
M ICHIGAN IS “THE GREAT LAKES STATE” – but is a poor steward of the sixth Great Lake, the 
water lying beneath Michigan’s ground. It is an immense resource. The volume of ground-

water in the Great Lakes watershed is roughly equal to the volume of Lake Huron. Often over-
looked because it is out of sight, Michigan’s groundwater is a giant asset and life-giving resource. 

Michigan has more private drinking water wells 
drilled annually than any other state. About 45% of 
the state’s population depends on groundwater as its 
drinking water source. Over 260 million gallons of 
groundwater are withdrawn daily in Michigan for 
irrigation. Michigan industries withdraw 64 million 
gallons of groundwater daily from on-site wells. As 
much as 42% of the water in the Great Lakes origi-
nates from groundwater.

For a resource so vital to human health and the econo-
my, Michigan’s groundwater is shabbily treated in both 
policy and practice. Of the 50 states, only Michigan 
lacks a statewide law protecting groundwater from 
septic systems – and there are an estimated 130,000 
leaking septic systems within Michigan’s borders. 

Michigan also has over 3,000 groundwater sites whose 
contamination is so severe that state law bars their 
further use. Giant plumes – waves of chemical contam-
inants moving in groundwater – are spreading across 

several regions of Michigan and may never be cleaned 
up. One such plume has fouled an estimated 13 trillion 
gallons of groundwater— a volume of water equal to 
more than 17 years of Lake Michigan water flowing 
through the Chicago diversion – and both represent 
a loss of usable water to the Great Lakes system. At 
approximately 1,100 locations known to state govern-
ment, contaminated groundwater is legally flowing 
directly into streams and lakes with little or no treat-
ment. Agricultural wastes have polluted drinking water 
at thousands of sites across Michigan, even as contam-
ination from leaking storage tanks and industrial facili-
ties continues to be discovered. 

This is no way to treat our water. Indeed, we would 
never treat groundwater this way if it were as visible as 
surface water. The Legislature’s neglect of groundwa-
ter is inconsistent with Michigan’s 1963 Constitution, 
which mandates that the “Legislature shall provide for 
the protection of air, water, and other natural resources 
of the state from pollution, impairment or destruc-
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tion.”1 Groundwater should not be society’s subsurface 
wastebasket.

 If Michigan is to rely on groundwater to help meet 
its future needs, it must reform its groundwater prac-
tices – and articulate a groundwater policy. It must 
protect groundwater from further pollution rather 
than allow future contamination to remain in place if 
human exposure is temporarily controlled. Michigan 
must close loopholes that allow significant sources of 
groundwater pollution to continue unabated. Perhaps 
most importantly, the state must educate and equip all 
of its citizens with basic knowledge and understanding 
that unseen water is not unimportant water – in fact, it 
is vital to the quality of life and prosperity of Michigan 
and to the Great Lakes.

HERE ARE KEY RECOMMENDATIONS  
OF THIS REPORT:

• The state should articulate a groundwater policy 
and law that reaffirms groundwater is directly con-
nected to surface water as part of a single hydro-
logic cycle, protecting this paramount public trust 
resource from impairment and degradation. This 
will assure it can serve as a sustainable source of 
safe drinking water, health, and sustenance, support 
healthy ecosystems and serve other societal needs.

• The state should identify a long-term funding 
source, such as a voter-approved bond, and ap-
propriate funding needed to clean up over 6,000 
remaining sites with contaminated groundwater 
where no other viable party can be found to pay 
for cleanup. A reasonable estimate of the need is 
expenditures of $50 million per year for the next 20 
years, or $1 billion.

• The Michigan Legislature should end the creation 
of automatic legal “sacrifice zones,” where ground-
water use is restricted or banned for contaminated 
waters discovered after December 31, 2018. Those 
who contaminate groundwater after that date 
should be required to restore it – or if they can’t 
cost-effectively do so, pay damages to the State of 
Michigan for polluting the public’s water resources.

• The Michigan Legislature should appropriate 
adequate funding to enable owners of residential 
drinking water wells to obtain testing of well water 
samples.

• The Michigan Legislature should declare ground-
water sources for public water works systems legal-
ly protected zones, and impose special standards 
for groundwater protection and restoration if or 
when contaminated.

• The Michigan Legislature should enact a law requir-
ing all septic systems to be periodically inspected 
and properly maintained, making Michigan the 
50th and last state to adopt a uniform septic code.

• The Michigan Department of Environmental Qual-
ity should publish a biennial report on the state 
of groundwater in Michigan including a map and 
ranking of the 100 contaminated groundwater sites 
that pose the greatest risk to human health and the 
environment.

• The State of Michigan should aggressively prevent, 
detect and clean up nitrate pollution resulting from 
farm practices and assist rural communities in 
obtaining safe, nitrate-free drinking water.

• The State of Michigan should improve groundwater 
data collection and reporting and work with U.S. 
Environmental Protection Agency (EPA), the U.S. 
Geological Survey (USGS), the National Oceanic 
and Atmospheric Administration (NOAA) and 
Great Lakes states to improve understanding of 
the effects of groundwater contamination on Great 
Lakes water quality.

• The Michigan Legislature should appropriate ade-
quate funds to enable municipalities, MSU Exten-
sion, nonprofit organizations and others to conduct 
a statewide groundwater education program.

This report is FLOW’s initial review of Michigan’s 
groundwater emergency. It does not examine the full 
multitude of pollution sources that threaten Michi-
gan groundwater, including traditional underground 
injection of liquid wastes, conventional oil and gas 
extraction, fracking, permitted discharges, and more. 
Rather, it explores three primary threats where state 
policy falls short of protecting this vital resource and 
proposes actions to deal with them as well an over-
arching groundwater policy. FLOW is committed to 
further research and education on the importance 
of Michigan’s groundwater in both public policy and 
private practices.
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A 2016 science report to the Canadian and U.S. 
governments observed, “Groundwater, being out 

of sight, remains an enigma to many people, including 
those who rely on it for their water supplies.”2 Nothing 
could be truer.  Until drinking water that comes from 
groundwater sources is polluted, most of us never 
think about it. 

The hydrologic cycle governs water movement through 
the ecosphere and its passage through the soil subsur-
face. Surface water is heated by the sun and evaporates 
into the atmosphere, forming clouds. These clouds 
condense and precipitation falls back to earth as rain, 
snow, sleet or hail. Water will then either return to a 
surface body of water or seep into the soil and move 
through the crust as groundwater. 

