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’Ihe Gereat 1akes Puzzle

As portrayed on the cover of the Stave of
the Great Lakes 1996 Auniral Report, the Grea
Lakes vegion vepresents o puzzle, For the
region to be sustainable, all of the intepeal
parts, including the enviromment and the
ecomomy, must fit together. A proper hit means
continuing the high quality of life for the more
than 33 million people who benelic every day
lrom onr stewardship ol the Great Lakes.

During 1996, we acted 1o strengthen and
improve cach piece ol the puzzle, For example,
new pollution prevention initiatives
implemented by the Department of
Environmental Quality ave protecting the Great
Lakes through voluntary, cost effective efforts,
These include the Pulp and Paper Indusuy
Pallution Prevention Project, the Michigan
Gireat Printers Project, the Great Lakes
Auntomobile Pollution Prevention Trading
Project and the Agricaltural Pollution
Prevention Project.

One piece of the Great Lakes puzz
is of serious concern is the impaet on the entire
ceosystem by exotic species such as the zelwa
mussel, the rulfe, the poby and other foreipn
invaders, The research community has worked
diligently to assess the wnpact of the many
species that have been intraduced into the
Grear Lakes vin shipping throuph the St
l-il\\'l'i‘llt'ﬂ H{‘:'l“'i'l}’.

Thanks to a vecent grant from the Great
Lakes Protection Fund, we are now taking
dramatic steps toward reducing the risk of
future introductions of foreign pests. 1n
particular, the Fund commitied §1 million 1o
develop a new ballast warer filtration
technalogy for vessels using the Grear Lakes,

I my 1998 budger, T am |'::r.'n||'|1m'm|iu!g
an increase in Nichigank commitment 1o
controlling loreign aquatic species that threaten
the Great Lakes, "This includes an inerease of
S100,000 for the Office of the Grear Lakes to
assist in the implemennation of Michigans
Nowindigennns Aquatic Species State Munagenieid
Plan. “Uhis will vesult in enhaneed information
and education efforts, monitoring, research, and
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programs (o prevent the spread of these
invaders.

N('.“' il:‘.'ll‘l'\.'l“ II:'IHI.".' illl'f.!l'lli\'l."{ HIKH IH"iI]l"
develaped which go beyond the requirements of
onr |";..'H“I:|I.”"r "...l”“'lljli“l\l" IH‘UI"'II:IIIIH 1 I'{".lli?.l:
even greater returns o hoth the Great Lakes
environment and the economy. We are working
with the Couneil of Great Lakes Governors in
a partnership with The Conservation Fund 1o
determine il a water quality-based teading
program ean help Gl the void between point
source controls from municipal and industrial
facilities, and nonpoint source controls from
wrban runofl, agriculiural activities and other
SOUICes.

lll li({llililllll woe e EII."HI |'['t'|].!!|il}[‘l’.'l'il'lg
L':\:ih'lil.'l” I.'ll'l'l;';l':llll.‘i Iy I.'H.:II\'[' IHT',“"I' 11454 I!l!L
resources already available, An example of this
iq |]“: ”“"I.‘.”i"ﬂ L'I-I-”]'l 1 |H'1|\':I|i||..' ]('I\‘p'-il'lll..'l'l’.':'“
loans to help favmers conwrol problems cansed
by agricultural activities.

\'\’h”'..‘ wo l'ill‘.ll.i“l“.'. Loy l'(.':lii?.(.' SUCCESRS il'l.
protecting and improving our Great Lakes
resources, todayh environmental problems
demand innovative solutions. The articles in
this year’s State of the Civat Lakes Auinal Repord
relleet these innovative, forward-loaking and
CONNGN Sense :||1|1|'n;||_'|'|¢.;:; by public, private
and citizen-hased efforts,

These new initatives will help make the
restovation and preservation of our Great Lakes
g sueeessful example of what ean he
'-H.'ﬁ'f]"l[iliﬁl“.'(l “"I'li.'l'l il'll'l('.l\'i'lli(:l” ill'll:l ('H'ql“\’“r\f
are combined with old-FEshioned midwestern
commaon sense. Nany picees of the Great Lakes
puzzle ave braught tagether in this report,
illustraving a suceess story for which we should
all be very proud.
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John Engler
Ciovernor
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Mﬂg‘mﬁcmt Resources, Major Industry And
Lessons For A World Fconormy

-'\.‘i (:\'ﬂl'}’ I\"“l'l]ii:ill]. .‘Gl“(l‘.‘l“ i\'nﬂ\l'ﬁ‘ ll'l('
Great Lakes contain 95 percent of the nation'’s
[reshwater and 20 percent of the worlds surface
[reshwater, What he or she may not know is
that the region showed greater growth in
productivity during the 1980s (36 percent) than
any country but for Japan.

This juxtaposition of magnificent resources
and a major economy often results in the early
identification anel resolution of environmental
issues on a national, even global seale, This
year's State of the Great Lakes 1996 Annnal
Report provides ample proof of these dynamics.

So it is not surprising, but no less
I'L‘“H“ll{lll'll{.', 1|!'||| anoe Il[I our l_“'lll.?.‘il L'{I]“l'”llll'f'l'l'.‘i.
Dr. Richard Florida, director of Carnegie-
Mellon’s Center for Economic Development,
{]L'!‘:l'.‘l'il.“.‘."; “‘-“'.L'“l (IL‘rﬂi'lﬁ, FAG N il'l\‘l.'lll(“'j', HIICI FAU RS
emissions” as signs of a new high-performance
ceonomy emerging in the Great Lakes region.
Zero deleets and zero inventory manulacturing
strategies are yielding substantial environmental
benefits, These lessons point toward a
reconcilintion of environmental quality and
cconomic productivity for a growing world
ceonomy.

The debate on endocrine-disrupting
chemicals (“gender benders” in the idiom of the
tabloids) burst upon the national scene with the
publication in 1996 of Our Stofen Future by
Thea Calborn, Dianne Dumanaoski, and John
Peterson Myers, This issue is piven thorough
aiving in our annual veport, from two differing
perspectives, Whatever the reader’s perspective,
this, o, is an issue ofiginating in numerous
studies in the Great Lakes hasin.

The amicable medintion of the latest
controversy surrounding the Chieaga diversion
ol the water of Lake Michigan, as well as a
million dollar investment in ballast control
technologies to reduce the introduction of
exotic species, are the direct result of the
leadership of Governor John Engler and his
colleagrues in the Council of Grear Lakes
Governors, The success of these kinds of
l'(.'l“;'lh”i".lli\'l' E'I‘I'{Tll.'l‘.‘i-.‘;l"il HE “"I.'” HESH T {!I'I'I]'I}'I:I."ii!i

on preventing future
harm to the Great
Lakes, are typical of
|ll|.'. |!I'l|!:l'1.',‘i,‘ii‘|’{‘
approach to
problems in the
region. They olfer
maodlels for other
regions struggling
with intractable
resource
controversies,

The vebound of the Great Lakes forests is
recounted herein along with the opportunities
and challenges in managing a renewable
resource, Savaged in the 19th century, the
forests’ growth exceeds harvest which has
inereased by approximately 50 pereent over the
I'Ill."il' I.HI‘[:,’ }’l'.:!'l'!‘i!

IT these topics do not satisfy the reader’s
l]'l.il'!-“ !.HI' I(I'Il'}“'](!(l[-:(h ||'Ii."{ :.’l,!ﬂl‘lﬁ "“"]l.'l;'ll I'L‘.'P(jl'l
olfers a kaleidoscopic view af: lake trout
Festoration; lu:\:'.'||:|w|1t.'.; the Gireat Lakes
Commission; an agricultural profile of the
region; and other topics of concern to the
Giveat Lakes community,

The Office of the Greatr Lakes, 11|ung with
our associates in the departments of
Environmental Quality and Natural Resources,
invite you to explore the many facets of Great
Lakes science and policy with a view o
understanding and protecting these greatest of
natural resources,

G, Tracy Mehan, 11
Director
Oftice of the Grear Lakes
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Coltective Action: Advancin o Ficosystem
Initiatives Through The Great Lakes

Commnission
by D Michael 1. Donabue

The decade of the 19905 has seen a
pronounced change in Great Lakes governmnce.
Our historical approach, which might be
chavacterized as 1op down, command and
control, and povernment-driven, 15 giving way
o a bottom up, partnership based, inclusive
approach, “Reinventing” government is the
order of the day as federalZsate relationships
are redelined, s Gseal realities are
acconmmadated, and a5 our insttions adapt 10
meet new challenges and opportanities,

OF particalar note is the re-emerpence of
the Great Lakes states as leaders and innovators
as they cmbrace their stewardship responsibility
for the resource. Singly and colleetively, they
have begun ta exercise an unprecedented level
ol sell-determination in the nse, management
and protection ol the Great Lakes, In brief,
they have rediscovered the Greatr Lakes
Commission,

Fstablished i 1955 via state and lederal
legislation, the Commission serves its eight
member states by developing, coordinating and
advoenting sound public policy on
"-11"|-1'U“||'|"|1t'+'il |“‘“l('k'li“ll. FUsOUFCE ihnmgement,
transportation and cconomic development issues,
“Our vision," prochims the membership, “is o
Gireat Lakes basin that offers o strong and
prowing ceonomy, a healthy environment and
high quality of hie for its eitizens by applying
principles of sustainable development in the use,
g enen anl protection of its water,
and other nataral resourees.”

