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SUMMARY 

"Environmental Profile of the Grand Traverse Bay Watershed" 
Michigan United Conservation Clubs 

June 20, 1985 

The Michigan United Conservation Clubs (MUCC) has 
completed a profile of the environmental quality of the 
Grand Traverse Bay watershed. The report is being released 
in conjunction with the 48th Annual Convention of MUCC in 
Traverse City, and includes several policy resolutions for 
consideration by the convention. 

Overall environmental quality of the watershed remains 
very good, despite explosive development taking place. 
Nevertheless, degradation of virtually all natural resources 
has occurred. Groundwater pollution is the single most 
critical environmental problem facing the region. 

Sustained economic health depends on protecting and 
conserving the regionfs outstanding natural resources. 
This will require changes in use and management of the region1 
natural resources. Greater local efforts are advised; environ 
mental programs and regulations more stringent than those 
used elsewhere are warranted. 

Land Use and Development; Growth in population and 
development is expected to continue. This will place in-
creasing stress on fragile natural resources. If the water-
shed's ecosystem with its intricate beauty and tremendous 
economic value is to be maintained in perpetuity, the issue 
of ecological limits must begin to define local development 
decisions. Cooperative regional planning for growth is 
essential. 

Billboards are marring the area's unmatched scenic 
beauty. They should be strictly regulated, and local govern-
ments have this ability. Expanding development will require 
expanded transportation networks. This will lead to even 
more growth; direct and indirect environmental impacts of 
freeway extensions into the region would be enormous and 
should be rejected. Lake and streamside developments must 
be strictly regulated by local zoning; most ordinances are 
inadequate. Loss of farmland to development continues. 
Increasing competition for use of forests suggests the need 
for forest management plans. 

Groundwater: Groundwater quality in the Grand Traverse 
Bay watershed is unsatisfactory. There are 51 cases of 
known or suspected groundwater contamination in the area. 
Pollution sources range from oil and gas development, cherry 
brining pits, underground gas and chemical storage tanks, 
nitrates, pesticides, brining of roads, road salt storage 



and landfills. Past and present management of wastes and 
other practices virtually guarantee the continuation of 
pollution of groundwaters. Without new management strategies, 
the drinking water supplies from more wells will be lost. 

Underground storage of gasoline is probably the single 
greatest threat to the watershed's groundwaters. Yet every 
individual, business and farm has potential to contribute 
to degradation of local groundwater, and inadvertently to 
pollute drinking water supplies. Numerous recommendations 
are made for protecting the watershed's priceless groundwater 
resources. 

Grand Traverse Bay: Experts believe water quality 
in the bay is very good. However, a new water quality study 
is advised, since the last study is over ten years old. 
Given the regionfs vested economic stake in the bay's water 
quality, local funding is recommended. 

Untreated stormwater runoff from Traverse City continues 
to enter the bay. New development should be required to 
use settling ponds for runoff. Septic system maintenance 
is important to limit nutrients entering the bay. Strict 
enforcement of wastewater discharge permits is needed. 

Protection of the Traverse City water supply from 
East Bay is imperative. Without it, the entire city water 
system could be jeopardized. 

Toxic chemical contamination of Lake Michigan is a 
serious problem affecting the bay. Some local sources are 
identified (e.g., U.S., Coast Guard Air Station), but most 
problems require regional and national solutions. In the 
long run, environmental and public health and welfare of 
the region will best be protected by directly confronting 
these difficult problems. In the political arena, the people 
of the region have been with few exceptions largely silent 
regarding the search for solutions to these problems affecting 
their bay. No region has greater economic and emotional 
ties to the quality of its natural resources. No region 
has greater potential for providing articulate and convincing 
leadership to demonstrate that environmental protection 
is compatible with and essential to sustained economic pros-
perity and growth. 

Air Quality: Air quality in the watershed is very 
good. The area is classified as moderately sensitive to 
the effects of acid rain. Percipitation containing exces-
sive amounts of acidity has been measured nearby. Airborne 
toxics are another threat to the air and water quality; 
political pressure must be raised by the region for national 
solutions. 



Fisheries: The fisheries of the Grand Traverse Bay 
watershed have potential to collectively be the best in 
the state. The problems of Indian gill netting and Lake 
Michigan toxic chemical pollution/ however, must be resolved 
prior to full utilization of this potential. Acceptance 
and implementation of local fishery management plans and 
the Indian fishing agreement is essential. Better monitoring 
and regulation of toxic pollutants, including airborne pollution, 
is needed. Sports anglers are advised to take seriously 
public health advisories concerning eating some Grand Traverse 
Bay fish. 

Wildlife: Loss of habitat from new development is 
the greatest threat to the area's wildlife. Extraordinary 
efforts to preserve the watershed's wetlands and other wild-
life habitat should be taken. The economic potential of 
hunting should be recognized and promoted in the region. 

Greater management and control of the mute swan popula-
tion is recommended. If the watershed is to preserve a 
healthy loon population, aggressive steps must be launched 
immediately to implement nest site protection and elimination 
of harrassment during their breeding season by boaters. 
Bald eagles and osprey could slowly recover in numbers in 
the watershed, if toxic chemical pollution of the bay's 
fishery could be significantly reduced and potential nest 
site locations protected for the future. 

Unique Natural Areas: The Grand Traverse Bay water-
shed has natural features found nowhere else in the world. 
Local programs with or without state and federal support 
should be implemented to protect these special features. 

### 
Policy Recommendations to MUCC: Resolutions are recom-

mended for policies for billboard control, cherry brine 
pollution control, resolution of the U.S. Coast Guard Air 
Station pollution, surface and groundwater protection, oil 
and gas development, Grand Traverse Bay study, and fishery 
management plans. These resolutions are on the MUCC Annual 
Convention agenda as Resolutions Nos. 8, 23, 24, 25, 26, 
27, and 45, respectively. 

### 
Copies of the 65-page report are available from MUCC 

for $5 (ppd.): MUCC, Box 30235, Lansing, MI 48909. 
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INTRODUCTION 

The purpose of this report is to compile, summarize, 
and critique information available on all aspects of environ-
mental quality and conservation issues in the Grand Traverse 
Bay watershed. The report highlights existing controversies 
and emerging problems regarding natural resources management 
in the watershed. 

The Grand Traverse Bay watershed includes portions 
of Leelanau, Grand Traverse, Kalkaska, and Antrim Counties 
and a small portion of Charlevoix County. 

The report is being released in conjunction with 
the 48th Annual Convention of the Michigan United Conserva-
tion Clubs (MUCC), June 21-23, 1985 in Traverse City. 
It was prepared by Steve Forgacs, MUCC Resource Specialist, 
and Wayne Schmidt, MUCC Staff Ecologist. The report's 
recommendations form the basis for several policy resolutions 
to be considered at the MUCC convention (see Chapter 11). 

The first step to protecting the future of the 
region's environment is a clearer public understanding 
of threats to the watershed's outstanding natural resources. 
This report is intended to contribute to that understanding 
by fostering debate and discussion on the issues and offering 
recommendations for solutions to existing and potential 
natural resource problems facing the people of the Grand 
Traverse Bay region. 
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Figure 1. Grand Traverse Bay Watershed. 
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OVERVIEW 

The Grand Traverse Bay watershed is blessed with 
outstanding natural resources and unmatched scenic beauty. 
The area offers a quality of life unexcelled in Michigan. 
In fact, many believe this area is one of the finest places 
in the world to live and vacation. This perception has 
made the region one of the fastest growing areas of the 
state. 

Growth has brought mixed blessings. Thousands of 
residents and tourists now have opportunity to enjoy the 
natural resources of the Grand Traverse Bay area and the 
unlimited outdoor recreation opportunities in the water-
shed. The economic base of the region depends on prudent 
management of those natural resources. Nowhere are the 
economic benefits and incentives for conservation more ap-
parent than in this region. 

But on the negative side, growth has brought increased 
pollution and pressures on natural resources. Groundwaters 
have suffered the most. But all natural resources, from 
soils to wildlife to the bay, have been hurt to some degree. 
Some problems are from, practices no longer in use (e.g., 
DDT and open dumps). Others were caused by practices which 
still have not changed (e.g., underground gasoline tanks). 

The greater the growth and intensity of use, the 
greater the potential for conflicts in use and degradation 
of the region's natural resources. If the trend towards 
steady deterioration of the region's environmental quality 
is to be arrested, dramatic (and to some, radical) changes 
are essential. 
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LAND USE AND DEVELOPMENT 

Introduction 

Continued rapid growth in population and development 
is projected for the Grand Traverse Bay watershed. The 
state's economy is probably the most significant factor 
in determining the extent and rate of that growth. Increases 
in tourists and residents will put additional strains on 
the natural resources of the watershed. 

The population in the watershed is expected to signifi-
cantly increase in the future. From 1970 to 1980, Antrim 
County's population grew by 28.4%, Grand Traverse County 
by 40%, Kalkaska County by 103%, and Leelanau County by 
29%. Fastest growing townships include Torch Lake in Antrim 
Co., which grew by 82% between 1970 and 1980; and Boardman 
Township, which increased its population by 293%. Whitewater 
Township in Grand Traverse Co. and Sutton's Bay Township 
in Leelanau Co. also had dramatic increases in population. 
By the year 2010, the populations in Grand Traverse and 
Kalkaska Counties are expected to increase between 24% and 
49%. 

The region's waters are magnets for development. 
The local axiom is you "pay for a view of the bay." Shore-
lines are usually the most environmentally sensitive locations. 
The result, without strict regulation and environmentally 
sensitive development, is increased sedimentation of lakes 
and streams from unvegetated lands, destruction of valuable 
wetlands, impairment of scenery which made the area famous, 
and loss of fish and wildlife habitat. 

Billboards 

Billboards are detracting from the beauty of the 
Grand Traverse Bay area. Stricter local ordinances are 
necessary. State law does preempt township ordinances re-
garding size, lighting, and spacing of billboards on inter-
state and state roads which are part of the federal primary 
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system. However, townships (or cities) can legally establish 
setback and height requirements for billboards on these 
roads. In addition, they can limit billboards to designated 
districts. The City of Flint, for example, has a successful 
billboard setback ordinance. Adopted in 1970, the ordinance 
bans new billboards within 600 feet of highways and has 
been upheld in court. 

The absence of billboards on Old Mission Peninsula 
provides striking contrast to the garish barrage of outdoor 
advertising elsewhere, particularly along US-31. We suggest 
the long term economic health and certainly the visual quality 
of the region will be best served by an abrupt reversal 
of current practices of virtually unlimited use of outdoor 
advertising in the region. 

Agriculture 

Cherries are the most significant crop grown in the 
watershed, bringing an average of $75 million per year into 
the area. Apples and grapes are also grown in the watershed, 
particularly around the perimeter of the bay. Vegetable 
farming occurs principally in southern Grand Traverse County. 

Loss of farmland is a problem for the watershed's 
fruit growers. Prime fruit growing areas are often prime 
development tracts. Unfortunately, people and fruit both 
love to live by the bay. Agricultural lands lost to develop-
ment are essentially lost forever. 

Forestry 

Forest lands are the dominant land cover in the water-
shed, comprising almost 50% of the area. Three major forest 
types are present. Sugar maple, birch, beech, and other 
hardwoods are found on the rolling, loamy soils. Aspen, 
red, and jack pines are found in the less fertile sandy 
plains. The third type, white cedar, balsam fir, and black 
spruce, are located in the more poorly drained swampy areas. 

Biomass conversion is a method of converting wood 
(in this case, tree tops and branches) into energy by burning. 

-5-



The Traverse City Light and Power Co. utilizes biomass conver-
sion to supplement coal power generation. DNR forestry 
officials do not expect the demand from the plant to seriously 
impact the forests in and around the watershed because of 
the relatively small amount of biomass being used. This 
does, however, point out the increasing demands being put 
on the forests in the watershed, not only for recreation, 
but commercial uses as well. 

Transportation 
In light of the region's development trends, the 

transportation network in the watershed will eventually 
have to be enlarged to accomodate the increase in residents 
and tourists attracted to the area. The quality of the 
area will suffer as a result. More valuable lands will 
be used up for roadways; less habitat will be available 
for wildlife. Additional development will be encouraged 
because of additional roads. 

An example of the incremental improvements to local 
roads in response to development is occurring on US-31 around 
Acme. US-31 is scheduled to be reconstructed to four and 
five lanes from Four Mile Rd. (in Traverse City) to M-72 
(in Acme) in 1985. The environmental assessment for widening 
US-31 from M-72 to just north of the Grand Traverse Resort 
is now under review. This assessment from the Michigan 
Dept. of Transportation noted, "The pace of the Grand Traverse 
Resort Village development is rapidly transforming land 
use on both sides of US-31 and M-72, and is already having 
a tremendous impact on traffic patterns and volumes in the 
US-31/M-72 area. Other developers have also been active 
along US-31 and M-72 in the past two years... In 1980, 
the average daily traffic count [on US-31] was approximately 
15,000 vehicles. It is anticipated that by the year 2000, 
the average daily traffic count will be approximately 25,000 
vehicles." 

