 

other agencies and more effective data management, the number of stream miles that are known to be 

impaired by E. coli has increased dramatically from around 2,000 miles in 2008 to 9,000 miles in 2016. The 

increase in the number of impaired miles is expected to continue due to increased monitoring rather than a 

decline in water quality. To address these problems in an effective and efficient manner, the MDEQ has 

developed a draft statewide E. coli TMDL. Public notice occurred in April 2017 following a series of 

informational webinars, meetings, and outreach. Additionally, to support the TMDL and boost government 

transparency, the MDEQ launched an interactive mapping system (Michigan E. coli Pollution and Solution 

Mapper) to assist stakeholders and the public in locating potential point and nonpoint sources of E. coli 

contamination and surface water monitoring data in their area.  The draft TMDL, webinars, and the interactive 

mapping system can be found at www.mi.gov/ecolitmdl. To locate nonbeach E. coli monitoring sites and view 

data summaries, visit the E. coli Pollution and Solution Mapper.   

Conservation Reserve Enhancement Program 

The MDEQ has been working closely with the MDARD to implement a federal/state/local conservation 

partnership program, referred to as the Conservation Reserve Enhancement Program (CREP), to reduce 

significant environmental effects related to agriculture. Michigan is implementing conservation practices under 

the CREP in four critical watersheds (Saginaw Bay, Macatawa, River Raisin, and Western Lake Erie Basin) that 

have intense agricultural land use. The objectives of the program are to improve and protect water quality and 

to promote and enhance wildlife habitat by providing incentives to Michigan citizens for implementing 

conservation practices for a period of 15 years. Eligible conservation practices include filter strips, riparian 

buffer strips, field windbreaks, and wetland restorations. The MDEQ has agreed to supply CMI-CWF monies 

and CMI-Nonpoint Source (NPS) Pollution Control funds for the establishment of a livestock exclusion program, 

cost share for the implementation of Natural Resources Conservation Service-approved conservation practices, 

technical assistance from conservation districts in the CREP watersheds, and permanent conservation easements. 

CREP conservation practices have been implemented on over 80,000 acres of cropland since the inception of 

the program.  Over $7.5 million in CMI funds were awarded and utilized to acquire permanent conservation 

easements on 5,473 acres for CREP practices. The funds resulted in 72 permanent conversation easements, 

covering 460 acres of filter strips, 3,062 acres of restored wetlands, and 1,951 acres of riparian buffers 

protected. 

http://www.deq.state.mi.us/beach/
https://www.egle.state.mi.us/beach/
https://www.egle.state.mi.us/beach/
https://www.egle.state.mi.us/beach/
http://www.mi.gov/ecolitmdl
http://mdeq.maps.arcgis.com/apps/MapSeries/index.html?appid=2a060da30e25451292220861632b2c99
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Surface Water Radiation Monitoring 

The MDEQ is responsible for monitoring the potential for environmental impact from the operation of nuclear 

power plants in Michigan. One of the factors monitored is the level of radiation associated with nearby surface 

water. Surface water radioactivity averages have remained in the natural background range of one to six 

picocuries per liter since the inception of the monitoring program in 1972. A level of concern would be an 

annual average exceeding 50 picocuries per liter. Exhibit 5 shows the annual radioactivity measurements for 

the monitoring stations near the Fermi Nuclear Power Plant. These results are representative of what has been 

measured at the other nuclear power plant locations in Michigan. Annual reports on the overall quality of the 

radiological environment may be obtained by contacting the MDEQ. 

Exhibit 5. Annual Average Surface Water Activity 1972-2016 |  Fermi 2 Reactor Site 

 

Drinking Water 

The MDEQ oversees nearly 11,000 community and noncommunity public water systems by emphasizing 

prevention, early detection, and correction of sanitary defects. Community water systems are those systems 

furnishing drinking water year-round to residential populations of 25 or more. Noncommunity water systems are 

public water systems serving 25 or more people, 60 days or more per year and include campgrounds, 

restaurants, schools, churches, child care centers, and businesses with their own water supply. 

In Michigan, there are approximately 1,400 community public water systems serving over 7.4 million residents, 

or approximately 74 percent of the state of Michigan’s population. The remaining residents rely upon 

household wells. Of the 1,400 community public water systems, almost 1,100 rely solely upon groundwater as 

their source. Although the majority of community systems rely upon groundwater, these systems only serve  

1.8 million residents, or about 20 percent of the state’s total population. The remaining 5.8 million people 

served by a community public water system receive their drinking water from the Great Lakes and connecting 

channels or from inland rivers and lakes. Approximately 60 community systems have one or more intakes in one 

of these surface waters, with the remaining systems purchasing water from one or more of these surface water 

systems. 

The Public Water Supply Supervision (PWSS) Program provides regulatory oversight for public water systems 

to assure that drinking water meets the standards established in the federal and Michigan Safe Drinking Water 

Acts (SDWA). This assurance is provided primarily through a technical assistance program of conducting 

frequent on-site visits and periodic sanitary surveys; performing plan review to assure proper design and 

operation; training and certifying operators and managers; establishing monitoring and reporting 

requirements; and implementing emergency response activities. In addition, the PWSS Program promotes 
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wellhead and source water protection activities to protect drinking water supplies from potential contamination; 

implements a capacity development program to assure public water systems have adequate technical, 

financial, and managerial capabilities; and more recently, ensures adequate security measures, including 

response plans, are in place.  

In addition to conducting routine visits, the MDEQ completes a comprehensive sanitary survey of each public 

water system every three years for community systems and every five years for noncommunity systems. These 

surveys assess the ability of the water supply system to produce, treat, and distribute adequate quantities of 

water meeting the drinking water standards. They are an in-depth analysis of the water system’s physical 

facilities, operational condition, capacity to reliably supply customer demands, maintenance programs, 

monitoring programs, staffing levels, compliance record, condition of the distribution system and storage tanks, 

security measures, and source water protection program. Upon completion, conclusions and recommendations 

are provided to the system, and mutually acceptable schedules to complete necessary improvements are 

developed and implemented. 

Community and some noncommunity public water systems are also required to have trained, certified operators 

in accordance with state law. The MDEQ recognizes that competent operators are critical to identifying 

potential problems and making corrections before public health problems develop. The MDEQ also establishes 

monitoring requirements for community drinking water systems based on vulnerability and source water 

assessments. 

Microbiological, chemical, and radiological contaminants can and do enter water supplies. These contaminants 

may be produced by human activity or occur naturally. For instance, chemicals can migrate from disposal sites 

or underground storage systems and contaminate sources of drinking water. Animal wastes, pesticides, and 

fertilizers may be carried to lakes and streams by rainfall runoff or snow melt. Nitrates from fertilizers also can 

be carried by runoff to streams and lakes or percolate through soil to contaminate groundwater. Arsenic and 

radon are examples of naturally occurring chemical contaminants that may be released into groundwater as it 

travels through rock and soil formations. 