Some may envision groundwater as an underground 
river or lake, but groundwater is held in tiny pore 
spaces in the rock and soil. After water is absorbed into 
the ground, gravity pulls the water down through the 
unsaturated zone. This area of the earth’s crust is where 

tiny gaps between sediment grains, called pore spaces, 
are filled with either air or water. Water here can be 
trapped and used by plant roots or percolate down-
ward into the saturated zone, where water exclusively 
fills the pore spaces. 

The division between the unsaturated and saturated 
zone is called the water table. This two-dimensional 
plane often follows the contours of the surface above, 
moving seasonally based on precipitation events. 
Groundwater in the saturated zone moves both verti-
cally and horizontally, flowing towards a lower ele-
vation discharge point like a stream or a lake. These 
surface bodies of water often rely on groundwater 
sources, in addition to precipitation, to recharge their 
water levels. After re-entering a surface body of water, 
the water continues through the hydrologic cycle.

As groundwater moves through the surface of the 
earth, it often travels through an aquifer. Aquifers are 
underground formations that contain water at high 
enough concentrations that we can sustainably pump 

What is Groundwater and Why Does It Matter?

Source: USGS  (https://water.usgs.gov/edu/earthgwaquifer.html)
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groundwater from them for freshwater use.  
The two types of aquifers are called confined 
and unconfined aquifers, differing in whether 
or not there is an impermeable layer between 
the surface and the aquifer or not. Both types 
of aquifer can be used as a freshwater source, 
but unconfined aquifers are much more easily 
affected by surface actions and contamination 
and are more susceptible to pollution and 
degradation.

Almost all groundwater will discharge into 
surface water, unless it is extracted first. As a 
result, contaminated groundwater can degrade 
lakes, streams and the Great Lakes. “Discharge 
of groundwater is likely an important vector 
[path] for some contaminants that affect the 
Great Lakes,” scientists reported in 2016.2

Though groundwater is considered a renew-
able resource, its recharge occurs much more 
slowly than other renewable resources. Typi-
cally groundwater moves much more slowly 
than a stream or river, often traveling less than 
one foot per day.

Groundwater makes up about 25% of the 
world’s freshwater, with nearly all of the re-
maining freshwater stored in ice. About 90% 
of freshwater in the United States is classified 
as groundwater according to the National 
Groundwater Association. About 140 million 
Americans rely on groundwater for drinking 
water. Roughly 8 million inhabitants of the 
Great Lakes region rely on groundwater as 
their fresh water source. Forty-five percent of 
Michiganders use groundwater as a drinking 
water source, with a combination of 1.25 mil-
lion private wells serving 2.6 million citizens 
and 12,038 public (community and noncom-
munity) wells serving 1.7 million citizens. 

Michigan has 9% of the public groundwa-
ter-based drinking water supply systems in the 
U.S., the highest percentage of any state.3 Total 
state groundwater daily use measures about 
766 million gallons per day. The greatest use of 
groundwater in Michigan is agricultural irriga-
tion, followed by public water supply.4

Source: USGS 
(https://pubs.usgs.gov/circ/circ1186/html/gen_facts.html)

Source: MSU Extension 
(http://msue.anr.msu.edu/resources/water_withdrawals_and_water_use_in_michigan_wq62)

Michigan Groundwater  
Withdrawals 2016

Confined vs. Unconfined Aquifers
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Groundwater contamination in Michigan reaches 
back over a century. For example, in 1910 the 

Antrim Iron Works in Mancelona began discharg-
ing residues of chemicals recovered from its char-
coal production process to an on-site depression 
that gradually released wastes into the groundwater. 
Although the plant closed in 1944, extensive contam-
ination lingered for generations. By 1960, a plume of 
groundwater contamination at the site was estimated 
to be three miles long and a half mile wide.5 Placed 
on the national Superfund list in 1982, the Tar Lake 
site remains contaminated despite excavation of some 
soils and pumping of groundwater. In 2013, EPA 
determined additional soil excavation and expanded 
groundwater treatment was required.

Despite lessons learned from widespread contamina-
tion of surface water in the mid-20th Century, policies 
of Michigan and many other states failed to expand 
groundwater protections. In a 1963 report, the U.S. 
Geological Survey noted, “Pollution of rivers and 
streams, especially in southern Michigan, has placed 
many communities and other water users in the ironic 
position of having available adequate quantities of sur-
face water, but of a quality unfit for most uses. Similar 
pollution of ground water must be avoided.”6  Instead, 
as federal and state laws forced cleanup of surface wa-
ters, groundwater contamination accelerated. 

The staff of the Michigan Water Resources Commis-
sion was sufficiently concerned in 1958 to propose a 
regulation requiring “all toxic and offensive wastes…
shall be rendered innocuous by adequate treatment or 

by sufficient dilution before being permitted to enter 
the ground.”7  To support the proposal, the staff pro-
vided a list of 16 groundwater pollution sites. Despite 
this, the Commission tabled the proposed rule.

The 1970 emergency evacuation of the Love Canal 
neighborhood in Niagara Falls, New York, due to 
buried chemicals, brought public attention to the crisis 
of contaminated groundwater. Congress passed the 
federal Superfund law, intended to fund cleanup of 
the worst sites in 1980, enabling states to inventory 
and request cleanup assistance. Michigan submitted a 
list of over 80 sites, the second most of any state. But 
the full inventory was staggering. The tally included 
63 sites that were fouling drinking water supplies, 649 
sites of known or suspected groundwater contamina-
tion, and an estimated 50,000 sites with contamination 
potential.8 The more state authorities looked, the more 
contamination they found.

The passage of a state solid waste management law in 
1978 and a state hazardous waste management law in 
1979 curbed two of the principal threats to groundwa-
ter – landfills and spills of hazardous waste materials. In 
1980, the Department of Natural Resources finally pro-
mulgated the groundwater discharge rules the water re-
sources commission had set aside in 1958. Regulations 
affecting petroleum storage in underground storage 
tanks that took effect in the late 1980s closed another 
loophole in groundwater protection. But it was too late 
to prevent many unnecessary health risks, an enormous 
cleanup bill to taxpayers, and a legacy of groundwater 
abuse that persists in widespread contamination.

A Tradition of Failing to Protect Groundwater

Despite lessons learned from 
widespread contamination of 
surface water in the mid-20th 
Century, policies of Michigan 
and many other states failed 
to expand groundwater 
protections. 
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In this initial report on groundwater contamination 
in Michigan, FLOW attacks three major threats. 

