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In Memoriam

The Office of the Great Lakes dedicates this State of the Great Lakes 1997 Annual
Report to the memory of Gary K. Hurlburt. On October 22, 1997, Gary lost his battle
with cancer. Gary was emploved by the Michigan Department of Natural Resources/
Environmental Quality for over 23 yvears as a toxicologist. He was hired as the
Department’s first toxicologist to assess the impacts of toxic substances on the
environment from a human health perspective. For the last 15 years, Gary had
supervised the Hazard Assessment Unit in the Great Lakes and Environmental
Assessment Section. Gary was involved in the development of the Great Lakes
Initiative (GLI), an effort by the ULS. Environmental Protection Agency {(EPA) and
the Great Lakes states to develop consistent water quality standards in the Great
Lakes basin. For his development of human health water quality criteria, he was
awarded special recognition by EPA in 1992, and the Director’s Award for
Outstanding Professionalism by the Department in 1994, Gary was a co-principle
investigator for a project titled, “Defining Persistent, Bioaccumulative and Toxic
Great Lakes Contaminants,” funded by the Michigan Great Lakes Protection Fund,
Office of the Great Lalees. The purpose of the project is to improve Michigan's
relative risk ranking ability and identify high priority persistent, bioaceumulative and
toxic Great Lakes contaminants. His colleagues in Michigan and all the Great Lakes
states will miss working with Gary Hurlburt.

Cover illustration adapted from a 1755 map of the Great Lakes
by French mapmaker Jacques N. Bellin.




Working for Generations Not Yet Born

Over the past and curvent years, |
have launched several initintives which will
place Michigan at the forefront of
protecting our Great Lakes, | am
determined 1o pass on o [uture generations,
not vel horn, the bounty of our
“sweelwaler sens”

Looking at the Great Lakes watershed
as 1 whaole, [ have proposed the Clean
Michigan Initiative, a bond issue nimounting
Lo fall a billion daflarvs, 1o meet several
impartant ehallenges, In parcticular, T am
seeking $325 million for Brownlield
Redevelopment to renew old industrial sites
and retard urhan sprivwl and the paving
over of “greenliclds,”

I am secking $50 million to combal
nonpoint source pollution — runoll from
farms, p:u'lcing lots, construction sites and
goll courses — which is now the single
biggest enuse ol water quality impairment.
Building on my work as Chairman of the
I'lllll..'—l"il'l.[Hll'l Nil{iﬂl]ﬂ[ I".‘Ilt'llll'l ¥l Nl}ll[“}illl
Souree Pollution, convened by the National
Geographie Society and The Conservation
Ffund, I aim to maintain our state's
leadership on this environmental priority.

As a means of furthering the toxic
cleanup of Great Lakes Arveas ol Coneern,
and implementing their Remedial Action
Plans, | am also calling for $25 million for
the remediation of contaminated sediments,
remnants ol historic misuse ol chemicals of
concern such as PCHs and mercury,

The Greal Lakes fishery is the mosi
immediate manilestation of the hounty af
the Great Lakes to our citizens, The $4
billion resowree is the primary measure by
which they judge our success, or lack
thereol, in exercising stewnrdship over the
entire basin.

With this in mind, 1 have budgeted $18
millian for rehabilitation of Michigan's fish
hatcheries and an additional $3 million for
sea lamprey control eflorts in the St. Marys
River which nceounts for the production of
more lnmpreyvs than all other Great Lakes
tributaries combined! Morveover, | continue

to urge the lfederal government (o follow
our example and appropriate the full §15.1
million neeessary o carnry oul the (‘.um|1|¢_'lt:
sea lamprey program proposed by the Greal
[akes Fishery Commission.

These efforts are complemented by the
Ballast technology contiol project, which |
started under the auspices of the Couneil of
Great Lakes Governors, designed (o
address the hroad threat of exotic species
introduction by international shipping.
Meanwhile, the Office of the Great Lakes
continues to implement our state plan to
reduce the introduction and spread of the
alien intruders throughout Michigan,

Believing that sound science is the
hasis of sound environmental poliey, I have
sought the advice ol the Michigan
Eovironmental Science Board (MIESB),
chaired by Michigan State University's
Dr. Larey Fischer, on questions involving
hoth dircetional deilling along the Greal
I.I.\I':L'H HIH]I'E“IH.‘ III'I(I lllL' l'll:'ﬂl'l{]."il_‘ll LIS HI‘
izl consumption advisories for fish
contaminated by PCBs. Relying on the
advice of the MESH, drilling will be banned
within 1,500 feel of the shore and near
other sensitive areas. We are olfering strict
guidelines for fish consumption by women
and children, due primarvily to the extreme
sensitivity of unborn children, while
recognizing the health benelits ol eating lish
for the general population, e.g,, males and
women heyvond child-bearing age,

My plan of action is ambitious, but it is
also necessary il we hope (o maintain the
glory of the Great Takes for our
gramdehildren. T invite every Michigan
citizen (o join me in this exciting quest for
a lully restored ecosystem,

John Engler
Governor






Working Through the Issues One at a Time

Theologinns define humility as the
virtue “that keeps a person [rom reaching
l'lu'}"“lll'.l I'Iill“'il.‘“lq" Il 'iH l}l'll'lﬂHL'[l “J |)|'i‘|‘: “lld
to sell-denigration which fails to recognize
one’s gifts or abilities. Very simply, humility
requires aceeptanee of the trath,

Humility is loremost in our thoughts as
we (ry o comprehend the dynamies of
resources ag vast and complex as the Greal
Lakes, much less manage them, This is noi
the counsel of despair but of realism in the
lhee of uneertainty or incomplete
information, There are plenty of instances
where this is the caser the decline of the
perch lishery in Lake Michigan; the nature
and extent of global elimate change; the
impacts, il any, of hormone-disrupling
chemieals on the child in the womb; the
amount of water in the Great Lakes over
the long term; and the impact of long-range
air pollution.

’l'll..-l “'IL‘ I’I[ COLTHEE, 1.|"I“E|L arcas HI
IIU!“IIII LIHILE'I.\"IH \'\."IIL"IL‘ .‘ll..-ll,‘.l'l'illl'.‘. I{I'H'.'l\"."}l..llgl.‘
and political will have come together, say,
to reduce the londings ol persistent,
hionceumulative toxies into the environment
or o restore a Great Lakes lishery
decimated by pollution, overfishing, exotic
predators and habitat destruetion.

What strikes me about the selection of
articles in this yem’s State of the Great
FLikes 1997 Annual Report is the interplay of
opinions, in a kind of contrapuntal
maovement, working through the issues one
al a time,

I am edified by the level of this
discourse, proud to offer it to our renders
as they come to terms with these pressing
issues with the humility necessary 1o
L‘.ﬂlll]‘lll'_“,\: .liuhjm:ls,

This year's annual report highlights
Lake Huron, “the forgotten lake,” in the
hope ol elevating it as a concern for policy
makers in the region, Lakes Michigan,
rie, Ontario and Hll]'lul'iul‘ all have their
comprehensive lakewide processes. 1t is
time for similar attention to be directed to

Lake Huoron, with
an emphasis
toward hahifat
restoration and
control of exotic
speeies, espeeinlly
the sea lamprey.

The staff of
the Office of the
Cireat Lakes
dedicates this
annual report (o
the memory of
Giary Hurelburt, an
esteemed colleague,
i friend and g man who did more than his
gshare 1o restore the Great Lakes in the
face of historie toxiec contamination, He
was the department’s first toxicologist and
trained many others who came up through
the ranks. Gary's death last vear was a
tremendous loss to the region, the state,
and, most particularcly, his family lfor whom
we conbinue to pray. Gary embodied
Theodore Roosevelt's view of how lile
should be lived: “Far and away the hest
prize that life offers is the ehance to work
hard at work worth doing.”

Requiescal in pace.

A /%Wﬁb

G, 'Tracy Mehan, |1
Diivector
(Mfice of the Great Lales
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State Demonstrates Ongoing Commitment
To Great Lakes Protection

By Russell L. Havding, Divector, Michigan Departinent of Envivanmental Quality

The year 1997 stands oul ns a notable
pt.:riml i Michigan's tradition of prulm‘:ling
and enhancing water quality in the Great
1;1‘\1“..'?6 I;i'l'.‘iill,.

Michigan beeame the third state in the
region to implement the Great T.akes
Initintive (GLI)L The GLI was a joint elfort
between the ULS, Eovironmental Protection
Agency and the Great Lakes states to
establish a consistent level of environmental
protection for the Grenl Lakes ecosysiem
regarding toxic pollutants,

Significant progress was made in the
cleanup ol surlace water sites with
contuminated sediments, Remediation
efforts on the River Raisin, Willow Run
Creek, Manistique River, Newburg Lake
and Fvans Products Diteh resulted in the
removial ol over 600,000 cubie yards of
sediments contaminated with PCB. These
RL‘(HI'.III.:H[H I'III,I.I .."\’.L'I'\-'[.!d s il “[‘.I’lﬂi'l'lg ROLIrGo
ol PCHB contamination to surfaee walers,
The remediation projeet at Monguagon
(II'L.'L‘IQ IIIH(J Wik ﬂl!lll]!]L‘lL‘iI l})’ I.‘L'.Ill{l\'illﬂ
30,000 cubie yards of sediment
contmminated by various organie chemicals
from historical industrial activities.

Though directional drilling has been
onceurring since the early 19805, Governor
Engler asked the Michigan Environmental
Science Doard (o examine any potential
risks associnted with the practice. The
board concluded that dircetional deilling
poses virtually no risk to the Lakes, but
olfered suggestions for protecting the
shoreline, The key recommendations, such
as establishing a 1,500-foot sethack zone
from the shoreline and prohibiting new
infrastrocture in eriticnl or sensilive arens,
were immedintely adopied by the
Department ol Environmental (_hlulily

(D1EQ),

Signilicant
recent water
permil reissunnces
ncluded the city ol
Detroit and Dow
Chemienl in
[\"Iil"illltl. 'lll'“_.‘ eEw
|1L‘I‘|ni| conlains
provisions for
minimizing (oxic
pollutants and for
controlling industrial discharges, In
addition, the permit continues the
implementation of the eily's combined sewer
overflow (CS0) control program.
Complianee with these CS0 requirements
is expected to cost more than $1 billion.

At Governor Engler's request, the
Michigan Legislature has approprinted an
additional $500,000 to the DEQ's Surface
Water Quality Division to implement a
portion of o new statewide water guality
monitoring strategy. The DEQ continued to
implement the Lake Superior Binational
Program signed by Governor Engler in
1991, Cionsistent with the commitment
II“II'.!L‘ ['Iy IIIH ]..EHVIJI"IIH'I" I-H.:llllilliﬁtt‘ﬂli\'l: I'I,l'l,!
revisions were published to designate all
waler ill ”'IL'- I.-HIH,.'. SIII]L‘]';C}I’ I"Il,‘ii]l H s I.lll({:
Superior Quistanding [nternational
Resource Waters, The special designation is
intended to minimize or climinale new or
inereased discharges of nine speeified
hioaceumulative chemicals of concern.

Our 1997 record is one in which all
Great Lakes stakcholders can (ake great
pride. The ultimate test is whether we can
sustnin that positive momentum in this new
yvear and into the next millenniom. [s a
challenge we're committed to meeting,




Moving Toward Sustainable Fisheries

by K, L. Cool, Divecior, Michigan Depaytment of Natnral Rosonrees

During the summaer ol 1965, millions of
alewives washed up on the heaches of Lake
Michigan, The mass dic-ofl of [sh coimncided
with (he peak of the tourist season.
Benches were closed. Front-end loaders,
hulldozers and specially designed heavy
cguipment were deployed to gather up and
bury the hish, Researchers were reporting
that 95% of the fish biomass of the Greal
lakes was composed of non-native prey
fish, principally alewives and smelt, Sen
lamprey, which had invaded the Great
Lakes via the 51, Lawrence Seaway
prajeet, had all but eliminated the key
predator lish of the Great Lakes.
HRevreational ﬁﬂhing WS m::-u'h.' nonexistent,
Commereial lishing was on the ropes, To
make matters worse, muassive blooms of
ulgane were Touling the beaches in southern
Lalke Michigan,

The message was clenrs the Great
Lakes region had to develop a sustainable
approach to economie development,
sugianinable meaning one that did not
sacrifice the integrity of our ccosvstem. The
response by the people of the Great Lakes
region was immediate and remarkably
effeetive. Municipal and industrial
wastewaters were cleaned up, Discharges of
phosphates, which fueled the algne blooms,
were controlled, Toxie chemicals and
persistent chemieal contaminants, such as
DIYI and PCBs were banned in the Great
Lakes watershed. Sea lamprey control was
perfected and implemented. Predator fish
were stocked (o control the overabundant
smelt and alewives, The lakes quickly
beeame a national destination for salimon
and trout lishing., By 1990, the fisheries of
the Great Lakes were valued af $4 billien
annully, We have come o long way in only
30 vears,

But the Great Lakes, as barometers of
the health of our environment, are telling
us there is still mueh o do. Their fisheries
still require two “life support systems™: sea

lamprey control
and stocking, 1" we
relux either of
these progrims,
l]'I.L'- ﬁh’llﬂl‘ilf!‘l \"."“ll’{l
collapse,

When sea
lamprey control
and restocking of
trout and salmon
hegan, the
expectation was
that lake trout
waould guickly
bhecome sell-
sustaining again,
The same was thought of walleye re-
introductions in Saginaw Bay and
elsewhere in Lakes Huron and Michigan.
Lake trout, in [uet, are now sustained by
reproduction in Lake Superior. This lake
has nearly been weaned of hatchery
support. Yel, aflter 30 years of stocking,
lake trout are still not reproducing at
signilicant levels in Lakes Michigan or
Huron, And Willluyu are still |:|rj;r.:ly
tependent on stocking in these walers, This
tells us we still have a long way to go
hefore recovery of these lakes ean he
considered eomplete,

Stocking is costly. Operating costs,
alone, of Michigan's hateheries are
$6,700,000 annually. Michigan’s fish
hatechery system as we know it today is
largely a product of the restocking elfort of
the 1960s. The facilities are aging and some
are nearing the end of their sworking lives,
In 1997, therelore, Governor Engler
proposed the spending of $18 million Tor
maintenance of the stale’s hatchery
facilities. ‘T'his investment will assure the
future productivity of Great Lakes lisheries.
The investment was required principally
beenuse salmon, trout and walleye were not
reproducing in Lakes Huron and Michigan
as expected, Why weren't they?