The health effects of exposure to contaminants in drinking water vary depending on many factors, including the 

type of contaminant, its concentration in drinking water, and how much contaminated water is consumed over 

what period of time. As of 2018, more than 90 contaminants are regulated in drinking water under the federal 

and state SDWAs. Additional contaminants also are regulated by requiring certain treatment techniques to be 

applied if monitoring of the source water indicates potential for contamination. For example, if a surface water 

source is deemed vulnerable to Giardia or Cryptosporidium cysts that may originate from animal activity within 

a watershed, treatment methods such as disinfection and filtration become mandatory. These treatment 

techniques also remove a wide number of other microbiological parameters that could impact public health. 

The MDEQ maintains data on community and noncommunity water supplies that receive drinking water meeting 

all health-based standards. The data is derived from state reports of drinking water violations to the USEPA 

national data system. Since the first quarter of 2013, the percentage of the population served by community 

water systems meeting all health-based standards over the most recent five-year period ranged from a low of 

97.7 percent to as high as 99.3 percent. The MDEQ delegates inspection, monitoring, oversight, permitting, and 

enforcement of the more than 9,300 noncommunity water systems to the local health departments. For more 

information, review the latest Annual Report on Michigan Public Water System Violations. 

  

http://www.michigan.gov/deq/0,4561,7-135-3313_3675_3691-62960--,00.html
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SOURCE WATER PROTECTION 

In recent times, water quality concerns have shifted largely from a focus on waterborne illnesses to a focus on 

prevention and management of contamination of drinking water sources and impairment of recreational waters, 

coastal and beach pollution, and the cleanup of legacy contaminated sites. County and district health 

departments, as well as the state and federal governments, vigilantly focus on safe drinking water; these 

systems are well-established, and programs are practiced with diligence and effectiveness. However, there are 

still new challenges arising every day – new toxins are identified, new treatment technologies must be 

evaluated, new threats to drinking water sources are discovered, new regulatory standards need to be 

developed, and aging infrastructure needs to be replaced. 

The 1986 amendments to the federal SDWA recognized the benefit of protecting drinking water sources and 

directed states to develop Source Water Protection Programs (SWPPs). Since then, the MDEQ has made a 

concerted effort to promote SWPPs for public water systems. In Michigan, SWPPs are voluntary programs 

implemented on a local level through the coordination of activities by local, county, regional, and state 

agencies. 

The SWPPs are separated into programs for surface water sources, called Surface Water Intake Protection 

Programs (SWIPPs) and those for groundwater systems, called Wellhead Protection Programs (WHPPs). For 

drinking water systems that rely upon surface water sources, like the Great Lakes or inland rivers, the source 

water protection area is referred to as the Critical Assessment Zone (CAZ). The CAZ is established using the 

Great Lakes Protocol that factors in a number of criteria, such as the distance from shore and the depth of 

water above the intake. For a groundwater system, protection is provided by identifying the area that 

contributes groundwater to the public water supply wells, identifying sources of contamination within that area, 

and developing methods to manage the area and minimize the threat to the PWSS. The area that contributes 

groundwater to the well(s) is referred to as the wellhead protection area (WHPA), which is the capture zone 

established using pumping capacity, hydraulic characteristics of the aquifer, and a ten-year time of travel.  

Both SWIPP and WHPP consist of essentially the same fundamental elements. For publicly-owned water 

systems, an SWPP is expected to address the following concepts: 

• Defining roles and duties of government units and water supply agencies. 

• Designating a source water protection area for each water supply source based on the state’s defined 

source water area (CAZ for surface waters, WHPA for groundwater sources). 

• Identifying potential contaminant sources within each source water protection area. 

• Utilizing management approaches for protection of source water, including but not limited to education 

and regulatory approaches. 

• Creating contingency plans for public water supply sources, including the location of alternate drinking 

water sources. 

• Assuring proper siting on new water sources to minimize potential contamination. 

• Encouraging public participation. 

Once a source water protection area has been established, the water system may focus attention and prioritize 

protection/prevention activities on this area. The water system may apply various strategies to minimize 

adverse impacts on the drinking water source through zoning, permitting, inspections, and land-use planning in 

an attempt to prevent new sources of possible contamination from being located in this area. 
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To promote scientifically-based WHPPs, the MDEQ has contracted with Michigan State University and the USGS 

to develop and enhance the Michigan Groundwater Management Tool (MGMT). The MGMT allows for the 

creation of “provisional” groundwater delineations, calculated by using existing information already collected 

and stored in state databases. They are called provisional delineations to differentiate them from traditional 

delineations created through field-testing and observations. The MDEQ has been providing these provisional 

delineations to community water systems that have not initiated a WHPP and to certain noncommunity public 

water systems. Municipal systems are encouraged to use this information to initiate a formal, comprehensive 

WHPP. Nonmunicipal public water systems – such as manufactured housing communities, apartment complexes, 

schools, etc. – have been urged to use this information to focus on surveying their provisional wellhead capture, 

zone for potential contamination sources, to remove these sources if under their control, to educate adjacent 

property owners about the potential threat, and to inform local planning and zoning officials of the need to 

protect this area from possible future sources of contamination.  

Before the MGMT was capable of providing provisional delineations, less than one percent of Michigan’s total 

land area had been identified as being located in a WHPA or capture zone. With the expanding functionality 

of the MGMT, the MDEQ has been able to create WHPAs for hundreds of systems that had not initiated field 

studies to do so. 

While 2.5 percent of the state’s total land area may not seem significant, there are some counties in Michigan 

where there is a much larger proportion of land area that falls within a wellhead capture zone and for which 

protection activities should be a priority. 

While some environmental contamination sites are being actively cleaned up to residential criteria, many are 

performing limited closures by putting safeguards in place, such as engineering or institutional controls. Limited 

closures with contamination remaining, some inside of WHPAs, have the potential to impact public water 

systems. If limited closures are applied without consideration of WHPAs, there is an increased likelihood for 

contamination to impact public water supplies.  For more information, go to the MDEQ’s Wellhead Protection 

website at www.michigan.gov/whp.  

CONTAMINATION INVESTIGATION 

Each year, the MDEQ continues to provide safe drinking water to families or businesses with contaminated, 

private residential water wells when no viable, liable party is able to address the contamination. Since 1985, 

the department has spent over $100 million providing safe drinking water to Michigan residents whose well 

water is contaminated or threatened. MDEQ actions at such sites have included: 

• Supplying affected homes/businesses with bottled water; 

• Sampling, monitoring, or replacing impacted drinking water wells; 

• Providing hookups to municipal water when multiple private wells are tainted; and 

• Helping to build new basic community water supply systems when no feasible alternative is available. 

The above corrective action projects have ranged in cost from a few thousand dollars to as high as several 

millions of dollars, have taken anywhere from a few days to multiple years to fully address problems, and 

have assisted thousands of people since 1985. 

There are numerous sites of environmental contamination throughout the state where drinking water wells are 

contaminated, or threatened with contamination, from man-made chemicals. In many cases, the State of 

Michigan has funded replacement wells or connections to community water. In certain circumstances when there 

http://www.michigan.gov/deq/0,4561,7-135-3313_3675_3695---,00.html
http://www.michigan.gov/deq/0,4561,7-135-3313_3675_3695---,00.html
http://www.michigan.gov/deq/0,4561,7-135-3313_3675_3695---,00.html
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are no readily available options, the state has provided and continues to provide bottled water to impacted 

residences until long-term solutions can be found to resolve the matter. 