At the arganizational level, this vision has
brought unprecedented inclusivencss o the
organization’s operations. LLS, and Canadian
federal and provincial agencies, as well as
regional bodies, tribal suthorities and other
public institntions, are valued ohservers that
contribute to all iember state deliberations.
Industry associations and eitizen orpanizations
A int'l't':lﬁin“l}' viewed s partners il

I.‘HII:'I'I(H".'IIIIl'.‘i (#31}
Imatrers H'. h'll'.l]'{'.{]
interest. The
addition o o policy
research and
development funetion
i the 19905 has
brought o tenfold
increase in hidger
and added programs, member serviees and a
suhstantial retorn on investment that far
l.f.'“.’l.'l.'l[.": shate lllll.'ﬁ..

J\.l llll:,‘. Ill'l'lt:l';'l”l ll.‘\-'l..‘l. I'eeent :i'l'.lll"i IILI"‘I.'
seen the Great Lakes states bronden their
collaborative etforts and, in so doing, move the
notion ol an “ecosysten approach” Trom
concept to reality, For example:

B The Great Lakes Commission stafled
the l:lL'-\’l.'IHr.IIIIL‘-III of The ]".t'u:-'.y.-.'l'{'m
Charter for the Gireat Lakes St
Lavwrence Basin.

# An Agricultural Pralile of the Grea
Lakes Basin was produced by the Great
Lakes Conumission and several project
I".II"““'I'H.

W The Commission-staifed Grear Lakes
Panel on Aquatic Nuisance Speeies also
helped move the Gream Lakes states
from a reactive 1o proactive maode on g
leading issue of the 1990s: that of
biological pollution,

The strength of the Greae Takes
Commission lies inits memhership, and their
realization that collective action on public
policy issues is o “win-win” proposition for
both the Basin and their own jurisdiction(s).

Dz Michael 0 Dupatbne is Evecwtivce Divectnr of the
Covvard Lakes Compnission, i efpld state coniit
enatigission bosed tw i . L, A



State Demonstrates Ongoing Commitment
1o Great Lakes Protection

by Russell J. Hitrding

Identilying, measuring and managing the
vast array of comples featares that encampass
the Grear Lakes demand thae the Michigan
Depariment of Environmental Quality, as
caretiker, acquire @ comprelensive ccosystem
prerspective,

We have shed the ontdared notion that the
Great Lakes” needs ean be addressed on a
precemenl basis, The hroader coneepts of
physical, ehemienl, biological and social linkages
within the ecosystem are now considered, Tssues
ranging from lind-use permits 1o waste
management are viewed from the integrating
perspective ol the entive environment,

Numerous suceess stovies indicate thal
praper ecological patterns are being followed:

B An inerease in the number ol hsh-
vating birds, which are the wop of the
biological food clmin and excellent
ceologival barometers, continues.

B The total amount of erganie toxing and
rllﬂ!“'l'_ﬂ' “'Il":lr."i HIES "\.IIH i'l.!:'l'l,'.il'\'-il'ln.

B Contaminated siles, whieh uvrnlua[fj'
wark their contents into the Great
Lakes watershed, are being reduced due
to aggressive cleanup elforts,

| Paollution prevention elforts also have

sonred, addressing imany point-sonree
problems.

We are a;ry:u-.sl.nlv pursuing water quality
enforcement actions in southeast Mic Imr-m. The
sEate iy \\'lill'\lll}! “||-I’I soveral communities (o
ensure complianee with National Pollutant
Discharge Elimination AYSLem permits,

The state also s an active partner in
developing Remedial Action Plans for sueh
th‘.‘ii;!l'lilh'l;l Areas of Coneern as the Derair,
Clinton and St Clair rivers,

At the governors divection, the Mercury
Pollution Prevention "Tisk Force rvelensed neanly
60 reconmmendations to reduce mereury in the
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environment, The i ,
povernar also o~ \aid )'l
expressed his o
coneern o tap -
"

lederal ofticials
regarding the
proposed resunmiption
ol sales of more than
L million pounds of
stockpiled elemental
MEeUry.,

The National Forum on Nonpoint Source
Pollution, chaived by Governor I ngler, has
vielded the landmark Great Lakes Watershed
Initiative, Under this strategy, the Couneil of
Cireat Lakes Governors will launel a series of
demonstration projects in eight states and two
Canadian provinees o address water quality
issties r1.'|'.ll'il1g ¢ m.mpninl SULICe |1n||u|inn n
urhan and rapidly growing areas.

We must, however, also acknowledpe the
enormots challenges stll confronting us:
atmaspheric deposition, exotic species control,
biologieal diversity, and land vse are some of
the questions that must be addressed.

Michigan’s conphasis on bolstering
traditional regulatory programs with innovative,
voluntary approaches has undoubtedly laid the
groundwork for eontinued progress in restoring
the Great Lakes' vitality.

Michigan and its Great Lakes neighbors
cannot veer fram this course il we are 1o fully
protect the assets in our eare,

3y
fl
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ilatay,

Russell [ Hurding & Divector of the Michigen
Dieparvimment of Envtrmemental Quality.

9



. 1 -
T be Environment And The F Tigh-Performance

Revolution

.-'J")' D Richavd Flovida

The Great Lakes region is on the cusp of
a new pacadigm For regional growth and
development revolving around zevo defects,
yero inventory, and zero emissions, The pursuit
ol zevo defect and zevo inventory
manulaetaring steategies is creating considerable
environmental benefits as well, leading roward
zervo cntission manulacturing steategies,

This article reporty the key hindings ol 4
major study of the environment and high
!}L'I'rlll'"];'l-i'll._‘l,‘. L:l:‘“l!“l"it‘ {]l-‘{!:”'l:l;"-:“i““!'i- ‘ll]“! !i'll.l(l)'
Wils |I;l,‘il!l,| 131 il H;“i“l'lill Alrvey Uil {'UI'PHI":I‘L'
environmental hest-practices at 450
{'()I'l)“l':'ll'il)l'l.‘i :H‘K’ :Il!’ill jl'l(.‘]ll[llﬂl l'.'.h:l!:'l\lh'i'-"{'.' ﬁl..‘ll.l
research including Factory visits and extensive
li,?ll,_'.lll'lﬂl'l(‘ il'lt('.l"n‘ilf'\\'ﬁ “'ilh L'l'l'lll]‘l‘ll'llil.’."l'
throughout the Great Lakes basin and region,

The high-performance revolution is
l'\.'llll."ﬁil'l’..:I ] Ill'.]?i!‘ii\'l: "wlli“ ‘”'I Ci.”'l'?ﬁl‘ﬂll..‘
environmental stategy and pollution
prevention. Three elements ol this
transformation, in particulir, are worth noting,

T'he High Performance l’ﬂrndigm:
Competitive and Clean

First, corporate environmental efforts are
increasingly bound up with broader efforts 1o
improve competitiveness by adopting high-
perlormance manufacturving svstems and
strategies, Manufacturing finms are leveraging
their industeial modernization steategies to
achieve environmental improvement,
Manufacturing firms prefer productivity-
enhancing process improvements over
traditional approaches to treatment and end-ol-
pipe controls,  Eavironmental performance
and particularly pollution prevention
increasingly important component ol overall
corporate perlormance,

Mare than three-quarters ol companies
report that pollution prevention is imporiant to
overall corporate pevformance, Nearly 20
percent ol companies said that pollution

is an
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prevention, broadly
defined (including
sonree reduction,
recyeling, and end-
uf—pipr), is an
important element of
ﬂ“'ir [}V(Tl':l“
l.'l'l\’il'[llllll'u"l"lll
complianee stratepy.
I\“(”L‘.' tl:'l:”'l lhl‘r..'{'--
uarters of
companies report production process
improvement, source reduction, and recyeling
are main elements ol their pollution prevention
steategies, Signilicantly smaller percentages use
control or end-ol-pipe technology as main
clements of their pollution prevention stratepy.
Iurthermore, voughly two-thirds of
l.'“!“]'“l“il.'.‘i lll'l'l_l:l.'illll'.'{‘ ll“.'il' L'.'\'iﬁ‘i"“ I'II‘\')L'E!‘L‘"
technologies and introdoced wholly new process
lﬁ.‘(,‘i'll:“:llll!,"'l.l.'.!'i il:'l. |.|.'|.L'i|' I..‘f[.‘”"ﬁ Loy p'l-'l'.'.\'“l“

]lll“l]li”]'l :'l]'l(l illl!lt'll'."(! |IlL'il' L‘I'i'a'il'i}ll”'li.'llt’.'ll
performanee. In addition, more than three-
(ll.]'.ll"l*..'l'!'i C:li- (.'i'.'.l'lllll'.u'l.il.'ﬁ wenre ill'\'”h'l_"-{l in
veeyeling. Nearly hall of companies introduced
new product technology or closed loop
production systems, Instead of cutting
production, ontsourcing palluting processes, or
simply treating wastes, firms are investing in
continuous improvement ol their manufacturing
processes to simultaneously prevent pollution
and inerease ]n'm|m'ti\'it:,'.