SEPTIC SYSTEMS

Septic systems are small-scale wastewater treatment 
options, used when a home or complex cannot easily 
be connected to a municipal sewer system. Raw sew-
age and wastewater (e.g., bath water and dishwater) 
are first pumped from the home into the septic tank. 
This is an underground, sealed, concrete tank where 
the household waste is treated. Here, solid waste sinks 
to the bottom of the tank and materials such as oil 
form a layer of scum on top. Bacteria in the tank break 
down the solid waste, while the wastewater migrates 
out of the septic tank and into the drain field. Perforat-
ed pipes distribute the liquid wastewater throughout 
the drain field. Once out of the pipes, the wastewater 
effluent seeps through a gravel layer, then through the 
soil. Both filter the wastewater before it flows into the 
groundwater or nearby surface water.

Though 30% of Michiganders rely on septic systems, 
87% of Michigan soils do not effectively drain effluent 
from septic systems.9 These soils either allow the waste 
to move too quickly, leaving the effluent ineffectively 
filtered, or too slowly, creating buildups and blockag-
es. In addition to widespread conditions unsuitable 
for treating septic wastes, estimates of failing septic 
systems range from 10% - 26% of Michigan’s systems. 
With 1.3 million septic systems in Michigan, this is no 
less than 130,000 failing systems.

Leaking or malfunctioning septic systems allow or-
ganic wastewater compounds like nitrate and E. coli to 
percolate through the soil and enter the groundwater. 
Leakage and effluent runoff are also major contribu-
tors to E. coli levels in surface water. The MDEQ has 
identified 196 rivers, lakes, and beaches with E. coli 
levels over the EPA limit.10 Between 2013 and 2014, an 
estimated 5.7 billion gallons of untreated sewage was 
pumped into surface water in Michigan.11 A 2015 study 
headed by Dr. Joan Rose, co-director of Michigan 
State University’s Center for Advancing Microbial Risk 
Assessment and Center for Water Sciences, sampled 64 
river systems that drain approximately 84 percent of 

the Lower Peninsula for E. coli and the human-specific 
source tracking marker bacteria called B-theta. The 
more septic systems in the watershed, the more human 
fecal source tracking bacteria were found in the water.12

Human wastes are not the only pollutants that fail-
ing septic tanks are releasing into groundwater and 
surface water. So-called emerging contaminants like 
pharmaceutical residues and endocrine disruptors are 
found in household wastes whether they discharge to 
publicly-owned sewage systems or septic tanks. Lit-
tle monitoring is done to identify these substances in 
groundwater.

In a 2017 journal article in Environmental Science and 
Technology, researchers conducted a meta-analysis 
of 20 different studies on septic systems, identifying 
45 contaminants, including pharmaceuticals, per-
sonal care product ingredients, chemicals in cleaning 
products, flame retardants, hormones (both natural 
and synthetic), and other common substances such 
as caffeine.13 The analysis found that septic systems 
are somewhat effective at removing chemicals such as 
acetaminophen, caffeine, and alkyphenols, a common 
group of ingredients used in cleaning products. But 

Threats to Michigan Groundwater Quality

Source: EPA
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some chemicals remain largely untreated, including 
TCEP, a carcinogenic flame retardant, an anti-epilepsy 
drug called carbamazepine, and the antibiotic sulfa-
methoxazole. “In high density areas where you have a 
large number of homes with their own septic systems, 
these systems are likely the primary source of emerg-
ing contaminants in the groundwater,” said Laurel 
Schaider, the study’s lead author.13

Michigan is the only state without statewide laws or 
regulations regarding small septic tanks (<10,000 gal/
day). Eleven Michigan counties have ordinances that 
require septic tank inspection at the time property is 
sold. Within the first six years of implementing their 
ordinances, two Michigan counties found 1,000 failed 
septic tanks and 300 homes without any septic system.9 

Michigan must move towards more proactive mon-
itoring and regulating septic tank wastes in order to 
protect our groundwater resources.

NITRATE CONTAMINATION FROM 
AGRICULTURAL PRACTICES

One of the most widespread contaminants found in 
rural groundwater and private water wells in the upper 

Great Lakes states, including Michigan, is nitrate. In 
Minnesota, Wisconsin and Michigan, tens of thou-
sands of private drinking water wells contain elevated 
nitrate.

Nitrate (NO3) is a form of nitrogen combined with 
oxygen that can be converted in the body to nitrite 
(NO2). Agricultural sources of nitrate include wastes 
from livestock operations and farm fertilizers. Failing 
septic systems can also contaminate groundwater with 
nitrates. Shallow wells in sandy, unconfined aquifers 
are particularly vulnerable to nitrate contamination.

Nitrate in drinking water can cause a disease called 
methemoglobinemia, a blood disorder primarily 
affecting infants under six months of age. Methemo-
globinemia 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.14

According to the Centers for Disease Control and Pre-
vention (CDC), some studies suggest maternal exposure 
to environmental nitrates and nitrites may increase the 
risk of pregnancy complications such as anemia, threat-
ened abortion/premature labor, or preeclampsia. Epi-

SOURCES OF GROUNDWATER CONTAMINATION

Leaking under-
ground storage 
tanks, landfills

Chemical 
contamination
(eg. PFAS & TCE)

Agricultural runo�
(Nitrate 

contamination)

 Legacy 
contamination 

(closed sites)

Urban runo� Fracking

Failing septic 
systems

Abandoned wells
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demiologic data have suggested an association between 
developmental effects in offspring and the maternal 
ingestion of nitrate from drinking water.15

Significantly, a growing body of research suggests the 
current U.S. drinking water standard for nitrate of 10 
parts per million is not sufficiently protective of human 
health. “Scientists are accumulating evidence that the 
U.S. Environmental Protection Agency’s nitrate limit 
may need to be lowered because it does not account 
for potential long-term damage, including the risk of 
cancer, that harms people into their adult years,” Circle 
of Blue reported in July 2018.16

Nitrate contamination of Michigan groundwater is 
widespread. Thousands of private drinking water wells 
across Michigan contain nitrate at detectable levels, 
and many contain nitrate in excess of drinking water 
standards. The U.S. EPA estimated that 3,254 square 
miles of groundwater area in Michigan are contami-
nated with nitrate concentrations that are at least half 
the level of the drinking water safety standard. This is 
6% of the state’s land area.17

Between January 1, 2007 and December 31, 2017, the 
Michigan DEQ’s Drinking Water Laboratory tested for 
nitrate in 78,826 samples of drinking water submitted 
by private homeowners.