In other cases, the contaminants in drinking water are found at levels below current drinking water standards. It 

is important for the state to provide regular monitoring of the contaminated, vulnerable, and threatened wells 

to determine changes in water quality and continue to assess the need for water supply replacement. In fiscal 

year 2014, $330,000 was spent on the monitoring of private drinking water wells near 191 sites of 

contamination where imminent threats exist from groundwater contamination in which the well owner did not 

cause the problem. Within that funding allotment is a small fund to support drinking water sample collection to 

investigate potential drinking water contamination problems not yet associated with an established site. The 

MDEQ creates annual contracts with most Michigan local health departments where threatened drinking water 

wells are located within the 191 sites of known groundwater contamination. For more information, go to the 

MDEQ’s Drinking Water Contamination Investigation website at www.michigan.gov/drinkingwater. 

ONSITE WASTEWATER 

The MDEQ Onsite Wastewater Program assists county and district health departments in the regulatory 

oversight of residential and small commercial on-site wastewater treatment systems (also called septic systems). 

Improperly installed or operated on-site wastewater treatment systems or systems in a state of failure have 

been shown to be a source of groundwater and surface water contamination. While there are statewide design 

criteria for some small commercial systems and residential developments with parcel sizes less than an acre in 

size, a vast majority of the on-site wastewater treatment systems in Michigan are designed and permitted 

according to the county or district health department sanitary code. There are currently 44 different sanitary 

codes throughout Michigan. 

The MDEQ Onsite Wastewater Program performs an audit of each county and district health department in the 

application of their local sanitary code.  As part of this audit process, each health department is required to 

investigate, document, and evaluate the probable causes of system failures within their jurisdiction. This 

information is provided to the MDEQ for compilation into a statewide Failed Sewage System Evaluation 

Summary Report. 

The MDEQ also continues to work on efforts to help educate the public on the importance of properly installed 

and operated on-site wastewater treatment systems and how these systems can impact our state’s water 

resources. In 2017, the MDEQ worked with the Governor’s office on the proclamation of September 18-22 as 

SepticSmart Week. The USEPA created the SepticSmart Program to educate homeowners about the need for 

proper septic system use and routine maintenance. The MDEQ has also been engaged in efforts to introduce 

legislation related to a statewide sanitary code that would provide a more risk-based approach to on-site 

wastewater treatment system design, while emphasizing the need for continued maintenance of existing 

systems. This potential legislation would also contain other items to help move the on-site wastewater industry 

forward in a consistent manner. 

ARSENIC 

One contaminant that recently has presented a significant challenge for drinking water supplies in Michigan is 

arsenic. Arsenic is an element that occurs naturally and is widely distributed in the earth’s crust. It is usually 

found in the environment combined with other elements such as oxygen, chlorine, and sulfur. Arsenic combined 

with these elements is referred to as inorganic arsenic. Arsenic combined with carbon and hydrogen is referred 

to as organic arsenic. Organic arsenic is less of a health concern than inorganic arsenic. The most common form 

of human exposure to arsenic is from groundwater used for drinking or cooking. 

http://www.michigan.gov/deq/0,4561,7-135-3313_3675_3690---,00.html
http://www.michigan.gov/deq/0,4561,7-135-3313_3675---,00.html
http://www.michigan.gov/deq/0,4561,7-135-3313_71618_51002-374051--,00.html
http://www.michigan.gov/deq/0,4561,7-135-3313_71618_51002-374051--,00.html
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How arsenic affects humans is not fully understood. Common symptoms include thickening and discoloration of 

the skin, as well as stomach pain, nausea, vomiting, and diarrhea. It also may cause numbness in the hands and 

feet. Many of the symptoms of exposure to high levels of arsenic also are seen with other common illnesses, 

which makes it difficult for physicians to recognize. Some people may be affected by lower levels of arsenic, 

while others remain unaffected. Young children, the elderly, people with long-term illnesses, and unborn babies 

are at greater risk since they can be more sensitive to chemical exposures. Babies are not exposed to arsenic 

through breast milk at levels of concern even when their mothers have been exposed. 

In 2001, the USEPA promulgated a revised arsenic standard, reducing the maximum contaminant level (MCL) 

from 50 to 10 micrograms per liter. The effective date for this revised standard was five years later, in 

January of 2006. Michigan had a relatively high number of public systems impacted by this revised arsenic 

standard, ranking second among all states. Community water supplies that exceeded the lowered arsenic 

standard achieved compliance by replacing their source, consolidating with an adjacent system or constructing 

treatment facilities. Any supplies with new exceedances of the MCL must similarly address the issue and 

periodically provide public notice to their customers. 

NITRATE  

Another contaminant that continues to pose a problem for drinking water supplies is nitrate, a form of nitrogen 

combined with oxygen. It can be converted in the body to nitrite. The major adult intake of nitrate is from food 

rather than water, but sometimes excessive amounts of nitrate gets into drinking water. 

Nitrate can get into drinking water if a well is improperly constructed or located where it is subject to 

contamination sources. Shallow water wells in sandy, unconfined aquifers are more vulnerable to nitrate 

contamination than deeper wells protected by overlying clay strata. Nitrate also can get into surface water 

intakes in rivers and lakes that are subject to agricultural runoff and discharges of untreated sewage. Typical 

sources of nitrate contamination include: 

• Wastes from livestock operations; 

• Septic tank/drainfield effluent; 

• Crop and lawn fertilizers; 

• Municipal wastewater sludge application; and 

• Natural geologic nitrogen. 

Elevated nitrate in drinking water can cause a disease called methemoglobinemia, a blood disorder primarily 

affecting infants under six months of age. Methemoglobinemia reduces the ability of the red blood cells to 

carry oxygen. The acutely poisoned person will have a blue discoloration of the skin due to the reduction of 

oxygen in the blood. The condition can be fatal if not immediately attended to by a physician. 

The USEPA has established a drinking water MCL for nitrate (as nitrogen) at 10 milligrams per liter and nitrite 

at 1 milligram per liter. Michigan has adopted these standards. 

Private homeowners who find that they have excessive nitrate or nitrite levels should contact their local health 

department. Although nitrate can be removed from drinking water using a complex process, it is generally 

recommended that an alternate source of drinking water be developed, away from any contaminating sources, 

and that bottled water be used for preparing infant formula. Further consultation with the local health 

department may be needed to develop more permanent, longer term alternatives. 
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VOLATILE ORGANIC COMPOUNDS 

When found in drinking water, the source of volatile organic compounds (VOCs) is generally associated with an 

industrial solvent release, a fuel spill and leak, landfill leachate, chemical transportation spill, illegal waste 

disposal, agricultural applications, etc. VOCs do not occur naturally in groundwater. Twenty-one VOCs that 

pose a physical and/or biological risk to drinking water resources are currently monitored by the MDEQ.  

The MDEQ is working with the USGS and Michigan State University to link groundwater quality data currently 

held in various state databases with well construction and location databases to provide up-to-date mapping 

capabilities for a range of chemical parameters, including arsenic, nitrate, and other inorganic and organic 

compounds.  