(_)u;||i1y 1n:m|,|f;1l.'l|||'i|1|,{ i5 L'-:"v featnre ol
the new paradigm, More than forty percent of
l."ll”];‘.iilllil.'.‘i !\'-:'Iid "i'l‘,.ll llll.'y L bt S| I“’"HI C_’ll'.l“l')'
Environmental Management (TOQENM) program.
Furthermore, a growing number of
Il'IHI'IlII-:I('“II"iI'I}." I-i]‘nlh' i|'| tl!l.‘ (:'I'l.':'ll !:l‘llﬂ'.‘i anre
migrating rom the raditional 150 9000
standards o the new 150 1000 standards
which include standards for environmental
quality. Ray-0-Vae was already operiting at 95
percent of 1SO 14000 standards. Safety Kleen’s
Ik Grove, Hlinois, plant was in the process ol

-
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moving from 150 9000 o 1SO 14000
standards. Sony Corporation was shilting from
LSO 2000 o 15O 14000 stndards for its Noreh
.'\Illi'l‘ii".'lll IIIIlI \\'I}I'ril“"illt,‘ Ill;ll'pl.ltlill,‘lul'il'l!.!"
operations.

Zero emission manufacturing involves the
l'lPIII]}]ﬂ.“t‘ l.']-il”il'lilliill‘]- i.'ljl H” l!l!l\'iI'HI'II'IIHIHITII'\(I
damaging byproducts lrom the production
process, A significant number of companics
more than 15 percent — are actively pursuing
zera emission manolactoring, And, nearly 835
percent of companies are pursuing reduced
emission stratepgies, Most companies sad tha
cero emission manufacturing is in s early
stages ol development, and that at this point it
functions as a goal or tirger rather than as an
adopred practice or standard, A number of
l.'l]ll'lllillli('!-i (il'l!\\' H | II:IITIH('.I I:IL‘.{'.\';“I}‘II AR N ]
cmssions manufactueing and the quality or zero
defect movement of the 19705 and [980s, citing
FAUNS] L.’“'li.‘r'h'iillll- !‘i1|':|tt!j.fi(!.‘i a5 an I.'.“'H.‘I'I:ill.‘(,[ sOdnee
of competitiveness for the 19905 and heyond,

Importance of Employee Involvement

second, employee mvolvement in
continuous manubacturing improvement is a key
element of high-performance manufacturing,
Two-thirds of companies in the survey involve
production workers in their pollution

Key Actors in Pollution
Prevention Efforts

Percent of  Number of

Actor Re rpnmﬁ His fﬁ._ipnnrh.u{,\
Top Management Bl.1% 174
Fngineers 750 |59
Line Warlers 4.6 137
R&D Stall 55.2 117
Huppli::r:\ 44| 103
Clustonmuers 17.7 |
Consuliants 8.3 6l)
Environmental

Cganizations 20.8 ]
Dhsteilitors 7.5 | &

N=2I2

Sourcer Richand Flovida, Swoovy of Envivouesmental Masufictociyyg
Pegresres (Pittshiegh, P Comer for Eeonomic Developunent,
Carnegiv Mollon Universiny, 19955

prevention elforts. Companies rated only 1wo
other groups — "'l’ |'F|'J|lilf..’f{'l1ll‘l|l and
engineers — ahead of factory workers in
pollution prevention eflorts, These OUps are
increasingly working wogether in teams 1o
generate productivity-enhancing environmental
outcomes. The role ol employees in pollution
prevention was highlighted by a number of
lirms,

Quad/Graphics used employee teams 1o
reduce hazardous waste by 27 percent and non-
hazardous liquid waste by 47 pereent over two
years with estimated cost savings in excess of
5600,000, 1BM's disk drive plant involved
warkers, engineers, and R& 1D scientisis in a
13|!II'JI-'I‘-'it|k' cllort 1o reduce chlorolluoracarhons
(CFCy). Safety-Kleen nsed teams ol workers
and engineers 1o reduce solvents, minimize
waste, and redesign equipment for increased
resonrce efficiency and pollution prevention.
Corown Corle and Seals Fairbault, Minnesora,
plant involved production workers as the
centerpiece of its eflforts to eliminate waste and
reduce toxins, larming teams ol production
workers o focus on envirommental issues
example, o Recyeling Teanr whaose objective
focused on an environmental problem, and a
Cotor Cats Team whose main effort was quality
improvement, but whose work had considerable
impact on hazardous waste generation. As a
result of these efforts, the plant achieved a 60
pereent veduction in use of its primary solvents
between 1991 and 1993, a0 36 percent reduction
ol ale emissions in 1993, and o three-lold
reduction in solid waste disposal from an
annual level ol 300 tons to 100 wns that same
year.

- far

Harnessing the Supply Chain

Third, greater corporate reliance upon key
suppliers is opening up new pathways for
refr ""'hll environmentil |||!|Hfl\'t ineit, e
biggest payolls come from ongoing joint elforts
between companies and their suppliers o
inprove productivity, climinate defeets, and
reduce costs, ather than from diveet ellforts 1o
transler pollution prevention weehnology or
ovganizational steategies desipgned expressly
eliminate toxing or prevent pallution,

High-performance companies are
inereasingly mvolving their key suppliers in



elforts to improve environmental outeomes and
merease productivity. Roughly hall of
companies in the corporate environmental best-
practice survey identilicd suppliers as a key
player in pollution prevention elfores, Suppliers
were the top ranked player in pollution
prevention ellors outside the corporation, and

anked filth overall, Only key groups inside the
|n1|m:-u|ml ranked hig her: top management,
engineers, R&D stall, and production workers,
In addition, nearly 40 pereent of companics
sabed that customers ave key players in driving
pollution prevention eiforts. As these respanses
matke elear, there can be linde doubt that the
entive production chain from supply 1o linal
delivery is an increasingly importane player in
pollution prevention.

Sony's Westmoreland, Pennsylvanin,
advaneed television plant and its suppliers
provide vmulnllmgl example of how
l.'u-.unmm'nl.tl improvements ean How naturally
[rom ongoing joint cllorts o improve
productivity, eliminate delects, pd reduee costs,
pather than from direct efforts o ransler
pollution prevention technology or
arganizational strategies desipned expressly 1o

eliminate toxing or prevent pollution. As part ol

its ellors o reduee cost and waste, the Sony
plant worked with its suppliers ol plastes,
metals, solder, and other materials o
complerely reeyele all of the seraps and other
products ol the production process. Sony
worked closely with one ol its suppliers,
Tusearora Plasties, 1o vedesign its packaging o
be less costly —a design which also used less
material and generated less waste, The Sony
plint also collaborated with a major paini
supplier to veduce the cost ol paint hy
switching to o warter-hased substitnie which was
also more envivonmentally sensitive than
chemical-based paints,

The Path to High-Performance

The high-pevformance revolution ean
and 15— being leveraged Tor envivonmental
encs. The elforts ol firms o improve
manulacturing processes and inerease
}lrmhu.'li\'il_v AT npening up new opportunities
fone cnvironmental Hprovenient [ the Creat
Lakes vegion and basin. The adoption ol high-
perlormance manafacturing, which has helped

Typre of Pollution

to revitalize the vegions manmilactuving base, is
creating ineentives lor innovative pollution
prevention strategies and envivonmentally
CONSCIONS m;uull‘;u'lurinl_s;, The repion’s prowing
base of highly imovative, high-performance
firms s leading the vace o improve indusirial
productivity and reduce enviconmental costs
and risks,

Policy-makers ean tke advantage ol these
trends by integrating environmental policy into
their competitiveness agendas, Existing
environmental policies should be reviewed in
light of the demands of high-performance
production. The region should involve the
CLEOs ol leading manulacturing companies in
this effort, establish temins of environmental,
ceonomic and trade poliey-makers w heoer link
prograns and ellorts, and estblish reliable
performance benelmarks w ehart progiess
toward joint ecconomic and envicommental poals.
By linking the vegion's enviconmental strategy
1o its high=performance competitiveness agenda,
the Great Lakes can continue to improve its
environmental quality, while strengthening i
manubictiring base and securing long-run
ceonamic growth lor its workers, citizens, and
conmnunities,

D Richard Flortde o5 Divector of the Centor i
Lraniamir J'Jr""rfu‘fmu'f.l.{ ir r-'flf-"h'rlt;f'f' Mitlon 1 ".'Hi.’i'.".\'r'{'l'.