Giread Lakes ecosystems are complex,
In complex systems, an aeray of etors eon
he expected (o work in concert 1o produce
a pavticular vesult, In this ense, the
principal aetors are barriers (dams) and
loss of spasvning habitat, contaminants and
pollution, over-lishing, and sea lampreys: fhe
sene Jactors that fed to the rn”rmmr uf the
Greal Lakes fishevies In the first place,
Barviers continue 1o block walleye, salimon,
trout, sturgeon and other species (rom
renching historically important spawning
grounds, Contaminants such as PCBs,
combined with dicts composed of non-
indigenous species like alewives, are causing
enrly morctality svindrome in salmon and
troutl, Sediment from runoll walers
continues (o bury spawning reels needed by
witlleye und lake trout, Oversfishing, hoth
recrentional amd tribal commercial, of lnke
trout continues to confound rehabilitation
elforts. Sea lamprey control has been
frusteated by Inck of funding. And new,
unwelcome invaders from outside the Great
Lalkes watlershed continue o colonize the
Inkes through navigation seaways,

Fortunately, research has revealed that
L".nh'l-l:ﬂ‘uﬂli\'i_' Ill:[\”llllL'.L'!i ill IIIIII|'II'L‘)-' l:{lllll"{l!
are within reach. The only impediment 16
containment of lamprey now appears to he
lunding, For this reason, Governor Engler
and the State Legislature appropriaied
$1,000,000 per year for the nest three years
to help with the lamprey control effort in
the St Marys River. 1 hope this state
contribution will stimulate both Canada and
the United States to fully fund the lamprey
control program. With Tully funded lamprey
control, numbers of adult, spawning age
lake trout would almaost double in northern
Lake Huron and would increase
substantially in Lake Michigan, The
prospeets for reproduction of lalke trout
\\’Hlllll I]L‘ ﬂl'uul]y EI]EIIH]EL‘"I;

Much of the habitat needed 1o support
reproduction of Great Lakes figh iz buried
behind dams. Dams also bloek [ish passage
Lo high guality spaswning habitats in upper
reaches ol twibutary streams. Over 1,600
miles of prime fsh spmwning and nursery
habitat is blocked by dams across rivers

g

that flow into Michigan's Great Lakes. For
example, it is estimated that removing or
providing hish passage around the
lonwvermost dams on the Muskegon River
would result in enough salmon reproduetion
to support most ol Lalke Michigan's ehinools
salmon lishery, Almost all ol Michigan’s
prime spawning sites Tor lake sturgeon (o
state Threatened Species) in Lalke Huron
tributaries are blocked or buried by dams,

It is my sincere hope that Michigan's
costly reliance on stocking to sustain Greal
Lakes lisheries will soon come to an end.
In the Tuture 1 see hateheries plaving a role
in supplementing and diversilying inland
and Greal Lakes fisheries, but they would
no longer act as “life support” lor aguatic
ceosystems and econamice benefits they
devive, T hope that in another 30 years il
will not again be necessary o imvest in oa
complete renovation of our eurrent
hatehery capability, Bul no .*..'ingh: aelion
will talee vs to that Tuture, We must
integrate a full lamprey control program
with invasive species prevention, elfective
harvest controls, continued vigilanee n
contronl of aguatic contaminants, selective
dam removals, fish passage improvements,
and improved control of sediment losses
from our lands. As costly as stocking is,
until all those elements are in place, we
must continue to rely on our hatcheries to
maintain ecosystem health and viahle
lisheries.



A lake is the famdwapr.' s most beautiful and expressive feature. It is the ecarth'’s cye;
fuu!ring into which the beholder measures the deptﬁ ol his own nature.

Henr}r David Thoreau, Walden

Lake Huron — Is It the Forgotten Lake?

The Furguttcn Lake

Lake Superior has its Bi-national
Program. Lakes Michigan and Erie have
their Lakewide Management Planning

Lake Huron — “lake of the
shaggy-haired tribe” (named
after the first Frencl explorers’
impression of the area’s native
residents)

Source: Grent Lokes United
i =——_ —F & e s = _m_w_J¥ |

processes, and Lake Ontario has its Toxie
Reduetion Strategy, Millions of dollars are
being spent on the Lake Michigan /Green
Bay Mass Balanee Study and evervone is
celebrating the suceess of the phosphorus
reduction elforts in Lake Erie. Even Lake
St Clair is getling attention, What about
LAKE HURONFE Iave we lorgotien about
LAKE HURONY

Lake Fluron may not be gelting the
attention other Greal Lakes are getling
rl'!ll‘.l] gﬂ\’ﬂ!'lllllﬂll' 'JLEL‘IH.:iI:.‘i I-ll“l thl.'l'
organizations, but maybe that's not all bad,
The charter boal eaplaing aren't
I..‘UI'I'I|‘IIH;II;I'I#, (.:I}IIH. L'-llilll)l!l'i, Hl'lll \'\".IIIL"\"L'
lishing have been great over the last several
years, BEagles don’t seem to be complaining,
their brooding suceess vate hing inerensed
and pairs ol bald eagles have returned Lo
nest along the Lake Huoron shoreline,

However, there is a complacenocy
regarding Lake Huoron., As the ‘lake-in-the-
middle’, hoth geographically and in
envirommental quality, it ig a Inke without
high-prolile issues or advocacy groups 1o

10

focus attention. It has relatively good water
quality and wetlands, exeept in the Aveas
ol Coneern. The lishery is relatively
healthy except for (he lamprey threat to the
lnke trout fishery from the St Marys River
Monetheless, the problems are real and
there is n need to identily what most needs
fo he protected and restored,

The ULS.-Canadian border divides
Luke Huron almost in hall, The Canadian
portion ol the lake, ineluding Georginn Bay,
is within the Provinee of Ontario, The LLS,
portion is loeated within the siate of
Michigan. Lake Huron has the longest
Hl'l"t"‘_‘“l!l: l)ll lIIL‘ (;I"'L"II.I ];ill\lL‘ﬁ 1II“| I‘II'IH e
islands than any other lake in the world,
The lake is the third largest Treshwater lake
i terms of area and the sixth |:;1r;{ua-:t in
volume. Lake Huron has the hlr;&qu i:‘;lillllt,
Manitoulin, of any freshwater lake on
FEarth.,

General Lake Huron Facts
LSBT s s urskran srinh et nrimasa ban e inbseamces s o - 1L O
vesssrinsss LBO miilex
Avernde 1Depth oo 195 Fonl
apepsibenraeinayiuaantd LD EOGE

sansassesnesnseracss Y oubic miles
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VOl N® raenriain
Witler Surfnee v 20,000 g, miles
Watershed Aren oo H800 g0, miles
Shareline length (w/islinds) ... 3,180 miles
sapasnais S0 VEUPE
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Lake Huron Land Use

| 14D 1| SRR e s s e T
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Souree: Environment Canada/l 15,
Environmental Protection Agency, 1996

Both sides of Lake Huron have low
himan |'mp|.ilﬂliml densities, with the
southern portion ol the watershed
developed to a greater degree than the
northern, In the past 20 years there has
heen inereasing pressure for seasonal lond
uges, especianlly recrentional cottages, The
trend over the next 20 years will likely be
for more permanent homes and year-round
recreational collnge use,

Lake Huron Birds

Clompared (o the other Great Lakes,
Lalke Huron has the highest number of
fish-cating hirds that breed along the
shoreline. Most populations of fish-cating
Birds (cormorants, cagpian terns, and
osprey) are inereasing, with easpian lerns
and osprey no longer showing adverse
effects of contaminants. Loss ol shoreline
marshes and wetlands have been
maoderate compared o the other lakes
excepl in Saginaw Bay, However,
continuing loss of wetlands is o serious
threat to habitat, ineluding loss of resting
and Teeding areas for migratory
walerfowl, Saginuw Bay, u rich biologieal
regsouree and largest reshwater coastal
arca in the United States (1,143 sunare
miles) continues o provide essential
habitat for both fish and wildlife swith
more than 3 million waterlfowl miﬂl‘ulihg
through the aren annually

Lake Huron Fish Community

Lake Huron's aquatic community
healih and biodiversity are relatively
goad, at least in contemporary terms and

in comparison (o the other Greal Lakes,
The fish communily in Lalke Huron is
recovering, bul remains unstable after
decades of being overharvested and
subjected o the effeets of nonindigenous
species, Maodest numbers of stocked lake
trout are reproducing in the lake, and
populations of whitelish are more abundant
than at any other time in this century.
Walleve and yellosw perch are once again
abundant. Rainhow smelt and alewife
populations are eurrently stable, but have
heen reduced in comparison to former peak
levels in the 1970s,

Both United States and Canadian
fisheries managers, through the Great
I.ill!‘.‘.bﬁ I:ih'hcl'ic.‘i (:Ulhlllllﬁi‘iiﬂlh (IL'\'L'III"H.H.I r“i'.l
community objeetives for Lake Huron,
They are committed o protection and
restoration of the lake's fsh community,
The lish objectives rest on a sel of
ceologicnl principles (i.e. stability, bhalanee,
and susgtainability) tempered by social
vitlues, The ohjectives rellect the
understanding that natural systems are
dynamic and provide some Iatitude in
adjusting management approaches to
different conditions,

In Lake Huron major areas ol
contention and opportunity are: habitat
muanagemenl, sea |1uuprt:y contral,

Total Nomber of Trout mnd Salmon Caughi per
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introduced exoties, public demands,
monitoring and research requirements, and
Judicious stocking, The major Fish
Community Objectives for Lake Huron
HF N &H

B Safwen/Tront: establish a diverse
community with lake trout the dominant
speeies,

W Walleye/Perch: veestablish and/or
maintain populations,

B Novthern PikelMushellunge/Clianel
Cladfish: maintain as prominent
predators.

W Lake Whitefish/Ciscoes: maintain diversity
and restore lake herring,

W Stwrgeon: merease abundanee o remove
il from its threatencd status in LS,
walers,

W Sea Lamprey: obtain a 75 percent

reduction by 2000 and 90 percent by
2010,

B Species Diversity: recognize and protect
the array ol other indigenous fish
speeies beenuse of their ceological
significance; mtringsie value: and social,
cultural and economic bheneliis,

W Genefic Diversity: maintain and promote
gunuliu -t|i\'urﬁi(y.

Sein Lamprey Populations aid Thegets
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W /labital: Achieve a no net loss ol
productive eapacity of habitat,
rehabilitate degreaded habitats, and
support the reductionfelimination of
conlaminanis.

Lake Huron Sea Lamprcy

Rehabilitation of the Lalke Huran
fisheries has not been as suceessful as in
other areas ol the Great Lakes principally
beenuse of the sea lnmprey. Without
question the sen lamprey problem in
northern Lake Huoron, associated with
merensed production from the Si. Marys
River, is the most severe impediment (o g
healthy fish community in the lake, By the
19905 the St. Marys River was producing
more young sea lamprey than all other
spawning teibutaries (o all of the Great
Lakes, on either side of the international
border, combined. Although sea lamprey
control efforts on all Lake Huron
tributaries, execluding the St. Marys, are
comparable with other Greal Lakes, there
are more geq lamprey in Lake Horon than
in the other lakes combined. Cost-effective
sen lamprey control on the St. Marys, once
thought to be impossible, may now he
within reaeh because ol a special program
developed by biologists and research
seientists working under the direction of the
Great Lakes Fisheries Commission,

With respect to other exolic species
eausing stress in Luke Huron, zebra
mussels, purple loosestrife and the
zooplankton such as the spiny water
Mea pose major threats.

Lake Huron Water Quallt}’

Historically, phosphorus has been o
significant problem in the Great Lales.
To a great extent, this has not been the
ease in Lake Horon, with the exeeption
of Saginaw Bay and the Ontario shore
of the southern portion of the lake. The
Great Lakes Water Quality Agreement
identified target loads for all the lakes to
prevent phosphorus-related problems




(over envichment), and
Lake Hluron has generally

maintained loadings less Tosp

than the targel loads, With Predator Fish
the exception of 1982 and noT

1985, londings have heen PC s

helow the targel since
1981, Some localized
nulrient problems still
persist in Saginaw Bay and
on the Canadinn side
(Severn Sound,
Clollingwood and Spanish
Larhours).

Originally, there were
five Great Lalies areas of IClis
Higniﬁ{::lnl cnvironmenial DIE
contmminalion or Arvens of
Coneern (AOQCs) in Lake
Huron, Lalke Huron hoasts
the only AOC that has
heen elemned up and
delisted to date — Collingwood THarbour,
Ontario, The St Marys River aren was
oviginally designated as an AOQC beenuse of
contmminants, Conlrol of industeial sonrces
is progressing and pollution loads are being
reduced, The two other Canadinn AOCs,
Spanish River and Severn Sound are
responding well to remedial actions and
showing recovery.