• 14,973, or about 19% had detectable levels of nitrate;

• 2,468, or about 3% had levels of nitrate between 
5 and 10 parts per million, the national drinking 
water standard;

• 1,467, or about 1.8% exceeded the drinking water 
standard;

• The highest level detected was 113.8 parts per mil-
lion, more than 11 times the standard, in a Tuscola 
County sample submitted in 2012.

Although Michigan agencies do not have combined, 
comprehensive data on groundwater supplies con-
taminated by nitrate, neighboring Wisconsin reported 
nitrate at unsafe levels in an estimated 94,000 house-
holds. One in five wells in heavily agricultural areas is 
now too polluted with nitrate for safe drinking, ac-
cording to state data.18

Michigan does not have a statewide surveillance pro-
gram to detect nitrate in groundwater. The Michigan 

Department of Agriculture and Rural Development’s 
(MDARD) Water Monitoring Program tests a small 
percentage of privately-owned (non-community) water 
wells for pesticides and volatile organic compounds as 
well as nitrate and nitrite contamination. Funded in 
part with U.S. EPA dollars, the program coordinates 
water quality sampling and screening with Michigan 
Agriculture Environmental Assurance Program tech-
nicians. Well owners with results indicating a water 
quality problem are informed of risks and steps to take 
to verify water quality safety.

Data collected through the program confirm a prob-
lem. The 2016 annual report of the Environmental 
Stewardship Division of MDARD observes:

• Of 83 rural wells analyzed by state laboratories in 
fiscal year 2016, five had nitrate levels between 50% 
and 100% of the drinking water standard and five 
exceeded the standard. 

• Of 932 wells screened with test strips, 122 (or 13%) 
had nitrate levels at 50% of the drinking water 
standard or higher; 67 of the 122 exceeded the 
standard. In fiscal year 2017, 8 of 118 wells ana-
lyzed by labs exceeded the standard, while 80 of 
567 (or 14.1%) screened with test strips exceeded 
the standard. Throughout the history of the pro-
gram, 17.4% of tested sites have shown elevated 
nitrate.19

 

Nitrate samples
(results averaged over 1 square mile)

Source: Michigan Department of Environmental Quality
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County water data further supports the existence of 
widespread nitrate contamination of groundwater. A 
2013 water quality study prepared for Ottawa County 
found elevated nitrate concentrations in many areas 
of the county. “There are numerous hotspots through-
out the County, especially in the areas just east of 
Ferrysburg and Grand Haven, south and southeast of 
Zeeland, in central and western Allegan Township, 
in central Georgetown Township, and in southwest 
Jamestown Township,” the report found. In many of 
the hotspots, the nitrate concentrations in groundwa-
ter were 2-5 times the drinking water standard.20

Although human health costs of nitrate exposure in 
Michigan have not been estimated, they are likely 
substantial. Costs of replacing contaminated wells are 
also significant. A 2008 Minnesota study found that 
well owners whose nitrate levels exceeded the drink-
ing water standard paid an average of over $1,900 for 
a treatment system. The cost of a new well exceeded 
$7,000. Interestingly, many of the well owners surveyed 
were not aware their wells were polluted with nitrates 
until the survey organizers contacted them and pro-
vided testing resources. A 2015 paper estimated total 
damages from nitrate releases to the U.S. environment 
(air deposition, surface freshwater, groundwater, and 
coastal zones) at $210 billion annually.21

Because nitrate contamination can be related to hu-
man, animal, or industrial waste practices, excessive 
levels of nitrate in drinking water may indicate poten-
tial for the presence of other types of contaminants.

LEGACY CONTAMINATION SITES

Some 40 years after Michigan completed its first inven-
tory of potential legacy groundwater contamination 
sites across Michigan, its current list is six times longer 
than it was then. Over 6,000 sites remain where there 
is no viable party to pay for cleanup other than the 
taxpayer. Undoubtedly, there are hundreds if not thou-
sands of additional sites across the state.

The state’s first systematic cleanup program began in 
1983. The Legislature authorized annual appropria-
tions until Michigan voters approved large environ-
mental bonds in 1988 and 1998. The latter provided 
$425 million for contamination cleanup, most of which 
has now been spent.

Thousands of leaking underground storage tanks, 
landfills, industrial sites where chemicals were used, 
dry cleaners and more have polluted Michigan 
groundwater and soils. The mistakes of over a centu-
ry of lax chemical and groundwater policy will affect 
Michigan for decades to come. 

Contaminated sites can take generations to restore. 
A Superfund cleanup protecting the City of Battle 
Creek’s municipal drinking water supplies continues 
after more than 30 years. A plume of contaminated 
groundwater attributed to a chemical solvent compa-
ny and railroad maintenance garage was discovered 
in the early 1980s. To prevent it from polluting the 
city’s drinking water supply, U.S. EPA installed wells 
blocking the migration of contaminated groundwater, 
soil vapor extraction, and groundwater extraction and 
treatment.22 Prevention of such contamination would 
have saved public and private dollars.

A 2017 State Auditor General report, based on figures 
supplied by DEQ, estimates unfunded cleanups of 
6,186 contaminated sites meeting criteria for the state’s 
Cleanup and Redevelopment Program.23

Legacy sites, including leaking underground storage 
tanks, are found in alarming numbers throughout 
Michigan. These tanks, often containing gasoline or 
other hazardous materials, were originally buried to 
isolate their contents from the surrounding environ-
ment. With time, many of these tanks have corroded 
and begun to leak chemicals and other pollutants into 
the surrounding soil, often migrating into the ground-
water. Over 8,500 sites across the state have active tank 
releases. According to Michigan DEQ data, the coun-
ties with the largest number of leaking underground 
storage tanks are, in order: Wayne County, Oakland 
County, Genesee County, Macomb County, and Kent 
County. Combined, these counties have more than 
3,400 leaking underground tanks.

One result of the legacy of contamination is a long list 
of “sacrifice zones,” or sites where groundwater use is 
restricted or prohibited. In many locations, rather than 
attempting to clean up contaminated groundwater, the 
parties who own or seek to redevelop contaminated 
sites are allowed to leave the contaminants in place and 
instead work with the state to restrict access to it. An 
analogous policy for surface water would be to bar use
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 of or access to polluted rivers and 
lakes – something the public would 
likely not tolerate.

State law sanctions two types of 
contaminated site exposure controls -- 
restrictive covenants, which run with 
an individual property and bar certain 
uses of contaminated property, and in-
stitutional controls. Controls typically 
restrict uses on multiple properties 
and can affect large zones of ground-
water. They include local ordinances 
or state laws and regulations that limit 
or prohibit the use of contaminated 
groundwater, prohibit the raising of 
livestock, prohibit development in 
certain locations, or restrict property 
to certain uses. 