Elements of Pollution
Prevention Effores

Peveeit of Neuther of

Prevention Lffort Respoadenis — Respandess
Sonree Reducting H0.6%, 14t
Recyeling Ha.8 182
Production Process

|II'I|'II'll'.'l'tII-‘.'I'-l‘. 1.8 165
Treatment A0 57
Falal - Pipe Cantrol

Techinnh e 5.0 42
Facility Daownsizing (! |5
Orler 0. 1%
N=ll2
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Progesser (Pusburgh, P Center G Feommmie Develapiet,
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A he Endocrine Disruption Fovum

Introduction "To "The Issue Of Environmental Endocrine Discuption

During the past five years there has been a
great deal of discussion concerning the
|lll(i“l1li:l| for chemicals o t||:.'rupl the endocrine
systems of humang and wildlife. “The endocrine
systen alfeers metabalism, pioswih,
development, veproduction and cardiovaseular
function via the seeretion of hormones, An
“endocrine disrupror” theary has been proposed
which sugpests that theve ave curvrently
nuimerous chemicals in the environment which
have heen or are currently at levels which could
adversely alfect the endocrine systems of
humans and wildlife. Examples of effects which
have heen identified as supportive ol this
concept include the formation of vitellogen in
male fish, o protein normally associated with
e produetion in lemales, exposed o the
dischavge Trom some municipal wastewarer
treatment plants, A highly debated finding
which has been suggested 1o be linked 1o
endocrine disruption is the possible decrease in
sperm production in human males in
industrialized nations, The theory of endocrine
disruption was papularized alier a
muludisciplinary group of experts gathered at
the Wingspread Center in Racine, Wisconsin,
in 1990 to deternme the |:1;1unil|u|l‘. ol the
problem ol endocrine disraptors in the
environment. A consensus statement published
('n||u\\'in1!.: the *“Wingspread Conlerence”™ warned
ol curvent and future uses of these chemieals.
The consensus statement also contained a
lengthy list of chemieals which were considered
“known endoerine disruptors.” In the years
Folloswing this conlerence, there has been a
followup conference as well as much seientific
research, many mectings ol experts, and
numerous articles published in scientific
journals and popula magazines. All of this
information has shown that there is stll moch
disagreement on this issue.

The following two articles provide the
reader with a view of the diffeving opinions
scientists have concerning the endoerine
disruptor theory, The first article by Michael
Gilbertson mentions numerous findings which
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he believes suppores the contention tha
chemieals have cavsed and continue to cause
adverse elfects on the endocrine systems ol
wildhile and humans and that these ellects are
widespread, The ather article, written by

Dr. John . MeCarthy, notes an awareness of
the same findings mentioned by Gilbertson but
comes to a different conclusion. He delends the
thoroughness ol pre-market testing ol
agriculiueal chemicals and supgests that there
are only isolated cases ol chemicals ;ll'ii:'.:'lin‘s;
the endocrine system and that lor the mnh‘-llpall‘t
these effects occurred only at high exposme
concentitions (Le., effects oceurred al
concentrations higher than the existing
background levels in the enviconment), |He
supgests that individoal findings by scientists
wirrant coneern lor potential endocrine effects,
but that there is insufficient evidence ar present
to necessitate alarm,

To address this concern, the LS. EPA is
developing a screening method to determine
which chemicals may disrupt the endocrine
system and is funding additional research on
this issue. The National r\:'m[uml\' of Science is
also examining the potential impacts of
chemicals on the endocvine systems of humans
and wildlife and is expected o release a report
on the state of the science this year, Hopefully,
the vesearch which s presently being condueted
will help resalve this issue.

%,
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"I ve Endocrine Disruptor Theory And

The Iest Of Time
by Michael Gilberisan

About a year ago, | was at a neurotoxieity
and endoerine disruptor meeting in Little Rock,
Arkansas, when Dy, Theodora Colborn
reminded me that six years ago she had first
tried out the theory of endocrine disruptors on
me and, while T had been skeptical, I had not
tried 1o dissuade her, In vetrospeet, T am glad 1
didd not! My own research on deformities in
fish-cating bivds in colonies on the Great Lakes
.“i(fl'.l]'llf(] [£4] I'lﬂ\"[' \'{!l'}" “T[ll." [£87 li" “'i.lh
interference with hormones, and so @ found it
difficult 1o see how the concept was }fc:ing Ly
help me explain my observations ol twisted
heaks, deformed feet, and missing eyes in bird
embryos, What 1 had not appreciated was that
Theo had formulated a general explanatory
principle about the role of several man-made
chemicals which interfere with the exquisitely
sensitive communication and control systemns
puiding the normal development of the
strneture and funetoning of all organisms,

The original name of “endocrine
:fi.t:ru|:l|ur.'¢" arose at her now famous 1991
workshop published as a volume entided

A ey m’r! el ﬁr'n.*g tested [ dnputived cagariiioe
deaeloparcat vatved by his arather vating o puieind per sonth of
Latle Michigaen fich fine siv a0 e yeadrs prior o pregin iy,
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Cheaically Induced
Afterativis in Sexial
and Fuirctional
Develapunent: The
Husan/ Wildiife
Coanection, "The
thesis of the hoaok
has now bheen
popularized in
Theos 1996
hestseller entitled
Chite Stofen Futiire,

How has the explanatory principle stood
up to the test of time? First, there continues 1o
be a seemingly unending stream ol case studies
from around the world thar relate observations
ol abnormal development of organisims exposed
to man-nide chemieals, For example, in the
Columbia River, river otters have a baceulum
or bone in the penis which is smaller than in
those from velevence areas around the hasin,
The development of the baceulum is under the
control ol testosterone, but the levels of
estrogenic polyehlorinated biphenyls (PCHBs) in
the Columbia River fish the otters eat are so
high they counteract the normal effect of the
testosterone, This new case can now be placed
along with the infamous story of the Lake
Al“lll!\'l “”Ibl“”lﬁ “’u!'l |.I'|.|.' H[ll-lll l“.‘l'll"ll‘\ ('IILI"('{I
by o spill of dichlorodiphenylivichloroethane
(21T, and the reduction in the size of the
penis in the cohort ol hoys secidentally exposed
in otero in Taiwan in the 19705 w PCBs, The
consistency  of the observations of abnormal
structural and funetional development being
reported hy seientists from around the world in
a variety of organisms lends validity to the
theory of endoerine tlmuplm'u

The second souree of support for the
hy'.'ll'][l'.ll.'..‘ii.!'i |‘| the t'“"ll,!l'l,:t“"' Hr ll'll! l,,"p'i[lt,?l'l_l'_'(? HE
all Tevels of hiologieal organization.
()Il.‘il'l'\"illiull.‘i- |1|'.'II'.IL' il th‘ Il“]]"li]li“ll h?\'{'t il]
sl and wildlite or in elimeal situations in
Ians are consistent with the known
biological Faets and underlving mechanising at

)



the tissue, cellular, and biochemieal levels, For
example, the 1970s field observations of many
lemale herving gulls sharing nests was at 9 time
when there was an apparent insulficiency of
functional males durving the period ol high
levels of PCBs and DT and membolites,
Histological observations of the gonads in male
hervring gull embryos showed they had heen
!LI“I“IJ‘:LLI ﬂl“.l T.'{"'Il'-lll'".l'.' I)fﬂl'l 1"‘|’|_'. g'll“' 't‘l]].]ll._'
cells, "This process of feminization could be
cither a result of the well est; sErOgEenic
effects of these organochlorine c't'nupuumlh, ar
it could be the result of the DD, & membolie
ol DT, on the expression of the testosterone
on the developing testes, and acting as an
antinndrogen.

The third souree of support Tor the theory
is the way in which it can he used o predic
previously unknown phenomena, Part of the
evidence, from the experiment: at has
been undertaken on rodents and from the
clinical observations of the children exposed in
utero to diethyl stilbestrol (DES), has lead o
the theory ol the tight coupling ol the
development and Tunctioning of the
I'L‘TIIH H!"l'li'l'l.'. '||1.‘|.II"-'|]|l Il]'lll ”“”n”][‘ h)-‘ﬂ“‘n}h \\'i[h
the endocrine system, 'he neurological
abservations that have been made on the
cohorts of the infants in western Michigan and
upper New York State whose mothers ate fish
from the Great Lakes contaminated with
organochlovine compounds ave prediciable Trom
the endocrine disruptor theory, The children in
the Michigan cohort have lost over 6 10 points
and are a year behind in school at cleven-years-
old compared with o reference group. This
unrealized intellectual potential is correlated
with the PCB concentration in the blood
sampled from the umbilical cord ar birth, bu
not with the PCB in the blood ar eleven years
ol age, suggesting that it could be dilficult w
“l'lT.I(.'l'l.:'lIlC{' I‘I.'l]‘f.:.*i|n't.’ti\f(_' l'l{?l'll'(.'l[”l_‘.'il;':ll I'I'Hlf‘ﬂl'(']] il-'l
ll".' HL'I"':':I! I“'I]’llll'.‘lli(ll‘l. r"lfl'lh('.r ('“H.Ii'l'l'lh'l(i“l] ﬂrl
the predictive power of the ||“-“|'y dervives Trom
the results of investigations of a cohort of
Dueh childven perinatally exposed to dioxin-
lilee: compounds. In addition o the poorer
psyechomotor development, the more highly
exposed infants had aleered thyrond seas and o
deficit in funetioning of the immune system.

A fourth series of pieces of evidenee
concern the exposure-response correlations and

l

The viver utter is e of wrany snimly evhibiting
athunened boraanal developries.

thus give a strength 1o the associations tha
have been postulated, For example, vesearch on
the immune competence in gull and wen chicks
from colonies throughout the Great Lales show
an inverse dose-response relationship between
PCE levels and immune function, Similar linem
dose-response relationships have been
documented on a colony basis for embryonic
mortality and the content of dioxin-like activity
in the eges of double-crested cormaorants,
Sumilarly, in the cohorts of infants of mothers
whao ate Great Lakes lish prior o pregnancy,
the relative visk of poorer psychomotar
|.|t.‘\'t.‘|<.1|)llll.‘|ll is related o the PCB bueden,

As an explanatory principle, the coneepr ol
endocrine disruptors has withstoad five years of
vigorous critical examination by the scientilic
community. More importantly, the theory has
been a powerful force for integrating scientists
from o variety of disciplines, backprounds, and
nationalities o coordinate their focus of
attention on ways in which man-made
chemicals intertere with the development of
embryos and fetuses, and on the implications
i‘” ‘h“l?‘ll‘l]l[l'!“ Il,ll'll.‘[“)l””j_" l|||1}|l1_{'||lﬂ" H
lifetime. "This has appropriately moved some of
the attention lrom cancer, as the predominant
cancern of researchers and regulatory officials,
toward teratology or the seience of structural
and [inetional almormalities. In retrospect,
“\.“"JI‘.I l ||'.l\'L' (“!‘i!‘i“lllll’l’ ‘lll.'lL'(l lll'l']l'll |'.l|.||'|.|||“1!‘ hl...'r
theory?