PHARMACEUTICALS AND PERSONAL CARE PRODUCTS 

Pharmaceuticals and personal care products (PPCPs) comprise a diverse collection of thousands of chemical 

substances, including prescription and over-the-counter pharmaceutical drugs, veterinary drugs, fragrances, and 

cosmetics. In general, PPCPs are any product used by individuals for personal health or cosmetic reasons or 

used by agribusiness to enhance the growth or health of livestock. A number of PPCPs act as endocrine 

disrupting chemicals. Since the 1970s, low levels of PPCPs have been detected in our nation’s surface water 

and groundwater, which are the sources for our drinking water.  

The issue of PPCPs in the environment remains newsworthy. Ongoing studies have yet to determine whether the 

presence of low levels (i.e., parts per trillion range) of PPCPs in drinking water is a concern for human health, 

but, nationwide, evidence is mounting that aquatic life may be being impacted. Current research is focusing on: 

prioritization of substances for assessment; pathways of exposure; bioavailability and uptake; effects 

characterization; risk and relative risk; antibiotic resistance; and risk management.  

PPCPs enter our environment, and particularly our water systems, when drugs, fragrances, and cosmetics are 

either disposed of or excreted after use. One of the primary pathways for PPCPs to enter our drinking water 

supplies is through wastewater treatment plant discharges. Most wastewater and drinking water treatment 

systems are not currently equipped with technologies such as granulated activated carbon, powdered activated 

carbon, and ozone that effectively remove PPCPs, so it is expected that PPCPs will continue to be detected in 

the environment. Pharmaceutical “take-back” programs to encourage proper disposal of unwanted and 

expired medication continue to operate but it is unknown how effective these initiatives are at reducing the 

amount of PPCPs that ultimately end up in the environment.  

The USEPA and the USGS remain the best sources for up-to-date information on the issues surrounding PPCPs as 

environmental contaminants.  Helpful websites include the USEPA’s and USGS’s Contaminants of Emerging 

Concerns. 

CYANOBACTERIA AND MICROCYSTIN 

Blue-green algae, otherwise known as cyanobacteria, are microscopic organisms found naturally in surface 

water and typically grow in lakes, ponds, and slow-moving streams. In recent years, they have become a 

greater problem in some surface waters that serve as a source of drinking water for Michigan residents, such as 

Lake Erie. True algae and blue-green algae both utilize some form of chlorophyll to perform photosynthesis and 

produce oxygen. True algae are essentially plants, while blue-green algae are actually bacteria that exhibit a 

blue or green color, similar to true algae, but contain cellular structures typical of bacterial cells. True algae 

and blue-green algae are very different organisms and, therefore, should not be treated the same. 

Environmental conditions that can promote the growth of blue-green algae include ample sunlight, warm 

weather, low turbulence, and high levels of nutrient, particularly phosphorous. Once established, blue-green 

https://www.epa.gov/wqc/contaminants-emerging-concern-including-pharmaceuticals-and-personal-care-products
https://toxics.usgs.gov/investigations/cec/index.php
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algae possess several traits that contribute to their success in aquatic environments, such as the ability to 

regulate their buoyancy. Buoyancy regulation allows cyanobacteria to obtain ideal amounts of nutrients and 

sunlight and is the reason why colonies are often observed at the water surface and as scum layers. They also 

possess the unique ability to utilize atmospheric nitrogen as a nutrient source when at the water surface, thus 

giving them a competitive advantage over other algae. Blue-green algal blooms can arise quickly and are 

highly visible, often appearing as a blue-green paint sheen or scum at the water surface. These blooms can be 

aesthetically displeasing, and wind-driven accumulations on shorelines can cause significant odors as the algae 

decay. 

There are no known harmful toxins released by dying true algae. Blue-green algae, however, can contain 

harmful toxins within the cell wall that may be released as part of their natural life cycle during cell growth or 

death. Some species of blue-green algae can produce toxins; including neurotoxins (nervous systems), 

hepatotoxins (liver), and dermatoxins (skin irritant); cytotoxins; and compounds that affect the gastrointestinal 

tract. Ingestion of these toxins can have both acute and chronic effects and can result in illness and, in rare 

instances, even death of humans and animals. 

In general, the most effective way to remove algal toxins is while they are still encased within the intact algal 

cells. Once toxins are released from the cells, they are much more difficult to remove, so the most efficient and 

cost-effective method for toxin removal includes optimization of current treatment processes for cell removal. 

The goal of drinking water treatment for potable use is undisruptive transport, removal and disposal of healthy, 

intact blue-green algal cells. Each treatment process at drinking water treatment plants susceptible to blue-

green algae is evaluated for cell removal performance and optimized to mitigate the risk of cell breakthrough 

and/or release of dissolved toxins (microcystin). 

Michigan water systems that rely upon surface water sources with the greatest vulnerability to blue-green 

algae are the city of Monroe and Frenchtown Township that share an intake in western Lake Erie. As part of a 

Real-Time Monitoring System in southeast Michigan, the MDEQ purchased and installed a blue-green algae 

probe at this intake that allows these two water systems to continuously monitor the concentration of this 

organism entering their treatment plants and apply the appropriate treatment methods when levels increase. 

Sampling and analysis for microcystin can be performed by operators when blue-green algae concentrations 

increase and appropriate treatment and precautions can be initiated. 

The MDEQ, Drinking Water and Municipal Assistance Division, is working with vulnerable surface water systems 

to have them voluntarily conduct microcystin testing of their source water to determine if and when they may be 

impacted by a Harmful Algal Bloom (HAB). In 2017, the monitoring was conducted for ten weeks between July 

and September with no significant threats identified. In 2018, the time period will be extended to 

approximately 15 weeks, July through October, due to the extended blooms that occurred through 

October 2017. The MDEQ, Water Resources Division, provides some test strips for these water systems and an 

additional bottle for further sample analysis if they have a detection. The additional weekly testing is conducted 

at the expense of the participating water systems. 

LEAD IN WATER 

Lead is a naturally occurring element found in small amounts in the earth’s crust. While it has some beneficial 

uses, it can be toxic to humans and animals. There are many sources of lead in the environment, including lead 

paint and residual from past use of leaded gasoline. Lead is particularly dangerous to children because their 

growing bodies absorb more lead than adults do, and their brains and nervous systems are more sensitive to 

the damaging effects of lead. Additionally, babies and young children can be more exposed to lead because 

they often put their hands or other objects into their mouths.   
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The MCL goal for lead in drinking water is zero since lead can be toxic even at low exposure levels. Lead can 

enter drinking water when service pipes that contain lead corrode, especially where the water has high acidity 

or low mineral content. Brass or chrome-plated faucets and fixtures with lead solder can also leach lead, 

particularly into hot water. Homes built before 1986 are more likely to have lead pipes, fixtures, and solder. In 

recent years, the maximum allowable lead content for the wetted surfaces of pipes, fittings, and fixtures has 

been significantly reduced, resulting in less exposure risk. 

Because lead contamination of drinking water often results from corrosion of lead service lines and plumbing 

materials, the Lead and Copper Rule establishes a treatment technique for lead. Water suppliers are required 

to test for lead in their distribution system and adjust their treatment to control the corrosivity of the water. 

Samples must be taken at locations most likely to be serviced by materials containing lead. If more than ten 

percent of tap water samples exceed an action level, the water supply must take additional steps, including 

educating their consumers about lead exposure reduction. 