From the lnte 19705 to the carly 1990s,
|'Ii!|'.‘ii,‘ﬂl,!|“' l'}il’l.’.li'.(_.-‘ul]lI.Ili“i\'i'_‘ Hll|1Hl}IIIEUH Fi'lll."rll
as PCB, DI, dieldrin, dioxing, and urans
concentrations declined significantly in
I.HIGC II"I'HII !II.I'EL‘ ll'lﬂll. llll\\'ﬂ\"ul'. I}(.”{
concentrations have not deelined
significantly since the mid 19805, DDIE
trends in Lalke Huron Herring Gull eggs
show a marked deerease in concentration
ginee the mid 19705 As with other trends,
the coneentrations decreased significantly in
the late 19705 but have remained relatively
the same since. Continuing sources of
contnminants are primarily from zediments
ol historie discharges, airborne deposition
and land runaolf,

In comparison to Lakes Michigan,
Iivie, and Ontario, contaminant
ﬂi}l](’!ﬂ]ﬂ\"illiﬂnﬂ inre I'l.!]llli'\'ﬂl}' Ill\'\'.
Nevertheless, public health advisories exist

Dieldrin
TCRD &
TCDE
Meroury

Herring
Gull BEggs

Source: Environmeni Canoda/ULS;
|".u\'i|'un|'rlun1ul Proleotion Agl.‘lu:y, |9a7

Lake Huron Trends
Lamgaterm Trends Recent Trends
Clontinuing 1o decline
Leveling off, hasn't
dealined significantly

Dyeelining
Deelining
since mid 1980s
General decline

Gieneral decline

Leveling off, il not
increasing

Cieneral decline

Leveling offf
Leveling off

Deelining
1Yeelining

regarding the consumption ol trout from the
open lake and all four AOCs, Advisories
with respect to amount and lrequency of
consumption are in effeet in Lake Huron
[or chinoole salmon, coho salmon, hrown
trout, steelhead, walleye pike, and yellow
perch, As in other lukes, advisories differ
by species, size, and location, so it is
important 1o cheek advisories in effeet lor
the appropriate siale or provinecial
juri.-uliuli.nn.

Lake Huron — What's Next?

Lake Huron, at least at this time, is a
lake without high-profile issues or advocacy
Sroups ﬁmuuing attention on i, However,
with continued habitat destruction, the
leveling oft of the deelining toxic
concentrations, n continued sea lill!lpl‘cy
threat, and a fishery thal is at its peak but
probably not sustainable at current levels,
there is a need to continue to challenge the
lecderal, state, and loeal decision-makers.
DNecisions made today in the Lake Huron
watershed will impaet the lake tomorrow.



Lake Huron, Magnificence Challenged

By Dy Gail Kvawtahorp

Lake Huron, ineluding Georgian Baoy,
ig the zecond Inrgest Gremt Lake and the
third largest (reshwater lake in the world in
aredn, Despite its size, Luke Huron has not
heen immune to urbanization and industrial
proliferation. The shore line which extends
more than 6,150 km (3,813 mi), is
characterized by shallow, sandy beaches
and the rocky shores of Georgian Bay.
Lake Hluron's drainage area is relatively
large compared 1o the other Greal Lakes,
With a walershed more than twice the size
ol Huron’ approximately 57,800 ki’
(22,542 mia) surface waler, and a retention
time of 22 years, the lake is particularly
susceplible (o adjncent land-use activities.,
While the novthern portion is Lightly
populated and extensively lforested, the
Saginmy River basin is intensively Tarmed
and containg substantive metropolitan areas,

Lack of attention to habitat
destruction, conlinued sewage and
stormwater discharvges, and the proliferation
ol exotie species hodes poorly Tor the future
ol the splendor that is Lake Huvon,

While bans on toxie substances such as
l)l)'l' “Il'll II'I;I'\L‘.‘E lll.'l\'l,: I"L:.‘",Ihl,.‘(,l i[l ll'l_‘l'.-iil'ling
concentrations of toxing, u(mm;phuriu
deposition is an increasingly signilicant
source ol toxie chemicals 1o the lake. Toxie
pollutants are carrvied lrom sources well
outside the Great Lakes basin. Binational
and international cooperative elforts (o
remove these chemicals Trom production
and use is essentinl to enhance and sustain
healthy Nish and wildlife populations, human
well heing, and human uses of the lakes
such as lish consumption. In specific zones,
contaminated sedimeni continues 1o be an
active and important source ol
contaminants such as PCRs. Obstacles to
cleaning up contaminated sediment, such as
regulatory complexity and lack of explicit
decision mukin;{ tools continue (o lmlnpul'
the recovery ol this Lalke rom historic
abuse,

The Luake
Huron hiotie
uummunil}‘ 4
imbalineed due (o
the proliferation of
exolic species such
as zebra and
quuggn mussels,
rulfe, goby, carp
and white perch,
These species
change food weh
structure therehy
altering the
movement of energy and contaminants
through the trophie levels, An important
consideration is the change in nutrient
availability for pative species. For example,
l‘ailt'ﬂ Hl“l ?.L'l“'kl II'I!.I!\’.H(,.‘I I'J,:'H'I.:HI'.:I'I.I I'Illﬂc
hottlenecks Tor energy tramslocation Trom
henthos or plankion to predatory species.
The fish mn'u:nunil:.' 15 nlso threatened l)}.’
the growing source ol lamprey from the St
Marys River, There is cause for concern
over whether current levels of walleye are
susininuable, with growing populations of
lamprevs and the unlkknown food chain
impacts resulting (rom zebran mussels,

lixotic speeies also pose a challenge (o
sustnining the competing interests of
conmercinl and sport fisheries. In addition
to invertebrates and fish, uncontrolled
spreadd of Burasinn milfeil and purple
loosestrife threaten nearshore and wetland
habitats, important spawning, nursery,
vearing and leeding zones for many littoral
and profundal species. The Tuture biotie
community will adjust 1o these invaders,
I“l[ in oamanner il'l"L‘\'L'I‘L!I'Il Hll I'Ill.ll'll'lﬂ
desires or usges. Beonomie and recreational
repercnssions are inevitable,

Despite these stressors, Lake Huron
and Georgian Bay olfer some ol the maost
pristine and spectacular vistas of the Great
Lakes. Lake Horon has the highest
number of fish-eating hirds that hreed along
the Great Lakes shoreline due to the




diversity and areal extent ol habitat,
Populations of the hish-eating breeding hirvds
such as caormoranis, (,'u:ip'um [erns, osprey,
and  bald eagles have returned to nest
along the Lake Huoron shoreline.

Clottagers and bonters dervive pleasure
lvom the heautly and erisp oligotrophic
waters of the Lake. However, with
substantial increases in second home
tevelopments and the construetion of more
and larger marinas, the nearshore zones
are inerensingly suffering from septic
seepage and discharges ol grey and black
waler from pleasure crall, Shorelines are
being havdened, nearshore vegetation
removed, and habitat lost.

In some of the more agricultural
reaches, stream banks arve denuded, erosion
his become severe, and large volumes of
fertilizers, pesticides and lfeeal material are
washed into the lake,

To reverse this trend reqguires
agigressive, land-owner contaet programs,
that edueate and remediate loeal site
conditions, Successes are possible, The
inclusive conperation of the farming
community in the Severn Soumd Remedial
Action Plan provides evidence of such
success. Demographies, however, lorceast
more growth novthward, linked to the
Detroit and Toronto metropolitan arcas,
Ineremental and continued degradation of
green belts and natural herilage systems is
an immediate problem,

L.ake Huoron was the umweleome host
to Towr Arens of Coneern until Collingwouod

Cattapers and boaters devive pleasive from the heowty
andd crisp nfigatraphic watees of the Luke.

Harbour was delisted in 1904, Hnginuw
iver in Michigan, and Severn Sound and
Spanish Harbour in Onlario continue (o
strive lowards Tully restoring environmental
quality, Collingwood Harboor, Spanish
Harbour and Severn Sound are clear
indicators that progress is achieved with a
strong vision for the future, hroad
community engagement, and u eooperalive,
partnership appronch. As of 1997, due 1o
industrinl and municipal investments to
ahnale t.lim:hm‘gu!a, and uuuununily
invesiments o voluntarily reintroduce
11|l|ﬂ|tu||l.lngt:, the H;mniﬂh Harbour
Remedinl Action Plan is Tully implemented.
Ag with Collingsvood Harbour, however, it
will not he |m:-:Hih|u to remaove lish
consumplion advisories, since the sources ol
mereury or PCRs are not within the
geographic houndaries oy swatersheds of
these Areas of Concern. Only o regional,
lnkewide or broader approach ¢on restore
this attribute.

Flerein lies the greatest dilemma, There
is currently no initintive to launch ihe
development of a1 Lakewide Managemeni
Plan for Lake Huron, There is a danger of
complacency for Lake Huron, It is the lake
without high-profile issues, with the fewesi
Areas of Coneern, and with no centeal
L"ummuuity vioiee. Nonetheless, the
problems are real and insidious, At the
1996 State of the Lalies Beosvstem
Conlerence, |1:t|‘li:.'1i|mlllsi in the Lake Huron
break-out session looked forward to
declaring regions of Lake Hluron Arens of
LExcellence. Those who work on, live hy,
swim in, drink [rom, and share o love for
this magnilicent jewel need to press for
special designation of those areas relatively
untouched by human intervention, and
raise the need to halt and reverse the
impacts of human speawl in this wondrous
and dynamie place,

Dy Gail Kranizhersg is an ceatoxicologist currently
responsible for fnvirenment Oulariny (ireal
Letkes progrems, tuclding the vestaration af 17
Arveas of Coneern, She is also president of the
Liternutional Asxocialion for Gread Lakes Re-
search.



Communities and Business Partner for

Saginaw Bay Stewardship

by Jevold . Ring and Llizabeth J. Cisar

Within the heart of Nichigan's
booming faem and industrial ceconomies lies
one of America's greatest natural
trensures — its lavgest contiguous
freshwater coastal wetland, Blanketing the
shores of the Saginaw Bay, this wetland
svatem and the 8700 square-mile watershed
that supporis it, provide vital habitat for a
vinst areay of plant and animal species, (OF
particular significance is the Bav'’s role as
an oasis [or migrating song birds and
waterfowl on the Centeal Flyway, The Bay
and the aatural resources within the
watershed also provide eritical resources
lTor Michigan's economy, The watershed
drainsg about 15% of the state, and is home
to some ol its most significant agricultural
and mdustrial resources.

Clommunitics, conservalionisis,
foundations, and businesses have come
together in the last year to creale a unigque
partnership to enhance the Saginnw Bay
walershed and o ereate n more sustainahble
future for all its inhabitants, Under the
leadership of the Dow Chemical Company
citizens rom communities around the
watershed have launched the Saginaw Bay
Watershed Sustainable Communities
Initintive,

.

Based on models developed by the
President’s Council on Sustainable
Development, and with help from The
Clonservation Fund, a national, non-profi
land and waler conservation organization,
the Initiative identifies issues, sets priorilies,
and then tackles |‘n'ujucln (Iuniguml {§]
nddress concerns with tangible, on-the-
ground solutions designed to steward
natural resources, strengthen loeal
veonomies, and support watershed
communities. For example, the Initintive
has identilicd and funded a series of
projects intended to nurture the region's
growing nature-based tourism industry by
improving bivding opportunities in the
watershed. The projects integrate habitat
protection, improvement of birding faeilities,
and promotion of watershed birding
opportunities on the Interncet, Most
importantly, communities within the
watershed are working together 1o complete
the projects.

Beeause we only proteet what we
understand and appreeiate, one of the
fundamental missions of the Initintive is to
help residents and visitors cooperatively
develop o shared sense of identity for the
Saginaw Bay watershed as a sustainable
communily, ‘The Initiative is creating




opportunitics o enhanee understanding ol
sustainability by connecting people, idens,
resources, organizations, and programs
through regional networks ol loeal projects,

One of the most innovative aspects of
the Initintive is the ereation ol a network of
foundations which includes community and
private foundations from around the
walershed, Based on our research, this is
the lirst time a group of foundations has
come together lo suppmt a comprehensive
sustainable communities elfort loeused on a
naturnl resource. The Network has ereated
an initial “seed” Tund of over $300,000 o
support projects recommaended by the
Initiative,

In the coming vear, the Initintive will
he developing projects velating 1o land use,
agriculture/pollution prevention, and
continuing hirding and nature-based tourism
projects. What makes the Initiative work is
the knowledge and experience of its people,
IFarmers pariicipate in the agriculiure task

A Cireen Heron

group, birders and tourism experis serve on
the birding task group, and city planners
and developers serve on the land use task
group. By involving people who know what
necds to be done and how to do it the
Initintive develops viable, “real world”
projecis that demonsteate that sustainable
nlternntives make sense. This grass-rools
approach alzo helps insure that projects
refleet loeal concerns,

Through the Saginaw Bay Watershed
Sustainable Clommunities Initiative,
business, community, and eonservation
leaders ave reaching out o walershed
residents 1o encourage a more holistic
approach (o natural vesouree protection,
I..'.'L‘-Ullllllliu (.IL‘\"L‘I{]"II'I]L‘I“ ﬂl'l'lt I..'.l,ll'l'll]".l"it:"
revitulization,

Jevey Ring is Divectar, Gloabad Condvilietions and
Comuenity Programs far the Dow Chemical
Companrye He is alse Evecative Divector of the
Do Clhemival Company Foundetion. Elisabeth
Clisar is Divectar of the Great Lakexs Office of The
Coonservation Fand, w national, wan-profit fand and
werler conseysalint prgabizalion,



Directional Drilling for
Below the Great Lakes

Divectional deilling is o teehnigue
whereby a well bore is intentionally
deviated al controlled angles to reach o
selected subsurface largel (see ligure
below),  Directional drilling hecame fairly
common in Michigan in the 19705, and
miade it possible to reach oil and gos
reservoirs by deilling from remote surlace
loentions,

- PR s, B
SRS 1B
R

ivectional (rpiper) awd horizantal (lower)
well paths,

The 1982 PA 69 (MCI. 322.428)
regulated directionally drilling under the
Gireat Lalkes, Tt states in part: “A person
shall not conduet deilling operations Tor the
removal of oil or gas lrom under the beds
of the Great Lakes or connecting or
connected bavs, harbors, or waterwnys,
unless all drilling operations originate from
locations above and inland of the ordinary

Oil and Gas

high-water mark and are conducied
pursuant to the terms of o written lease
obtained from the Department of Natural
Resources,”

Great Lakes bottom lands are ovwned
by the state, and the mineral righha are
managed by the Department of Natueal
Resources (DNR). A lease must he
obtained from the DNR before o permil (o
dreill can be granted. A deilling it —a
tract of land that ean he ellectively drained
by one well — must he established svhen a
permit to deill is issued.