There is considerable interest in the business community 
of northwest Lower Michigan to extend the US-31 freeway 
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from Ludington to Traverse City, the US-131 freeway from 
Cadillac to Traverse City, and other freeway projects to 
Traverse City. The costs of these expansions would be enor-
mous and do not appeal: likely in the foreseeable future 
due to the lack of state and federal funds for new highway 
construction. 

The direct and indirect environmental impacts of 
freeway extensions into northwest Lower Michigan would be 
tremendous. The MUCC has long opposed any freeway extensions 
into northwest Lower Michigan north of Ludington and Cadillac 
for these reasons. Traffic congestion, however unpleasant, 
does constrain to some extent the rate of population and 
tourism growth of the Grand Traverse Bay area. 

We cannot conclude at what point demand for an expanded 
highway system will prove irresistible. But we do not believe 
the costs of a major highway system expansion can be justified 
at this time. 

Oil and Gas Development 

Oil and gas development in the Grand Traverse Bay 
watershed is concentrated in the southeast corner of Grand 
Traverse County and running through the northwest corner 
of Kalkaska County, along the northern Niagaran trend. 
The DNR estimates that oil and gas development in the water-
shed is steady to slowly increasing. Interest in deep wells 
in the area has dropped for the time being, but is expected 
to eventually return once the most productive areas in other 
parts of the state are developed and the price of petroleum 
rises sufficiently. 

Oil and gas development can have serious environmental 
impacts, particularly on groundwater (see Chapter 3). Drilling 
will also affect wildlife habitat and will temporarily or 
permanently displace wildlife. Activity, noise, odors, 
and clearing required for drilling are all negative impacts 
in oil and gas development. 
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Lakeside Zoning Ordinances 

Railroad right-of-ways just west of Wilson and Ben-
way Lakes in Antrim County have recently been sold. The 
land is adjacent to the lakes and is potentially very good 
real estate for development. Local residents fear that 
the sale of these lands will allow condominiums or other 
large scale development projects to occur. Wilson Lake 
is particularly vulnerable to development because Banks 
Township, in which the lake is located, has a very weak 
ordinance regulating lakeside development. Milton and Elk 
Rapids also have weak ordinances, and are vulnerable to 
large scale lakeside development. 

Townships without strong ordinances regulating lake-
side development are not the only ones subject to unwanted 
development. Long standing zoning ordinances on Lake Charlevoix 
have been recently challenged in court by developers as 
being unconstitutional. Hayes Township in Charlevoix County 
has a model ordinance; it requires a minimum of 100 feet 
of lake frontage for each single family user sharing the 
use of the lake. It is intended to protect Lake Charlevoix 
from over-development and over-use. The lawsuit (Fox & 
Associates, Inc. v Hayes Township) will soon be tried in 
Charlevoix Co. Circuit Court; it will determine the outcome 
of efforts of local governments throughout Michigan, including 
all northwest Lower Michigan, to determine limits to growth 
and recreational carrying capacity of their local lakes. 
Even though courts have upheld zoning as a legal means to 
control development activity, the precedent set by this 
case could be a serious blow to local zoning prerogatives 
if Hayes Township losses. 

Conclusions and Recommendations 

Development of the watershed today will shape the 
area's future. Development activities must be regulated 
so that the natural resources of the area are impacted in 
the least possible way in order to insure a clean, scenic 
watershed for future generations. 
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Some of the immediate needs for regulating development 
are : 

**Stricter local ordinances for billboards, including 
setback and height regulation for areas along state roads, 
designation of billboard districts, and prohibition of bill-
boards in special scenic areas wherever possible. 

**Establishment or strengthening of ordinances regulating 
lakeside development projects, particularly for Banks, Elk 
Rapids, and Milton Townships in Antrim County; the Hayes 
Township (Charlevoix County) ordinance is suggested as a 
model. 

**Opposition to the development or continuation of 
new freeways into the Grand Traverse Bay watershed; improve-
ments to existing roads (such as US-31) should include the 
best available measures to protect the area's natural resources 
and discourage new growth into environmentally sensitive 
areas. 

**Development of a local forest management plan which 
recognizes the importance of the forest not only for timber 
production and minerals, but for recreation and wildlife 
as well. 

-9-



GROUNDWATER 

Introduction 

Groundwater quality and management in the Grand Traverse 
Bay watershed is unsatisfactory. Past sites of contamination 
include the number one site on the Dept. of Natural Resources1 
(DNR) priority list. Current management of chemicals and 
wastes in the watershed virtually guarantees a major expansion 
of the number of sites of groundwater contamination. 

There are 51 known sites of contaminated groundwater 
in the watershed (see Appendix A), as identified in the 
DNR1s "Michigan Sites of Environmental Contamination." 
This list does not include all locations of groundwater 
pollution in the watershed; many sites and sources of ground-
water pollution are undiscovered. Statewide, new sites 
are being identified at the rate of three to four per month. 

Causes of contamination range from gas and oil develop-
ment to chemical storage. The sandy soils in the watershed 
offer little resistence to the leaching of contaminants 
into the groundwater. Several serious problems in East 
Bay Township in Grand Traverse County highlight the problem 
(see Figure 2). 

U.S. Coast Guard Air Station 

The most publicized case of polluted groundwater 
is the "Avenue E" area in East Bay Township. Pollutants 
of benzene, toluene, and xylene, as well as numerous other 
toxic chemicals have contaminated approximately 102 residen-
tial wells. The plume of contamination is reaching Grand 
Traverse Bay. 

Michigan Attorney General Frank Kelley reviewed the 
case in May 1982 and concluded that the cause of the pollu-
tion was the U.S. Coast Guard and coming from land owned 
by the federal government. Kelley has sued the federal 
government in order to force the clean up and reimbursement 
of monies lost by residents of the area. 
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Figure 2. Groundwater contamination sites 
in East Bay Township. 



The MUCC has concluded an exhaustive investigation 
of this case, including review of all documents in U.S. 
Environmental Protection Agency files. This review has 
confirmed Kelley's conclusions. There is indisputable evi-
dence that the U.S. Coast Guard caused the "Avenue E" ground-
water pollution. There is no evidence that any other party 
contributed to the pollution. 

In light of the overwhelming body of evidence, the 
recalcitrant position of the federal government and its 
insistence on resolving the matter through litigation is 
inexplicable. Nevertheless, it appears that early settle-
ment of this problem is unlikely, despite the absurdity 
of government suing government to clean up pollution caused 
by government. In one of a series of News Releases from 
MUCC on this matter, on March 7, 1985, we concluded: "We 
want our tax dollars spent on cleaning up the pollution 
in Traverse City, not on more studies, and certainly not 
paying lawyers in the U.S. Justice Department to delay the 
clean up." 

Pine Grove Subdivision 
Another site of groundwater contamination, just east 

of the "Avenue E" site, is the Pine Grove residential area. 
The source of pollution in unknown. 

This site is the highest priority on the DNRfs list 
of statewide contamination locations. We have briefly re-
viewed the issue, and agree that additional study is war-
ranted to identify the source of the pollution. 

The former Parsons Corp. manufacturing site is sus-
pected of being the cause of the pollution. Several condi-
tions appear to contradict these suspicions, even though 
the chemical pollutants identified were apparently used 
in the Parsons facility. Based on extensive studies done 
on the "Avenue E" problem, groundwater flow from the Parsons 
site would appear to be north (to Grand Traverse Bay) and 
east (to Mitchell Creek). Further, the slope of the clay 
"basement" below the sand and gravel containing the contami-
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nated aquifer is west to east or southeast. Pollution 
from Parsons would have had to flow in the opposite direction 
(east to west or northwest) to reach the Pine Grove area. 

Cherry Capitol Airport 

On April 1, 1985 , gasoline pollution was discovered 
in groundwater monitoring wells on the south edge of the 
U.S. Coast Guard Air Station and just north of Cherry Capitol 
Airport. It is apparent that gasoline has entered ground-
water at the airport due to spills and/or leaking underground 
tanks. 

This incident is serious and warrants rapid clean 
up. Hopefully, this can be resolved voluntarily by the 
responsible parties without protracted litigation. 

This incident has not, however, contributed to the 
"Avenue E" pollution. Nevertheless, the U.S. Justice Depart-
ment (representing the U.S. Coast Guard) has attempted to 
combine the two cases. Last month it moved to add 13 new 
parties to the state's; suit against the Coast Guard. (Included 
are the airport commission, Grand Traverse County, Leelanau 
County, Traverse City, and several airlines and car rental 
agencies.) 

The Coast Guard's own expert concluded that the airport 
plume of contaminated groundwater "is or will merge with 
and augment the contamination previously found on the Air 
Station" (emphasis added). A U.S. Geological Survey expert 
stated on May 7, 1985 that any contamination from the airport 
could not have been responsible for the "Avenue E" pollution. 
We can only conclude the action by the U.S. Justice Department 
is one more step to delay and obfuscate the clear responsibility 
of the federal government to clean up the "Avenue E" pollution. 
Fortunately, on June 5, 1985, the court denied the motion 
by the U.S. Justice Dept. to add the 13 parties to the Coast 
Guard lawsuit. The Justice Dept. may appeal this decision. 
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East Bay Township Response 

The rash of groundwater pollution problems in the 
East Bay Township area could have serious impacts for the 
township's economic development and quality of life. A 
1982 DNR study, "Economic and Social Impacts of Groundwater 
Contamination: East Bay Township," concluded that motel 
owners were very concerned about the contamination spread-
ing, even though none of them had contaminated wells. Fur-
ther, the DNR concluded that "it appears that the contami-
nation may have more of an impact in future home sales than 
the people realize." 

To prevent any adverse impacts on tourism, the township 
is extending city of Traverse City water lines to much of 
the area. These costs and the risks to the township's image 
are graphic illustrations of the need for dramatic changes 
in how the Grand Traverse Bay area protects its groundwater 
supplies. 

Oil and Gas Development 

Chloride contamination of groundwater from oil and 
gas development appears to be inevitable. Presently, the 
best technology used by oil and gas companies to dispose 
of solid drilling wastes is to dump them on-site in lined 
pits in the ground (called mud pits). If the liner leaks 
or the mud pit is overfilled, brine can reach groundwater. 
The DNR Environmental Contamination list identifies 17 sites 
of known or suspected cases of groundwater pollution by 
chlorides from oil and gas development in the watershed. 
According to the DNR, it is probably only a matter of some 
seven to ten years before chlorides find their way from 
existing mud pits into the groundwater. 

Cherry Processing 

The cherry industry is also responsible for the contami-
nation of groundwaters in the watershed. Light sweet cherries 
are stored in lined pits in the ground in a solution to 
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bleach them prior to coloring them as marachino cherries. 
Tears and holes in liners and careless pumping, filling 
and disposal of the brine solution has lead to groundwater 
pollution as documented by DNR sampling (see Appendix A). 
This practice is presently unregulated by the DNR, yet it 
does have the authority to regulate brining operations pur-
suant to Act 245 of 1929 (Water Resources Commission Act). 
A DNR official admitted that "the lack of regulations on 
cherry brining operations is definitely a hole in our program. 

Underground Tanks 

Leaking underground chemical and gasoline tanks are 
also polluting groundwaters in the watershed. The DNR has 
identified eight such sites in the watershed which are known 
or suspected to be contaminating groundwaters (see Appendix A) 
There are likely countless other cases of environmental 
contamination from underground tanks and piping which are 
not yet discovered. The pollution at Cherry Capitol Airport 
is one example of recently discovered gasoline contamination 
(see earlier discussion). 

Every gas station, farm, and business which handles 
its own gasoline (or fuel oil) has a high probability of 
eventually causing groundwater pollution. Because gasoline 
is volatile and contains highly toxic and carcinogenic addi-
tives such as benzene, the problem is of utmost public concern 
The Michigan Dept. of Agriculture "Rural Nonpoint Source 
Pollution Subcommittee" in May 1985 recommended to the Gover-
nor's Cabinet Council on Environmental Protection: "New 
legislation and/or legislative rule changes should be devel-
oped that would enable the identification, regulation and 
eventual phasing out of underground petroleum storage in 
rural areas. Installation of new underground petroleum 
storage tanks should be closely regulated or prohibited 
altogether. Severe penalties should be established for 
dumping petroleum products." Underground storage of gaso-
line and other chemicals is probably the single greatest 
threat to the groundwaters of the Grand Traverse Bay water-
shed . 

-15-



New state and federal laws now require owners of 
existing underground storage tanks to register them with 
the DNR by November 1985. New or replacement tanks must 
be registered beginning in 1986. The DNR will then be re-
quired to review the information provided by tank owners 
and must recommend new laws to protect groundwaters. In 
addition, the U.S. Environmental Protection Agency has banned 
the installation of ne;w underground storage tanks which 
are subject to corrosion and hold more than 1,100 gallons 
of fuel, effective May 7, 1985. Violators are subject to 
civil penalties of up to $10,000 per day. Primary enforce-
ment of the law lies with state and local governments. 