Residents receiving their drinking water from a community water supply can learn about their lead levels by 

referring to their annual water quality report, called a Consumer Confidence Report. Residents may also choose 

to have their drinking water tested for lead. Exposure to lead can be reduced by using only cold water for 

drinking, cooking, and making baby formula; regularly cleaning the faucet screen or aerator; and flushing 

pipes by running the water until it gets cold plus another minute or two before drinking. Boiling water does not 

remove lead from drinking water. 

Water Diversions and Consumptive Use 

Under the Great Lakes Charter of 1985, the governors of the Great Lakes states and the premiers of the 

Canadian provinces of Ontario and Québec notify and consult with each other on proposals for diversions and 

consumptive uses of waters within the Great Lakes Basin of over 5 million gallons per day. Additionally, the 

governors have direct authority over the waters of the Great Lakes within the United States through the federal 

Water Resources Development Act of 1986, as amended. Under this act, no bulk export or diversions of water 

from the Great Lakes Basin can take place without the unanimous approval of the Great Lakes governors.  

On December 13, 2005, the Great Lakes governors and premiers signed agreements that provide 

unprecedented protections for the Great Lakes-St. Lawrence River Basin. The agreements include the Great 

Lakes-St. Lawrence River Basin Sustainable Water Resources Agreement, which is a good-faith agreement 

among the Great Lakes states, Ontario, and Québec that is implemented in Ontario and Québec through 

provincial laws and in the states through the Great Lakes-St. Lawrence River Basin Water Resources Compact 

(Compact). 

The Compact includes the following points:  

1. Sustainable use and responsible management of Great Lakes Basin waters. 

2. Banning (with some limited exceptions) of new diversions of water from the Great Lakes Basin. 

3. Use of a consistent standard to review proposed uses of Great Lakes Basin water. 

4. Development of regional goals and objectives among the Compact members for water conservation 

and efficiency. 

5. Improved collection and sharing of technical data among the Compact members. 

6. Continued public involvement in the implementation of the agreements.  

On July 9, 2008, the Great Lakes states completed ratification of the Compact. The president signed the 

legislation into law, and it came into force on December 8, 2008. 
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Michigan’s statute to implement the Compact is Part 327, Great Lakes Preservation, of the Natural Resources 

and Environmental Protection Act, 1994 PA 451, as amended. New or increased water withdrawals over 

100,000 gallons per day must be authorized by an online Water Withdrawal Assessment Tool or a site-

specific review by the MDEQ before the withdrawal is placed into operation. Water withdrawals over two 

million gallons per year must be authorized by a permit issued under Part 327. 

An online database of Great Lakes Basin diversions, water use, and consumptive use for each state and 

province is maintained by the Great Lakes Commission and available at https://waterusedata.glc.org. 

Land Quality 

Environmental Cleanups  

Remediation (cleanup) of environmentally contaminated land is accomplished through state-funded actions and 

through actions conducted by liable parties and property owners. The sources of public funds that have been 

used for cleanup since 1989 are the 1988 Environmental Protection Bond, the Clean Michigan Initiative (CMI) 

Bond, the Refined Petroleum Fund (RPF), and the Strategic Water Quality Initiative Fund (SWQIF). Prior to 

passage of the CMI in November 1998, the MDEQ cleanup program was funded primarily by the 

Environmental Protection Bond approved by voters in 1988. Most of the 1988 Environmental Bond money was 

directed at performing cleanups to protect public health and the environment. Under the 1998 CMI, the 

primary focus was preparing contaminated sites for redevelopment. The RPF is used to address contamination 

from leaking underground storage tanks, and the SWQIF is used to address existing or imminent unacceptable 

water quality risks arising from conditions that contribute to nonpoint source pollution. 

A total of $335 million was earmarked from the CMI Bond for cleanup of environmentally contaminated sites, 

including leaking underground storage tank sites prior to 2006. To date, the full amount of $335 million has 

been allocated as follows:  $241 million for work on redevelopment-related projects and to address serious 

health and environmental problems at contaminated sites that lack redevelopment potential;  $8 million for 

local units of government to address municipal landfills on the federal Superfund National Priorities List (NPL);  

$75 million for Brownfield Redevelopment grants and loans to local units of government for response activities 

at contaminated sites as needed to facilitate redevelopment – to date, 100 grants and 77 loans have been 

awarded, and $7.8 million is currently available for new awards; and, $11 million for administrative support 

costs. The CMI Bond is currently being depleted, and alternative funding sources will need to be identified in 

order to continue environmental cleanups. 

In addition to the $335 million, another $50 million from the CMI Bond has been awarded to 72 grant projects 

through a competitive grant process for waterfront improvements to promote economic development and public 

access to the waterfront.   

Since 2006, over $430.2 million has been appropriated from the RPF to address contamination caused by 

leaking underground storage tanks.  Since 2011, over $150 million has been appropriated from the SWQIF to 

address contamination that has contributed or, if left unaddressed, will contribute to nonpoint source pollution.   

The MDEQ also works with the USEPA to oversee cleanups at federal Superfund sites on the NPL. Since 

Michigan began nominating sites for inclusion on the NPL, the state has leveraged $400 million in federal 

monies for investigations and cleanups. Note that this does not include the USEPA’s direct expenditures on 

investigation and remedy design. 

A total of 2,295 sites have been targeted for cleanup with public funds, beginning with the 1988 Environmental 

Bond Program.  

https://waterusedata.glc.org/
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At 276 of those sites, liable parties have come forward to perform necessary cleanup actions and are currently 

in the process of doing so. Cleanup activities have been completed at 1,483 sites. At 72 additional sites, 

monitoring is being conducted to assure that further state-funded actions are not required. The two categories 

combined represent 76 percent of the sites where work has been completed or is ongoing. Cleanup systems 

have been constructed, and operation and maintenance activities are ongoing, at 56 sites.   

Cleanup work is in progress at 335 additional sites. Due to funding restraints, 108 projects are on hold until 

additional funds are secured. 

Since 1995, Michigan’s cleanup law has promoted redevelopment of contaminated property (referred to as 

brownfield sites). In an effort to reduce the serious impediment to the purchase and reuse of contaminated 

property that resulted in many new development projects going to undeveloped land or open space, and to 

put contaminated property back into productive use, liability for property owners was changed to a causation 

standard. The person who causes contamination, rather than the person who buys or owns the contaminated 

property, is responsible for conducting the cleanup. Non-liable property owners may still elect to conduct 

cleanups to increase their property value. They must, however, assure the safety of people who work or live at 

these sites. 

Also, since 1995, risk-based cleanup criteria that are linked to land use have been used to determine necessary 

actions. The use of these criteria helps to ensure that cleanups can be conducted in a cost-effective manner. The 

risk-based system accounts for the fact that the use of a property dictates the type of exposures that will occur, 

and that risk depends on exposure. For example, industrial sites do not have children present, and workers 

spend only a portion of the day at the workplace. Because of these differences in exposure, different levels of 

cleanup may be allowed, while still providing the same degree of protection at residential, commercial, and 

industrial sites.   

In 2010, Michigan’s cleanup law was significantly amended, providing private parties with new tools to 

promote activities to reduce risk, achieve cleanup goals, and promote safe reuse of contaminated properties. 