As of mid-February 2018, DEQ records 
show 3,394 land use restrictions at con-
taminated sites across the state. Nearly 
2,000 additional restrictions were on a 
list to be plotted and mapped. Of the 
3,394 restrictions already recorded, 
2,355 are restrictions on groundwater 
use. Some of the groundwater areas 
affected are several square miles in size. 
The largest is 10,582 acres, or over 16 
square miles, in Ontonagon County.24

In effect, for the foreseeable future, the 
state has written off these areas of groundwater. Contin-
uation of this approach will foreclose the use of signifi-
cant groundwater resources by future generations.

PFAS: A SPECIAL PROBLEM

Perfluoroalkyl and polyfluoroalkyl substances (PFAS) 
are a group of chemicals formerly used in thousands of 
applications throughout the industrial, food, and textile 
industries. They have been used in non-stick cookware, 
water-repellent clothing, stain resistant fabrics and car-
pets, cosmetics, firefighting foams, and products that 
resist grease, water, and oil. Slow to break down in the 
environment, PFAS are highly soluble, and can easily 
migrate through soil into groundwater. 

In November 2017, Governor Snyder created a Michi-
gan PFAS Action Response Team “to ensure a compre-
hensive, cohesive and timely response to the continued 
mitigation of ” PFAS sites across Michigan. In January 
2018, the DEQ established a legally enforceable clean-
up standard for two PFAS chemicals, PFOS and PFOA. 

The Legislature appropriated $23.2 million in Decem-
ber 2017 as a first step toward dealing with PFAS and 
other contamination issues. The funding supports 
additional state staff, environmental response, cleanup, 
local health agencies and equipment.

As of mid-July 2018, the state had confirmed PFAS 
contamination in the soil, groundwater or surface 

Source: Michigan Department of Environmental Quality Environmental Mapper

Leaking Underground Storage Tanks
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water of more than 30 sites in 15 communities across 
Michigan. It likely exists at many more. DEQ identified 
11,300 potential PFAS sites, including fire stations, 
municipal airports, wastewater treatment plants, and 
landfills.25 In May 2018, the state announced it would 
spend $1.7 million to test 1,380 community water 
supplies and 461 school water supplies statewide for 
the presence of PFAS. At a May 22 national summit 
on PFAS contamination hosted by U.S. EPA, Michigan 
officials called for a national PFAS cleanup standard.

In mid-August 2018, DEQ announced it had collected 
samples from 892 of the state’s 1,841 public water sys-
tems and schools that operate their own wells. Of 341 
laboratory test results received from those samples, 
only the city of Parchment’s test results had exceeded 
the EPA health advisory of 70 parts per trillion (ppt) 
for PFAS in drinking water and the DEQ’s action level 
of 70 ppt in groundwater. But 22 were between 10 
and 70 ppt, and many health experts believe the 70 
ppt advisory is not protective of public health. In July 
2018, the Vermont Department of Health broadened 
its advisory to include three more PFAS in addition to 
PFOA and PFOS. Added together, the levels of these 
PFAS may not exceed 20 ppt.

PFAS chemicals have been found at levels above EPA’s 
health advisory level in approximately 80 wells in Kent 
County, 14 wells near Grayling and one well near the 
former Wurtsmith Air Force Base in Oscoda. In one 
of the most visible cases, Wolverine World Wide con-
taminated Kent County groundwater with PFAS from 
Scotchgard fabric protector used at its former Rockford 
tannery. The company’s tannery sludge waste was dis-
posed of in landfills and gravel pits and spread on farms.

The CDC says the “potential for health effects from 
PFAS in humans is not well understood…in general, 
animal studies have found that animals exposed to 
PFAS at high levels resulted in changes in the function 
of the liver, thyroid, pancreas and hormone levels.”

The agency adds some studies in humans with PFAS 
exposure have shown that certain PFAS may affect 
growth, learning, and behavior of infants and older 
children; lower a woman’s chance of getting pregnant; 
interfere with the body’s natural hormones; increase 
cholesterol levels; affect the immune system; and in-
crease the risk of cancer.”15

OTHER ISSUES

Although it is beyond the scope of this report to cover 
all major threats to the quality of Michigan’s ground-
water, several deserve mention. They include:

• ABANDONED WELLS. An estimated two million 
improperly abandoned water wells pose a risk 
to Michigan’s water resources. Acting as a direct 
conduit between the surface and groundwater, they 
can result in surface contaminants flowing into 
private or public drinking water supplies. 

• URBAN SOURCES. Because communities along 
the shores of the Great Lakes in Michigan rely on 
surface water supplies, including the Great Lakes, 
for drinking water, practices that contribute to 
groundwater contamination in these communi-
ties are often overlooked. A recent scientific paper 
observes that the following “urban-sourced pol-
lutants” regularly add to contamination of shal-
low urban aquifers, whose waters often reach the 
Great Lakes:  solvents, degreasers, dyestuffs, inks, 
petroleum hydrocarbons, rock salt, heavy metals, 
nitrogen compounds, detergents, bacteria, and pes-
ticides. Sodium chloride, primarily from road salt, 
is of particular concern “due to its high mobility in 
water and its potential to cause serious ecological 
impacts on groundwater dependent ecosystems,” 
the paper’s authors observed.26

• DRY CLEANERS. Approximately 35,000 retail dry 
cleaners operate in the United States, according to 
the International Fabricare Institute (IFI). Many 
use chemical solvents to clean, especially perchlo-
rethylene (PCE), a suspected carcinogen. A survey 
of insurers estimates that more than 70 percent 
of past and present dry cleaners accidentally or 
intentionally have released chemicals into the soil 
or groundwater, and the cleanup costs range from 
tens of thousands of dollars to several million 
dollars, averaging about $500,000 per cleanup.27  
Because dry cleaners are often near offices and 
residences, they risk groundwater contamination 
vapor intrusion if not properly managed or reme-
diated. In January 2018, Minneapolis became the 
first major city in the U.S. to eliminate the use of 
PCE from dry cleaners.28

The Emergency Threatening Michigan’s Overlooked Groundwater Resource 11



One impact of a policy leaving soil and groundwa-
ter contamination in place is a significant human 

health risk, the inhalation of toxic contaminants. Pub-
lic and government attention has recently turned to a 
phenomenon known as “vapor intrusion,” when vapors 
from volatile organic chemicals (VOCs) in contami-
nated soil or groundwater move through subsurface 
soils or corridors such as underground utilities and 
pollute the indoor air of buildings above.