Ten wells have been divectionally
drilled under Lake Michigan, and three
wells have been drilled heneath Lake
Huron and Saginaw Bay, Most recently,
Newstar Energy applied for two permits to
deill with targets under Lake Michigan
north of Manistee. Additional applications
from Newstar are expeeted,

The rislk ol contamination or
disturbance ol the Great Lalees from
direetional drilling under the bottom lands
s inunt:tmurnl'll)' small, At the pniul where
the well hore crosses under the shoreline it
is typically several thousands of leet deep.
The oil and gas reservoirs under the lakes
are sealed by impervious rock layvers;
otherwise, the oil and gas would have long
ago leaked away, If any oil or gas were to
eseape, it would follow the path of least
resistunce — up the well hore to the surface
(indeed, this is the intent of drilling the
well). The construction of the well prevents
even the remote possibility of oil or gas
migrating out ol the well bore s into o
shallower formation where it could reach
the surlaee,

Diivectional deilling does inerease the
risk of mechanieal problems in drilling, but
this does not translate to an inereased risk
of environmental damage. The main
element of risle at any oil or gas well is



from spills or leaks ot the wellliead on the
surface, For this reason, special attention
musi be given to choice of the wellhead
location and (o spill prevention and
containment.

In 1997, Governor John Engler
requested that the Michigan Environmenial
Seience Board (MESB) evaluate the stale's
regulatory procedures pertaining o
directional deilling under the Great Lalkes,
In its report of Ootaber 1997, the MESDH
concluded “that there is little o no risk of
contamination to the Great Lakes bottom
or waters through relenses directly nbove
the bottom hole portion of directionally
drilled wells into Niagaran Reel and deeper
reservoirs, There is, however, a small risk
ol contamination at the well head.”
However, the ecological impaets ean be
minimized by prohibiting surlace
LIU\'L‘I{].}IHL‘I“ ill I'Ii],!hl}' Hi.‘l'l.“\‘.i'i\'{! Hl.“] lllli{.llu
areas, aid by using appropriate technieal
and siting eriferia in areas where :.Iri“inf,f i
allowed.

The Department of Environmental
Ouality (DIEQ) developed an action plan o
implement the science panel’s
recommendations ineluding the
extablishment of a 1,500 (oot sethack zone
firom the shoreline and prohibiting new
infrastructure in eritical or sensilive areas,
e, dune arens, Moreover, the well and
surface facility sited cannot be visible Trom
the shoreling, or from areas maintained for
public recreation contiguous to the
shoreline, Permittees may satisly this
condition Iln'mlgh natural l:}pt:-g:'nphiﬁ
harriers, berming or vegetative sereening,

The DEQ and DNR also put into
policy the MESB's recommendation that
lense sales specilically prohibit the
construction of mfrastroctures within the
sctback zone and limit oil and gas
development to avens where existing
infrastructures are already available,

The only disagreement hetween the
two departments and the MESD related o
the state’s leasing eriteria. The MIESH
suggested that the leasing process deal with
environmental land use impacts and conflict
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analysis, and that the oil and gas permit
process focus more on the h:l.:lnmiu,t_{iuu]'
impaets of direetional drilling to the
environment., Applicants that cannot obiain
n lease due to an inadequate or
unaeceptable environmental analysis should
not procecd to the oil and gas permit
provess. The agencies believed the
permitting proeess which requires an
Lovironmental Tmpaet Assessment provided
sulficient contraols,



Industry Meets the Challenge

iy Frank L. Muartl

The Greal Lokes provide the residenis
of Michigan and surrounding states with a
valuable resource for commercial and
recreational purposes,

Michigan is also blessed with larvge
ll!.'l,ll'l')l.,‘,ﬂl'l'l(ll'l FCEOIITSLS 'I,II“'L‘I"S'EIIE ]“JI'[;UII.\'
ol the Lower Penmsula and the Greal
Lakes. Over 50,000 wells have been deilled
im Michigan sinee 1925, The oil and gas
industry, represented by the Miehigan Oil
and Gas Association, has paid over
$916,000,000 hack to the citizens of
Michigan in the form of royalties, rentals
and lense sale honuses on siale owned
lands from the 1,340 oil wells and 3,263 gas
wells drilled on state lands,

A small number ol wells drilled within
the last 20 years have hottom hole locations
under Michigan walers of the Great Lales,
Thirteen holes (6 gns wells, 2 oil wells, and
§ dry holes) drilled sinee 1979 have hottom
hole locations ranging from 30" 1o 3,75("
from shore. These wells woere all deilled
with directional drilling technology, which
allows placement ol surface locations away
from environmentally sensitive nreas.

In 1997, Newstar Energy USA applied
for and was granted a permit by the
Geologieal Survey Division, Department of
Environmental Quality (D1E0Q), to drill a
well with o bottom hale loeation under
Lalee Michigan, Additional permit
applications by Newstar caused coneern
among special interest groups regarding
directional drilling under the Great Lales.
Newstar s all other companies requesting
permits ta drill wells in Michigan are
subject to stringent regulations administered
|1:.' the Q.

As a result of special interest group
concerns regarding directionally drilled
holes under the Great Lakes, Governor
John Engler, vequested that the Michigan
Environmental Science Board (MIES13)
address the risk of contamination of Great
Lalees waters, evaluate the potential

inpacis ol
divectionally drilled
hales and review
the existing and
pulunlinl pt:l'lnil
I.'H.'II'I\T.“H{]['IN I"m'
adequaey in
protecting the
shoreline usnge
focused on social/
nesthetio
inconsislenecies
hetween
recreational and drilling operations, The
MESB recommended environmental
planning and eommunication, Other
considerations addressed involved permitting
streamlining, uses of existing infrastructures
and drilling cuttings storage.

In November 1997, Russell J. Harding,
Supervisor of Wells, signed Supervisor
Instruction 2-97 outlining changes in
permitting, drilling and operating wells
directionally drilled under the Great Lakes
walers, Significant changes melude
provisions prohibiting surlace locations and
new aceess roads closer than 1,500 feet
lrom the high water mark of the Great
Lakes. Wells drilled in areas primarily nsed
for recreation or vesidentinl uses shall not
he vigible from the shoreline. Wells, surface
faeilities and new roads shall not be loeated
in environmental, high risk or eritical dune
arcas. Wells shall not be located in
Hoadwater areas il there is an alternative,
FExenvated pits shall not be used for
disposal of drilling muds and cuttings.

The evaluation by the MESD and the
ru:il.llﬁng Supervisors Instruetion will
cnsure that Michigan's Greal Lakes waters
and shorelines will be protected for
enjoyiment and use by its cilizens, visilors
and Miire generations,

Frank 1. Mortl has been president and CEQ of the
Mieliigan Qi and Gas Assaviation (MOGA) since
1971,



Let's Not Drill in the Wrong Direction

’hl h'.flﬂf!‘ ﬁ':'ﬁlﬂﬂtﬁ'!‘

What makes the colorlul, rough, nnd
wild northern Lake Michigan const one of
the world’s truly superb landscapes is that
the tension between industrial qlq.:w,:lmmu:nl,
housing, recreation, and environmental
protection has geadually been resolved,

In the spring of 1997, however, that
thoughtful balnnee between competing
interests threatened 1o erumble, Newstar
Iinergy, o Canadinn company, proposcd
tapping oil and gas reserves 4,000 feet
heneanth Lake Michigan and up to a hall o
mile offshore by installing new wells on the
shoreline using directional drilling
technology, The Michigan Department ol
Natural Resources (DNR), sold the
company the necessary hottomland leases,
The Geologieal Survey Division, a unit of
the Michigan Department of Environmental
Ql.laﬂit!.’ (DEQ), |J|‘npuﬁctl to approve the
dreilling pevimits.

But as word ol the plan filtered oul of
Lansing, the company's proposal received a
different reception, Lake front property
owners wanted to know whether Newstor's
wells would lead o oil spills, Conservation
groups urged the state to take a eloser look
al the effect the new sells, and other
industrial infrastructure would have on
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the sensitive
shoreline
environment. Local
government
officinls eriticized
the internal
administentive
tecision=-muliing
process and called
for much greater
public involvemeni \

in reviewing and '

overseeing

Newstar's shoreline wells and those
planned by other companies.

Faced with escalating public dissent
that attracted national and international
attention, Governor John Engler intervened.
In August, he asked the Michigan
Environimental Science Board (MESB), a
panel of state-appointed experts, (o review
the issoes and render o conclusion.

In October, the panel did just that, It
igsued a strong statement ol concern for the
elfects ol drilling, and the industrial
infrastrueture that accompanies it, on the
shoreline ecosystem. “T'he panel emphasized
the importance of reducing the shoreline
land use conflicts by requiring
comprehensive environmental planning sl
inereased communiention between all
stakeholders before the state issues drilling
permils.

To achieve those goals, the MESB
made these specilie recommendations:

B Prepare an “aggressive” environmental
impact study belore state minerals are
leased,

W stablish sethacks Teom sand dunes,
wetlands, and other constal resources,

W Ulse the state’s data gathering expertise
to both determine environmentally
sensilive areas that should not he



developed, and alresdy-industrinlizeed
areas that should.

B [nvite the public and loeal governments
io participale in deciding where deilling
s approprinte, and where it is not.

In short, the MESB produced the most
complete and clear-headed plan for
developing energy reserves in sensitive
areas in nearly 20 years, Not since 1980,
when the Milliken Administration, Shell Oil
and the conservation community reached
agreement on how hest to explore Tfor oil
and gas in the Pigeon River Country State
Forest, has such a rational and workable
land use plan Tor energy development heen
olficially proposed in Michigan,

It is now up o Governor Engler and
his environmental advisors to pul the
seientists’ recommendations into elfect.
Several ugelul steps have heen taken in
that direction. The governor has embraced
the MESB's proposals, as has the director
ol the DEOQ. In December, moreover, the
DEQ leadership warily invited live
|1|'u|1|inunl conservalion groups 1o
collaborate with senior state officials in
preparing a land use plan for shoreline
energy development that focuses on
protecting natural resources,

The conservation groups, ineluding the
Michigan Land Use Institute, are taking
the invitation very seriously. Our goal s 1o
ensure that the state establishes new publie
paliey that is consistent with the MESB
recommendations and existing state and
federnl environmental laws,

[’ somewhat understandable swhy the
12120 15 nervous about handling the Great
Lalkes deilling issue outside of the internal
administrative process, Public input can be
messy, [ talkes time to cooperate with loeal
governments and to hold publie hearings.
And it lorees the state to consider more
alternatives,

But that’s just the point. The state's
top environmental seientists have laid the
foundation for a workable and elfective
program of natural resource protection and
industrial development. When considering

)

drilling for oil and natural gas in one of the
maost ceologically and cconomieally valuable
ceosystems in world, time and forethought
musl be taken to do it vight.