Since the 2010 amendments, the MDEQ has approved 572 response activity plans, 268 documentation of due 

care compliance, 264 no further action requests, and issued 27 certificates of completion. Liable and non-liable 

parties have conducted cleanup work at additional sites that are not required to be reported to the MDEQ. 

The cleanup laws governing leaking underground storage tanks were significantly amended in May 2012 to 

provide for increased tools for liable parties to close sites and to provide for more efficient cleanups of leaking 

underground storage tanks.  

Since the 2012 amendments, the MDEQ has approved 742 closure reports. There were 352 approved after 

audit and another 390 were approved by operation of law. Additional statutory amendments that include 

provisions related to institutional controls went into effect in 2017. The number of closures is expected to 

increase with these new statutory provisions. 

The estimated private investment and jobs created for brownfield redevelopment projects that received MDEQ 

funding are shown in Exhibits 6 and 7. These include projects that received grants, loans, or Act 381 Tax 

Increment Financing. Note that this data is based on pre-construction estimates provided to the MDEQ that have 

not been verified post-construction.  
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Exhibit 6. Investment in Brownfield Properties 1998 - 2017 

 

Exhibit 7. Number of Jobs Created at Brownfield Properties 1998 - 2017 
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In recent years, emerging pathways and contaminants have risen to the forefront of focus in the environmental 

cleanup program. Volatilization to the indoor air pathway has become a concern that is being addressed as 

part of the cleanup and the redevelopment activities to manage the associated risks. Emerging contaminants 

like perfluorinated compounds (PFCs) have also created a significant demand on environmental cleanup and 

redevelopment resources and promulgation of new cleanup criteria. 

Groundwater Contamination 

Michigan currently has a total of 134 municipal landfills for solid waste, industrial waste, and construction and 

demolition waste. This total includes landfills that are closed and others that are open and accepting waste, but 

it does not include facilities that operated before 1979, which are addressed under the broader Environmental 

Cleanup Program described above. Sixty-four of these landfills have been found to be contaminating 

groundwater. Of these, 37 landfills (58 percent) have been cleaned up or have a corrective action ongoing. 

There are also five sites where it is unknown if groundwater contamination exists. These sites are closed and no 

longer operating. Corrective action at the 37 landfills is, in most cases, being completed by the landfill owner. 

In a few cases, it is necessary to use enforcement authorities to force the landfill owner/operator to address 

groundwater contamination. This leaves 27 sites (42 percent) at which no actions to correct known groundwater 

contamination are underway. All of these latter sites are closed and no longer operating. 

State-Owned Sites Cleanups 

In addition to ensuring the cleanup of contaminated sites by liable parties, the state is responsible for the 

cleanup of sites that it has contaminated as a result of its own operations. The state has identified a total of 

218 such sites where it is responsible, as either the owner or operator, for environmental remediation. Of the 

218 sites, 151 are underground or aboveground storage tanks; 21 are old landfills, dumps, or storage pits; 

eight are shooting ranges; 17 are surface spills; one is a surface water spill; four involve either asbestos 

removal or radioactive license decommissioning; two have multiple sources of contamination; and three have 

unknown sources.   

In July 1996, a States Sites Cleanup Fund was established, into which a total of $37,382,703 has been made 

available to help the state fulfill its own environmental cleanup responsibilities. Of the 218 sites,107 have been 

cleaned up and closed; 23 have cleanups nearly completed and are in the process of being closed; 19 are into 

long-term treatment to reduce the level of contamination; and 15 are being investigated or are in the process 

of having a treatment design developed. Since 2009, any newly-listed sites have not received allocations and 

are currently inactive due to lack of available funding. The current unfunded need for the program is 

approximately $25 million. 

Hazardous Waste Treatment, Storage, and Disposal Sites  

In Michigan, 232 hazardous waste treatment, storage, and disposal sites are subject to corrective action 

requirements. The corrective action requirements have been in effect under Michigan law since 1995. Similar 

requirements have been in effect under federal law since 1984. In 1998, the USEPA delegated to Michigan the 

administration of the federal corrective action requirements at licensed facilities. The MDEQ has primary 

responsibility for overseeing the completion of corrective action at the licensed facilities. 
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Hazardous waste treatment, storage, and disposal facilities are subject to corrective action based on an 

assessment of the environmental contamination present and the risks each site poses to human health and the 

environment. Of the 232 identified sites, 119 have been ranked by the federal government as high priority 

(i.e., sites having the worst contamination or risks).  The environmental contamination problems at the remaining 

113 sites are not as significant as those at the 119 high-priority sites.  To date, significant corrective action that 

has been taken at the high-priority sites includes eliminating or controlling human exposure to contaminants so 

that there remains no unacceptable human health risk (106 sites), eliminating or controlling groundwater 

contamination (101 sites), or completing the cleanup so that no further corrective action is required (29 sites). 

Hazardous Waste Imports and Exports  

From 1992 to 2017, the importation of hazardous waste to Michigan for disposal ranged from a low of 

approximately 264,000 tons per year in 2016 to a high of approximately 629,000 tons per year in 1999. 

For the 1992 to 2017 period, Michigan imported an average of 394,000 tons per year of hazardous waste. 

From 1992 to 2017, the quantity of hazardous waste exported by Michigan averaged approximately 

205,000 tons per year.  

Comparing the import amounts to the export amounts since 1992 illustrates that the average amount of 

hazardous waste imported has exceeded the average amount of hazardous waste exported by approximately 

189,000 tons per year. During the period from 1992 to 2017, Michigan has always been a net importer of 

hazardous waste. 

Leaking Underground Storage Tanks 

The predominant hazardous substances stored in underground storage tanks are petroleum products (gasoline 

and diesel fuel) and used oil. The primary constituents of petroleum include benzene, ethylbenzene, toluene, 

xylenes, and polynuclear aromatic hydrocarbons. These constituents can pose acute and chronic human health 

risks, with benzene being a known human carcinogen.   

Leaking underground storage tanks can contaminate both the surrounding soil and the underlying groundwater. 

Of the two, groundwater contamination is much more difficult to clean up and may impact drinking water wells. 

Most of the water supplies known to be affected have been replaced with alternate water supplies. 

Historically, the Michigan Underground Storage Tank Financial Assurance (MUSTFA) Program was created in 

the late 1980s to assist owners with the cleanup of releases from underground storage tanks; the legislation 

established a 7/8 cent fee on refined petroleum products to fund the program. The fee collection rate was 

found to be insufficient for the large number of release sites. The MUSTFA Fund was declared insolvent, the 

program stopped accepting invoices from June 29, 1995, and bonds were sold to pay off invoices at hand. The 

bonds were paid off in 2003 from the generated fee. Due to the large number of unaddressed releases in 

need of public cleanup funds, the fee was extended, and the fund was renamed the Refined Petroleum Fund. 

The July 2006 amendments to Part 215, Refined Petroleum Fund, of the Natural Resources and Environmental 

Protection Act, 1994 PA 451, as amended, created the Refined Petroleum Fund Temporary Reimbursement 

Program (TRP). This program provided up to $64,000 to eligible former approved MUSTFA claimants who still 

had open releases that were high in risk to the public health and/or the environment. The TRP stopped 

accepting applications on August 29, 2007. Invoices were accepted until December 29, 2009, and 

approximately $30 million was expended.  
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On December 30, 2014, a new reimbursement fund, the Underground Storage Tank Cleanup Fund, was 

established to assist refined petroleum underground storage tank owners and operators in meeting their 

federal financial responsibility requirements and to assist them in the funding of corrective actions in response to 

releases from refined petroleum underground storage tank systems. 