Mivhaed Giéllerisnn has beew o binlopist with the Greai
Latkes Reatamd Office af the Tnternativial foini
Cusnniissin sinee 198,
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Im!mw'y Scientists Share Concern, Not Alarm

ty D Jolin B MeCarihy

Among the many health coneerns
commanding public atention in 1996 was one
related 1o human and animal endocrine systems
and use of vavious chemicals i our sociery,

The coneern advanced is that ceriain
ﬁ}‘l”lhfllf-' l'lll?llllf.‘illﬁ il e H:HIH':I“}'
acenrving hormones and diseupt their normal
rale in the human and animal system, Among
the potentially adverse elfects snggested by such
disruption are caneers (breast, testicular,
prostate), redueed sperme count, abmormal Tel
developiment, nd species-threatening disorders
i wildhle,

While some aspects of this theory may be
biologieally plansible, the available daa fail o
support a elaim that synthetic chemieal
componnds canse substinial harin by
horimonally mediated mechanisig. Magsive
consuimnption ol some chemicals by animals,
cither in the |;|1un';lln|')f o Iln'mlgh
cnvironmental accidents, has shown endoerine
systems van be mlwr.«'t'l}' alfecred, AL issue is
whether exposure to minute amounts ol such
chemicals in human and antmal environments
creates a risk, ‘The conclusion by most medieal
anil seientilic anthorities, iru'lmlinp; those sithin
the chemieal indusiry, is the faet we shave the
concern, but do not see cause for alarm.

Determiming the potential effects ol such
chemicals to the endocrine system is an
citerging seience. Scientists from both publie
wnel privace sectors have broadened the research
widlerway 1o gain g better understanding of
endocrine modulation, the potential
velationships berween hrenst cancer, male
fertiliny, ehild development, and uny adverse
effects on wildlite, Prineiple stakeholders
|I1tElll|IlI§' industry, envirommental gronps,
PIMVErSITeS J-Hlt frovernimeni JH' \'l”II gy
conperatively 1o develop nulwm'nl methods and
models Tor testing, .l‘.lllHIlli{, anil risk
assessiment. We believe this is important, We
believe this is the vight thing w do, and we
support suech ellors.

Fon pesticide manobicturers, this is Tuniliar
territory. Fach pestcide prodoct mus
stccessiully pass s many as 120 tests or more,

as mandated by the
LS. Enviconimental
Protection Ageney
(IPA), before 1t can
be approved Tor use
by Giners or
consumers. Many ol
these rests are
specilic Toi health,
salety, and
environment, This
testing and
evaluntion process
can take as many as 10 vears or maore,
includes specilic hormonal-effects sidies,

The crop protection industry is commitied
to using its stengths in seientific vesearch and
development to discover, produce, and refine
the products thar proteet and improve the
safety and :|:|:|]il1\' al aur Tood and hiber supply.
Becanse seientilic testing is the Toundation of
our business, we are just as comnnitted 1o
linding the answers 1o estrogenie elfects,

Ultimately, icis the vesponsihility ol
regulatory authorities o ser priorities for
]’ll‘il-lr.'.l'liup. the .ﬁnll‘l:.' and wholesomeness ol our
food, water, and enviconment. Yer industry
searches Tor that data, and that poal; 100,
Flowever, no one s interested in beaving undoe
socictal and economic costs beeanse of
melfectoal or unwarranted regulations.

A turning paint in our inderstanding will
coine with l|u' veport of the National \r-ulum
ol Seiences’ (NAS)Y Conunittee on Havioie
Rilierod Toxvicmns in the The
Committees charge is 10 assess known o
suspeeted meehanisms and f||||'r-u'h on wildlife
and humans, The NAS report s likely o
identify areas for Tuether inguiry and offer :
appropriate seientibe amework i which w
adtless those issues, ad s slated for velease in
mid ta lare 1997,

Anather key development was agrecimen
on e bispartisan provision [or an estrogen
SCreening progran, which became Liw with
pussage ol the Food (J||;L|i|\- Protection Act and
the Sale Dvinking Wane - Aet dmendments in

o

Fonvrrainnivid,



1996, “laken wopgether, the laws requive the EPA
Ly il{.“"".‘!ﬂl} i .‘Cl'l'l‘.(.'l'l.i.]'li_:' 1”'“{_"[-';1”1 iy ‘I#.“L‘I'l"i“l'
whether certain chemieals mimie estrogen or
pose ather endocerine effects in humans, Cenrral
to the EPAS development of that program is
multi-stakeholder dialogue process that was
began in 1996 and continues, The EPA has
obtained o charter for o 35-member federal
advisory group called the Endocrine Disruptors
Sereening and Testing Advisory Conunittee
(EDSTAC) Participants on I DSTAC include
representatives from induosery, federal and sue
apencies, environmental, environmental justice,
labor, consumer worker health and public
health organizations, and water l]l{}\'l(‘l('l 5

Among the EDSTACY [_ru.||\ is the
development of @ set of prineiples 1o be applied
in shaping the committecs sereening and
testing recommendations, as well as future EPA
endoerine disruptor sereening and testing policy
decisions, These principles will addvess:

m establishing the purpose of endocrine
sereening and testing;

selecting and priovitizing chemieals for
sereening;

selecting from alternative
sereens and tests;

establishing the order
or logical relationships
for using dilferent
sereens sl Lests;

validating sereens and
tests:

h“l‘l'ill't‘ﬁ!l“ thl‘ I'l.'!\"l,l.ll,‘j
ol sercens and ress,
including the utility of
the information hoth
for decisionmaking
cancerning lesting
procedures and in the
broader arenn of risk
managenent,

I aedelition to ity work on
the endoerine sereening
program, the EPA has
committed approximately $10

13

million in intramural and extamural research
projects. Further, the National Science and
lechnology Couneil's Commitiee on
EFnvironment and Nateal Resources, which
advises the White House, is coordinating the
research efforts of 14 agencies conducting 394
projecis in endoerine disruption. A viwl
objective is development of a central research
data base.

The questions ar hand are comples, ver we
ave confident these vesearch activities will yield
a better prasp ol what we know and what we
neee 1o know concerning both the effects of
various synthetic compounds and the best
methods by which o study them. As with any
health or environmental concern, the crop
protection industry will continue 1o ensure
safety in the vse of it produets,

D Jaba I MeCrridy is Viee Presidoni of Clobal
Scientific & Regirlatory Affairs for the Awerican Crop
Piatecting Assuiivtion,
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Pesticide praducts ave constently tesied aund souitored fir
cairmamental bealth wid safety.
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F isheries and Health

Michigan’s Lake "Trout Resource

A lake trout restoration milestone was
reached in Michigan's Great Lakes waters in
1996. After more than 40 vears of restoration
elforts on Lake Superiorn, |mi'.-u|-.|tii}||5 ol
I:'Ii'l|I,ll'i'l“_"-'-'l'{'.!‘.ll'tlllIl]{‘iflp" ]:lI-C-‘.'. ol were
determined to be sufficiently rehahbilitated in
mest EJI. .'\'“l'lli{,"".ll'l wallers |.|'I'.'|| ﬁ.‘ii"lt'!'i{.'!‘i
|'|3:'|l'll'l|{l'|'.‘i l.'EHlIL! l'L.'l'(]“'l'll'lL'“iI l‘]ilnif'll'.“lllli {JI-
stocking, This milestone was veached by the
conbined efforts of Michigan and other stae/
pravinee, federal, and wibal agencies, Sea
lamprey control and stocking hatchery lake
rout were essential parts of recovery elforts.
However, key to Michigan’s suceess were
restrictive regulations which allowed
development ol large spawning populations ol
hatchery lake wout w ilized the
abundance ol in-shore spawning habitat in
Michigan waters, Wild lake trom [progeny of
these hatchery fish increased in abundance
during the 19705 and peaked ar over 80% of
I'Ii.‘-il'il'l':i(".'ll !‘ll'l‘-]:lllll"'{‘_\’ IHI\'.{‘. IRRSTIE :lhlll'lil'.'lt'll'l' IJ‘\-'
1986, Abundance decreased 1w 619 of the
historical level by 1993, hut populations
T'his decrease was

vemained sell-sustaining,
believed due o inereased fishing and sea
binprey predation, cinphasizing the need Tor
comtinued vigilance by management agencies,
Rehabilitation of sell-sustining lake ot

stocks in Michigan waters of Lake Superior,
mainly by stocking and protecting hatchery lake
trout, has cast an optimistic light on similar
rehabilitation efforts in Lake Michigan and
Lake Turon, Although self- Huql'nini:!y luke tron
in these

populations have not yer develope
lakees, there has heen seattered evidence of lake
trout reproduction over the years, most recently
by hatchery hike tout stocked on an oll-shore
reel i Lake Huoron (Sis-Fathom Bank).
Curvent management efforis in Lake Michigan
el Lake Huron arve foensed on stocking large
mnmhers of different staing of hatchery Take
trenit on ofl-shore spawning arveas and
provecting these populations by designating the
oll-share areas as vefoges (Northern Reluge and
Midlalke Refuge in Lake Michigan, Six-1atham
Bank Retuge in Lake Fluron), Minimum size