The Detroit News found by reviewing state records that 
276 Michigan residents were asked to leave or barred 
from homes, apartments, businesses and a preschool 
center in Detroit, Grand Rapids and Sturgis between 
May 2016 and February 2017 because of harmful 
indoor air pollutants resulting from vapor intrusion.29  
Last year, DEQ Director Heidi Grether informed state 
lawmakers that the state might have more than 4,000 
vapor intrusion sites across Michigan. According to 
the News, Detroit alone contains 362 locations where 
vapor intrusion might pose a problem, or 12 percent of 
the DEQ’s listed sites.

Two sites in Grand Rapids illustrate the human health 
risk. In 2016, U.S. EPA ordered Trex Properties LLC 
to clean up indoor air contamination at a former 
solvent reclamation facility. Initial samples taken by 
DEQ showed levels of trichloroethylene (TCE) up to 
200 times above the state health screening level. Thir-
ty-five people initially abandoned five buildings on the 
advice of the County Health Department. In another 
area where contamination from a defunct dry cleaning 
business was found, U.S. EPA spent two weeks sam-
pling more than 100 homes, installing seven $5,000 air 
filtration systems in homes above the contaminated 
soil and groundwater.

Petoskey was also affected. In 2017, U.S. EPA found 
vapor intrusion around the former Petoskey Manu-
facturing Company site, which was redeveloped into 
a condominium complex next to Bayfront Park. High 
levels of TCE were found in the groundwater and soil 
under the site. Eleven of the 17 units in the complex 
had TCE in the air above the health screening level. 
Concentrations were as high as 35 times the screening 

threshold. Health officials suggested that some resi-
dents temporarily relocate.

The combination of a state policy leaving contaminants 
in place and emerging science suggesting health risks 
greater than previously estimated from vapor intrusion 
contributes to the problem. The likely cost to Michigan 
taxpayers is in the hundreds of millions of dollars. 

Another impact of a policy leaving contaminants 
in place is the release of contaminants to lakes and 
streams from venting groundwater. According to DEQ, 
this is occurring at approximately 1,100 sites. The effect 
on surface water quality is unknown. But a Great Lakes 
science report cited groundwater as a potential long-
term source of contaminants impairing Great Lakes 
water quality. The groundwater zone may contain 
“problematic, stable levels of contaminants discharging 
to steams or nearshore areas of the lakes, long after the 
sources of these contaminants are eliminated or re-
duced,” the report said.30

While federal and state laws require frequent contam-
inant testing of public water supplies, including sup-
plies drawn from groundwater, no laws require regular 
testing of the 1.25 million private drinking water wells 
in Michigan. Users of those wells may be drinking 
contaminated water without realizing it. Contaminants 
do not necessarily cause taste, odor or appearance 
changes.

The state encourages private well owners to seek such 
tests. “It is good practice to have your well water 
checked at least once a year and even to reevaluate 
your drinking water source if posed with health-relat-
ed problems,” the DEQ says in a fact sheet. The CDC 
recommends private wells be tested at least once a year 
for partial chemistries and bacteria.

Lack of awareness is not the only reason why some 
private well owners do not seek periodic water test-
ing. Testing water for many synthetic contaminants 
is prohibitively expensive, and the state does not offer 
funding assistance for such tests.

The Health Threat from Groundwater Contamination
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A SPREADING STAIN:
Mancelona’s Groundwater Contamination

Trichloroethylene (TCE) is a clear liquid most often 
used as a metal degreaser. Classified as a vola-
tile organic compound, TCE is a known carcino-
gen. Additionally, both chronic low dose expo-
sure and acute exposure to higher concentrations 
of TCE have been cited as toxic to the kidneys, 
liver, immune system, central nervous system, re-
productive system, and fetus development.35 TCE 
is not readily soluble in water. But it is sufficiently 
soluble to dissolve in water at concentrations that 
far exceed safe criteria for drinking, vapor intru-
sion, and aquatic life. TCE, and other chemicals 
like it, are heavier than water and when released 
in a concentrated form, as from an underground 
tank, sinks through the soil and the groundwater.  
Since TCE is relatively insoluble it lasts for long 
periods of time as a dense non-aqueous phase 
liquid (DNAPL) which continues to be a source 
releasing dissolved concentrations for decades.  
If it contaminates a deep aquifer it can sink to 
depths that make excavation of contaminated 
soils difficult and expensive. 

The small town of Mancelona has become the 
site of one of the largest TCE contaminations in 
the United States. Between 1947 and 1967, 
Mt. Clemens Metal Products Company, later 
Wickes Manufacturing, used TCE to degrease 
the stamping machinery used to manufacture 
car parts. TCE-laced wastewater was deposited 
on the ground and in unlined lagoons, allowing 
the chemical to leach downward through the 
soil and contaminate the underlying ground-
water and aquifer. In the early 1960s, recalls 
one plant worker, the local health department 
even tolerated such dumping. EPA tests for TCE 
in 1985 were inconclusive, but the DEQ later 
detected TCE in groundwater northwest of the 
site. Because the polluting company had gone 
out of business and could no longer be held 
liable when the contamination was discovered, 
the state of Michigan assumed responsibility 
for managing the spreading contamination 
around 2001. The TCE plume in Mancelona is 
now roughly 6 miles long and 1.5 miles wide, 
polluting 13 trillion gallons of groundwater 

and migrating into the Cedar River.36 Moving 
at varying speeds depending on the depth of 
contamination, the shallowest TCE contamination 
is moving at a rate of up to 400 feet/year, with 
the rate of motion slowing as depth increases 
and the soil becomes less porous.36 Drinking 
water standards in Michigan require that the TCE 
concentration in groundwater be no more than 
5 parts per billion (ppb), but the center of the 
plume has concentrations over 100 ppb.

After discovering TCE in the groundwater, the 
DEQ began working to mitigate the plume’s 
impacts on residents. The state has spent $27 
million mitigating the impacts of TCE in Mance-
lona and the surrounding area. A significant 
amount of this funding has been from the Clean 
Michigan Initiative, which is now running out 
of funding, presenting a problem for continued 
long-term management and mitigation. Much of 
the money has gone toward establishing and 
operating a new water and sewer authority 
that supplies water to affected well owners from 
municipal wells that are either deeper than the 
plume or up-gradient from it.