But in the meantime, standards for existing tanks, 
including exemptions for smaller tanks (less than 1,100 
gallons), will not protect groundwaters. Some major oil 
companies have begun routine testing and replacement of 
tanks due to the environmental liabilities they pose. However, 
the many other tanks in existence pose a dire threat to 
the future of the watershed's groundwaters. Many of these 
tanks are reaching the end of any predicted safe life span. 
Without dramatic and unilateral local action, the problem 
of groundwater contamination in the Grand Traverse Bay area 
from gasoline and other petroleum products will accelerate 
although the pollution may not be detected for years. 

Nitrates 
Nitrate contamination of groundwater and wells is 

a problem which has been identified on Old Mission Peninsula 
and is of concern throughout the region. In a study done 
for the Northwest Michigan Regional Planning and Development 
Commision in 1980, approximately 11% of the 1,212 wells 
sampled were found to exceed the federal nitrate concentration 
level for drinking water. Nitrate concentrations of higher 
than 10 parts per million in drinking waters are of public 
health concern since they may cause methemoglobinema (blue 
baby disease), particularly in infants under six months 
of age. 
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That study also concluded that the leaching of ferti-
lizers applied to orchards in the area may be adding nitrates 
to wells which are less than 150 feet in depth. It is a 
significant threat to groundwater if application rates of 
fertilizers are excessive. Decomposition of soil organic 
matter and the improper functioning of septic systems were 
also named as possible contributors of nitrates to ground-
water. We are aware of no actions which have been taken 
to respond to the findings of this 1980 study. We assume 
nitrate contamination of the watershed's groundwater is 
continuing. 

Pesticides 

The application of pesticides may also contribute 
to the contamination of groundwater in the watershed. The 
continuous application of pesticides in the same area combined 
with the turning over of the sandy soils enables chemicals 
to enter groundwaters. The magnitude of this problem has 
apparently not been closely studied. 

The Michigan Dept. of Agriculture (MDA) "Rural Nonpoint 
Source Pollution Subcommittee" in May 1985 recommended to 
the Governor's Cabinet Council on Environmental Protection: 
"A program should be developed that would set up a collection 
system for the safe and convenient disposal of pesticides 
and pesticide containers." It is recommended that MDA be 
given the lead to develop this program by January 1986. 
We agree. 

Brines on Roads 
The use of oil field salt brines for the purpose 

of de-icing and dust control on local roads may have conta-
minated groundwater with toxic chemicals, although no such 
sites have apparently been identified locally. A DNR investi-
gation last year revealed the presence of sodium, calcium, 
benzene, toluene, and other associated organic chemicals 
in oil field brines in all samples taken across the state. 
As a result, the DNR ordered that oil field brines may no 
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longer be used for de-icing roads in the state, and that 
the use of such brines for dust control must be phased out 
by January 1, 1988. 

Brine solutions not from oil fields (which are free 
from toxic organic chemicals) and rock salt spreading on 
roads have potential for contaminating groundwater and surface 
waters with sodium, calcium, and chlorides. In general, 
significant adverse environmental impacts from this practice 
have not been documented. Concern has been expressed, however, 
about the impacts of salt on roadside vegetation. This 
may be a special problem in the Grand Traverse Bay area 
due to the economic importance of the area1s natural beauty. 
In addition, there is concern about the slow increase of 
salt concentrations which has been documented in Lake Michigan. 

Salt Storage 

Groundwater contamination from salt storage piles 
is another known source of groundwater contamination in 
the watershed (see Appendix A). Most often, uncovered salt 
storage piles from county road commissions were responsible. 
Rainfall melts the salt, sending a brine solution onto the 
ground and into the groundwater. 

Landfills 

Landfills have historically been a major contributor 
to groundwater contamination around the state. Over one-fourth 
of Michiganfs documented groundwater contamination is from 
landfills. 

Currently, there are no landfills in operation in 
Antrim County. The county uses the Antrim-Kalkaska Sanitary 
Landfill located in Kalkaska County, in Rapid River Township 
just south of the Antrim County line. This is the only 
operating landfill in Kalkaska County. The DNR is presently 
reviewing the license renewal for this landfill. Additional 
monitoring wells installed have recently confirmed groundwater 
contamination. 
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There are no landfills operating in Grand Traverse 
County. The county takes the majority of its wastes to 
Noonan1s Landfill in Leelanau County. Noonan1s Landfill 
currently has its license up for renewal. Monitoring wells 
have found a groundwater contamination plume travelling 
to state land adjacent to the landfill. According to the 
county planner, the plume is not dangerous because it is 
heading into an unpopulated forested area. We dispute such 
a sanguine conclusion,. 

Closed dumps and landfills pose a serious, but undefined 
risk to the area1s groundwaters. Some, such as one under 
the Cherry Capitol Airport, may have only received nontoxic 
domestic wastes and pose minimal threat. Others, such as 
the Old Mission dump near Bowers Harbor, may have received 
a variety of waste farm chemicals and pose a far more serious 
threat. The nature of the risk will vary depending on soils, 
hydrology, materials in the landfill, cover material and 
maintenance, and proximity and direction to wells and surface 
waters. Identification, study, and groundwater monitoring 
of all historic dump sites in the watershed is needed. 

Miscellaneous Home, Farm, and Business Practices 

Every person in the Grand Traverse Bay watershed 
has potential to contribute to degradation of local ground-
water, and inadvertently pollute his or her own drinking 
water. Individually the magnitude of these actions may 
appear insignificant. However, the cumulative impact of 
all these actions is very serious, particularly in light 
of the region's explosive population growth, the predominance 
of sandy soils, and the vulnerability of drinking water 
aquifers to chemical contamination. 

The following are examples of such practices: 
--Poor septic tank maintenance. 
--Disposal of solvents or cleaning agents in septic 

tanks or dumping them on the ground. 
--Disposal at homes or farms of used motor oil, or 

pesticide/fertilizer rinse wastes. 
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--Spillage of gasoline in fueling farm equipment. 
--Excessive application of weed killers or fertilizers 

on lawns, crops, or orchards. 

Conclusions and Recommendations 

Portions of the watershed's groundwaters have been 
seriously contaminated. Current practices provide no assur-
ance that new problems of groundwater contamination will 
be prevented. Stricter regulations, new local ordinances, 
and enforcement of groundwater protection laws are essential. 

Following are some of the immediate needs to protect 
the watershed's priceless groundwater resources: 

**Improved public understanding of the potential 
risks to fragile groundwater resources from common practices 
of individual, farm, and business use of chemicals and disposal 
of chemical wastes. 

**Development of regional facilities for handling 
oil and gas drilling wastes. 

**DNR regulation of cherry brining operations. 
**Development and enforcement of local ordinances 

to regulate underground storage of gasoline and other chemicals. 
**Careful monitoring of nitrate fertilizer and pesticide 

applications in the watershed. 
**Immediate halt to use of oil field brines on roads 

and restricted use of other salt brines and rock salt on 
roads. 

**Proper capping of closed landfills, upgrading of 
existing landfills to maximum standards, and identification 
and monitoring of old dumps and landfills for possible ground-
water contamination. 

**Improved household, farm, and business chemical 
use and waste disposal practices. 

**Increased monitoring of groundwater quality through-
out the watershed. 

-20-



INLAND SURFACE WATERS 

Antrim County 

Torch Lake water quality is among the best in the 
state. Data from the DNR Self-Help program (a program which 
utilizes citizen assistance to help DNR determine water 
quality of various lakes) classifies the lake as having 
low productivity (oligotrophic). A study done in 1983 by 
the Northwest Michigan Regional Planning and Development 
Commission concluded that the water quality of Torch Lake 
would stay very high if current levels of phosphorus entering 
the lake remain the same. Unmaintained septic systems are 
a major source of phosphorus. Phosphorus is often the most 
important factor in determining the amount of plant growth 
in a lake. Excessive amounts of phosphorus are undesirable 
as it can trigger large growths of algae, phytoplankton, 
and other aquatic plants. 

Elk Lake has high water quality. The water contains 
small amounts of phosphorus and nitrogen. The water is 
very transparent because of the low nutrient levels of the 
water. Bottom waters are deep and cold, and are well oxygena-
ted. Elk Lake is relatively insensitive to the effects 
of nutrients because of its large volume of water and its 
relatively rapid flushing rate, according to a water quality 
study done by the Northwest Michigan Regional Planning and 
Development Commission in 1979. 

Clam Lake has good water quality. However, the lake 
is often turbid, especially on windy days in the summer. 
Water skiiers come into the protected confines of the lake 
from Torch Lake and churn up the waters and also cause shore-
line erosion. Data from the Self-Help program on Clam Lake 
was not available. Water quality of the lake depends largely 
on nutrients received from the Upper Chain of Lakes area, 
which pass through the lake. 

Lake Bellaire water quality has improved in the past 
few years. A poorly designed wastewater treatment plant 
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had seriously degraded the water of the lake, but has since 
been re-designed. There is, however, some local fear that 
nitrogen and phosphorus from the wastewater treatment plant 
will eventually again become a problem for the lake. Future 
water quality of Lake Bellaire is dependent on the quality 
of effluent from the wastewater treatment plant. 

Lake Bellaire is also receiving direct and indirect 
runoff from cleared lands of the Arnold Palmer Golf Course 
and related developments. The project has in the past violated 
provisions of the law to prevent soil erosion. Runoff from 
cleared areas on slopes at Shanty Creek is another continuing 
sedimentation problem for Lake Bellaire. Rainfall erodes 
the slopes and sediments are deposited into the lake and 
its tributaries. We are not aware these problems have yet 
been fully resolved. 

Intermediate Lake is classified by the DNR as a lake 
with relatively low productivity. The lake has the second 
largest transparency range flucuation recorded in the state. 
It is believed that runoff from agricultural lands around 
the lake is causing the transparency fluctuations. These 
nutrients appear to be the largest threat to the lake's 
water quality. 

There are many small lakes in the Upper Chain, including 
Hanley, Wilson, Ben-Way, Ellsworth, Six Mile, Beals, and 
Scotts Lakes. Very little information about the water quality 
of these lakes is available. Local residents have noticed 
agricultural runoff getting into Scotts and Beals Lakes. 
Some people we have talked with suspect chemical contamination 
of Ellsworth Lake and adjacent groundwater by the International 
Disc Company due to industrial waste management practices. 
Nutrient input from farmland runoff is a large threat to 
the water quality of these lakes. 

Grand Traverse County 

Boardman Lake water quality is good. It receives 
nutrients from a resident duck and swan population, especially 
in winter, but the significance of this loading is unclear. 

-22-



Quality of the water in the future will depend on the amount 
of nutrient inputs from waterfowl and runoff as well as 
the quality of water coming from the upstream Boardman River, 
which empties into the lake. 

Silver Lake water quality is high. The lakeshores 
are partially developed and septic systems are the predominant 
method of waste disposal. Data from the Self-Help program 
about the lake is not available. Septic systems appear 
to be the biggest threat to the lake, as well as runoff 
from development projects. 

Arbutus, Rennie, and Spider Lakes and several smaller 
lakes in the vicinity have very good water quality. The 
lakes, known as kettle lakes, were formed by glaciers leaving 
unmelted blocks of ice when they retreated, which later 
melted to form the "kettles." The lakes are groundwater 
fed. There are little amounts of nutrients entering the 
lakes. Future water quality of the lakes will depend largely 
on the quality of groundwater in the area. 

Boardman River water quality is very good. Although 
development along the river has occurred, the river is desig-
nated a Natural River under the Natural Rivers Act (Act 
231, P.A. 1970). Strict regulation on development along 
the river has in the past and is expected in the future 
to protect water quality. Headwaters in the river are in 
Kalkaska County, where oil and gas development is common. 
The Boardman River is under constant threat of accidental 
oil and gas contamination despite efforts to protect it. 

Kalkaska County 
Skegemog Lake water quality is good, but transparency 

levels are low due to the lake1s shallowness, silty bottom, 
and suspended dissolved calcium carbonates. A study done 
by the Northwest Michigan Regional Planning and Development 
Commission concluded that Skegemog Lake was relatively insensi-
tive to nutrient inputs due to its rapid flushing rate. 
Cottage development around the lake is expected to continue. 
Water quality of the lake is largely determined by the quality 
of waters coming from the Torch River and Torch Lake. 
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Extensive wetlands are found in the eastern half 
of Skegemog Lake. The Skegemog Lake Wildlife Area is located 
here. The wetlands act as a filtering agent, keeping sediments 
and nutrients from entering Skegemog Lake and degrading 
water quality. Preservation of the wetlands is key to future 
water quality of Skegemog Lake. 

There are many other smaller lakes in the county. 
There is very little information available about the water 
quality of these lakes. DNR officials are concerned that 
oil and gas development in the vicinity may contaminate 
some of these lakes should spillage occur. 

Torch River water quality is good and is dependent 
on the quality of wat€*r from Torch Lake. Some nutrients 
believed to be from the Chain of Lakes region are impacting 
the river's plant growth. 

Rapid River water quality is good. The river drains 
a largely forested area and nutrient inputs are limited. 

Boardman river - see Grand Traverse County. 
Leelanau County 

Cedar Lake is a clean lake and water quality is very 
good. Continued development around the lake is expected. 
Septic system maintenance and placement will most likely 
determine the future water quality of this lake. 