(.
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limits have been increased for lnke teout aken
i” |\'l1‘l‘hi”‘“|'l’.‘; [.:l]u.' l\'“L‘IIil":IIl .*i[.'-m'l I.i.‘i-llﬂl'_"" ‘lll HAN]
elfart o inevease abundance of adult lnke trout.
Increased size limits are also proposed for the
Lake Fluron sport fishery, Sea [unpn--.- control
elforts by U, 5. Fish and Wildlife Service have
heen diversified with expanded use of barrier
dams and release of stervilized male lampreys
into spawning populations, Control efforts have
i]l‘if? hl'{'" ('\:'l.]'ll“l('d Li} I'f.'i]lll'l‘ (I'll‘.' i]l'grl'
spEwning |:-:1|m|.llm|1 in the St M.urw iver, 51,
Marys River is believed o be the hlﬂrt.ht
I“U[ll". {irf ‘JI bt | I.ltllllll‘)’ ll'l:ll |“{':¢" (810} |.]Iﬂ..' trotil
in Lake Tluron.

Toxaphene In The Great Lalwes

In the late 194908 the Hereules Company
introduced toxaphene in the United Stanes as o
broad-spectrum pesticide, Toxaphene is o
comples mixture of more than 650 chlorinated
chemicals (polyehlorinated camphenes) used
primarily as an insecticide on cotton crops in
the southern United States, Applications in the
Midwest aceounted for less than 1% of the
These uses included

total annual use,
application as an insecticide and herbicide on
sovheans and corn, 1o treat seabies on livestock,
andd as a piseicide to remove rough fish Trom
lakes. In Michigan, more than 20 inland lakes
and a Lake Erie marsh were treated with
toxaphene in the 1950s,

The application ol wxaphene was
encouraged after the UL, Environmental
Protection Ageney (EPA) hanned DIYT in
1972, “Toxaphene was one of the most henvily
used pesticides ool the EPA canceled ihe
registration for most uses ol I,u.v:mlu'nc.: in 1982,
and banned all uses ol toxaphene in 1990, EPA
Banned the importation ol Tood containing
toxaphene residues in 1993, In addition, the use
of oxaphene has heen banned in Canada,
England, Sweden, Finland, Denmark, Franee,
Germany, Switzevland, Hungary, Ttaly, Epyvpt,
lndia, China and Algeria. However, tosaphene
hike pesticides e atill produced and used in
Latin Americn, India, Fastern Furope, the
former Soviet Union and Alviea,



In water, toxaphene is strongly adsorbed w0
suspended particles and sediments and can
hioaccumulate in aquatic organisms o relatively
high levels. However, as the result of
metabolism, toxaphene is not hiomagnified to
the same degree as other chlovinated
compounds such as DIXT and PCBs.
Consumption of contaminated fish represents a
direet route of exposure to humans in the
Great Lakes hasin, The EPA has determined
that taxaphene is a prohable human careinopen.
I addition, some scientists believe that
toxaphene is one of a group of compounds
known as endocrine disruptors.

Somme investigators believe that
polyehlorinated camphenes (the chemicals that
L'n||'||11'i:-'.q_‘- I.Hx:lt!n"u.'l'li..') iy he unintentional h)'-
products of manuficturing processes that use
chlorine, Fxisting analytical methods eannot
distinguish between polyehlorinated camphenes
that ariginated as the pesticide toxaphene and
polyehlorinated compounds that may have
originated from other sources, In addition,
existing analytical methods are subject to
interferences from other chlorinated organic
compounds commonly found in the
civironment, For these reasons, many
inl.rr.-sli.:l‘-.m;l's characterize the results ol their
analyses as “apparvent toxaphene.”

Apparent wsaphene was detected in Great
Lakes fish as early as 1973, Michigan las
analyzed apparent toxaphene in nearly 6,000
fish filler samples since 1983 and concentrations
have been deteeted in 17% of these samples.
Apparent toxaphene is more prevalent in the
Great Lakes and has been detected in 31% of
the fish filler samples, collected by Michigan,
from the Great Lakes or Connecting Channels,
Concentrations ol apparent toxaphene
exceeded the Foad and Drug Administration
action level of 5.0 mp/kg in one lake trout
from Lake Michigan and 21 lake trout or
ciseowet from Lake Superior. These elevated
concentiations of apparent toxaphene, as well
as clevated levels of total PCBs, mercury and
total ehlordane, prompred the Michigan
Department of Community Tealth o issue a
fish consumption advisory against cating
ciscowet larger than 18 inches from Lake
Superior. Alsa, apparent toxaphene
concentiations were analyzed in hish collected
from inland lakes weated with toxaphene during

the 19505 However, apparent toxaphene was
not deteeted in the fillet samples.

Lsisting data for the entive Great Lakes
basin indicate that apparent tosaphene
concentiations in whole lake trout samples have
decreased about 3 fold since 1980-1982 in all of
the Great Lakes, except Lake Superior. In
addition, sediment data indicate that apparent
toxaphene concentrations may have decreased in
Lakes Superior, Michigan and Ontario smce the
19705, Insulficient data were available to draw
conclusions for Lakes Huron and Erie.

a\lmusphn'l'it' :!t‘jmﬁiliml ol apparent
toxaphene ta the Great Lakes is likely the maost
important pathway. Historically, other pathways
such as teibutaries may have been important.
Some investipators believe that it is probable
that local sourees of apparent toxaphene other
than long range atmaospheric transport and
deposition have heen important to the Grem
[.akes basin,

In 1996, the EPA sponsored a workshop
on toxaphene in the Great Lakes, The
recommendations are as follows:

m Measure the concentration ;,"I‘tll“t:l’l'l of
apparent mx:u:hﬂnu across the aiv-water
interface and link with the atmospheric
source profile to establish the seasonal
and annual fluxes 1o and from Lakes
Superior and Michigan.

m Collect additional sediment cores in
[ ikes 5-;u|u_-|'im' anil P\'li:‘hip,ilu L
¢|;‘u-r1uinv Unm‘.t'nl.r:‘llinﬂh‘-. a\l'l‘illllu|'-1'-iilll
rates, and inventories to help establish
past dynamics of apparent toxaphene
andl assist in effors o forecast future
conditions in the Great Lakes.

B Quantify agquatic food web dynamics 1o
establish how the food web influences
spatial anel temparal variations i
concentrations ol apparent toxaphene in
Lot

# Measure the physical-chemical
properties ol apparent tosaphene
homalogs and congeners,

The EPA is considering several proposals
to address these and other tosaphene relaed
issues in the Grear Lakes asin.
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PcB revels 1 The Blood Of An

Avid Great Lakes Amngler

by Jubir L. Hesse

During my 28 years of employment by
Michigan envivanmental and health agencies, |
have withessed dramatic improvements in the
environmental quality of the Grear Lalkes and
s tributary waters, Pavticnlarly gratifying has
been the decline of several contaminants such
as PCBs, DL and other ehlovinated
hydracarbon chemicals in fish tissue. DDT and
PCBs have drapped in some Grear Lakes fish
by as much as 90 pereent since the 19705, But
what about contaminant levels in humans who
cat Gireat Lakes fish?

Being the coordinator of Michigan's fish
consuimption advisory program for the
Michigan Department of Public [ealih {now
named the Department of Commanity ealth)
for move than o decade, T have had o special
interest in learning more ahout human hady
burdens of PCBs and other contaminanis
related 1o Great Lakes fish consumption. | am
alsa an avid angler wha enjoys cating some of
the fish I catch. Because of this interest, 1 have
personally participated in some studies argered
At answering questions about the uptake and

Ave fuvae Great Likos Jish lile thic stoclhead sife fo vl ?

retention of
contamimants from
fish. This veport
brielly presents some
ol those unpublished
study findings, . ﬂ
In 1983, lwas [ &0
one of 16 sate I |
agrency volunteers
mvolved in g study
by the Michigan Department of Public Health
to eviluate human uptake of contaminants from
a single meal of fish from Lake NMichigan. Fach
participant ate o stndardized volume (1.5
potnd per 70 kilogram hody weipght) of either
lake trout or chinook salmon with known
contaminant levels, Coneenteations of PCRs
and other common contaiminants were analyzed
in bload samiples immediately prior 1o the meal
and at intervals over the lollowing 7 days.
Figure | shows PCB concenteations in the
blood of < volunteers who ate like Lronil
containing approsimately 22 parts per million
(ppm) of PCBs (more than 10 times the FDA
Tolerance Level), For this gronp, skin and froy
deposits were purposely not remaoved prior 1o
cooking, The tap line represents my own hlood
levels of PCR prior to and lollowing the meal.
My background level prior o the meal was
approximately 3 parts per billion (ppb). This
level ineressed vapidly w80 pph on v 6 hours
alter the meal. Within 48 hours, it had almosi
returned 1o the pre-meal level, Over the 15
years prior 1o the study, 1 had eaten Grear
Lakes salmon and trout r:‘!l.u|;||'||l.-' (hut not maore
than 1 eyl per week), The battam line in
Figure | represents 3 volunteers who were non
fisheaters, Their averape uptake of PCHs and
vate ol decline in bloed closely parvalleled mine
but their pre-meal backpromnd Tevel was only
approximately 5 ppb. Similae curves, but witl
lower amplitude, were observed for the other
L2 volunteers who ate chinook salmon (skin-an
and skin-off) or trimmed like vour, The
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chinook salimon used for the study contained
approxintely 3 ppim. Skinning and timming
hoth fish species prior 1o cooking redueed the
amount of uptake into the human Dloeod stream.