The DEQ current mitigation strategy is continued 
management. The DEQ maintains 130 special 
monitoring wells and checks them twice per year 
for TCE contamination as the plume continues 
its movement. The DEQ also funds the sampling 
of residential wells not yet covered by the new 
water authority and has provided bottled water 
to residents waiting for connection to the munici-
pal system. The municipal authority now has 650 
connections to customers who formerly used resi-
dential wells and to homes and condominiums in 
the Schuss Mountain resort area.36 

The state’s current approach to the Mancelo-
na TCE plume is a practical one based on the 
plume’s expansion. However, the 15-year delay 
from the first hint of TCE groundwater contami-
nation until the start of DEQ mitigation exposed 
hundreds of people to the carcinogen during 
this period and may have precluded less costly 
solutions.
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Michigan Groundwater Law and Policy

The Michigan Constitution in 
Article 4, Section 52 declares 

all waters of the state to be of para-
mount public concern and imposes 
a mandatory duty on the Legislature 
to protect water resources from 
pollution and impairment.31 Rather 
than protecting groundwater as a 
whole – or water throughout the 
hydrologic cycle – Michigan law em-
phasizes regulation of categories of 
pollution sources that affect ground-
water. This backward approach to 
resource protection blinds the state 
to the overall condition of Michi-
gan’s groundwater – and artificially 
divides groundwater from the rest of 
the water cycle. The result is a degraded resource.

Federal laws do not fill the breach. The Clean Water 
Act does not generally apply to groundwater. The Safe 
Drinking Water Act provides some funding to states to 
assist communities in assessing threats to community 
water supplies, including groundwater supplies and 
to develop wellhead protection plans. But it does not 
provide a policy or regulate many groundwater con-
tamination sources.

State law does lay down some groundwater protec-
tions. Michigan water quality protections in theory 
extend to groundwater. As defined in state statute, 
“Waters of the state” means groundwaters, lakes, rivers, 
and streams and all other watercourses and waters, 
including the Great Lakes within Michigan’s boundar-
ies.32

Michigan’s Natural Resources and Environmen-
tal Protection Act (NREPA), Part 327 declares that 
groundwater and surface water are a single hydrologic 
system. Groundwater can recharge surface water, and 
surface water on occasion loses water to and recharges 
groundwater. The waters of the state should be con-
sidered one resource for any groundwater protection 
regulation or standard. For example, discharges to 
groundwater that do not comply with water quality 
standards are often allowed to “vent” to surface waters, 

allowing the discharge of pollutants to groundwater so 
long as they do not violate more lenient surface water 
standards, which are often more easily met because 
of the volume of stream flow and rapid transport and 
dilution of pollutants.33

Part 327 recognizes water in the Great Lakes basin 
and Michigan is held in public trust for the benefit 
of citizens. This principle should govern every water 
statute, and any statute regulating activities that pro-
tect groundwater, to assure that contaminants do not 
impair the public trust in connected wetlands, creeks, 
streams, and lakes, and Great Lakes.

Because land use directly affects groundwater quality, 
land uses should be managed to protect groundwater 
quantity and quality, connected surface waters, and the 
public trust at least in hydrologically connected public 
trust streams and lakes. Michigan courts have noted 
that local governments in land use or permit decisions 
have a duty to consider the adverse impacts to ground-
water and the public trust in water resources before 
they approve a use or project.34

Despite these legal provisions, in practice Michigan 
treats groundwater and surface water differently. 
Drinking water standards apply to water drawn from 
subsurface sources and cleanup standards apply to 
contaminated groundwater, but ambient water quality 
standards do not apply to groundwater.
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The State of Michigan’s Groundwater

Any dispassionate assessment of Michigan’s 
groundwater cannot overlook the thousands of 

contaminated sites and associated use restrictions, 
and the continuing creation of contaminated sites. The 
state of Michigan’s groundwater is compromised and 
deteriorating.

Although some may argue it is too costly to clean up 
and protect Michigan’s groundwater, it is in fact cost-
lier to ignore the problem. Contamination migrates 
vertically and laterally with the flow of groundwater, 
increasing cleanup costs and impacting clean aquifers. 
We are transferring these costs, which increase perhaps 
exponentially with time, to our children and future 
generations. The state has not yet reckoned with cleanup 
costs for contaminated groundwater, let alone the costs 
to public health and infrastructure. As competition over 
scarce water resources continues globally, Michigan’s 
groundwater will become ever more important in sup-

porting human health, ecology and the economy.

The state of Michigan’s groundwater will not improve 
without changes in policy and practice.

RECOMMENDATIONS

A State Groundwater Policy

Thanks to the federal Clean Water Act (CWA) and cor-
responding state laws and rules, Michigan has a surface 
water quality policy. The CWA requires states to spec-
ify appropriate water uses for individual water bodies, 
taking into consideration the usage and value of public 
water supply, protection of fish, wildlife, recreational 
waters, agricultural, industrial and navigational water-
ways.35 Suitability of a water body is examined by states 
and tribes for usages based on physical, chemical, and 
biological characteristics. 
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The CWA also requires states and tribes to adopt an 
anti-degradation policy that includes a three-tiered 
anti-degradation program. Anti-degradation pro-
cedures identify steps and questions that need to be 
addressed when specific activities affect water quality. 
Tier 1 is applicable to all surface waters. It maintains 
and protects current uses and water quality conditions 
to support existing uses.

As noted earlier, the CWA does not generally apply to 
groundwater, leaving policies to the states. Despite the 
significance of groundwater to Michigan’s public health, 
ecological health and economy, it lacks such a policy.

The state should articulate a groundwater policy and 
law that reaffirms groundwater is directly connected 
to surface water as part of a single hydrologic cycle, 
protecting this paramount public trust resource 
from impairment and degradation. This will assure 
it can serve as a sustainable source of safe drinking 
water, health, and sustenance, support healthy eco-
systems and serve other societal needs.

Cleanup 

Although the exact cost of cleaning up the thousands 
of groundwater contamination sites in Michigan has 
not been determined, it clearly runs in the hundreds of 
millions of dollars or more – on top of the more than 
$1 billion state taxpayers have shelled out over the last 
30 years. To address this need, Governor Rick Snyder 
proposed a “pay as you go” approach of $45 million per 
year funded by an increase in the state landfill dump-
ing fee from 36 cents per ton to $4.75 per ton. The 
Governor says the $45 million would allow for cleanup 
of 300 sites annually and efforts to address emerging 
contaminants at many sites. That translates to a clean-
up cost average of no more than $150,000 per site. 