The cumulative closure of releases has increased from 4,530 in 1995 to 15,061 by the end of 2017. Between 

1997 and 2010, the number of unaddressed releases from underground storage tanks slowly increased from 

about 8,531 releases to almost 9,175 releases, due to new releases being discovered at a slightly faster rate 

than old ones were being cleaned up. Since 2010, this number has dropped to 8,093, due to an increasing rate 

of closure and decreasing rate of confirmed releases. The number of unaddressed releases is dropping, largely 

due to the implementation of the statutory amendments to Part 213, Leaking Underground Storage Tanks, of 

the Natural Resources and Environmental Protection Act, 1994 PA 451, as amended; and due to compliance 

assistance, collaboration with stakeholder groups, a triage program to gather site data by state contractors, 

and enforcement. It is estimated that approximately 6,000 open releases will require the use of state cleanup 

funds due to non-viable and recalcitrant owners/operators. The cost to address only the orphan sites is 

estimated to exceed $1.8 billion. Since 2002, the first year the statistic was counted, the number of active 

underground storage tank facilities (i.e., gas stations, bus garages) has decreased from 8,216 to 7,039. This is 

the first year that this number has been provided for this report. 

State and federal rules require that owners/operators of underground storage tank systems comply with 

federal technical standards (the state already had these requirements in place within prescribed setback areas 

for drinking water wells and in delineated wellhead protection areas), and the state has opted to require 

secondary containment of all newly-installed tank and piping systems. 

Oil and Gas Wells 

Since commercial oil and gas production began in Michigan in 1925, over 58,000 oil and gas wells have been 

drilled. Approximately 20,000 of these wells are in use today, producing 13 percent of the natural gas and 

4 percent of the oil used within the state. During the period from 2014 through 2016, 285 wells were drilled. 

The MDEQ regulates oil and gas well drilling and production to conserve natural resources and to protect the 

environment, public health and safety, and property. Part of that effort is directed toward establishing optimal 

spacing of wells. During 2014 to 2016, the MDEQ made 102 determinations and issued eight orders increasing 

the size of the tract assigned to a well. This allows fewer wells to develop an oil and gas reservoir and 

provides more flexibility for locating wells to protect the environment or property. In that same time frame, the 

MDEQ issued seven orders establishing enhanced recovery projects, where gas or fluids are injected into a 

partially depleted reservoir to increase the ultimate production. Two of those orders provided for injection of 

carbon dioxide, which allows for increased production while reducing the amount of greenhouse gas in the 

atmosphere. 

Hydraulic fracturing has been a controversial issue in recent years. While hydraulic fracturing has been 

occurring in Michigan for decades, high-volume hydraulic fracturing completions, using more than 100,000 

gallons of fracturing fluid, has been a relatively recent development. There were 12 wells that utilized high-

volume hydraulic fracturing from 2014 to 2016. In March 2015, the MDEQ promulgated rules that set new 

requirements for water withdrawal evaluation, baseline sampling, recording and monitoring, and improved 

chemical additive disclosure for oil and gas wells that utilize high-volume hydraulic fracturing. For more 

information, go to the MDEQ’s Hydraulic Fracturing in Michigan website.   

http://www.michigan.gov/deq/0,4561,7-135-3311_4231-262172--,00.html
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When an oil and gas well is depleted, Michigan law requires the well owner to plug the well and restore the 

site.  Abandoned wells that are not properly plugged can pose serious threats to the environment and public 

health and safety because they can serve as conduits for oil, gas, or brine to leak to the surface or into 

underground water supplies. Occasionally, a well owner goes out of business and leaves an inactive well 

unplugged. The MDEQ plugs these orphan wells with funds provided from the state’s Orphan Well Fund. The 

Orphan Well Fund was established in 1994 and is supported by taxes levied on oil and gas producers. From 

2014 to 2016, the MDEQ plugged 18 abandoned wells with the Orphan Well Fund. The MDEQ has plugged 

588 wells since 1995 using the Orphan Well Fund and other funding sources. 

Solid Waste Imports 

During the period 2008-2017, solid waste imports have ranged between 21.4 and 30.2 percent of the total 

amount of solid waste disposed of into Michigan landfills. During fiscal year 2017, the bulk of these imports, 

approximately 75 percent, came from Canada. Most of the remaining out-of-state waste comes into Michigan 

from nearby states such as Illinois, Indiana, Ohio, and Wisconsin as well as more distant states such as Montana 

and Tennessee. 

Solid waste imports increased in 2017 and made up approximately 25.5 percent of all waste disposed of in 

Michigan. (The overall amount of waste disposed in Michigan landfills from all sources also increased. However, 

waste generated in Michigan increased slightly from the previous fiscal year.) Michigan continues to be one of 

the largest importers of waste due to the relatively close proximity of Michigan landfills to other states and 

Canada, low tipping fees at landfills, high volumes of remaining disposal capacity available at public landfills, 

and the continuing inability of the state, due to federal interstate commerce rules, to restrict the import of waste 

from outside the state. 

More information about the amount of solid waste disposed of in Michigan landfills is available on the MDEQ’s 

Annual Reports of Solid Waste Landfilled in Michigan web page. 

Scrap Tires 

Over 290 million scrap tires are generated each year in the U.S., with Michigan contributing 10 million scrap 

tires annually to that waste stream. In the past, millions of these scrap tires were abandoned or illegally 

stockpiled each year on vacant lands and inner-city back alleys. The illegal accumulations resulted in public 

health, environmental, and aesthetic problems for many communities, particularly from fires and mosquitoes. 

In 1990, Michigan enacted legislation, which went into effect in 1991, to address the concern of scrap tires. This 

legislation is now codified as Part 169, Scrap Tires, of the Natural Resources and Environmental Protection Act, 

1994 PA 451, as amended. The purpose of the law was to help reduce illegal scrap tire accumulations and the 

public health and environmental concerns associated with these scrap tire waste piles. In 1991, it was estimated 

that more than 30 million scrap tires were stockpiled, and more than 7.5 million additional scrap tires were 

being generated annually. Each year, the MDEQ discovers additional regulated collection sites and develops 

more accurate figures on scrap tire stockpile inventories. Most of the newly-identified sites are not active and 

often not in a visible location. Newly-identified sites are becoming less frequent, and the amount of scrap tires 

stored at these sites is generally smaller than sites that have been discovered historically.   

  

http://www.michigan.gov/deq/0,4561,7-135-3312_4123-47581--,00.html
http://www.michigan.gov/deq/0,4561,7-135-3312_4123-47581--,00.html
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Part 169 required the MDEQ to ensure that all abandoned scrap tires accumulated at collection sites prior to 

January 1, 1991, were cleaned up by September 30, 2009. The MDEQ continues to make significant progress 

toward this goal. It is estimated that less than a half of a percent of these pre-1991 tires remain. In addition, 

there were at least five million scrap tires accumulated after 1991 that posed an imminent threat to public 

health, safety, welfare, or the environment that were addressed by the deadline. 