There are a number of small tributaries along the 
eastern side of the county which feed Grand Traverse Bay. 
As lands are developed farther inland along the bay, surface 
runoff from the hilly lands could contribute significantly 
to sedimentation of the tributaries, lakes, and the bay. 

Conclusions and Recommendations 
Surface water quality in the Grand Traverse Bay water-

shed is currently very good. Nutrients from unmaintained 
septic systems and surface runoff, particularly from new 
development and agricultural lands, appear to be the biggest 
threats to maintaining the region's high quality surface 
waters in the future. Additional but undefined threats 
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may be occuring from discharge of contaminated groundwaters 
to lakes and streams, runoff of salt and other pollutants 
from roads and parking lots, and atmospheric deposition 
of pollutants from local and distant sources. 

Below are some of the immediate needs to protect 
the watershed's surface water quality for future generations: 

**State oversight of local conformance and enforcement 
of Act 347, the Soil Erosion and Sedimentation Control Act; 
support for state funding is critical. 

^^Implementation of improved soil erosion control 
measures on farms. 

**Enactment of township ordinances requiring routine 
clean-outs of septic tanks; or 

**Greater involvement by lake associations in planning 
a community-wide septic tank cleanout program. 

**Expanded citizen involvement in the DNR's Self-Help 
water quality monitoring program for inland lakes. 

**Preservation of wetlands, including those small 
areas which may not be regulated by state and federal law. 
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GRAND TRAVERSE BAY 

Introduction 

Grand Traverse Bay is a narrow inlet of Lake Michigan. 
Total surface area of the bay is approximately 360 square 
miles. The southern portion of Grand Traverse Bay is divided 
by Old Mission Peninsula into two approximately equal segments, 
referred to locally as East Arm (or East Bay) and West Arm 
(or West Bay). These two areas make up almost one-half 
of the entire surface area of the bay. Maximum depth of 
the Grand Traverse Bay is over 600 feet. 

Water quality of Grand Traverse Bay is very good 
to excellent. However, local citizens have noticed a decrease 
in water clarity, particularly in the past 10-15 years. 
The last published water quality study on Grand Traverse 
Bay was done in 1972. It found signs of a slight nutrient 
loading problem in the south end of West Bay. The trends 
for inorganic nitrogen and chloride concentrations in Lake 
Michigan continue to increase; the significance is unknown. 

There are important questions to be answered about 
the bayfs water quality. The last study was over a decade 
ago. Has the water quality changed in this time? Is the 
bay showing signs that water quality is deteriorating in 
response to accelerating development in the watershed? 
Should we wait for an obvious water quality problem to occur 
before we study the water, or should we use foresight and 
manage the bay before a crisis occurs? A new water quality 
study of Grand Traverse Bay is advised. 

Stormwater Runoff 
The Grand Traverse Bay is being polluted by stormwater 

runoff. Stormwater runoff occurs when rainfall washes soil 
and dust particles, oil and gasoline mixtures, salt, and 
other pollutants and debris into catch basins. The runoff 
is channeled through storm drains and is discharged untreated 
directly into the bay. 
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As early as 1972, a University of Michigan research 
team found that during rainstorms, stormwater runoff pollution 
levels contained unsafe amounts of bacteria sufficient to 
make some of the swimming areas unsafe. Areas studied were 
near Bryant Park, East Eighth St., Spruce St., and Bay St. 
in Grand Traverse County. 

Presently, it is not economically feasible for the 
city of Traverse City to replace their stormwater runoff 
system with settlement (retention) ponds, according to Traverse 
City officials. Instead, the city routinely cleans its 
catch basins and sweeps its streets two and three times 
per week to reduce potential contaminants from entering 
the bay. Any new developments along or near the bay should 
build settlement ponds, which hold stormwater runoff and 
allow sediments to settle out of the water before runoff 
is discharged into the Grand Traverse Bay. 

Septic Systems 

Some septic systems are also polluting Grand Traverse 
Bay. Perhaps the biggest reason for the pollution is that 
some homeowners fail to properly maintain their septic systems. 
Clean out of the tank is recommended every one to three 
years. It is not unusual for small systems, systems in 
poor soils, and heavily used systems to need a pump-out 
every year. Regular pump-outs will help prolong the life 
of the system, saving the homeowner expense for repair or 
replacement. Presently, excessive nutrient input from septic 
tanks does not appear to be a serious threat to the water 
quality of the bay as a whole, however, due to the huge 
dilution of water entering from Lake Michigan. 

Coal Pile at Greilickville 
A large coal pile is located on the shores of the 

bay at Greilickville. In 1983, the DNR completed a study 
on the runoff from the coal pile. The study found that 
a small portion of an unnamed tributary west of the coal 
pile was polluted because of the runoff. However, it was 
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determined that by the time the tributary's water entered 
the bay, the water was no longer polluted at levels of concern 
and would not affect water quality of the bay. 

The city of Traverse City, which owns the coal pile, 
has been receiving increased pressure to move the coal pile 
away from the bay due to esthetic and other concerns. At 
least one offer has been made by developers to the city 
for the shoreline property. 

Grand Traverse Bay Dischargers 

Companies or municipalities which discharge treated 
wastewaters into Grand Traverse Bay are required by federal 
and state law to obtain a discharge permit from the DNR 
and meet designated discharge standards. In total, there 
are six facilities which are permitted to discharge wastes 
into Grand Traverse Bay (see Appendix B): 

Antrim County: The Elk Rapids wastewater treatment 
plant discharges treated effluent into the Elk River, which 
then empties into the bay. The plant in 1984 had some problems 
meeting its permit requirements for phosphorus, but according 
to a DNR official, the plant's effluent quality is generally 
not a problem. 

Grand Traverse County: The Traverse City Wastewater 
Treatment Plant discharges treated effluent into the Boardman 
River, which then empties into West Bay. Past discharge 
records indicate very good discharge quality. For approximately 
the last four months of 1984, the plant experienced some 
difficulty in meeting its permit requirements, particularly 
for ammonia nitrogen. The problem is caused by the wastewater 
treatment plant accepting fruit processing wastes from the 
Chef Pierre Pie Company. Apparently, it will take some 
time before the plant engineers find the most effective 
method for fruit waste treatment. 

The plant is currently treating approximately 3 million 
gallons per day (mgd) of wastewater. The plant is designed 
to treat a maximum of 8 mgd. The city of Traverse City 
is trying to attract new communities to utilize this excess 
capacity. 



The Traverse City Water Treatment Plant discharges 
backwash waters into Grand Traverse Bay. The plant treats 
approximatey 8 mgd in the summer tourist season. Maximum 
treatment capacity is 20 mgd. Based on the number of contami-
nated groundwater sites in the watershed and the probability 
for many new findings, it is likely that the amount of water 
treated will increase, not to mention the increases required 
by development and population growth. 

The Traverse City Light and Power Co. discharges 
its cooling waters into Grand Traverse Bay. Current discharge 
quality (based on temperature) is within permit requirements. 

Leelanau County: The Village of Suttons Bay discharges 
its treated wastewaters into the bay. The village is in 
the process of enlarging its sewage lagoon to provide additional 
capacity for waste treatment for expected population increases. 
Discharge quality is expected to be very good upon completion 
of the system. Over two acres of wetlands had to be destroyed 
for the enlargement, but DNR officials felt that the improvement 
in discharge quality was more important than the loss of 
these wetlands. 

The Leelanau Memorial Hospital also discharges its 
treated wastewater into the bay. The hospital has had prob-
lems meeting its permit requirements for fecal coliform 
(a bacteria associated with human wastes). However, according 
to the DNR, the amount of discharge is so small it does 
not represent a significant threat to the water quality 
of the bay. 

Toxic Substances 

Trace levels of hundreds of toxic substances are 
found in Lake Michigan water, due to point and non-point 
sources of pollution and deposition of chemicals discharged 
into the atmosphere. Local sources include on-land runoff 
and chemicals not removed from treatment plants. The plume 
of contaminated groundwater from the U.S. Coast Guard Air 
Station in Traverse City is discharging low levels of benzene 
and other chemicals to the southern end of East Bay. Other 
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unidentified sites of groundwater contamination may also 
be discharging into the bay or its tributaries. 

In general, levels of toxins such as PCB, DDT, and 
mercury have declined in Lake Michigan in the last decade. 
However, recent data suggest this trend for many contaminants 
has ended, and in some cases concentrations may be increasing 
again. 

In its June 1985 report to the International Joint 
Commission, the Great Lakes Science Advisory Board summarized 
recent research on effects of persistent toxic contaminants 
to the Great Lakes biota. Some of the summaries germaine 
to Lake Michigan and Grand Traverse Bay are: 

"Ambient cadmium concentrations in Lake Michigan 
may have a small effect on phytoplankton and zooplank-
ton community structure and productivity. 
Significant cumulative mortality has occurred for 
lake trout fry exposed to ambient Lake Michigan con-
centrations of PCBs and DDE. 
A significant lower survival of lake trout eggs has 
occurred when incubated in Lake Michigan water... 
High reproductive rates of fish-eating bird colonies 
are normal in the Great Lakes, with the exception 
of Lake Superior, where reproductive success of her-
ring gull colonies has recently decreased, [but] 
Reproduction of Forester's tern colonies in Green 
Bay are [sic] considered inadequate for population 
maintenance. 
Feeding of Lakes Huron and Michigan fish to mink 
resulted in adult mortality and/or kit mortality. 
Feeding of Lake Ontario, Erie, and Michigan coho 
salmon to rats caused growth retardation and thyroid 
enlargement. 11 
There is no overall Great Lakes toxic substances 

management strategy. There is increasing concern about 
the pervasive contamination of the Great Lakes ecosystem 
by complex organic chemicals. Some experts even fear that 
we could lose Lake Michigan as a source of safe drinking 
water. Yet, according to the International Joint Commission 
(IJC), "a comprehensive picture of the transport, fate, 
and effects of ambient levels of organic pollutants in the 
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Great Lakes System does not exist." The IJC has concluded 
that this "may be the sort of problem that cannot be kept 
under reasonable control without bold and innovative approaches." 
We can find no evidence of any such approach on the horizon. 

The Bay as a Source of Drinking Water 

East Bay is the source of drinking water for the 
Traverse City water system. An intake pipe is located several 
hundred yards from the southern end of the bay. There is 
not a management plan for the protection of the waters of 
East Bay. The Traverse City water system is relied upon 
by the entire city of Traverse City and some outlying areas. 
It will increase in importance as additional groundwater 
contamination forces more people to turn to the city water 
system. This source of drinking water must be protected 
from contamination. Despite threats (such as the U.S. Coast 
Guard pollution), levels of pollution in the bay are not 
believed to be of significant public health concern, but 
are serious threats to the bayfs fish and wildlife. 

Conclusions and Recommendations 

Current water quality of Grand Traverse Bay is very 
good to excellent. There are numerous threats to water 
quality which have grave economic implications for the entire 
Grand Traverse Bay watershed. Aggressive enforcement of 
point and non-point discharge laws is vital. 

We suggest that in the long run, the public, environ-
mental, and economic health and welfare of the Traverse 
City area will best be protected by directly confronting 
these difficult problems. Fish contaminants provide a graphic 
illustration: how long can tourism and development relating 
to sport fishing expand, if you can't eat the fish? 

We are certain that we have not yet turned the corner 
on the problem of toxic chemical contamination of Great 
Lakes water, fish, and wildlife. These problems will not 
go away by ignoring them. We recommend accelerated political 
action by the area's citizens, associations, businesses, 
and public officials. 
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In the political arena, we suggest that the people 
of the Grand Traverse Bay area have been with few exceptions 
largely silent and ineffective regarding the search for 
solutions to regional and national environmental problems 
affecting the Great Lakes and their own bay. This is a 
paradox, since no region has greater economic and emotional 
ties to the quality of its natural resources, especially 
the Great Lakes. No region has greater potential for providing 
articulate and convincing leadership to demonstrate that 
environmental protection is compatible with and essential 
to sustained economic prosperity and growth. 

Following are some of the immediate needs to protect 
Grand Traverse Bay: 

**Preparation of a new locally funded study of Grand 
Traverse Bay. 

^^Prohibition of stormwater runoff for new developments 
and the encouragement of settling ponds to be used instead. 

**Meticulous cleaning of streets and catch basins 
by communities utilizing stormwater runoff into the bay. 

**Lake association involvement and local ordinances 
for septic system maintenance. 

**Monitoring programs for pollution in water and 
biota in the Grand Traverse Bay watershed. 

**Accelerated political action by the area's citizens, 
associations, businesses, and public officials. Participation 
through state and regional conservation organizations such 
as MUCC and Great Lakes United (24 Agassiz Cir., Buffalo, 
NY 14214) is strongly recommended. 

-32-



AIR QUALITY 

Air quality in the watershed is very good, In fact, 
the DNR doesnft monitor the air in the region (except for 
a particulate sampler at the Traverse City post office) 
because the pollution levels are believed to be below both 
primary and secondary air quality standards. A list of 
companies in the watershed with air pollution permits was 
not readily available from the DNR. The DNR did say, how-
ever, that asphalt and cement companies and other heavy 
industries in the watershed had the greatest potential to 
cause air quality problems. 