Keith Sclneider is Executive Divector of the
Mivhigan Land Use Tostitate in Bepsonia, Micli-
gen,



Potential Effects of Climate Change

Great Lakes Basin

by Frank [, Quiny

The Greenhouse Effect

The recent elimale change convention
in Kyoto, Japan, and the vesulting proposed
climate treaty have inereased the interest in
the potentiul impaets of elimate change on
the Great Lakes basin. The primary issue
is the accumulation of greenhouse gases” in
the atmosphere amd their effect on our
climate system, The rapid incrense in
atmospheric carbon dioxide [(:U‘,)
concentrations over the past 50 vears is
shown below. Other greenhouse gases have
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also inercased significantly. The inerease in
CO, as well as other greenhouse gases,
over the past century is believed to have
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resulted in o
signilicant rise in
global average
temperature of
between (L3 and
0,6C, Air
temperatures in
recent years were
the warmest sinee 1860 in the period of the
instrumental record and perhaps as warm
as any other eentury since about 1400 Al
While global implications are important,
significant impaets will also be lelt in
regional areas, including the Great Lakes
basin,

CCM Climate Change Scenarios

To assess the impact of climate change
we need seenarios of potentinl climate that
contain inereased concentrations of
greenhouse gases. These seenarios are not
forecasts of what will happen, but rather,
plausible scenarios vepresenting future
climates. These seenarios arve developed
using General Cireulation Maodels (GCMs),
The GOMs represent the complex
interaction of physical processes that link
the radiation processes of the atmosphere
and surface to global atmospherie
cireulation and the hvdrological eyele,
Although these models are very complex,
they are still a very crude representation of
the real elimate system and are limited by
our knowledge of climate processes and
feedbnek mechmnisms, GOMs can capture
the important large-seale features of the
global climate system, but their poor
regionnl resolution leads to an inadeqguate
representation of regional climate, For
example, lavge inland water bodies such as
the Great Lakes are not vepresented in the
GOM maodels used in these studies,




However, double earhon dioxide (2x( 1,)
equilibrivm response GOM -::-<|)Lr|nu_mq ean
be vsed to measure the sensitivity of the
climate system to inereased greenhouse gas
coneentrations and provide a useful
agsessment ol the Muture state of the
climate,

For these seenarios, the GCM is run
in two modes: current conditions (1xC20),)
and 2xCO, conditions, In the 1CO,
e-ulmlullnn. the average global CO,
coneentration is set al the present level and
the maodel is run until a stable climate is
attained; this represents “eurrent” climatic
conditions. In the 2xCO, simulation the
earbon dioxide gas component of the GCM
is doubled from iis present level and the
maodel is run again until it reaches a new
equilibrium, The difference hetween the
IxCO, and 2500, estimates the sensitivity
ol the climate system to n doubling of
carbon dioxide,

lmpm:ts

The potential impacts of these climate
change seenarios are significant. They
indieate, in general, a warmer climate with
either more or less preeipitation depending
upon the GOEM used for the scenarvio, The
modeling results also indieate that the
potential exists lor major changes in the
hydrologic swater halance in the Great
Lales; the supply of water to the Great
Lalkes deereases although precipitation
inerenses throughout large portions of the
basin, The warmer air temperatures and
higher rate of evaporation and
evapolranspiralion inerenses moisture loss,
decreases runolf, and leads to a decline in
like levels, The warmer elimate would also
indieate inerensed waler surfuce
femperatures and changes in the
temperature structure in all of the Inloes
leading to potential ehunges in ice cover
and habitat, In addition, the potential for
decreased turnover could decrease oxvgen
in several of the lakes' bottom waters. In
some seenarios the lake level deerenses are
quite significant, for example, Lake
Michigan-FHuron and Lake Erie levels drop

move than | meter, Water level declines of
this magnitude have important impaets on
wetlands, fisheries, and human use of the
sharcline,

Cc;mpm'isun with Present Conditions

While there are major impaets of
chimate warming in other areas of North
Amerien, the only indieator consistent with
climate change in the Great Lakes basin is
@ general decrense in the divrmal
temperature range, with night-time
minimunm temperatures inereasing more
than lhl}'limc MAXinm temperaiures, (sec
ligure helow) Average annual air
temperatures have cither been relatively
constant or have shown a slight decrease
over the past 50 vears. We are also in the
midst of a high precipitation regime that
began in the mid 1960s, and beeause of this
we have observed bwo periads of record
high lake levels and one period of near
record levels,
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To put climale change in the Great
Lakes basin into perspective, we must
remember that the elimate system is not
linear, with rapid and large changes in hoth
averages and in variability oceurring in the
past, As s stressed in stock market
analysis, past performnec/climate does not
guarantee uture performancefelimate,

Frank H. Quinn is the Head, Physical Sciences
Division af the Great Labes Euvivanmental Re-

search Laboratory in A Nibar, Michigan,
GLERL Contvibution WX T



Global Climate Changes And The

(Great Lakes Basin

Jil'r r;f'l,ll‘.l,fl" IH. ﬁ!r}u.’!'

Global Climate Change (GOC) has
heen referred to as the “mather of all
covironmental issues,” It could
fundamentally alier the way industry
aperntes both in the Great Lakes region
and worldwide, ag well as permanently
alier the landseape of mternational trade.

A key issuc in the LLN. Framework
Clonvention on Climate Change (FCOC)
negotistlions, even alier the Kyoto
agreement ol Necember 97, is the
commitments to be made by Annex |
(industrialized) countrics and non-Annex |
(developing) nations, The large percentage
reduetions in emissions demanded by non-
Annex | nations and their resistance to eall
for universal implementation is seen by the
Greal Lakes region's industry as a major
effort to fundamentally shilt the cost
stracture of industrial activity in favor of
developing countries. For instance, it has
heen pointed out that with either o earbon
tax or (O, production eaps to achieve 1990
emigsion levels by 2012, voughly 20-30% of
the LLS. energy-intensive basic chemicnl
industry would move to developing
cotmtrics in the next 15 0 30 vears, As
LLS, firms build new plants abroad and
damestic plants lose markets to foreign
producers; the study estimates that
accompanying LLS. job losses will be as
high as 200,000,

The LLS. response has not been
constructive, The Great Lakes Region's
industrial leadership is coneerned that the
ahsence of a strong scientific consensus on
the nature and eause of GO problems hag
allowed the LS, Administration to energize
emotional arguments over rational :.'II'II]h'H'i.'.i
and orderly action. This emotion has led us
to malke two eriticnl policy errors:

B making the inaccurate asswapiion that
technology deployable within a decade

will bring nhout
controal of €20,
emissions and
provide
alternative
sources of
energy. The
ien that we
ean painfessiy
reduce our
level of fossil fuel consumption and meel
international emission reduction
commitments velatively quickly while
maintaining our current quality of life is
fninsy.

W [Failing 1o recognize that most models

anticipate n doubling ol CO, in the
earth’s atmosphere over the next 40 - 60
yenrs, That doubling will oceur even il
we could get all the world’s industrial
activities to below 1990 levels today!
Although the climatie elfects of that
doubling are subject 1o debate, it
iuuvilnh]y demands greater focus on
ensuring adaptation by all GO, affected
systems, as well as temperature alfected
gystems. Timely research and innovative
technology development — along with
major changes in the habits of all our
citizens — are the only viable routes to
reducing GHG emissions without
Fuining our economy, Maost technologies
require 7 - 15 years to develap (after
the seience) plus up to 30 years to
incorporate those lechnologies into the
eapital stock, This means we need long
term — not 10 - 14 years — policies to
malce the shilts we're discussing,

One starl toward ameliorating
international political pressure is to change
the nature of CO, reduction tarvgets from
gross emissions to emissions per unit of
output, As citizens ol all nations want



products that they perecive inerease quality
ol lile, the nhm‘.llvu should be to reduce
CO, per unit of output — continuing to give
market advantage to the most efficient
producer.

Another maodilieation o the U5,
position ought to focus on what NATTA%
North American Commission for
Environmental Cooperation ealls upward
harmaonization of technology and capability,
As counlries inerease their industrinl
capahilities, they do so with more energy
ellicient, less GHG emitting technologics,

The timing ol objectives is critical,
The pace ol reduction targets will
determine the economie impaet lelt by the
Great Lakes region, A recent study
published by Argonne National Laboratory
exumined impaets of 1990 targets by 2012
on basic chemieals, iron and steel,
petroleum relining, aluminum, paper and
allicd produets, and cement industrics.
Highlights include:

B LS. steel shipments would Fall 30%,
with job losses of roughly 100,000,

B All primary aluminum plants in the
LS. would close by the year 2010
losing 18,000 jobs, i fuel price inereases
are applied to hydro- and thermal-hased
c|culj'iuity.

B Domestic paper and pulp producers
would realize “serious negalive
employment and output effects” with no
ability to absorb energy price increnses
absent “a major technological
brealkihrough."

B Petroleum industey output would drop
20%, with Northeast and Gull' Coast
reliners most severely alfected.

W Approximately 17 0 26 million metric
tons ol cement elinker eapacity would
be shut down in the cement industry,
euusing the loss of 9,700 to 5,800 jobs,
primarily in small communities. Importy
would disploce domestic production
between 37% and 46% of total
consumption by 2010,

Cost impaeis on the I'L‘,t{iuu fre nol
unique to industry. A fall "97 study reported

by Prol. Stephen 8. Fuller, George Mason
University, poinis out that the City of
Detroit’s enevgy bill would inerense by 55%
i we nehieved 1990 levels of GHG by
2010, Paying for it would require the
equivalent ol a 34% inercase in property
tax rales, or cutting 6% ol the city's
\1‘"1"‘“]!'[:(:.

As one would expeet in an issue of
thiz complexity, industry in the Great Lakes
region is not concensed on the impaets of
GO policies (o the region’s economy.
Some industries, which are less fossil Tuel
intensive i their processes, or less
greenhouse gas emitting, will like aggressive
reductions beeause they will see new
market opportunities, (e.g. Tuel cells),

Some Greatl Lakes industrial
organizations have alrendy complied and
achieved (¢ A0, emissions levels of 1990 or
lower, (e, (,h-..nm al company that won't
talke publiely about their significant
accomplishments; o mining company (hat
has lowered its electrienl energy
consumption by an average of 26%/yr. lor
the last 6 years!) Some will face dramatic
shilts and/or closing down entively g n
general result of lowering GDI* (utilities;
mueh worse than the oil shock of the 70s).
sSeveral have excellent solutions for € 0,

reduction but !:111l|¢..nmn{mmn 15 beyond
their individual firm's ability to bring il
aboul (e.g8, cement).

With time and proper incentives,
industry will adapt new GHG reducing
methodologies in the interest of improving
the productivity of all resources utilized.
The ability of our citizens to change
behaviors will remain problematic without
serious incentives. Therelore, in addition 1o
sponsoring vesearch, our region's public
poliey ought to be aimed ai persuading the
Federal government toward: (1) fixing the
trenty process ineluding the terms of
reference lor the debate to get a more
sensible international agreement aimed at
CO, adaplation as well as veduction and
energy elficieney, universally applied swithin
reasonable time frames; and, (2) public
investment in adaptation '{l}'nl:,hiq_ﬁ o
respond to doubled levels of €O, in the
HI mm«lphl:l L.



The region's policy ought also 1o he
aimed at gaining inereased state and federal
l_{nvurumuuls' iterest i working with
indusiery on amelioration technologies nnd
strategies including the madilication of
existing constraints and laws (o encourage
adoption of new technologies; honoring past
accomplishments, and incorporating those
accomplishments in achieving targets/gonls;
and, providing reasonable time and
incentives 1o do the right thing (rather than
further constraimis and higher costs). Also
we ghould be niming towards further
glc\rulupinﬂ and ri|1|'a|‘|u|‘ﬁ|’|f.§ a region=wide
strategy, This steategy would maobilize the
region’s considerable assets behind a major
coordinated elfort 1o ]m:«iiiinll aurselves in
the lorelront of GOC competitive
fechnologies. For the region’s industry, this
stralegy (o date has four major
components:

B betler dentification of concepts and
technologies that will respond o GOC
challenges — both greenhouse gas
reductionfenergy elficiency and
adaptation to GO, doubling — and be
ceonomically competitive;

B o more cellicient matching process ol
innovative |1|'m|uulH andl pnlcnliz'll
sponsors (hoth lnancial and market
ronles);

reducing governmental and other
mlrastructure barviers to the
commuaercialization ol new concepts; and,
the inereased regional dinlogue and
consensus around these issues and
possible responses. The Couneil of
Great Lakes Industries, together sith
technical support from the Wright
'|‘L'u|1|mlug:.' Metwork and the ULS,
Department of Energy, plans to ereate
(in 1998) and maintain a lorum (or
Gireat Lakes Regional Networking in
support of implementing energy efficient
technologies,

Genrge H, Kuper is president and CEQ of the
Counedl of Great Lakes Tndustvies.



How a “Climate Change" Treaty Might
Affect the Auto Industry

by Padvick L. Andovson

According to the terms of the Kyoto
Protocol, the United States would he
required to reduce its “greenhouse gases”
emissions seven pereent beloww 1990 levels.

The ultimate effeets of o treaty would
depend on LLS, policies to implement and
cnforce it, Carhon dioxide — o natural
produet of combustion, ay well as o
byproduet of photosynihesis in planis and
vespiration in humans and animals — is one
greenhouse gas. To reduce these and other
emissions to comply with the Kyolo
agreement, the LLS. government would
likely raise the cost of combustion through
taxes on carbon-bused Tuels, such as coal,
gasoline, luel oil and other petrolenm
products, A supplementary gasoline tax
would alsa be likely, to corb deiving and
encourage fuel elficiency.