Other studics by Michipgan researchers had
alveady showed that the longer 4 pevson HE
caten contaminated fish, the higher the PCR
level was in blood and fat tissues, Although the
1983 study suggests that the Waod level Trom a
gingle meal shows only a temporary spike, cach
eal is believed to add a small increment 10 X
person’s total body hurden of PCBs, Some of
the contaminants ave being excreted
continnonsly via urine and feces, [ meals are
adequately spaced and il contumination levels
are decreasing, excretion vy exceed the rate ol
uptake and stovage.

Pl 1983 sudy was the first e I had
my Blood tested for OBy, A that time, my
ackground level of 38 parts per billion was
about cight times higher than that of the
general non-lish eating population in Michigan.
Figure 2 shows what has happened to my PCH
blood levels sinee 1983, The comhination ol
declining contaminani concentrations in fish

andd my adherence o consumption acdhvisories

FISHEATERS EXPOSURE
LEVEL AFTER A MEAL
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cesulted in a 50 percent decline by
fevel had decreased to 12 pavts per
1993 and & parts per billion in 1995, My
jovel in now essentially the same as the
hackground Jevel in Michigan residents who ddor
ot eat sport caught fish, OF preat imporance
i the (aer that this decline was achieved while |
continued to enjoy ceasonably frequent meals ol
sport fish from the Great Lakes and inland
walers,

These data support other evidence that
contaminant levels ave declining in the
environment and that Tollowing Lish
consumption advisories ean e an elfective way
ol reducing one’s exposure 1o contaminants, |
always skin and tram omy fish s recommented
by each of the Coreat Lakes jurisdictions” in
their fish consumption acdvisory documents.
Surveys show that the majority of Great Lakes
anplers now follow the vecommended frimiming
and cooking advice, Coypled with information
in the advisories on which fish have the highest
comtaminant levels, anglers can ninimize their
visks and continue 1o enjoy the health benelits
ol vegular fish consumplion,

Jabr 1. Hrsse wuiks i the Bavivanmental Fpaleantalugy
Division of the Michigan Deprtuivit of € STy
Health wind consilistites Michigaar’s Fish Copstmplinit
Advisary Program
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S ocietal Benefits Grow On Trees In
The Lake States: A Continuing

Reg‘iaﬂﬂl Resource Renaissance

by D Hemry Wihster

The forests of the 1Lake states (Michipan,
Minnesota, and Wisconsin) o century or more
Ao provided both raw material and linaneial
capital for development of 4 major part of
mideantinental United States, William Cronon,
author of Natwre s Metropolis: Chicagu and the
Coveat West, deseribes how Chicago i 2 large
hinterland from the Appalachians to the
Rockies interacted with egels other, Three
vesource-based commadities (timiber, prain, and
heat) were the developmental underpinning,
and they linked topether at e junction of the
Great Lakes and the western ani eastern
railroads.

Original harvest of Lake Sates forests, as
Cronon demonstrates, made sense in the
context of a developing country that the U,
then wias. “Tivo less fortunare - neither
permanent, nor futal — events followed, One
was punishing wildfives, In addition o lowss of
humon life (as in Peshtigo in 1871, Hinskley in
1894, Cloquer in 1918, aiul several others in
Michigan), these fires considerably reduced
organie matter in soils of cotsiderable parts of
the Lake States, The seccond was the attenmpt,
with gremt human elfort, 1o farm areps that
were not lertile enough to provide an adequare
aned decent living,

Recovery hegan some seventy-live yoary
g0, Both passage of time, and deliberare
ellorts, have played mitually reinforeing [arts,
Deliberate efforts include: propressively betier
wildland fire control beginning in the 19205
nstitutional changes Lindowiership,
coneentiated i the 19305, whicl have given
the Lake States the liegest amount of state and
connty owned and managed forests in the
contiguous forty-eiphy states; and a series ol
concenteated elfors in improved forest vesouree
mamagement that rnge lrom t)ie 19305 0 the
present,

Rebound of the 1.gke
continuing an i strongly

Stutes foresis js
rellected in recent

Tl
e 18

statewide resource
nventories i all
three states, Foresy
aren inereased
somewhat from the
19705 1o 19905 with
reversion of
additional margingl
agricultural land 1o
lorest, accompunicd
by mereases in
wildlife species. Between 1980 and 1993 the
volume af trees growing on forest land in
Michigan inervased by essentially the emie
volume growing there in 1950

Lake States forests are in generally poad
and improving health, Careful monitoring
shows that threats of disease and decline ape
highly place-specific and o general, Oceasional
dvought is the stressor most likely to affect
lorest cover over any widespread area,

Forest products industries i the Lake
states have also expanded significantly. During
the 19805, major firms invested 5.5 hillion in
new and expanded plants in hotl, pulp and
paper and building products sectors, A
significant number of expansions continue with
the three staes sharing ahou equilly over the
mast recent lifteen vears, These eXpansions are
aresult of major cconomie forees and resouree
trends, and the combined effores of business
development and fopess resowree units in the
three states, witly encouragement from the
Fespective grovernors,

Resouree-based activities in twourism g
forest products are y major support for the
fabric of society in the |gke sttes, The twa
sectors together provide 280 thousand jobs
iveetly paying wages of 7.4 billion, with sales
and expenditures of $26 billion, The Tores
products seetor iy substantinlly (e larger of the
two, as well ag the mope vapidly expanding,
Careful examination of 5 numler ol specific
ey of the Lake Sttes shows that




communities with substintial activity in borh
tourism and lorest ]'II'IIIIIIL'I.-"P are better in
employment and community terms than are
communities more eoncentrated in one or the
other

Recavery and growth based on forest
resources in the Lake States will beneliv the
nation as well as the region itsell, A fivst
consideration is some evident shift in the
FesOuree guugmphy of North America that is in
progress. Hall of the Tumber consuimed in the
11.S, eomes from the Pacific Northwest and
British Columbia, bur substantial reductions in
production are occurring in these regions,
Southern larests are essentially produeing at
capacity, ‘The one place in Novth America that
there is resouree capacity for a sipnificant
inerease in output is the drainage basin of the
Girest Lakes and St Lawrence River in hoth
the United States and Canadn, "The Lake States
are the major
U8, forested
portion ol this
barge drninage
basin.

A second
vonsideration is
the extremely
high U5,
constmption of
FesOUICE
commodities in
comparison
with parts ol
the world at an
cquivalent
stage ol societal
development, For
cxmnple, ULS, per capita
consumption of paper and paperhoard s 48
peveent higher than that of Canadi, and 93
pereent higher than that of western Furope,
Ovther resouree- based conimodities, Tor t.'.'-:;unph.'
pasoling, show a similae pattern, No doubt we
could hve satisfactorily with less consmmption;
Canadians and western Furopeans da, But
saying thar, s ;u.‘lu:\”}‘ somehow reducing
LIS, consumption, are two quite dillevent
ihings. Materials 1o meet continuing ili}f;h levels
of LS, consumption do have 1o come from
somewhere.

S

J

Faigherapeir i Wallaska Cunaty a0 1599,

Iy,

It is important that o veasonable
proportion come fram domestie sources, This is
so for reasons ol trade balanee, socicial
||l‘(‘,’|:\'1‘u:!|'il.\', and environmental effects otherwise
exported to other parts of the world via our
imports of resouree commaodities. With
imported lumber now comprising about double
itg historie share ol wtal ULS. consunption,
there is evident need of improvement from this
national perspective,

This major vebound is very different from
some publicly expressed views that many
matureal resource matters are ina very Imd wiy,
The contrast between fier and expressed views is
so grent os to call for an effort o explin the
underlying rensons. A good point of departure
is Oxford historian, Michael Williams, and his
book, Awericans and Their Forests: A Historical
Cieugraphy, He concludes that over o [ong
history there has consistently been more public

attention o
faetors
diminishing
forests than 1o
faetors
upenting
II:'H.‘!III. even
when the latter
ave distinetly
SLrOnger
There may he
a very simple
but impaoreant
one-eyed
public view,
Tree prowth,
and re-
establishiment ol
[orests on areas onee
farmed is very gradual but persistent. Removal
of forest at any given place, in contrast, is
usually vather abrapr. "This amounts o
gradually rising tide eontrasted with the
abraptness of surgery. Uhings that happen
suddenly attract the eye, But the point to
vemember is the tide is steadily vising in the
Lake Sues,