Whole motor vehicle tires have been prohibited from disposal in Michigan landfills since March 2004.  While 

portions of tires (e.g., tire shreds) still can be disposed of in a landfill, the challenge continues to be promoting 

other management options, such as the use of scrap tires as raw materials for products or to produce energy. 

Much of the reduction in illegal stockpiles is due to Scrap Tire Cleanup Grants. Since the Legislature first 

appropriated funding in 1993, nearly $40 million in public funds have cleaned up approximately 35 million 

passenger tire equivalents (PTEs) from the Michigan landscape. The cleanup of these public and privately-

owned properties has helped toward restoring the environmental quality and economic value of more than 

1,000 sites across the state. Exhibit 8 shows the cumulative totals of tires removed through the MDEQ grant 

program and those removed voluntarily or through enforcement actions.  

Overall, the Scrap Tire Program has been very successful. Throughout the state, many large stockpiles of tires 

have been eliminated, compliance rates have continued to increase, and markets for scrap tires have increased. 

The reasons for the program’s success are:  

1. Continuation of an appropriately funded Scrap Tire Cleanup Grant Program to address abandoned 

scrap tires and those collected prior to 1991, when Part 169 was enacted.  

2. Consistent enforcement of Part 169, which helps to ensure a level playing field for those voluntarily 

meeting Part 169 requirements.  It should be noted that, although markets for scrap tire material have 

continued to increase on their own with minimal governmental subsidies, the ongoing need for state 

funding for cleanup grants, compliance, and enforcement is clear. 

The Scrap Tire Program is funded through a fee (established in the Michigan Vehicle Code, 1949 PA 300, as 

amended) of $1.50 for each motor vehicle title transfer, collected by the Secretary of State. Continuation of 

funding supports ongoing grants to develop markets for scrap tires, clean up abandoned scrap tires, and help 

ensure the proper disposal of the scrap tires generated annually in Michigan. Amendments to the Motor Vehicle 

Code in September 2015 extended the sunset for the program funding to December 31, 2019.   

As part of the ongoing effort to continuously improve the Scrap Tire Program, the MDEQ has sought, and 

continues to seek, input from key stakeholders. The Scrap Tire Advisory Committee meets periodically to advise 

the MDEQ on implementation of the Scrap Tire Program and to address challenges and opportunities in the 

program as they arise. Visit www.michigan.gov/scraptires for more information. 

  

http://www.michigan.gov/deq/0,4561,7-135-3312_4122---,00.html
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Exhibit 8.  Scrap Tire Cleanup Program 1991 - 2017 

 

 

EMERGING CONTAMINANT OF CONCERN 

Perfluoroalkyl and Polyfluoroalkyl  

Perfluoroalkyl and polyfluoroalkyl substances (PFAS), also known as PFCs, have been classified by the USEPA 

as an emerging contaminant on the national level. PFAS are a suite of chemicals historically used in thousands of 

applications throughout the industrial, food, and textile industries.  They are incredibly stable, breaking down 

very slowly in the environment, and are highly soluble, easily transferring through soil to groundwater. PFAS 

contamination has been identified in several locations across the state of Michigan as a result of use in multiple 

industries across the state. PFAS is used in firefighting foams, food packaging, cleaning products, and various 

other products. It is also used by many industries such as plating, tanneries, or clothing manufacturers, where 

waterproofing may be required, or a protective film is needed in a manufacturing process. 

Governor Rick Snyder and the State of Michigan are taking action to address this issue in a proactive and 

innovative way. Ten state departments, in coordination with local and federal officials across Michigan, are 

working together to ensure that the public health and safety of residents is protected while ensuring our 

environmental heritage is secure for generations of Michiganders to come. For more information, go to 

www.michigan.gov/pfasresponse. 

 

  

http://www.michigan.gov/pfasresponse
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ACRONYMS 

AIS ..................... Aquatic Invasive Species  

AOC .................. Area of Concern 

AQI .................... Air Quality Index 

CAZ .................... Critical Assessment Zone 

CLMP ................. Cooperative Lakes Monitoring Program  

CMI-CWF ......... Clean Michigan Initiative – Clean Water Fund 

CMI-NPS ........... Clean Michigan Initiative – Nonpoint Source 

CREP .................. Conservation Reserve Enhancement Program 

CWD ................. Chronic Wasting Disease 

DATI ................... Detroit Air Toxics Initiative 

DDT .................... Dichlorodiphenyltrichloroethane 

DNAPL ............... Dense Nonaqueous Phase Liquids 

EAB .................... Emerald Ash Borer 

GHG .................. Greenhouse Gas 

GHGRP ............. Greenhouse Gas Reporting Program 

HWA ................. Hemlock Woolly Adelgid 

IJC ...................... International Joint Commission 

IMO ................... International Maritime Organization 

MCL ................... Maximum Contaminant Level 

MDARD ............. Michigan Department of Agriculture and Rural Development 

MDEQ ................ Michigan Department of Environmental Quality 

MDNR ................ Michigan Department of Natural Resources 

MGMT ............... Michigan Groundwater Management Tool  

MUSTFA ............ Michigan Underground Storage Tank Financial Assurance 

NAAQS ............. National Ambient Air Quality Standards  

NCORE .............. National Core Monitoring 

NOAA ............... National Oceanic and Atmospheric Administration 

NPL .................... National Priorities List 

OIALW .............. Other Indigenous Aquatic Life and Wildlife 

PAH .................... Polycyclic Aromatic Hydrocarbons 

PBT ..................... Persistent, Bioaccumulative, and Toxic 

PCBs ................... Polychlorinated Biphenyls 

PFAS .................. Perfluoroalkyl and polyfluoroalkyl substances 

PFCs ................... Perfluorinated Compounds 

PM2.5 ................ Particulate Matter less than 2.5 micrometers in diameter 

PM10 ................. Particulate Matter less than 10 micrometers in diameter 

POP ................... Persistent Organic Pollutants 
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PPCP .................. Pharmaceuticals and Personal Care Product 

PTEs .................... Passenger Tire Equivalents 

PWSS ................ Public Water Supply Supervision 

qPCR .................. Quantitative Polymerase Chain Reaction 

RPF ..................... Refined Petroleum Fund 

SDWA ............... Safe Drinking Water Act 

STAC .................. Scrap Tire Advisory Committee 

SWIPP ............... Surface Water Intake Protection Program 

SWPP ................ Source Water Protection Program 

SWQIF .............. Strategic Water Quality Initiative Fund 

TDML ................. Total Maximum Daily Load 

TRP ..................... Temporary Reimbursement Program 

TRSAA ............... Tittabawassee River Site Assessment Area 

TSP ..................... Tentatively Selected Plan 

TSP ..................... Total Suspended Particulates 

USACE ............... United States Army Corps of Engineers 

USDA ................. United States Department of Agriculture 

USEPA ............... United States Environmental Protection Agency 

USFS .................. United States Forest Service 

USFWS .............. United States Fish and Wildlife Service 

USGS ................. United States Geological Survey  

VOC .................. Volatile Organic Compound 

WHPA ............... Wellhead Protection Area 

WHPP ................ Wellhead Protection Program 

WNS .................. White-Nose Syndrome 

WQS ................. Water Quality Standards  

WRD .................. Water Resources Division 
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