Such measures would substantinlly
incrense costs lo the automobile industry
and its consumers, with three negative
effects: the direet cost increases, the
reduction in consumer demand and the
substitution ellect away from profitable
madels,

When auto manulneturing companies
are required to expend more of their
revenue on encrgy — either through direet
taxes or through indireet taxes embedded in
the price of goods — they are foreed to
reduce expenditures in other arcas. With
likely inereases in eleetricity prices of 20 to
30 pereent, employment in the industry
would elearly suffer as resources were
devoted 1o these tax burdens,

The Kyoto agreement would require
improvements in automobile mileage beyond
those already expected. Super “green ears”
would require more expensive catalylic
converters with eleetrie pre-warming
functions, hydro-carbon trapping filters,
expensive low=weight materials and lower
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performing engines,
While these cars
are possible with
iechnology that is
ll\'}'li.]lll'll{.' |l|l||-l}'|
they are much
Hexre I.'.-H!\"Ib'.‘
Recent |:|'m|m'.l
'lllll"lllllﬂl.?ll“‘.‘lll!i h"\'
domestic and
.II.”HH\UHL'
manufeturers indicate that the price of
producing a super “green ear” would be 25
to 75 percent higher than the automaobile
meeting todoay's striel cmissions standuaeds,
Consumers who purchase such vehicles, or
taxpavers who subsidize them, will pay a
sHIT price premium,

Finally, domestic automakers wonld
suller o loss of profitability as consumers
shift away from profitable vehicles sueh us
sport-ufilities, towards cconomy ears, While
domestic manulacturers dominate the
market Tor lacger vehicles and trucks, they
are not as compelitive in economy ears,

The Kyoto agreement would have
some benelits, especially il market
incentives were allowed 1o drive the
environmental improvements, Debate about
the Kyoto agreement will hopefully produce
sound discussion ol the actual cosis of
pollution, and the best methods Tor
continuing the improvements in emissions
that have characterized the automobile
industry for the past two deendes,

Patrick Andersan is president of Andersan
Franomiv Group, a consalting firm in Lansing,
Michigan, specializing iv public policy and
envivamental economics.



Climate Change: Contmlling our Fconomic
Destiny with Alternative Fuel Vehicles

hy Lune Pollack

['s only one degree Fahrenheit, hacdly
cnough to make us give L down
Jaekets and warm gloves, bul the scientific
Jury has issued iis verdict on global
warming. The world community made elear
al K}Juiu llu."\' were lalking the matler
seriously. Espeeially in o highly integrated
global cconomy, it males no economic
sense Tor us o deny this warming o ignore
the mnssive Tuel switching that will be a
consequence of this glohal phenomenon, We
wree all entitled to our own apinions, hut not
ourr own [aels,

Michigans ceonomy will hang or he
hung on the Big Three's capacity to move
rapidly beyond the internal combustion engine.

At the 1998 Aute Show in Detroit, the
Big Three showensed plans to build
alternative Tuel CHlR, but their aliernative
r!l{_" \.-'L‘!'.Ii(!-ll.‘!’i unre .H'li” 5"L'ill'h' il\-\'ll!.’. Itr!'i I.‘.Iuill'
that Japanese and Buropean competitors
nre ]!cmiliuninﬁ themselves o capture g
nmjul‘ market share of allernative Tuel
vehicles, hoping to beat Detroit’s
automakers in engineering and marketing,

Those whao oppose changing our
industreinl and vehicular fuels elaim we
cannol afford to make changes on the bhasis
af incomplete information. Buol these are
the same people who said we couldnt
alford 1o implement environmental laws
that took the lead out of gas, the CIFCs out
of acrosols, the acid out of rain and the
[ilth out of Lake rie. I Detroit’s
automaleers il to make the teehnology
shilt, the loss ol market share will make
their massive drop in sales during the 19703
look like a mere tic on the balance sheet.

Vehicles necount lor 30 percent of
carbon dioxide emissions, with electrie
utilities at 36 percent and industrial
emissions at 22 percent, With impending
utility deregulation, market ghare is a major
coneern for our biggest energy companics.

li's also an
exeellent
u|)|m|‘luuil:.' K9]
erall incentives
and subsidies for
alternative fuels 1o
cushion the
changes that will
inevitably he
imposed when
global warming
drives the energy sources towmrd lower
carbon content fuels, Unlike “Texas or
Alaska, we aren’t dependent on carbon
extracting industries. We ean control our
ceconomie destiny, but success depends on
smarl and timely decisions, The Big Three
do not peddle oil. They sell cars, and cars
ein be engineered 1o run on allernative fuels,

Other ceonomice outeomes ol l!.§|¢':-|1|u|
warming are less eerviain. Agricultural
}*]Il_'.‘lllﬁ |.‘.-(ll||.l| hU INHPH'I'J(.I ill. i B |'.Il'l.']ill'llll]'l]|‘)’
evidence indicates, spring comes a week
earlier, Plants may grow faster in a carbon
dioxide-rich environment, bul may have less
nutritional value. Faster evaporation firom
warmer lnkes and oceans could lead 1o
more gevere droughts and (looding, Spring
tourism coulkl be helped and [all travel
diminished i Michigan loses its spectacular
sugar maples,

Kyoio is only the heginning, Michigan's
auto industry will have to shift a substantial
pereeniage ol its MMeet to low/o earbon
dioxide emission vehieles, Following o
'I'L"“I.ﬂ'iﬂl'li""y 'HIH,I l!ﬂ“ll}ﬂliﬂll]l)’ ﬁ‘lﬂllh‘-cll
political route will only put all our
industries lurther behind. Not even the Big
Three and the energy companies can beat
the laws of physies, and soon they won't he
able 1o beat the laws ol cconomies either

Letner Pollack Is president of the Michivan
Fnviveemental Cawneil,



Lake St. Clair: A Changing System

Nestled between two countries in
sonthenst I\fliullignn. ﬂt:l‘\,'im_{ as the gnlewny
to the upper Great Lakes, is Lake St. Clair,
It is the smallest and shallowest Inke in the
Great Lakes system. Oceasionally referved
to ay the “sixth” Greal Lake, Lake Si,
Clair has enrned a reputation as one of the
most dynamie ecosystems in Michigan, This
reputation has evolved over many centuries,
heginning with French explorers deseription
of the Lake as o "sea of grass.” Prior to
FHuropean settlement ol the region, Lake St
Clair was a vast wetland of grasses and
marsh, FEarly market hunters harvested
witterfowl by the millions, pushing their
punt boats through the intricate maze of
vegetation. Over time human encroanchment
replaced these vast wetliinds with open
waler, shoreline development, and
ngriculture, Modern day observers witness a
very dilferent Lake St Clair

By 1994, Lake St Clair was besieged
by unusual weather patierns and fluetuating
currents, Heavy raing caused sevnge
"\‘ﬂl'”n‘.\'ﬁ.t lJEII"l!L' LR S e b "ll ]‘.\‘l“lll.‘i wenre
uprooted and washed ashore, trapping
hacteria while beanch closures became the
novm. The presence ol zebrra mussels
appenred (o exacerbate the situation. The
aulery ol public officials gave the Governor
pauge (o consider a state of emergency. In
an agquatie plant management investigation,
the Army Clorps ol Engineers coneluded
that plant expansion oceurred along the
ke perimeter and in the open water, with
a major portion oceurving along the western
shore where the highest levels of colilorm
bacterin were detected, The Corps
recommended that o master plan be
developed 10 serve as o guide in the
j}l'usul‘\'uliuu. conservation, and restoralion
of the natural and mammade resources of
the Inke.

In 1997 the Macomb County Board of
Clommissioners established the Blue Ribbon
Ciommission on Lake St Clair because the
degraded state ol water quality was having
1 severe cconomic impact on the county.
The Blue Ribbhon Commission convened on
Mareh 19, 1997, The abjective was o
develop an action plan within 180 days and
assess  discharges into the Clinton and St
Clair Rivers; run-off from agricultural,
commereinl, indusirinl, and residential land
uses; sewage lreatment enpaeity and
cﬂ[mhililiuﬁ, im:hl:lilu.{ stormwaler conceirns;
biological problems; and contamination,
Subcommittees were Tormed and linal
reports issucd on ecach topie. It heeame
clear the problems and solutions for o elean
aid vibrant Lake St. Clair are complex bul
manngeable, Monitaving, education,
valuntary action, regulation and
enforcement are the four key elements
ientified as part of the Blue Ribbon
Commission’s linal report, However, hudgel
limitations and lnck of priority were
identilied as major obstacles to achieve the
common goals,

Mensuring the overall condition of the
lake is diffieult. "The problems alfecting
Lake St Clair go beyond the borders and
contirol of Macomb County, The swatershed
is part of wo countries, one First MNation,
one state, one Canadian provinee, and
HU\"UI‘“I l:‘-"llllliiﬂ‘i. \\‘llill.' pl'(lﬂl'i.'.‘i.“i III,IH '!L'l?l‘l
made in reducing pollutants to the lake,
much remaing to be accomplished. Closed
swimming heaches and fish consumption
atlvisories underscore the need for
heightened awareness and action by all
sinkeholders.

' *Loke St Claie 1994 Beach Closings”, State of the Great Lakes 1994 Annuwal Repors, Office of the Grent

Lakes, pp. 38-40.
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Lake St. Clair: Resource Renaissance

Iy Roterr €. Haus

During the thirty years that | have
been observing Lake St Clair, some
amazing changes have oecurred, A number
ol exolic organisms have successiully
colonized the lake, some remain at high
population levels (i.e. zebra muossel and
vound goby), while others eventually
declined to very low levels (white pereh and
tubenose goby). None of the exotic
organisms has been proven o have
negatively impacted the native fish
community of Lake St. Claiv. In addition,
visually deamatic ecological changes have
oceurred in the lake which were widely
misinterpreted by numerous people from the
seientilic community, the press, and the
public, During the summer of 1994, Lalke
St Claie made headline news daily due 1o
nuisance levels ol Hoating vegeiation and
high levels of L. coli at public beaches. The
nuisance plant problem has not oceurred
again, but the I, eoli pollution has, Public
displeasure, primarvily riparian, over the
1994 situation rvesulted in the 1996
appointment of u Macomb County Blue
Ribhon Commitiee 1o address pollution
problems and the ecology of Luke St Clair,
Their Blue Ribbon Report was issued in
1997, This report is valunble because it
direets publie attention to severe problems
with storm runofl and sanitary sewage in
tributaries that drain densely populated
Macomb and Oakland counties. However,
the blue ribbon veport erved in generalizing

this “polluted
situation” to Lake
St Clair whieh
actually has very
low levels of
tomestie
conlaninntion,
I:lull“t' I'f..‘l!-l‘l:‘llliﬂl‘l
declines when
pollution canditions
are misinterpreted,
I s very sad (hat
many anglers have
recently been turned ofl 1o lishing in Lake
ol Clair beeause of the mistalen notion
that the lalee is polluted,

The nuisance plant problems probably
resull from o succession of unusual
environmental conditions which do noi
oceur frequently. High 15, coli levels al
benches in 1994 resulted [rom sewnge
contamination ol tributarvies and relatively
small inshore zones, This problem is
unrelated o growth of submerged
vegietation, Turbidity and lake levels are
related since lower levels favor growth of
rooted plants which in tuen may ael to
stahilize sediments. Also, drought conditions
cause less runoll which means lower
turbidity hecause of less sediment and
nutrients entering the lake, Both tarbidity
and water level have demonstrated a
slightly downward trend since 1977 (see
figure an top of page 32). However, when
the longer 19 vear period is broken down
into two shorter periods, 1977-1987 and
1988-1995, slightly upward trends are
apparent, One plausible explanation is that
the severe deought of 19871988 regel an
otherwise mildly inereasing trend to a much
lower level in 1988, This lower level
produced the appearance of a slight
downward trend when averaged over the
19-year period. In addition, high amounts of
sunlight during the first hall of the 1994
grovving season produced an unusually
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dense growth of rooted plants,
Lxeeptionally low sunlight during July-
August of that year probably encournged
early plant die-back and sloughing. Lavge
amounts ol loose vegetation coupled with
unusual wind divections and speeds caused

ralting
Clair,

along the west shore ol Lake St

During the past ten years, there has
been an overall improvement in the fish
community of Lake St. Clair. For instance,
today Lake St. Clair produces some of the
finest sport fishing opportunities in the
world for native predator lish species
ineluding muskellunge, smallmouth and
largemouth bass, northern pike, and yellow
perch, Much of the eredit for these
improvements should be attributed to
ecological changes, namely the increascd
visibility of the water and increased
drowth of submerged rooted plants, High
water levels in 1998 will favor lower
plant growth and higher turbidity which
may begin o reverse the overall
improvement in the fish community.

There has been steady improvement in
the yellow perch fishery as evidenced by

suceess in the charter fishery where
total eatch and eateh per angler hour
have dramatically inercased since the
carly 1990% (sce ligure at vight).

Carch X 002

Another even more impressive indicnior
of improved fish community is the
dramatic inerease in the number, size,
and eatch per elfort of great lakes
muskellunge in the sport fishery. These
positive changes in pereh and

wT ¥ r— v 1
47 an 89 1000 91

muskellunge provide
more evidence thal
fish hahitat has
iI]llH'”'\.'L‘ll Mk N0 I'l.?."\'llh
ol hetter ccological
conditions.

We swould all
- choose nol o have
zebra mussels if given
that option, While
they may he involved
to a limited extent in
the ccologieal changes
in Lalke St Clai,
they are not the
driving loree. Many Great Lakes aguatic
seientists predicted in the early 1990 thai
zebrn mussels would enuse declines in
valuable lish populations of Lake 5t Clair,
The apposite situation actually oceurrved. |
believe zebra mussels can better be
deseribed as just another participant in an
aquatic commumity that has henelited from
ceological change,

Although not considered to be one of
the “Great Lales,” Lake 5t Clair proves
to be as complex an ccosystem as any ol
the others.