The state should identify a long-term funding source, 
such as a voter-approved bond, and appropriate fund-
ing needed to clean up over 6,000 remaining sites with 
contaminated groundwater where no other viable 
party can be found to pay for cleanup. A reasonable 
estimate of the need is expenditures of $50 million 
per year for the next 20 years, or $1 billion.
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End Sacrifice Zones

A policy that writes off large and numerous areas of 
contaminated groundwater as too expensive to clean 
up overlooks the costs of leaving it in place for genera-
tions – and gives polluters an out if they cause contam-
ination. This is poor policy. As the State of Michigan’s 
30-year water strategy observes, “Groundwater use 
and value is increasing, and the state must invest in the 
information and decision systems to realize ground-
water’s full value, promote its wise use and protect its 
hydrological and ecological integrity.”

While restricting groundwater use may make sense in 
limited situations where the contamination cannot be 
cost-effectively cleaned up, an assumption that pol-
luters can rely on restricting groundwater use at sites 
that are contaminated now and in the future treats the 
groundwater resource as valueless or replaceable. This 
is a philosophically bankrupt approach. Groundwater 
is a life-giving, valuable public resource. The default 
assumption for sites contaminated in the future should 
be restoration of affected groundwater.

The Michigan Legislature should end the creation of 
automatic legal “sacrifice zones,” where groundwater 
use is restricted or banned, for any site where con-
tamination is discovered after December 31, 2018. 
Those who contaminate groundwater after that date 
should be required to restore it. If in specific cases 
contamination cannot be cleaned up cost-effectively, 
those responsible should pay damages to the State 
of Michigan for polluting the public’s groundwater 
resources.

Protecting Groundwater from  
      Septic Tank Wastes

The most water-rich state in the nation is the only one 
that lacks statewide requirements to prevent pollution 
of groundwater and surface water from failing septic 
systems. This giant loophole in protection must be 
closed.

The Michigan Legislature should enact a law requir-
ing all septic systems to be periodically inspected 
and properly maintained. The law should include 
minimum design standards based upon soil type and 
proximity to water tables and surface water.

Enable Private Well Water Testing

Thousands of Michigan citizens relying on private 
wells may be drinking polluted groundwater without 
realizing it. The state should remove cost barriers to 
testing of such wells initiated by their owners.

The Michigan Legislature should appropriate fund-
ing to enable owners of residential drinking water 
wells to obtain testing of well water samples.

Assuring the Public’s Right to Know

In recent decades, Michigan citizens have been denied 
vital information on contamination sites. In the early 
years of cleanup, state law required the predecessor of 
the DEQ to rank sites according to hazard and pub-
lish an annual ranked list. The state should return to a 
ranking system for all sites and inform citizens annual-
ly of those posing the greatest risk.

The Department of Environmental Quality should 
publish a biennial report on the state of groundwater 
in Michigan including a ranking and a map of the 
100 contaminated groundwater sites that pose the 
greatest risk to human health and the environment.

Protecting Rural Homeowners from  
      Nitrate Contamination

The state’s laissez-faire policy toward nitrate contam-
ination of groundwater falls short of the standard 
Michigan’s citizens deserve. Rural families, including 
farm families, are at risk.

Michigan’s current approach essentially uses private 
rural drinking water wells as nitrate contamination 
detectors. But many private well owners are not even 
aware their wells are contaminated. There is no pro-
active, systematic statewide groundwater monitoring 
program for nitrate nor are there programs specifically 
directed at reducing nitrate pollution of groundwater 
from agricultural practices.

Because of widespread nitrate contamination of rural 
groundwater in Minnesota, that state has proposed 
a nitrate rule.36 The proposed rule would restrict the 
application of nitrogen fertilizer in the fall or on frozen 
soils where 50% or more of the land involved is in an 
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area of vulnerable groundwater or in a drinking water 
supply management area that has nitrate concentra-
tions at or above 5.4 parts per million. 

A second part of the rule would require mitigation 
efforts in drinking water supply management areas 
with elevated nitrate. Agriculture operations in so-
called Level 3 and 4 areas, where nitrate contamination 
is the worst and most resistant to reduction, would 
be subject to mandatory best management practices 
prescribed by the state Commissioner of Agriculture in 
conjunction with a local advisory team.37

Not surprisingly, the proposed Minnesota rule has 
met considerable resistance from agriculture. And 
the precise features of an analogous Michigan rule 
should be tailored to meet Michigan’s agricultural and 
environmental conditions. But a continued tolerance 
of nitrate contamination of Michigan groundwater is 
unacceptable.

The State of Michigan should aggressively prevent, 
detect and clean up nitrate pollution resulting from 
farm practices and assist rural communities in 
obtaining safe, nitrate-free drinking water. The state 
should enact by statute or rule a requirement that 
best management practices be employed for appli-
cation of fertilizer and animal waste in areas where 
nitrate is detected at one half or more of the drink-
ing water standard.

Improved Groundwater Data Collection

Michigan’s 30-year water strategy notes that the collec-
tion of groundwater monitoring data is not well fund-
ed or coordinated. The strategy recommends funding 
of “a coordinated, long-term monitoring strategy to 

provide baseline and trend information about surface 
and groundwater quality and quantity. This infor-
mation is necessary to base decisions and best direct 
actions and future investments to support healthy peo-
ple, ecosystems, communities and economies.”38 The 
need for groundwater monitoring data is particularly 
critical. The strategy assigned DEQ the task of devel-
oping, by this year, a long-term groundwater monitor-
ing strategy providing information sufficient to assess 
status and trends in quality and predict impacts from 
groundwater withdrawal. The recommendation is 
sound. The state should implement it.

The State of Michigan should improve groundwater 
data collection and reporting and work with EPA 
and Great Lakes states to improve understanding of 
the effects of groundwater contamination on Great 
Lakes water quality.

Groundwater Education

How many citizens know the volume of groundwater 
in the Great Lakes watershed is the equivalent of a 
sixth Great Lake? How many know their septic system 
can foul groundwater for themselves and others if not 
maintained? How many know there are thousands of 
contamination sites in Michigan and more discovered 
as time passes? And how many know actions they 
can take to protect groundwater themselves?  Citizens 
should be equipped with fundamental groundwater 
literacy, which requires outreach and education.

The Michigan Legislature should appropriate ade-
quate funds to enable municipalities, MSU Exten-
sion, nonprofit organizations and others to conduct 
a statewide groundwater education program.

Because of widespread nitrate 
contamination of rural ground-
water in Minnesota, that state 

has proposed a nitrate rule that 
would restrict the application of 

nitrogen fertilizer in the fall or 
on certain frozen soils. 
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