The Traverse City Light and Power Company has been 
permitted by the DNR to burn 100 tons of tree limbs, branches, 
and tree tops per day in order to supplement the coal burning 
power generation process. By June 1985, the company hopes 
to be allowed to burn 200 tons per day of wood material 
in order to handle the increased power and electrical load 
necessary for the summer tourist season. 

Acid Rain 

The entire area in the watershed is classified as 
moderately sensitive to the effects of acid rain. "Acid 
rain" is rain, snow, or fog which contains elevated levels 
of acid caused by sulfur and nitrogen oxides emitted during 
the burning of coal and other fossil fuels. Persistent 
levels of precipitation at over eight time the acidity of 
unpolluted precipitation damages lakes, streams, forests, 
crops, man-made structures, and is a threat to human health. 
Despite the lack of heavy industries in the watershed, sulfur 
and nitric oxides from other parts of Michigan and out-of-state 
cause acid rain to regularly fall in the Grand Traverse 
Bay watershed. Acid rain measured at Beaver Island, which 
is northwest of Charlevoix in Lake Michigan, had an average 
in 1984 of more than 63 times the acidity of unpolluted 
rain. And rainfall at Empire (west of Traverse 
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City on Lake Michigan) was 32 times more acidic than unpolluted 
rain for one week in April 1985. 

Airborne Toxics 

Another long term problem which threatens the quality 
of the watershed's aii: and consequently the bay is the problem 
of airborne toxics. Originating from all over the U.S., 
air currents carry the pollutants and deposit the toxics 
over the Grand Traverse Bay, Lake Michigan, and other bodies 
of water. This long range deposition of toxics represents 
a threat to human health, fish and wildlife, and the economy 
of the region and the state. 

Wood Burning 

As development projects and local commerce try to 
expand the tourist season into the winter, air quality will 
bear some of the brunt of this development. Besides increased 
pollution from more vehicles, another potential threat can 
be seen developing. Increased home burning of firewood 
will further degrade the air. Scientists have now isolated 
more than 100 chemical compounds in wood smoke, at least 
14 which are the same alleged cancer-causing agents found 
in cigarettes. Wood smoke can also be a dangerous source 
of particulate matter, a pollutant which can cause serious 
respiratory problems. 

Conclusions and Recommendations 
In light of increasing development in the area, air 

quality monitoring should be considered. It is important 
to be aware of air quality trends should the need arise 
to implement a program designed to reduce emissions to im-
prove air quality in the watershed. 

The DNR and U.S. EPA must work to implement a plan 
for the monitoring of long range airborne toxics. More 
must be known about the sources of the pollution and the 
effects of such toxics. 
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In order to control acid rain on a national basis, 
a federal plan and legislation is necessary for the reduction 
of sulfur dioxide levels by half in the next ten years. 
Reductions in Michiganfs sulfur dioxide emissions are not 
enough to stop acid rain from falling on our state. 
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FISHERIES 

Introduction 

The Grand Traverse Bay watershed offers exceptional 
fishing opportunities., Numerous inland waters and the Grand 
Traverse Bay contain am abundance and variety of fish. 
Fishery management pl6ins with citizen input are one key 
to the full development of the fishery. A number of problems 
threaten this fishery and the extensive local economy dependent 
on recreational fishing. 

Grand Traverse Bay 

Sport fish found in Grand Traverse Bay include: 
lake, brook, and brown trout; steelhead; coho and chinook 
salmon; smallmouth bass; yellow perch; and rock bass. Smelt 
can be dipped during their spawning runs. Natural lake 
trout reproduction occurs in the West Arm of the bay, one 
of the few places in the Great Lakes where this is known 
to occur. The bay's lake trout and whitefish fisheries 
have been seriously damaged by unregulated Indian gill net 
fishing and the consequent reduction of fish plantings by 
the DNR; some estimate fish stocks are only 10% of levels 
in the early 1970s. 

Inland Lakes and Streams 

Popular sport fish found in the watershed's many 
lakes and streams include: brook, brown, rainbow, and lake 
trout; rock, largemouth, and smallmouth bass; walleye; northern 
pike; perch; and other panfish. Fish populations are generally 
very good due to relatively light fishing pressure. Good 
water quality and DNR fish plantings also contribute to 
the area's very good inland fishery. Some lakes offer excep-
tional fishing opportunities, such as the muskie fishery, 
in Skegemog/Elk Lakes. 

The Boardman River is one of Michigan's top trout 
streams. Natural reproduction alone sustains high-quality 
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fishing. Although brown trout dominate the entire system, 
excellent brook trout populations are found in the upper 
half of the river and in the tributaries. Substantial runs 
of steelhead and salmon and small runs of lake-run brown 
trout and lake trout occur from the mouth of the river in 
Traverse City to the Union St. Dam about one mile upstream. 
Detailed information on Boardman River fishing is in: "Trout 
Streams of Michigan, Volume II," by Janet D. Mehl, available 
from MUCC. 

Just above the mouth, the Boardman River is joined 
by Kid's Creek, which originates west of M-37. This was 
once an excellent spawning stream for brook and brown trout, 
but only the upper reaches are now productive. Extensive 
development and construction along the creek, particularly 
during the 1970s, destroyed bank vegetation and stream cover 
along the lower half of the creek. Tons of sand and silt 
eroded into the stream, making it unsuitable for spawning. 
Kid's Creek is a tragic reminder of the price of unfettered 
development in the Grand Traverse Bay watershed. 

The Grand Traverse Bay Fishery Management Plan 

The Grand Traverse Bay Fishery Management Plan calls 
for the establishment of an open water fishery in the Grand 
Traverse Bay. The DNR will annually plant chinook salmon, 
Assinica brook trout, steelhead, lake trout, and Atlantic 
salmon. Numbers of fish planted will be relatively low 
to encourage trophy size fish. 

The Grand Traverse Bay Fishery Management Plan, as 
well as the Boardman River Management Plan (see below), 
were developed by the Grand Traverse Area Fisheries Advisory 
Council, a group of representatives with local and state-wide 
interests (including representation from MUCC). 

The Boardman River Management Plan 
The Boardman River Management Plan compliments the 

Grand Traverse Bay Fishery Management Plan. It calls for 
a collecting weir at the mouth of the Boardman River to 
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harvest returning chinook salmon, and a fish ladder to be 
placed at Union Street Dam to provide upstream movement 
of steelhead to Sabin Dam. From the Sabin Dam upstream 
to the headwaters, the Boardman River will be managed for 
wild brown trout. The plan also calls for extensive fish-
eries surveys and management, as well as the acquisition 
of public riverbanks. 

The Chinook Salmon Controversy 
Some concern has been raised about the planting of 

salmon in the Grand Traverse Bay, because of the snag fish-
ery which may develop when they return to spawn. The Board-
man River Management Plan calls for a salmon blocking weir 
near the mouth of the Boardman River. However, concerns 
were raised that the DNR would let chinook salmon above 
the wier and into the rest of the river. Some felt this 
would encourage snagging and that salmon would interfere 
with native trout reproduction and traditional angling in 
these waters. 

In addition, some fear that allowing salmon into 
the Boardman River would cause contamination of the river 
from salmon eggs which contained toxics. Recent research 
on mirex contamination in Lake Ontario provides evidence 
to support this concern: "Contaminated lake salmonids which 
utilize lake tributaries for spawning provide a pathway 
for the dispersal of mirex into stream environments through 
egg deposition and carcass decomposition. Only trace background 
levels of mirex were found in the control stream biota, 
but significant mirex residues were detected in the biota 
of streams accessible to migratory salmonids. Stream resident 
brown trout were found to be contaminated with mirex residues. 
The mirex level in one trout exceeded the FDA action level." 

The Grand Traverse Area Fisheries Advisory Council, 
the group which devised the plan, has no intentions of allowing 
salmon past the weir called for in the Boardman River Management 
Plan. 
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The Indian Fishing Agreement: 

In March, 1985, a 15-year pact was reached between 
the DNR and the Bay Mills Indian Community, the Sault Ste. 
Marie Tribe of the Chippewas, and the Grand Traverse Band 
of Ottawa-Chippewa Indians. The pact settled a 12-year 
legal conflict over Indian fishing rights in some waters 
of Lakes Huron, Michigan, and Superior. A subsequent legal 
challenge to the pact by the Bay Mills Indian Community 
was unsuccessful. 

Under the agreement, tribal large-mesh gill net fishing 
will be discontinued in most of Grand Traverse Bay. Both 
large and small-mesh gill netting will be phased out of 
the northern portion of East Grand Traverse Bay and the 
southern portion must be fished only with impoundment gear. 
Tribes will fish commercially with large and small-mesh 
gill nets and impoundment gear in the northern portion of 
West Grand Traverse Bay. All species may be legally taken; 
however, tribal commercial fishermen traditionally have 
concentrated on whitefish and lake trout. Tribal regulations 
restrict the species which may be taken for commercial use. 

State licensed commercial fishermen will be phased 
out or under state quota in the northern portion of West 
Grand Traverse Bay to accomodate future expansion of the 
tribal fishery. Sports anglers will be permitted to fish 
in all waters affected by the agreement, except must release 
all lake trout caught in the designated lake trout refuges. 

Fish Contaminants 

Advisories from the Michigan Dept. of Public Health 
(MDPH) about eating fish from Grand Traverse Bay are in 
effect for some species, especially salmon, trout/ catfish, 
and carp. In addition to information printed on the 1985 
"Michigan Fishing Guide" which comes with fishing licenses, 
the MDPH advises: "Sport caught fish, even those with low 
contaminant levels, can represent a significant source of 
exposure [to toxic chemicals] if eaten often enough. Many 
of the organic chemicals accumulate over time in the human 
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body and, therefore, any concentration in foods consumed 
represents some degree of risk. Because organic contaminants 
can be transmitted to the fetus across the placenta and 
to infants through breast milk, women who expect to bear 
children, or those who are already pregnant or nursing, 
should heed the advice and should [not eat Lake Michigan 
trout, salmon, and carp] and should not make sport caught 
fish a major part of their regular diet." 

We strongly recommend that women also heed this advice 
regarding commercially available Great Lakes fish from stores 
and restaurants. We have no confidence in the government's 
meager monitoring program for the non-Indian commercial 
fishery in Michigan; there is no monitoring of Indian-caught 
f ish. 

We found no reason to suspect any fish from inland 
lakes or streams within the Grand Traverse Bay watershed 
contain toxic chemicals at levels of public health concern. 
Some minor contamination is, however, likely in some species 
such as large lake trout from inland lakes (due primarily 
to atmospheric fallout of toxic chemicals like PCB and toxa-
phene), or bottom feeders in streams below city or industrial 
outfalls. 

We recognize that known fish contamination problems 
present the region with a dilemma, especially since causes 
are largely beyond the control of the local area. Any publi-
city regarding contaminated fish will not encourage tourists 
to come to the region. Yet unless there are strong cries 
for better monitoring and regulation of pollution (including 
air pollution), government will not respond and the problems 
will not be solved. 

Causes of this pollution in fish are discussed in 
Chapter 5 ("Grand Traverse Bay") with additional recommenda-
tions for solutions. Control of these problems requires 
that people of the Grand Traverse Bay area seek national 
pollution controls, since we found no evidence that the 
contaminants in Grand Traverse Bay fish originate to any 
significant degree within the watershed. 
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Economics of Fishing 

There are 2.3 million sports anglers in Michigan. 
According to the 1980 U.S. Dept. of Interior "National Survey 
of Fishing, Hunting, and Wildlife-Associated Recreation—Michi-
gan," each angler spent an average of $335 per year on his 
or her sport, including $142 per year in travel-related 
expenses. Per-day expenses were $23. Obviously, most anglers 
using Grand Traverse Bay spend far more than this statewide 
average due to the large boats and sophisticated gear usually 
employed. 

We could find no estimates of total value of recreational 
fishing to the Grand Traverse Bay area's economy, but it 
certainly would be many millions of dollars per year. One 
estimate for the value of non-resident sport fishing in 
the Grand Traverse Bay was $1.4 million in 1982. Total 
impact of sport fishing on Michigan's economy has been esti-
mated at $636 million per year. 

Conclusions and Recommendations 

The fisheries of the Grand Traverse Bay watershed 
have potential to collectively be the best in the state 
of Michigan. The problems of Indian gill netting and Lake 
Michigan toxic chemical pollution, however, must be resolved 
prior to full utilization of this potential. Following 
are some of the immediate needs for improving the fishery 
of the Grand Traverse Bay watershed: 

**Public acceptance, cooperative implementation, 
and enforcement of the Indian fishing agreement. 

**Intensive management, utilizing citizen input, 
of the more heavily used lakes and streams in the watershed. 

**Acceptance and implementation of the Grand Traverse 
Bay and Boardman River Management Plans. 

**Routine monitoring of fish contaminants in inland 
waters and Grand Traverse Bay; support for Governor Blanchard's 
proposed $356,300 budget request for such a program for 
FY 1985-86. 
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**Finally, we urge that sports anglers take seriously 
MDPH advisories concerning eating some Grand Traverse Bay 
fish. This concern should be translated into demands for 
political and legal action to stop the toxic chemical pollu-
tion of Lake Michigan, including attention to toxic air 
pollution. 
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WILDLIFE 

Introduction 

The variety of wildlife in the Grand Traverse Bay 
watershed is representative of the various habitats found 
in the area. The greatest threat to wildlife is the loss 
of habitat. Current development trends will continue to 
reduce the numbers and possibly the varieties of species. 