IlrE D‘CI. Illl'l 1045

Robevt €. Haas works in the veseareh seciion of
the Fishervies Division of the Michigan Department
of Natural Resanrces and supervises fish
papidation studics on Saginaw Bay, Lake St. Clair
and Lake Erfe,
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The Islands of the Great Lakes:
Umque and Clobally Slgmflcant

i Keven E. Vidwostad

As eritical components of a rare
reshwater coastal ecoregion, the 35,000
islands of the Great Lakes hold exceptional
watural biolagical diversity found no where
else on Earth, Superlatives such as unique,
special, magnilicent, and vave all apply 1o
these islands, Islinds can be thought of as
living organisms whose houndaries expand
und conteact with the forees of wind and
wave, Iach island has its own natural
history and biologieal integrity; vet
ironically isfands are not “istands.” While
they appear separate and disconnected,
islands are intimately conneeted 1o near
and distant lands, For example, islands are
closely conneeted to the mainland through
wind patterns as well as to Central and
South Amerien by the migration of
sarblers and Monarch butterflies, Some
islands, such as the Thousands Islands of
eastern Lake Ontario, form intimate
geological and vegetative “stepping stones”
for living species between the mainlands of
New York and Ontario, Other islands are
part ol interconnected groupings of islonds
known as archipelagos. The Les Cheneaux
islands lorm a Hiﬂniﬁmml Lalke Huron
archipelago — so significant that "I'he
Nature Conservaney is working with loeal
communities to lind ways to protect this

national treasure
using landseape or
ecosysiem
congervation. The
three maosi |.:ru:mi|1;.',
threats 1o Great
Lakes biological
diversity are
certain agricultural
practices, the sater
levels of the lakes,
and development,

Michigan'& Great Lakes Islands

Michigan is home to close o 600 Great
Lakes islands, about hall in publiec and hall
in private ownership, We have two types of
islands, We have towering perched dune
islands resting on glacial deposits lilke the
Fox Islands of Lake Michigan. We also
have lwestone or dolomite bedrock islands
like Isle Royale of Lake Superior. What
makes Michigan's Great Lakes islands
speeial is that they have a
disproportionately high number of
occurrences ol “endangered, threatened or
rare speeics, exemplary natural
communilies...and other speeial natural
features.” The Michigan islands known to
have more than 10 of these oceurrences nre
Isle Royale nnd other nenrby islands,
Drvmmond, Beaver, Bois Blane, South
Manitou, Belle, Sugar, Harsens, South Fox,
High, Grosse e, Thunder Bay, and
Manitou island off the Keweenaw
Peninsula, Michigan islands have 933 of
these oceurrences which is over ten pereent
of the state's total, despite islands
accounting for only one percent of the land
area. Every Michigan coastal endangered
species is found on o Great Lakes ishnd,



This is due (o three factors: the isolation of
the islands which protects them lrom
[Iiﬁlm'hum:u, H uni[]nu moderated elimate,
andd heing the preferred nesting sites for
|:|i|)iug pln\-'ur and other eolonial swaterhirds,

What Michigan is Dc:rlng to

Protect these Treasures

The purchase and protection of Greal
Lakes islands is of high importance in
Michigan., Following g long tradition of
outstanding natural resource protection, the
state of Michigan has taken the basin-wide
lead on Great Lakes island research,
management, and protection, The Michigan
Coastal Management Program has
supported many prajects that benefit islands
including funding island inventories that
help us understand the value of these
islands. T'he Michigan Natural Resources
Land Treust Fund s slated to purchase
North Fox Island in Lake Miehigan.

Still more can be done. Support can he
made available to islanders to help them
understand and preserve the treasures they
enll home, Resource managers ean lind
ways (o protect the special nature of islands
during day-to-day management, Public
ownership of land, particularly Great Lakes
islands, continues to be a viahle option
beeause of their globally signilicant natural
values. In this way our grandehildren will
be able to say that we not only funded

research that revealed the special global
signilicance of Michigan’s Greal Lakes
islands, but we (ool special steps (o protect
i“'“.l CiNnisECrye Il1L‘rn.

Keaven I8 Vignastad bas served as diveetor of the
Ronge River Watorshed Cowneil, seniar policy
spectalist in the Office of the Great Labes, and
Clreat Lebes speeialist for the Michigan Sea Grand
Cullege Program, She is carvently a deoctoral
candidate in Resowvee Developiment at Michivan
State University andd divectar of the L8 Canida
Cireat Lakes Istands praject.

Lake Huron Islands

The vast majority of the 35,000
islands of the Great Lakes are in
Lake Huron'’s Georgian Bay. Lake
Huron holds some of the most
incredible islands on Earvth such as
the world’s largest freshwater
island, Manitoulin, Manitoulin
Island is in the Canadian waters of
Lake Huron and is 100 miles long
by 25 miles wide and is entively
privately owned. Manitoulin is one
of many Great Lakes islands that
are of special spivitual importance
to Native Americans, and about
half the islanders are aboriginal,

Diformation taken fram the "Staie of the Great
Lakes Tstands™ proceedings from the 1996
LS ~Canada Great Lakes Islands Warkshop
by Susan Crispin and Di Judith 1. Soule.




The Michigan State Waterways Commission:
0 Years of Extraordinary Accomplishments

In 1997, the Michigan State Waterways
Commission celehrated 50 years of
extraordinary accomplishments,

To understand the magnitude of their
accomplishments, you have to visualize the
perils of traveling the Great Lakes prior to
the estanhlishments of the Conumiszion in
1947, The lh“uwiuﬂ passagde is quoted from
a Port Huron sea captain in the Waterways
Clommission’s first hiennial repart.

“In all of my sailing days 1 have never
seen bwvo more unlriendly coasts than
portions of Lake Superior and Lalke Huovon,
These are spots where there are stretehes
over 100 miles without harbor or shelter for
a small vessel . .. Even with a well-founded
and well-engined vessel, he [a motor
botaman| can, on the average, make aboul
10 miles an hour, 1o make it in 60 miles, il
would take six hours or an average day’s
Fun. In that time these lakes can swing lrom
heautiful, ealm blue water 1o the full raging
[ury of storm and squalls. Without a harbor
ol veluge, this dangerous constal aren stops
our commercial and pleasure eralt as truly
as any desert,”

But eitizen leaders of “1940" knew that
the Great Lakes did not have to be o
marine desert. They had a elear vision for
the marine potentinl of the Great Lalkes.
They envisioned a great marine highway
supported by protected harbors of reluge,
Their vision spoke of partnerships between
the lederal and state governments and loeal
communities. And they helieved that this
vision should he nehieved by hoaters pnying
their own way,

Communities, Congress, cilizens and
the Governor shured the same vision and
goals. And so today, beeause of the power of
that vision, the Great Lakes ave home to the
world's greatest marine highway, From New
Buffalo m the southwest to Bolles Harbaor in
the southenst, o boater is never more than
15 miles from a protected harbor, In many

areas that vision has been expunded 1o
assure that a proteeted harbor is within
seven miles. Harbor communities have
[ound these protected harbors of refuge to
he springhoards Tor ceconomie development
or redevelopment. Michigan's renown Great
Lakes sportlishery could not have developed
without this marine highway, nor would
today the state of Michigan have the largest
number of registered watercrall in the
nation, The hoaters have made this all
possible by agrecing from the very beginning
to pay their own way, Nol a penny of the
state’s general Tund has been used 1o support
these extraordinary aceomplishments!

While the Michigan State \Vﬂl‘m‘u-‘nys
Commission has extraordinary accomplish-
ments to celebrate, they are also looking 1o
the challenges Tor the Tuture,

Many of the facilities are aging. Built
thirty plus years ago, we are secing the need
lor overall upgrades and improvements 1o
the eleetrienl and fuel systems, restroom/
shower office building improvements and
bubble system installation to protect our
investments from ice damage,

With fifty vears of powerlul leadership,
the Michigan State Waterways Commission
stunds ready 1o ensure that its next filty
!’UH I's are uqll““)‘ A ]'Il'l,ﬂ,ll,lﬂ“"t‘.'.

Presgue Tsle Havbay, Lake Hiovon



Great Lakes Water Levels

Girent Lalkes waler levels have
Muetuated sinee (heie ereation and these
fMuctuations are 1.|i|'::-r.‘.!|*‘|-' related o climatie
conditions allecting the basin, Many ol the
extreme lnke level changes that ocenrrved in
the geologic past velated to advanee and
retrent ol glociers in the Greal Lakes basgin,
Since fal retrent of the glaciers Hrom the
bagin, water levels have continued to
Muetuate. Scientilie evidence shows that
around 5,000 vears ngo lake levels were
approximately 21 feet higher than today.
Within the past 500 vears, water levels
have been as high as 8 leet above current
recorded average. Actual measurements of
luke levels began in the 18505 with
[U'.H,!l,ll'llll," l'l'll',!i'l,'“ll'l.‘l"ﬂllt!i Hillf.“.‘ IUIH. rI.‘lﬂ.'
recording of these data provides evidence
that i the late 1800% water levels excecded
the 1986 record highs.

A number ol natueal etors effeet
waler levels, Some of the major [netors
include prucipill-\linn falling directly on the
wiler surlface, mlow Tfrom upper lakes,
cunoll from land, groundwater, evaporation
from the surlace of the lakes, and outllow
[irom the lower lakes. Artificial [aetors also
effect Inke levels and include regulation of
outlows; diversions of water into, hetween
and out of the lakes; dredging; and

consumptive uses, Natural fetors have the
greatest impact on lake levels, although
human impaets eontinue to inercase,
Evidence of natural inlluenee is provided by
compuring lake level Moctuntions (o
precipitation falling in the Great Lakes
hasin from the 18505 to 1994, The ligure
below shows a divect velationship between
waler level and precipitation with a slighi
delay in waler level ehanges following
chunges in |1|'c:uipi1nlinn, Water level rise in
|‘J‘)? I'L‘HIIIIL‘I' ILI'UIII ﬂllll'llHl iI'IUI‘UHHUS i”
precipitation during 1995, 1996, and during
the Tiest three months of 1997,

[nereases in waler level renew concern
over erosion damage and increnses interest
i placing shore protection structures,

As long as there is varinbility in
climatic conditions there will be Huetuations
in Great Lakes water levels, Assuming thit
interest in living along the Great Lakes
shoreline continues, there will be property
oswwners wishing to place shore proteetion to
profeet their property from erosion, The
DEQ continues to assure that placement of
shore protection is done in the least
damaging way (o preserve natural resourees
1].”{! |'I|‘H“.‘L"l l'lL'H!"l)}’ "II'HPL‘I'I)' owners fl‘“l'll
adverse impacts associated with placement
ol shore protection.
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Air Toxics Deposition to the Great Lakes —
What Have We Learned From the Great

Waters Program?

By oy Lieylor

The “Great Waters Program” is a
unique requirement of the 1990 amended
Clean Air Ael (CAA) that r:_'t|||irc3 the
LLS, BEnvironmental Protection Agency
(EPA) to assess the input and sources of
hazardous air pollutants (HAPs) to the
“Gireat Waters,” The Great Lalkes, Luke
Champlain, Chesapeake Bay and seleci
coastal waters constitute the Great Waters.
The Program also requires that research be
conducted to determine il any adverse
elleets to public health and the environment
exist rom HAPs and whether any water
quality standards are exceeded from AP
deposition. Additionally, EPA is charged
with determining il additional regulations
that go beyond what the CAA already
requires are necessary (o "prevent serious
or widespread environmental elfects,

including such effects 1‘¢:m|hing from indirect

exposure pathways.,"” EPA is required 1o
report to Congress on their progress and

Great Waters” HAPs

Cadmivm & ecadmium compounds
DIYT/DDE
Dieldrin
l'lex“ﬂhl\‘lﬂ'“hu“ﬁﬂ“ﬂ
a-Hexachlorocyelohexane
Lindane
Lead & lead compounds
Mercury & mereury compounds
PCBs
Polveyelic Organic Matter
TCDD
TCDE
Toxaphene
Nitrogen compounds

results ol the
Prograom every two
VeI,

Since the
inception of the
Crreat Walers
Mrogram, two
Reports (o
Clongress have
been submitted; one in May 1994 and most
recently in June 1997, The second report is
intended to be an update of any researeh
lindings and other activities that have
ocourred since the release of the first report
to Congress, The following is a summary of
the findings of the first report to Congress:

W Atmospherie deposition can be u
significant contributor of toxic chemicals
to the Great Waters,

B Adverse elfeets such as cancer and
developmental elfects associated with
Great Water’s HADPs in wildlife and
humans are fairly well understood,
although data is insufficient to establish
the link between atmospheric deposition
ol these pollutants and their related
effects.

B Many sources and source categories of
the HAPs have been identified, however
identification of specific sources that are
contributing to atinospherie deposition is
difficult because sources can be loeal,
regional and even global,

M lixceedances of water quality criteria
have aceurred for certnin HADs,

B Adverse elfects on wildlife and human
health have been observed rom
exposure o persistent pollutants that



bionccumulate, primarily vin fish
consumplion.

W lcological impaets o animal populations
firom the HAPs enn be significant, Such
elfects include immune funetion
impairment, reproduction problems and
neurologicnl changes that affect survival,
Sometimes these effects can be so subtle
that they are often missed.

LEPA’s general policy conelusion was
that the seience justifies reasonable actions
to reduce atmospheric loadings 1o the Greal
Waters even though uncertainties still exist.
Federal actions inelude implementing the
regulatory provisions ol the CAA, using an
integrated multimedia approach 1o reduce
the release of the HAPs and continue to
support research to fill in the many data
gaps that stll exist.

The sccond report to Congress
vealfirmed the findings in the first report,
and Turther coneluded that recent air
monitoring suggests that atmospheric levels
of some of the HAPs arve slightly declining
or leveling off, bul remain a signilicant
concern in the Great Lakes,

Additional activities to further our
understanding on Great Waters issues are
identified in the second report, some of
which inelude:

B Continue research on deposition and air
maonitoring efforts o track progress.

B Improve modeling efforts to better
estimate the loadings of HAPs to the
Great Walters,

B Improve source identilieation both from
loenl and long-range transport and
investigate the impact from HAPs that
continue to recyele within the
environment,

B Continue (o promote pollution reduction
elforts loeally, regionally, nationally, as
well as coordinate international efforts,

B Assess economic costs and benelits
associaled with reductions of the HADs
to the Great Waters and identily
cconomic impacts associated with
exposure and such cffect indicators as

fish advisories, habitat decline and
diminished species diversity.

EPA released its dralt determination
that stated no additional regulations that go
heyond the existing CAA provisions are
necessary to "prevent serious adverse
human health effeets and serious or
widespread environmental elfects as a result
of atmospheric deposition of HAPs emitted
by domestic stationary sources,”

The Great Lakes Basin will benelit
from the continued emphasis on research
ineluding continued air monitoring
sampling, emission inventory development
and souree identification, provided
FEROUTCES re unmm")‘ dedicated to this
important program. Successfully eliminating
HAP lomdings to the Great Lakes will also
require loeal, regional, national and
international efforts. Michigan will continue
to be involved in many activities both on a
local, regional, national and international
seale. One such international effort includes
the countries of Canada, the United States,
and Mexico.

Joy Taybar, Aiv Quality Division, Michigon
Depertmeni of Euviranmental Quality, served
on the Michigan Mervewry Pollution Prevention
Tuxh Foree.



Ecological [mplications of [mpervious Surfaces

by Chuck Hevsey, Steve Pervy and Awdvero Sehmidt

Impervious
surfaces ean have a
signilieant negative
impuael on waler
quality beeause the
tegree of
imperviousness affeets
the amount of runofl
lrom precipitation amd
pollutant loadings 1o
surlace walers,
including the Great
Lalees. Current trends
indieate that the amount of impervious
surface in the Southeast Michigan region is
and will continue incrensing,

Chuck Hersoy

What s [mperviousness?

Imperviousness is o surfaee’s degree of
permenbility, The level of imperviousness is
related to land use because land use
impaets infiltration of water through soil,
Land use types such as forests and
agriculture represent a 2% imperviousness
with commercial, institutional and ecentral
business districts representing hetween
560.2% ~ 76.3% imperviousness, and shopping
centers and malls representing 80%
imperviousness. Imperviousness is a very
uselul indieator in measuring impnets of
land development on aquatic systems.

There are three eategories of stream
response to impervious runofl. Sensitive
streams are those that contain stable
channeling with good water quality and
food stream biodiversity. Impacted streams
begin showing unstable channeling with fair
water quality and fair stream biodiversity,
Non-supporting streams have highly eraded
strenm banks resulting from unstable
channeling, These streams frequently have
very poor wialer quality and stream
biodiversity, Categories derived by to
evaluate water quality are indicated in the
ligure on page 40,

Audrew Selidi

Steve Perpy

lmpurtance of lmperviuu:ﬁness

Natural land cover allows precipitation
to infiltrate, providing water lor plants and
animals and recharging aquifers while
precipitation on developed lnnd eover runs
off, carrying with it aceumulated surface
debris and pollutants, The degree of
imperviousness is a good indicator of water
quality beeause it ereates a stress on
surface walers during wet weather events,
Inereases in imperviousness are closely
associated with development characteristics,
including additional housing units, more
roads and more parking lots,

Methodology (Calculatlng

imperviousness)

Listimates of imperviousness [or
Southeast Michigan were derived from a
study condueted by Wayne County’s Rouge
River National Wet Weather Demonstration
Project. The Rouge Projeet Office (RIPO)
colleeted about 300 samples throughout ihe
watershed to determine the degree of
imperviousness associated with various land
uses. The land use eategories were hased
on  those used in the Michigan Resource
Information System,

Oncee a level of imperviousness was
developed for each land use category, the



degree of imperviousness and associated
water quality impacts could be estimated
using existing land use data, Future levels
of imperviousness were estimated based on
those changes in land use associnted with

implementing generalized community master

plans. While the actual implementation of
all loeal plans is not likely, this procedure
provides a starling point for identifying
arens of concern, This procedure needs to
he applicd to watersheds and subwatershed
arens,

Results

Between 1995-2020, the region's
projected population growth is 8%, while
urbanized land will inerease 40%., As a
result, the region's degree of imperviousness
is expeeted 1o increase from
11% in 1995 to 20%, assuming

can he aveided through more thorough
plunning that aceounts for the negative
consequences of inereased impervious
surfaece. A walershed appronch 1o water
quality initintives ean identily measures that
prevent and/or mitigate expeeted increases
in levels of imperviousness. Loeal
j.f[h\'ldl‘lll'lll-'l'llﬂ and du\'ulupurﬂ need tools (I'I.IL‘y
can apply to minimize the amount of
impervious surface associated with various
types of development, More importantly,
they need to be provided with an
understanding of the economic and
environmental benelits of implementing
mensures limiting inereases in impervious
surlnees.

Chuck Hevsey, Steve Perry, and Andrew Selonids
are members of SEMCOG s Envivenmental Pro-
prams staff.
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1997 Great Lakes Fishery in Review

Diligence is the term that hest
deseribes 1997 Great Laokes fishery
activities, with progress made on many
fronts. The Lakes continue to respond
positively to changing environmentsal
conditions brought on by declining
contaminant trends, sea lamprey controls,
“run-ol-the-river” dam controls, and the on-
going dialogue between the Great Lakes
states, tribes, and provinee of Ontario,
Highlights of 1997 include:

Slratcglc Great Lakes ﬁshﬂry
Marlagcmcm Plan

Senior federal, state, provineinl and
tribal members convened in 1997 under the
auspices of the Grenl Lakes Fishery
Commission for the signing of an updated
Joint Strategic Plan for Management of
Great Lukes Fisheries. The document, [irst
signed in 1980, articulates n shared vision
for fisheries restoration in the Great Lakes
Basin and is widely viewed as one of the
world’s best examples of cooperative,
ceosystem-based fishery management, The
1997 revisions were inlended to strengthen
the Plan based upon u review of progress
made and by applying lessons in
implementing the original Plan, At the
same time, the Plan recognizes the
constitutional and other legal responsibilitics
ol the management agencies to manage
their respeetive fishery resources. The Plan
is designed 1o be a very practieal tool for
coordinating efforts of environmental
muanagement or natural resource ollices and
fishery ngencies to provide mutual henefits
and protection of the Great Lakes aquatic
system,

$18 Million Hatrhcry Renovation
and $3 Million Sea Lamprey
Control Plcdgc

In June Governor Engler pledged $18
million for state hatehery renovation and %3
million to help battle the continued invasion
ol sea lamprey in Lakes Huron and
Michigan. The Governor's proposal includes
complete renovation of the Oden hatehery
near Petoskey, partial renovation of the
Platte River hatchery near Traverse Clity,
improvements to rearing water quantity and
quality at Marquette and Thompson
hatcheries, improvement to effluent
management methods at Thompson,
Hurrietta and Woll Lake hatcheries, and
improvements to the edueation and
interpretive centers, ‘The Department of
Natural Resources hus stocked Michigan's
lakes, rivers and streams with more than
160 million fish since 1990, The $18 million
commitment will enhance and saleguard
Michigan's $2 hillion annual sports lishery.

The Governor also declared war on
sea lamprey infestation of northern 1akes
Huron and Michigan from the St. Marys
River, and challenged government officials
in both Canada and the United States, ns
well as other Great Lakes states and
Ontario, to mateh Michigan'’s financial
commitment to the battle. The three-year
%3 million commitment will deliver an
integrated control program including hoth
chemieal spot treatments and enhanced
sterile male release, An estimated 350,000
sen lamprey migreate down the St, Marys
River into Northern Lake Huron each
year, and eurrvently kill one-half of the adult
lake trout population annually, Controlling
the large population of sea lampreys
produced in the St. Marys River remainsg
one of the biggest challenges in the Great
Lakes.



Sturgeon Tracking and
Rehabilitation on Lake St. Clair

Iiisheries experts and resenrchers rom
the Department of Natural Resources
(DNR), the University of Michigan, and
the 1S, Ifish and Wildlife Service were
aboard the DNR's research vessel, The
Channel Cat, during the lirst two weeks ol
June to implant radio and sonic
trinsmitters into sturgeon from the St
Clair River, This long-term research study
will focus on sturgeon and (heir habitals.
Researchers hope to unlock mysieries
surrounding sturgeon behavior such as
determining spawning sites, feeding habits,
and averall population health. Sturgeon
were once abundant in all of the Great
Lakes but nearly wiped out as a result of
commereial fishing, habitat degradation and
pollution.

Yellow Perch Update

In 1997 vellow perch abundance in
[.ake Michigan continued a decline n
Wisconsin, Hlinois, and Indiana waters
while showing only minimal recruitment in
Michigan waters. Significant numbers of
vellow perch larvae are not surviving well
to the young-ol-the-year stage, which
implies that aging adult populations are not
being replaced readily by new generations
of perch in Lake Michigan, Seientists ure
not sure of the enuse of the yellow perch
decline, although predation by alewives and
impacts due to other non-native species are
suspeeted. There is agreement that the fish
are not surviving to a harvestable age. A
lakewide tagging study began in 1997 to
investigate vellow perch movement and
homing to spawning sites, On a brighter
note, inereased stocks of yellow pereh in
Lake Brie warranted a 72% increase in
allowable eatch, from 4.3 million pounds in
1996 to 7.4 million pounds in 1997 for
Michigan, Ohio, Pennsylvania, New York
and Ontario.

Tribal ]“15]11113 |ssues

On March 28, 2000, a seitlement
termed “Entry of Consent Order” expires
between three Michigan ‘Tribes, State of
Michigan, LS, Department of the Interior,
and various sportfishing organizations, The
order went into effeet in May 1985 (o
alloeate fishery resources fairly and reduce
social conllict hetween tribal and white
commereial lishermen and recrentional
anglers, while maintaining valuable fish
stocks. A mechanism to resolve disputes
avising from the Agreement was established
by the formation of a five-member
Fxecutive Couneil which is comprised of
the three Tribal Chairmen, a state, and a
federal representative. The agreement
divided treaty waters into geographic zones,
designating some areas ns stale Zones, some
as tribal zones, and some areas as lake
trout refluges or rehabilitation zones to
promote natural lake trout reproduetion.
The Agreement remaing the hackhone for
sustaining Great Lakes lisheries in
Michigan. While disputes ean and do arise
with some regularity, the Agreement
provides the vehicle to reach common
ground among the interested parties, In
1097, DNR Director K, 1., Cool entered
discussions aimed af resolving conflicts
while working toward a new agreement.
There is consensus that early, construetive
dinlogue is the key to maintaining an
agreement into the new millennium,



Waterfront Re—Development

Visit any community or state park
along Michigan’s 3,200 miles of coastline
and you will enjoy the henefits of the
Coastal Management Program. Michigan's
program provides more than $1 million in
grant funds each year to loeal governments,
non-profit groups, tribal communities and
state agencies for a wide variety of coastal
related worl. Planning and zoning, site
design and engineering, natural features
studies, restoration of historie structures,
and public aceess construction are examples
of eligible projeets. An important
component of the Coastal Management
Program is funding and technienl assistance
lo encourage waterlront redevelopment,
Many communities have utilized this
funding source to rebuild dilapidated
waterlfront sites, remove or restore
structures, snd develop plang for
revitalizing urban shorelines. Following are
i few exnmples of recent aceomplishments.

Detroit River Greenway Initiative

The eity of Detroit conceived the idea
of a Greenway System (o erenie a
permanent, linked greenway ol public and
private open spaces throughout the
metropolitan area ineluding the Detrait
riverfironl.

Three projects in support of the
Greenway Initintive received funding
assistanee in 1997, Michigan State
University/Sen Grant Extension received a
grant to help build a collaborative
partnership agreement process between
communities involved in the Greenway
Initiative. The Rails-to-Trails (l‘nm:urv“nuy
received a grant to prepare a master plan
for a five-mile long greenway trail that
follows the Detroit River, The Rivertown
Business Association reecived a grant (o
promote the resources of the Detroit River
through the development of a riverfront
guide, including maps of the area.

City of Houghton Waterfront
Pathway and Park System

The eity of Houghton developed n
pathway and park system along four miles
ol its waterfront on the Portage Canal,
which biscets the Keweenaw Peninsula,
The paved pathway, constructed over the
course ol several years and with grant
assistunce from the Coastal Management
Program, is very popular with bieyelists, in-
line skaters, runners, and sightseers, In
winter, the pathway can be used by
snowmobilers and skiers, The most recent
segment of the pathway development was
at the site of an old pier that had been used
lor londing eargo ships, With funding
assistunce from the Coastal Management
Program, the site is being transformed into
a small park with a link to the waterfront
pathway, transient boat mooring and
shorefishing structures.

Elberta — Frankfort

In a true partnership projeet, the
village of Elberta is using Coastal
Management Program funds to complete o
redevelopment plan for the 26-acre Ann
Arbor Marine Terminal Yard located an
Betsie Bay. Redevelopment of the sile as
“mixed use” as well as a Village Park will
be the result of the eooperative efforts of
the village of Elberta and the Michigan
Departments of Transportation,
Lovironmental Quality, and Natural
Resources,

The Coastal Management Program
offers funding opportunities for diverse
coastal projects, Waterfront redevelopment
has heen a national priority for coastal
arens sinee the pussage of the federal
Coastal Zone Management Act in 1972,
Sinee Michigan's Coastal Management
Program was officially adopted in 1978,
waterlront redevelopment projects have
been a high priovity for funding,
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