Loss of Habitat 

More people in the watershed means less room for 
wildlife. Besides the physical occupation of space (habitat) 
by humans, some wildlife cannot handle the stress of proximity 
to human activity and move out of the area. The black bear 
is a prime example. Some animals, such as the white-tailed 
deer, can adapt rather well to human activity. However, 
in the long run, stress associated with human contact will 
eventually reduce many populations of wildlife species in 
the watershed. 

Wetlands provide nesting and breeding grounds, refuge, 
and food for wildlife. There are relatively few wetlands 
in the Grand Traverse Bay watershed. Those that exist are 
often the focus of development because of their lake-side 
location. Destruction of wetland habitat is an irreplaceable 
loss to wildlife and people. Some of the area's most outstanding 
inland wetlands have been protected by public acquisition. 

Farming Practices 

Changing farming practices have decreased some types 
of wildlife in the area. The increase in the use of herbicides 
has eliminated weeds in many fields which serve as cover 
and as a food source. In addition, fencerow-to-fencerow 
planting has eliminated much cover. 

Wildlife on farms and orchards is often ruthlessly 
controlled for economic reasons. Deer and porcupines, for 
example, are highly destructive of orchards and are eliminated 
by farmers whenever possible. Fox and other predators are 
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beneficial and are usually protected. There do not appear 
to be any deer on the Old Mission Peninsula due to control 
by farmers, even though the orchards, fields, and woodlots 
provide prime deer habitat. This may be the largest rural 
block of land in the state of Michigan with no deer. 

Mute Swans 

A large population of mute swans, first introduced 
in 1919, can be found on Grand Traverse Bay. They often 
concentrate around Trexverse Cityfs shoreline and on Boardman 
Lake. Of some 1,000 swans in northwest lower Michigan, 
400-600 winter in the Traverse City area. 

Although these birds represent beauty and grace on 
the wing and in the waiter, they are not always welcome by 
tourists and residents. Defecation on beaches and lawns 
as well as their aggressive behavior toward native ducks 
and people makes thes€i birds sometimes less than popular. 
According to a DNR wildlife biologist, the population of 
the mute swans should not be encouraged to increase because 
of the number of complaints received. Perhaps the greatest 
ecological impacts of the swans are their displacing other 
native waterfowl, such as Canada geese, and destroying aquatic 
vegetation of value to native fish and wildlife. Nevertheless, 
swans have become synonymous with the image of the Traverse 
City area, and will likely remain a popular natural attraction. 

A "Mute Swan Committee" made a number of recommendations 
for management of local swans in 1980, including methods 
to restrict population growth. We concur with those recommenda-
tions . 

Loons 

The cry of the loon is one of the most fascinating 
natural wonders of the "North Country." Loons are still 
found in the Grand Traverse Bay watershed, but numbers are 
rapidly diminishing. Loons are in deep trouble throughout 
their range, wherever it overlaps with intense recreational 
development and use of waters 
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If the Grand Traverse Bay watershed is to preserve 
a healthy loon population, aggressive steps must be launched 
immediately to implement nest site protection and elimination 
of harrassment during their breeding season by boaters. 
Killing of diving loons in commercial fishing nets is also 
suspected as a major cause of mortality. 

The Michigan Dept. of Natural Resources has launched 
a recovery program, partially funded by the Nongame Wildlife 
Fund. Citizens are asked to report all sightings of loons 
and nests to: LOONS, DNR Nongame Wildlife Program, Box 
30028, Lansing 48909. Dead loons should be immediately 
reported to local DNR offices. Information on what individuals 
or lake associations can do to protect loons is available 
from the same address. 

Eagles and Osprey 

One pair of bald eagles nests adjacent to Lake Skegemog. 
No other sites of eagle or osprey nesting exist within the 
Grand Traverse Bay watershed. It appears that habitat is 
suitable, so the reasons are not completely clear. We were 
unable to locate information on any specific historic nesting 
sites. Eagle populations in the area once were very high, 
particularly in the 1940fs and 1950's. However, the use 
of DDT devastated the eagle population on the Great Lakes. 
Ingestion of DDT-contaminated prey resulted in weak eagle 
egg shells and resulted in high chick mortality. 

Eagles and osprey are slowly recovering in numbers 
in Michigan, particularly on inland waters. Successful 
nesting along the Great Lakes shorelines continues to be 
limited, apparently due to continuing chemical contamination 
of the fish which eagles and osprey use for food (see "Fish 
Contaminants" in Chapter 7). 

Assuming food chain contamination in Lake Michigan 
is eventually significantly reduced, eagles and osprey could 
someday return to the Traverse City area. They can and 
do co-exist with people in well-developed areas elsewhere 
if they are just left alone. Natural population growth 
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or artificial reintroductions are possible, though are likely 
decades away from being feasible. 

In the meantime, expanding development along the 
area's shorelines may be precluding options for future reint-
roduction of eagles or osprey to the watershed. This is 
unfortunate, since eagles and osprey could be a tremendous 
natural and economic asset to the area, compatible with 
those quality of life features which draw people to the 
Traverse City area. 

Fur Bearers 

Little information is available on population trends 
of fur-bearing mammals such as river otter, mink, and muskrats. 
Recent research on populations in other portions of the 
Lake Michigan watershed is disturbing, however. 

It is well known that domestic mink ranches cannot 
use Lake Michigan fish as food supplies for mink, despite 
its cheap availability. Total reproductive failure and 
birth defects result in the mink. 

It is logical to conclude that similar effects on 
native mink and other mammals feeding on Lake Michigan fish 
are occurring. (And what about people?) But we are aware 
of no research taking place in Michigan to address these 
concerns about native wildlife. Recommendations relative 
to this issue are included in Chapter 7 ("Fisheries"). 

Hujiting Opportunities 

The majority of land in the watershed is in private 
ownership. Extensive public land is found in the State 
Forest southeast of Traverse City and in northwest Kalkaska 
County. The 440-acre Petobego State Game Area consists 
of marsh floodings just south of Elk Rapids. 

Good hunting opportunities exist for popular upland 
game species such as ruffed grouse, woodcock, rabbit, snowshoe 
hare, fox, coyote, squirrels, and white-tailed deer. Exceptional 
waterfowl hunting is available on Grand Traverse Bay and 
inland waters. More detailed hunting information can be 
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found in "Hunt Michigan," by Tom Huggler, available from 
MUCC. 

Economics of Hunting 
There are just over one million hunters in Michigan. 

According to the 1980 U.S. Dept. of Interior "National Survey 
of Fishing, Hunting, and Wildlife-Associated Recreation--Michigan," 
each hunter spent an average of $4 07 per year of his or 
her sport, including $161 per year in travel-related expenses. 
Per-day expenses were $23. It does not appear that the 
Grand Traverse Bay area has capitalized on the economic 
opportunities of hunting in the region. Promotion of hunting 
and protection of wildlife habitat are recommended. 

Conclusions and Recommendations 

Wildlife populations continue to decrease in the 
Grand Traverse Bay watershed due to the destruction of valu-
able habitat. Current development trends offer little hope 
for improvements. To help offset some of the loss of habitat 
due to development, habitat improvement by individuals is 
necessary. Following are some suggestions: 

^^Extraordinary efforts should be taken to preserve 
the watershed's wetlands and other wildlife habitat. 

**The 1980 recommendations for control of the mute 
swan population should be implemented. 

**Local efforts, in cooperation with the DNR Loon 
Recovery Program, should be initiated by lake associations 
and others to identify and protect loon nest sites and elimi-
nate harrassment of loons by boaters. 

**Potential eagle nesting sites should be protected 
today in anticipation of reintroduction efforts in the future. 

**Research on population trends of fish-eating mammals 
in the watershed should be undertaken to study possible 
impacts from Great Lakes toxins in the food chain. 

**The economic potential of hunting should be recog-
nized and promoted in the region. 
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UNIQUE NATURAL FEATURES 

Introduction 

The Grand Traverse Bay watershed contains a variety 
of natural features. The following are some of the unique 
and natural features recognized by the Michigan Natural 
Features Inventory of the DNR, and by other sources. 

Antrim County; The Grass River Natural Area is approxi-
mately 96 0 acres of wetlands, swamps, and limited amounts 
of hardwoods. It is located south of Lake Bellaire. The 
Grass River meanders through the area for almost three miles. 
The area is used for educational studies, guided tours, 
for field studies, and is popular with residents and tourists. 

The Skegemog Lake Wildlife Area contains approximately 
2,700 acres of forested wetlands and cedar swamps. It contains 
habitat suitable for osprey, bear, bald eagles, and loons, 
to name just a few of the resident wildlife species. 

Pitcher's thistle, a plant species found on the Michigan 
threatened species list, can be found west of Torch Lake 
on the Grand Traverse Bay shoreline. The plant is classified 
as a Great Lakes endemic, which means that the plant is 
not known to grow anywhere else in the world but on the 
shores of the Great Lakes. Other threatened plant species 
in the area are pine drops, ginseng, and the Lake Huron 
tansy, also a Great Lakes endemic. An osprey nest has also 
been identified west of Antrim Pond. 

Grand Traverse County: An example of a true northern 
hardwood forest, relatively rare in the Lower Peninsula, 
can be found north of Deepwater Point. Pitcherfs thistle 
has also been identified as growing near the Great Lakes 
Maritime Academy on the shores of Grand Traverse Bay. 

Marion Island is a 268-acre island in Grand Traverse 
Bay. It supports a fine northern mesic forest of maple, 
yellow birch, and white pine, and a variety of shoreline 
species of vegetation. 
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Kalkaska County: A great blue heron rookery is located 
south of the town of Kalkaska, one of the few in the northern 
Lower Peninsula. Also, approximately half of the Skegemog 
Lake Wildlife Area is located in the county. 

Leelanau County: The only natural feature mentioned 
in the Inventory for the small portion of the county in 
the Grand Traverse Bay watershed is Leelanau State Park. 
The park is located on Lake Michigan and extends into the 
Grand Traverse Bay watershed. 

Conclusions and Recommendations 
Certainly an argument could be made for including 

many other unique and natural features in the watershed. 
The important point is that there are a variety of unique 
and natural features in the area, and that they are worth 
protecting. The Grand Traverse Bay watershed has features 
found nowhere else in the world. Local programs with or 
without state and federal support should be implemented 
to protect these special natural features. 
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CONCLUSIONS 

The Grand Traverse Bay watershed is blessed with 
outstanding natural resources and unmatched scenic beauty. 
Despite explosive growth in the last few decades, the 
overall environmental quality of the watershed is still 
very good. 

Nevertheless, degradation of virtually all natural 
resources has occurred. Some has been caused by past 
mistakes; some by continuing practices. Mismanagement 
and pollution of groundwater continues, and is the single 
most critical environmental problem confronting the region. 

Sustained economic health is dependent on sustained 
environmental health and conservation of the region's 
natural resources. If we are to learn from our mistakes 
and if the natural resources of the Grand Traverse Bay 
watershed are to be protected for future generations, 
changes are required today. Those changes, if they are 
to be made in time, will have to be made locally. This 
means more local money will be needed for greater study 
and monitoring of the watershed's environmental quality. 
New local ordinances will be required. More money and 
political courage will be required for enforcement. The 
Grand Traverse Bay area is a special place; it deserves 
special attention through local natural resource manage-
ment programs and regulations which may be more stringent 
than other places. 

Where state/federal programs must be relied on 
to protect local resources (e.g., permits for water and 
air pollution emissions), local demands for monitoring 
and enforcement will be critical to obtaining government 
accountability and public agency action. 
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This report has identified a variety of historical 
and emerging problems facing the region. But the most 
difficult issues we have confronted concern limits to 
growth. At what point does economic development and popu-
lation growth in the watershed critically impair those 
quality of life factors which have drawn people to the 
region? 

What is the carrying capacity of the region to 
absorb more use of its finite and fragile natural res-
ources? How many new residents, tourists, motels, condo-
miniums, highways, parking lots, subdivisions, billboards, 
industries and pollution can the region ultimately accomo-
date? Are there limits to growth in the Grand Traverse 
Bay watershed? Who will decide? 

In this report we have recommended numerous ways 
in which the adverse impacts of growth can be mitigated 
and the risks of environmental degradation reduced. But 
the most troubling questions defy easy answers. 

All ecological systems have limits; if stressed 
beyond those limits the systems fall apart. The water-
shed of the Grand Traverse Bay is a fragile ecosystem 
under increasing stress. If its intricate beauty and 
tremendous economic value is to be maintained in perpe-
tuity, the issue of ecological limits must begin to define 
local development decisions. 

Implementation of the recommendations in this report 
will largely depend on the willingness and ability of 
citizens and public officials in the Grand Traverse Bay 
watershed area to acknowledge the need for improved man-
agement of the area's natural resources and aggressively 
pursue new state and local regulations and plan for growth 
in a manner compatible with the region's natural assets. 
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We believe the mechanisms for implementing this 
planning will depend on a new spirit of regional coopera-
tion. Is the region willing? Can the numerous local 
units of government recognize their common tie to the 
Grand Traverse Bay ecosystem and develop a regional plan 
for growth? Can the jurisdictions find new ways to coop-
erate in planning for the future? Can they avoid econo-
mic and political competition which will lead to the de-
mise of the environmental quality of one of Michigan's 
most remarkable regions? The future of the Grand Traverse 
Bay watershed will depend on action by the people who 
love this very special place. 
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POLICY RECOMMENDATIONS TO MUCC 

This report forms the basis for seven policy recommenda-
tions to MUCC. These recommendations appear in the resolutions 
to be considered on the agenda of the MUCC Annual Convention, 
June 21-23, 1985, in Traverse City. Following are the "Resolved" 
portions of those resolution. Other more general resolutions 
on the convention's agenda are also consistent with needs 
identified in this report. 

No. 8 (Billboard Control); THEREFORE BE IT RESOLVED, 
that the MUCC urge the local units of government in the 
Grand Traverse Bay area to implement ordinances to limit 
billboard construction and to regulate the size, spacing, 
and design of outdoor advertising in a manner compatible 
with the outstanding natural beauty of the area. 

No. 23 (Cherry Brine Pollution): THEREFORE BE IT 
RESOLVED, that the MUCC urge the Michigan Dept. of Natural 
Resources to develop, implement, and enforce regulations 
on light sweet cherry brining operations in order to protect 
groundwaters in the watershed. 

No. 24 (U.S. Coast Guard Pollution): THEREFORE BE 
IT RESOLVED, that the MUCC demand that the U.S. Coast Guard 
immediately purge all contaminated groundwater on its East 
Bay Township property and between its property and Grand 
Traverse Bay, and to completely stop the toxic chemicals 
from leaving its property and polluting groundwater and 
waters of the Grand Traverse Bay; and 

BE IT FURTHER RESOLVED, that the MUCC believes that 
the U.S. Coast Guard should pay for the connection of homes 
on Avenue B and C to the Traverse City water supply, and 
that $76,000 should be reimbursed to the residents of Avenue E 
for expenses incurred in installing water mains and $12,000 
to East Bay Township for expenses incurred due to the contami-
nation problem. 

No. 25 (Surface and Groundwater Protection): THEREFORE 
BE IT RESOLVED, that the MUCC believes that ground and surface 
waters of the Grand Traverse Bay watershed are inadequately 
managed and protected, have suffered significant degradation, 
and without dramatically improved protection will seriously 
impair the unique quality of life vital to the economic 
future of the Grand Traverse Bay region; and 

BE IT FURTHER RESOLVED, that the MUCC urge local 
units of government in the Grand Traverse Bay watershed 
to enact and enforce strict ordinances regulating underground 
fuel and chemical storage tanks, stormwater discharge and 
other non-point pollution sources into the bay, septic system 
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placement and maintenance, wetland protection, and limited 
lake and stream-side fertilization. 

No. 26 (Oil and Gas Development): THEREFORE BE IT 
RESOLVED, that the MUCC requests the Michigan Dept. of Natural 
Resources to require regional waste facilities to be constructed 
and used by oil and gas companies to handle their solid 
drilling wastes, and to outlaw the use of mud pits or any 
other type of permanent on-site holding devices for drilling 
wastes. 

No. 27 (Grand Traverse Bay Study): THEREFORE BE 
IT RESOLVED, that the MUCC recognize and support the need 
for a new water quality study to be done on Grand Traverse 
Bay; and 

BE IT FURTHER RESOLVED, that because of limited funding 
available from the state and federal government due to budget 
cuts, MUCC urges local units of government to provide funding 
for the study. 

No. 45 (Fishery Management Plans): THEREFORE BE 
IT RESOLVED, that the MUCC support the Grand Traverse Bay 
and Boardman River Fishery Management Plans and their intent 
to establish the Grand Traverse Bay area as a world renowned 
fishery. 
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APPENDIX A 

Sites of Known and Suspected Environmental Contamination 

The following list is from the Michigan Dept. of Natu-
ral Resources list of sites of environmental contamination 
prepared pursuant to the Michigan Environmental Response 
Act (Act 307, P.A. 1982), except as noted. Additional infor-
mation from our review of DNR files is included in some 
descriptions. All sites are within the Grand Traverse Bay 
watershed, except as noted. Some sites mentioned in this 
report which are outside the watershed are listed herein 
(e.g., landfills, cherry farms). Sites where testing has 
confirmed contamination are marked with an asterisk (*). 

ANTRIM COUNTY 

Central Lake—County Road Commission salt storage site: 
There is no runoff control for the salt storage pad; 

therefore, there is potential for groundwater contamination 
from chlorides. The groundwater aquifer is vulnerable to 
pollution. We are not aware if any preventive measures 
have been taken in the last nine months. 
*Gulf and Western Stamping Plant #22 (Mancelona)—lagoon 
and landfill: 

Gulf and Western Stamping Plant landfill is located 
on the south side of Mancelona. There is also an impound-
ment next to the landfill. Both areas are potential sites 
of contamination. The landfill was used to bury plating 
sludges and the impoundment accepted cyanide and cadmium 
wastes. Since the time of use, a building has been erected 
on top of the landfill and impoundment. Groundwater and 
surface waters are threatened. The site is less than one 
mile from the Mancelona municipal well and two lakes are 
within one-half mile of the site. 

^Lamina-Bronze Products—Bellaire: 
Soil and groundwater are contaminated with cyanide, 

chromium, copper, nickel, lead, and trichloroethylene (TCE). 
Two water supply wells are contaminated. TCE found in two 
monitoring wells. Possible fish kill in the Cedar River 
in 1963 allegedly from the company. Lamina-Bronze is a 
plating/polishing plant which utilizes a lagoon for disposal 
of sludge wastes. It has also dumped wastes to grounds 
around building. Some TCE mixed with waste oil was spread 
on parking lot for dust control. U.S. EPA has filed suit 
against the company. 

Mancelona—County Road Commission salt storage site: 
Site has salt shed, asphalt-lined retention pond for 

runoff/spills. Truck wash on asphalt is drained to reten-
tion pond; pond holdings are then spread on roads. Pond 
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was pumped out once (12/77) in its two year existence. 
About two years later, it was checked and contained very 
little water. It was suspected of leaking (no method of 
leak detection on site); possible pollution of groundwaters 
with chlorides. 
*Tar Lake Foundary (Gulf and Western); 

Surface water, sediment, and groundwater have been 
contaminated with copper, lead, zinc, iron, phenol, and 
cadmium. The Tar Lake Foundary waste lagoon is the suspected 
source. It is one of the two sites in the watershed listed 
on the national "Superfund" list for remedial action. 

*Torch Lake Standard Gas Station: 
The Stroebel residential well is contaminated and 

also the gas station's well was contaminated with benzene 
and toluene. The gas station is the suspected source, although 
not confirmed. Actions completed at the site have included 
assessment of proximity of local water supply wells and 
surface water and preliminary assessment of geology of the 
area. Action yet to be accomplished: determination of ground-
water flow, hydro-geology tests, identification of responsible 
party, determination and implementation of compliance, enforce-
ment strategy and assurance of adequately restored resources. 

GRAND TRAVERSE COUNTY 

*14th Street—Traverse City: 
The source of contamination has been identified as 

a transmission manufacturing operation. A surface discharge 
of heavy manufacturing fluids is thought to be responsible. 
*Amoco Oil Company—Traverse City: 

A leak was reported in an 8,000 gallon tank of unleaded 
gasoline at Verl's Amoco Station in February 1984. The 
tank was emptied and 1,340 gallons of unleaded fuel flooded 
back into the hole. Wells indicated that most gas at that 
time was near the tank, and some gas was located west of 
Barlow Rd. and to the north. Approximately 405 yards of 
contaminated soils were removed and taken to the Sexton 
Landfill for disposal. By summer of 1984, 6,200 gallons 
of gas were removed. All tanks at the station were replaced, 
even the waste oil tank. Detection of another possible 
source of contamination from the same property was also 
found. 

*Boardman Lake Canning Co.—Traverse City: 
The canning company is situated on Boardman Lake and 

discharges brine into the lake. The brine consists of l/50th 
of normal cherry brine and probably leaches iron from the 
surface soils as evidenced by the orange precipitate in 
the lake sample (ferrous iron). The lake area affected 
by the chloride and iron corresponds to canning company 
property lines and time of irrigation of wastes. 

-56-



*Burwood Products—Traverse City: 
In 197 9, a seepage pit owned by the Burwood Products 

Co. was used to dispose of liquid wastes for about 6-7 months. 
A DNR site inspection revealed that a grayish colored waste 
with strong chemical odor was present at the lagoon. Acetone 
and MEK were suspected. The contamination was first thought 
to be caused by the U„S. Coast Guard but was later attributed 
to Burwood Products. 

*Cherry Capitol Airport—Traverse City: 
Monitoring wells at the north edge of the U.S. Coast 

Guard Air Station have detected gasoline pollution in ground-
water coming from the airport. Several car rental agencies 
and airline underground gasoline storage tanks are suspected 
sources (see Chapter 3). 
Cherry Growers, Inc.—Grawn (outside watershed): 

Concern at this site stemmed from the leakage of plastic 
liners in brine pits. The DNR was concerned that brine 
may have infiltrated groundwater in the area. A permit 
was issued in 1974 for 30 brine pits. Surface water and 
groundwater contamination was possible. A site inspection 
revealed black grass ciround irrigation heads used to get 
rid of brine wastes. A ditch which runs east toward Grand 
Traverse Bay had a st€>ady flow of cherry-processing wastes 
and cherries in it. 

^Consumers Power Substation—Blair Township (Sec. 16/21): 
Transformer oil has polluted the soil, and groundwater 

is threatened. Consumers Power allegedly discharged its 
transformer oil onto the ground. We were unable to find 
more information on this site, or determine whether PCB 
contamination exists. 
*Fox Residential Well (listed by the DNR as in the county, 
but location code lists it outside Grand Traverse County): 

Cloride contamination of groundwater and well has 
occurred. The source is unknown. 
Garfield Township (Sec. 17)—County Road Commission salt 
storage site: 

Groundwater at the site may be contaminated due to 
salt pile being uncovered. We do not know if preventative 
action has taken place. 
^International Fruit Co.--near Yuba: 

Waste brine solution from a cherry brining pit was 
pumped onto the surface for disposal. A residential well 
was contaminated. Soils in the area are sandy, and offered 
little resistance to movement of the brine into the ground-
water . 
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Keystone Road Dump—Traverse City; 
The dump is a disposal site from an unknown power 

company, located near the Boardman River. The dump has 
not been in operation for almost 20 years. Possible PCB 
contamination in the area. DNR officials wanted the site 
on the Act 307 list due to their knowledge of dumping, although 
contamination has not been substantiated. 
Kingsley—County Road Commission salt storage site: 

Groundwater may be contaminated due to runoff from 
an uncovered salt storage pile. We are not aware if any 
preventative action has taken place. 

*Kingsley Residential Well (not on 307 list): 
Sampling of the well indicated elevated levels of 

calcium and chlorides. Gas and oil development is common 
in the area, and is suspected to have caused the problem. 
Waters are foul smelling. 
*Koons Residential Well—near Spider Lake: 

Sampling indicated chemical components of gasoline 
in groundwater (dichloroethane, dibromoethane). A gas tank 
is buried 35 feet from the well was supposedly the problem. 
However, excavation around the tank revealed no traces of 
gasoline. A neighbor has a printing press set up in his 
home and allegedly was disposing of solvents onto the ground 
near the Koons home. Groundwater moves in the direction 
of Arbutus Lake, which is less than 50 feet from the contami-
nated site. Contamination of the lake was not identified. 
It is one of the highest priorities for state cleanup. 

*Kremer Residential Well—Union Township (Sec. 32): 
The source of contamination of the well is unknown, 

as is the point of release. It is possible that oil and 
gas development is responsible for the groundwater pollution. 
*Kroupas, Inc.--Old Mission Peninsula: 

Kroupas is a cherry processing company which is required 
to discharge its wastes under permit. Wastewater is generated 
from stemming, sorting, and pitting of cherries as well 
as from floor drainage. The company generated approximately 
40,000 gallons per day during seasonal operation in 1979. 
Disposal of wastes is at six seepage lagoons. The company 
has been frequently issued non-compliance notices for pH 
(acidity), hardness, sulfates, and chlorides violations 
of the permit. Brine has contaminated groundwaters. 

Matzen Residential Well—near Spider Lake: 
Matzen's well was sampled in June 1984 after complaints 

of gas-related odor in his well. Samples showed presence 
of ethyl benzene, but sample container was not suitable 
for sampling. Other suspected components of gasoline were 
not detected. 
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^Michigan National Bank—Traverse City: 
The Michigan National Bank leased property that was 

formerly a gas station. The bank had a small tank adjacent 
to its building which was for storage and dispensing gas 
for the bankfs cars. About 1,0 00 gallons of unleaded fuel 
leaked from that tank. Recovery units were installed and 
more than 1,100 gallons of gasoline were recovered. Tests 
were done on the additional solution and was found to be 
weathered fuel oil and unleaded gasoline. The fuel leakage 
has been isolated at the site. 

*01d Mission Peninsula—various wells: 
In a study done by the Northwest Michigan Regional 

Planning and Development Commission, 11% of 1,212 sites 
sampled on the Old Mission Peninsula contained nitrates 
which exceeded federal drinking water standards (see Chap-
ter 3) . 

Peninsula Fruit Exchange - R.C. Warren Co.—Old Mission 
Peninsula: 

These two companies have separate businesses at the 
same location. The R.C. Warren Co. is a cherry brining 
company, and the Peninsula Fruit Exchange is a canning com-
pany. Located on the property is a 20-year old lagoon and 
is a historic site for brining. The only known problem 
is odor, but groundwater contamination from seepage of brine 
is suspected. 

*Pine Grove Subdivision—East Bay Township: 
See Chapter 3. 

^Republic Airlines—Cherry Capitol Airport: 
In 1979, approximately 900 gallons of jet fuel were 

spilled. Over 600 gallons were recovered by clean up opera-
tions. Additional tank leakage may have occurred. 

*Total CPF—Paradise Township #19 oil well: 
A brine spill occurred around April 1982. Corrective 

measures were expected to be taken. 

Total Petroluem—Acme :: 
A gasoline storage tank was found to have leaked gaso-

line. Benzene, toluene, and xylene have been found in sampling. 
Potential groundwater contamination exists. 
*Total Petroleum—Traverse City: 

A leak in an underground gasoline storage tank in 
1979 caused the loss of about 500 gallons of gasoline. 
Monitor wells were installed and recovery of pollutants 
(benzene, toluene, xylene) started. The contaminated soils 
were taken to the Grand Traverse County Road Commission 
for application to roads (soils were primarily sands). The 
gasoline station was scheduled to be remodeled and instead 
was torn down. When the underground storage tank was removed, 
several holes were noted in the 20 year-old tanks. Recovery 
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is now considered complete and a ventilation system was 
installed to remove fumes in an adjacent motel. 
*U.S. Coast Guard Air Station and "Avenue E" Subdivision— 
East Bay Township: 

See Chapter 3. 
KALKASKA COUNTY 

*ANR Storage Co.—Rapid River Township: 
The contamination of soil on this site has been identi-

fied by the DNR. Groundwater may also be contaminated. 
Chemicals identified include toluene, benzene, xylene, and 
ethyl benzene, all hazardous chemicals. Leakage from a 
lagoon was the cause of the problem. 

*Antrim-Kalkaska County Landfill: 
Three new monitoring wells show that groundwater down-

gradient from the landfill is seriously degraded with various 
organic chemical pollutants. To prevent continuing contamination 
of groundwater, prompt remedial action must be taken: (1) close, 
grade, and construct an impervious cap over the fill; (2) determi: 
extent of the plume and potential impacts off-site; and 
(3) clean up contaminated groundwater. 

*C E NATCQ, Inc.—Leetsville: 
Chloride contamination of a residential well by the 

C E NATCO, Inc. company was suspected. Groundwater contami-
nation was found. DNR is unsure how the contamination occurred. 
*Dowell Co. (now known as Powell Schlumberger, Inc., formerly 
Powell Division of Dow Chemical, U.S.A.)—-Boardman Township: 

Toluene, benzene, and chloride contamination was found 
on the site. Work is now being carried out to clean up 
the contaminated groundwater. Although some clean up is 
being done under consent order, the PNR believes additional 
contamination from Powell is on the site. Because of this, 
the PNR refused to reduce the ranking of the site on the 
Act 307 list, despite the company's request. 

Fabricon Auto Products—-Kalkaska: 
The problem at Fabricon was due to improper storage 

of materials and lack of containment in the event of an 
accident. The company has been cited in the past for various 
minor spills, including a ruptured transformer. 

*Gross Residential Well—Kalkaska Township: 
The Gross residential well was contaminated with chlor-

ides. The most likely source of the contamination is from 
the Miller Brothers gas and oil development. Suspected 
wells contributing to the contamination are the Pavenport 
dry hole or the Shell Pavenport Pisposal Well 4-5. 
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*Haliburton Industries—Rapid River Township (Sec. 15): 
Haliburton Industries operates mobile oil field ser-

vice equipment and supplies cement for oil field use. Com-
pany vehicles and equipment are serviced and washed at this 
facility. The company's discharge permit expired in 1980. 
The permit had allowed the discharge of truck wash water 
to a lined seepage lagoon, which resulted in groundwater 
contamination. Equipment was installed in 1980 to recycle 
truck wash water. 
^Hartley Pollution Control Service—Kalkaska Township: 

There was a spill and leak from a brine tank and pos-
sibly the leak of crude oil. The spill was assumed to be 
small. Compliance was achieved by the company emptying 
the storage tank and stated intentions to not use the stor-
age tank again. The case was referred for enforcement action 
to the Environmental Enforcement Division of the DNR. 

*Ickes Residential Well—Kalkaska Township (Sec. 12): 
A residential well was contaminated with an organic 

chemical (dichloroethane). The site is adjacent to the 
B & L Hot Shot/Kinnco, Inc., a trucking company involved 
in oil field services. There is no proven connection be-
tween the pollution and the company. Clean up at the site 
is underway. Replacement of the well was scheduled to being 
in spring 1985. The site is one of the top priorities for 
state clean up. 

*Kalkaska Construction Co.--Kalkaska: 
Kalkaska Construction Co. owned the building which 

housed the Kalkaska Electrical Co. The well which serves 
the building was found to be contaminated with over 282 
parts per million chlorides. The suspected cause of contami-
nation is from excessive road brining of unpaved streets 
in the town of Kalkaska. 
*Kalkaska County Road Commission—Kalkaska: 

Groundwater and surface water contamination was iden-
tified by the DNR. Contaminants include benzene, toluene, 
and xylene. The Kalkaska County Road Commission has a leaky 
fuel tank which was the source of the contamination. In 
total, five contamination sources were identified on the 
site. They are: 1) the leaky fuel tank, 2) an old dry 
well which allegedly had received large quantities of sol-
vents, 3) a salt storage pad (runoff and containment installed 
February 1985), 4) a brine and cleaning pit, and 5) open 
drum storage. A DNR official believes that there are approxi-
mately 2 0 homes within a half-mile radius of the groundwater 
flow. Apparently, for reasons unclear to us, the DNR has 
approved the deletion of this site from the next Act 307 
listing. 
*Kalkaska Residential Wells—Kalkaska: 

A lagoon from a fabricated metal processing company 
(apparently unknown) was found to be the source of contami-
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nation of the groundwater and a number of residential wells 
in the city of Kalkaska. TCE and PCE, highly hazardous 
chemicals, were found in the water. The site is one of 
the state1s highest priorities for clean up. 
*McDowell Residential Well—Kalkaska: 

Sampling has revealed that the well is contaminated 
with various hydrocarbons. The well is located just south 
of the Wayne Wire Cloth Products plume of chlorinated hydro-
carbons. A connection between the two sites has not been 
proven. There are also three gas tanks in the area which 
may be the source of the contamination. A DNR official 
thought that a total of seven wells in the area were unsafe. 
*Mahler Residential Well—Kalkaska Township: 

A well was given to a citizen by an oil company. 
When the well water was sampled, it was found to be contami-
nated with chlorides. The citizen has not used the well 
yet (1984). 
^Michigan Oil Co.—Kalkaska Township: 

Petroleum drilling by the Michigan Oil Company is 
suspected to be the cause of groundwater contamination. 
A residential well was also contaminated. Pollutants were 
identified as brine and chlorides. 
*Pool Company Area—Kalkaska Township: 

Chloride contamination of groundwater and a residen-
tial well has been identified by the DNR. The source of 
contamination is unknown, although the Seiler Tank Truck 
was listed as a possible source. The company left the site 
after being informed they may be polluting the area. The 
site is located near other sites of contamination. Relation-
ships of the sites are not understood. 

*Scott Residential Well—Rapid City: 
The Scott residential well and surrounding groundwater 

was found to be contaminated with xylene, toluene, and numerous 
other hazardous chemicals. The source of the contamination 
is unknown. The site is on the highest priority for state 
clean up. 
*Seeley Road Industrial Park—Rapid River Township (Sec. 33): 

Groundwater underneath the site is contaminated with 
chlorides. The source is unknown. It is located near another 
area of known contamination, but is unrelated. The park 
includes the Michigan Well Service Co. and the Seiler Tank 
Truck Service, Inc., the latter which is suspected of contami-
nating another site (see Pool Co. above). 
*Sekelsky Residential Well—Clearwater Township (Sec. 30) 
just south of Lake Skegemog: 

Chloride contamination of the groundwater and a resi-
dential well have been identified by the DNR. Source of 
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the contamination is unknown. Oil and gas development are 
possibly responsible. 
*Shell Western E & P gas processing—Kalkaska Township (Sec. 31) 

Four observation wells showed noticeable levels of 
organic contamination. Shell Western E & P is proposing 
to hand auger seven new monitoring wells around the site 
to determine the extent of groundwater contamination. No 
sampling of residential wells in the target area has been 
performed as well as sampling of surface water bodies (Crof-
ton Swamp and the North Branch of the Boardman River) as 
of 1984. 

^Wolverine Oil Co.-disposal site—Kalkaska Township (Sec. 4): 
The disposal site for the Wolverine Oil Co. was found 

to be contaminated with sodium and chloride. The company 
used the lagoon, the source of the contamination, for waste 
disposal from its oil and gas field service. The site is 
one of the state's highest priorities for clean up. 

LEELANAU COUNTY 

*Briggs—residential well: 
There was a 100-200 gallon fuel oil loss in October 

1984. Groundwater and a residential well are contaminated. 
Harbor Hill Fruit Farm—Schomberg Rd. (not on 307 list; 
not in watershed): 

Substantial amounts of brine were lost to the ground 
and surface waters. A written report was required to be 
filed with the DNR by November 29, 197 9 by the owner. No 
further information was available. 
Leelanau County Landfill (not in watershed): 

Now closed, but possible contamination of groundwaters 
with organic chemicals (dichloroethane, trichloroethane, 
dichloropropane). 

*Noonan's (Glen's) Landfill (not in watershed): 
Landfill has confirmed groundwater contamination of 

chromium and magnesium. Apparently, hazardous chemicals 
were dumped at the site. DNR has ruled that landfill must 
upgrade its monitoring system and conduct remedial investi-
gation and feasibility study prior to new license being 
issued. 

Suttons Bay—County Road Commission salt storage site: 
Suttons Bay now has a salt storage shed, erected in 

1982. All salt is now stored in the shed. The salt and 
sand mix is on a bituminous pad. The second phase for 1983 
was to collect all surface runoff from salt and sand area 
into a lagoon. The road commission has been sampling drinking 
water at the site as well as at the closest neighbor well 
and have no indications of salt in domestic water supplies. 
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Vulcan-Cincinnati, Inc.—Northport: 
Improper handling and disposal of zinc oxide and chro-

mic acid in pharmaceutical preparations. Work began in 
March 1974 to recycle wastewater and to recycle wastes rather 
than discharging them to the ground. DNR inspection in 
1980 revealed the plant not in production. However, recycling 
appeared to be effective as surface water was not contaminated 
in October 1984. 
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APPENDIX B 

Facilities with Surface Water 
Discharge (NPDES) Permits 

ANTRIM COUNTY 

Elk Rapids Packing Co. 
Elk Rapids WWTP 
Central Lake Industries 
Gulf & Western Stamping 

Div. 
Hilton Shanty Creek 

Lodge, Inc. 
Lamina, Inc. 
Purdy, Gary Bill 
Shanty Creek System No. 

Elk Rapids 
Elk Rapids 
Central Lake 

Mancelona 

Bellaire 
Bellaire 
Central Lake 
Bellaire 

GRAND TRAVERSE COUNTY 

Chef Pierre, Inc. 
Cherry Growers, Inc. 
Kroupas, Inc. 
Traverse City Light . 

Power Co. 
Traverse City WWTP 
Traverse City Water 

Treatment Plant 

Traverse City 
Grawn 
Old Mission Peninsula 

Traverse City 
Traverse City 

Traverse City 

KALKASKA COUNTY 

Dowell Shlumberger, Inc. 
Johnson Wilfred 

Kalkaska 
Kalakaska 

LEELANAU COUNTY 

Frigid Food Products, Inc. 
Leelanau Fruit Co. 
Leelanau Memorial 

Hospital 
Mike's Carwash 
Sutton's Bay Wastewater 

Sewage Lagoon 

Suttons Bay 
Suttons Bay 

Northport 
Suttons Bay 

Suttons Bay 
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