Di; Hewry Webster is Project Rivector for the Like
States Reciwind Vorest Resowcees Avessapeirt fur The Lake
States Puiestiy Minpee, He was Jovigreily State Povesive
o b Steree of Mihign,
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The Future Of Our Great Lakes Forest

by e Woiwwde

Michigan residents ean be proud that the
Upper Great Lakes forests were the bivthplace
ol the modern conservation movement, At the
beginning of the 20" eentury this remarkable
movement rose like a phoenix from the stomps
and ashes ol the one of most cealogically
destructive evas in history. The conservation
challenges in the 21 century, however, will he
even greater than those Fieed in the lasi
hundred years. The protection, restoration and
perpetuation of native forest ccosystems is the
ditficult but essential next step toward
recliming the majesty of the Great Lakes
lorests, for our well-heing as individuals and for
society as a whole,

The last cighty years have been marked by
the success of effors to bring baek marketable
trees and lumtable species, but even these
triwmphs were only the fivst steps toward
recovery of the region’s native forest
ccosystems, Paradoxically these very successes
have presented some of the biggest hurdles 1o
the restoration of native forest ccosystems,

The emphasis on restoring the region’s
timber and game vesources has produced wildly
out of balinee forest ecosystems throughout the
Upper Great Lakes, Morve than g lew well-
ntentioned effors have tmed out 1o be
ceologieal calamities in hindsight, From red
pine plantations that are vivtoal biologieal
deserts, o the over abundant white miled deer
herd which i swipping native vepetation aeross
ihe |:uulﬁt';l|ur, ihe m'nln?_{l\! af .\flit-l-,i”;m.
Wisconsin and Minnesotn forests continues
to show the elfects of management
practices that hinder restoration of
healthy, balaneed Forests
CeORYSLEIS,

1o achieve an ecologically
sound, sustainable Torest system
for the 219 centny two
indispensable ingredients are
needed: the scientific and
techimieal capability 10 achieve
these goals; and the societal will o
make it happen, Alveady, seientists
are documenting the prablems il

lll'\'{‘ll'lllill“ lL‘t‘||1li:|Ilt".h‘ Loy reslore Ilw \\'nmiﬁ.

A classic example of the adverse effeet of
current inanagement practices is the toubling
decline of neotropical migratory songhirds.
This category of hirds includes many warblers,
twagers and thrushes found throughout 1he
forests of the Great Lakes region. Like many
examples rom the natal world, it s not g
single eause but o colleetion of impacts that are
suspected in the decline ol these bird species,
Neotrapical migrants move north each spring
from their wintering pronnds in South and
Centreal America, I'u”n\\'inH inseet hatches all
the way north, allowing them o feed casily
while migrating. Midges hatching on the Grea
Lakes provide abundant food when the birds
arrive here, and the bivds Tong apo learned how
to best take advantage of the least. As these
tiny inseets hateh in the spring, they are blown
into the dense white cedar groves along the
lakeshore, The bivds Gind a virtaal midge buffe
in the cedars, and arve able 1o easily consume a
large amount of food, building up their encrgy
stores so they are ready to move inland for the
eiitical task of nesting,

But during the last forty years, white cedar
hasi virtually stopped reproducing throughout
the Grear Lakes forests. A major reason i
helieved 10 be the overabundant deer
populations everywhere in the region, Deer
crowd into the dense cedar stnds Tor cover and
food in the winter manths, and as population
nunbers row the cedar s vannps have been

inereasingly hard hit by the hungry deer,
The loss of cedar has an impact on the
deer themselves by veducing the
quality and quantity of winter
yarding areas, But the impaet on
other species, especially
neatropical migratory birds, is
mereasingly linked 1o the decline
ol cedar as well,

This alone would raise
coneerns about the status of these
bivds, but another management

outcome is equally teoubling, As the
hivds move inland 1o nest, they setile



into wonded areas as they have since time
immemarial. Hondreds of years ago, those
lorests were relatively unfragmented, and the
ljfl't|¢ wore "Illl' liy I"L‘l'll'l'l-[ll“'(' ':l“ (‘Ill‘f.‘l'li\'l,'
numbers simply by |1I.1}m,; the adds. Nests
|"."h negr h?ll‘bl [}l",.l"ll"”‘i (-“l‘\l..[l IT}' I'Il“\'-
downs or five were vulnerable 1o predation by
edge species such as raccoons, while birds
nesting: Fiether into the intevior of the forests
would be velatively safe from these threats.
Maodern Torestry and wildlife management
practices, as well as development and farming
impacts, have changed the forest matrix
dramatically. Instead of large blocks of
uninterrapted forest with few, natural apenings,
the torests and wildlife management has favored
move and larger intensive management activities
that create much more Torest q'dpt' and much
mare vulnerability o predators, While o lot of
Torested aveas stll remain and nr.!f:lrul'.lil.'ﬂl
migrants continue 1o nest in them, the nuomber
ol unsuceesshul nests rises deamatically as the
hirds become increasingly yalnerable o
predators,

Some changes proposed by scientists to
adddvess these problems ave vemurkably simple,
while others will be understandable only 10
experts and will wke time w refine and apply.
Far examiple, seientists ave ealling Tor forest and
wildlife management wehnigues 1o be
il“l]lt'l“L'lll,l.‘.{l tl.’lll]il.l\‘ "I'li’ﬂ. II‘.']“"{' \’('.I'lv
lavgre blocks of contiguous
lorest tied tapether by
corvidors, Dy
concentrating
managenent actvities in
other parts ol the
indseape, hoth
production of Torest
products and protection of
critical ccosystems may
“'L'il I.'II'..' i'l['l‘i{.'\'t!tl.

The higges
impediment is really not
|I“! I“l'l{ ”I'- I'CI"IH“'-IIH\\'| hl”
instead the lack of will 1o
'u.'['?“““il. fooa restorion |)|'|“'I.'.Eﬂ'i.
On the other hand, there is fear
il reticenee among many with
personal stkes in the status quo.
Narrow and short rernm interests,

tied primarily 1o todays outputs (rom the

forest, wre at odds with the need w create
sustmnable forest ecosystems with the long
term, diverse values they provide,

There s also i lgum‘mw:" OF 1 sOMme cases
deliberate misrepresentation, abow the issues
stake. Today, Tor example, we have more wod
growing in Michigan than we ave harvesting, o
lnet often eited to argue that current
magement practices ave soind. But this is
only one ol the measurements that must be
taken o determine the sttos of our forests.

The suceesses of the original conservation
movement took years, and in some cases
decades 1o come o fruition, The
shortsightedness ol wdavy leaders in Lailing 1o
set the long werm course Tor our Torests may in
the end be the greatest threat to the suecess of
restoration efforts. For the Tisst time anywhere,
the people of the Upper Great Lakes region
can consciously choose the direction we would
like to wke in managing the futre of our
lovests.

e Woisowde is Peogram Divectns for Sterva Club's
Michigaie Forvst Bindiversity Pragyam,

Cirear Lakes Jinvests proviede diveese babitur i o widde vaige of wildlife.
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Grem Migrations And The Great Lakes

by D Daviel Ewert and Dy Michael Hameas

Around the globe, the seasonal movements
of animals are both spectacolar to witness and
mysterious even (o science, Perhaps the most
noticed, diverse and spectacular of these
seasonal patterns are those ol migrating
.‘t“"ghil‘ll:‘i, }"l'l".'“'l (I W |J:il'k)"i'|rlt'ﬁ-l W oin
witness the spring and fall Hights of the
songhivds who live and breed here in the Great
Lakes basin during the food-viech spring and
summer months, but retreat southward during
winter when food is much less available, Most
Michigan bird species are migratory, and fully
half of our songhird species migrate o the
tropics each winter, "The species that breed here
i Michigan, winter in places that vange from
Mexico and the Bahamas through the
Caribbean islands, Central America and even
further south to Argenting.

Tivice each year of i lile, the songbird
]]l'L‘]T"II'L"i l-l'.'lll 'i“l,.‘l'l i i“‘lll'"{.'}ﬁ h. gn{“; On i
rmhnh binge, accumulating fat and increasing
its weight by as much as hall. "This Fae will be
burned during long, noctornal migratory
flights, Leaving shortly after sunset,
migrants navigate using strs, magnetic
fields, and other cues. Some nights the
sky may be full of migrants whose call
notes — single, subtle chirps —
punctiate the silence, "The hivds stop
the next moming to rest and feed.
Migration continues when they have
replenished their fat reserves and with
favorable winds and weather, Finally,
th' IIIi!,“Ihﬂl'”H 'l'l‘!:ll."h |'hl.' ll'"l'.lil',f.‘i !‘ﬂl' ‘IH.‘
winter. As in the summers up north,
many migrants return o the same site
each year, while others wander more
widely.

The Great Lakes present
formidable barriers o miprating
andbivds, Migrating birds will “pile
up™” on a shoreline, leeding, resting and
waiting for weather and wind
conditions Fwvorble for further flight
Incredible mumbers ol bivds (and
hirdwatchers) ean be seen on Great

Lakes shorelines duving migration, as along the
Gull of Mesieo or Atlintie Ocean. Point Pelee
and Long Point, Ontarvio; Whitelish Point,
Michigan; Hawk Ridge, Minnesor; and Orawa
National Wildlife Refuge in Ohio are only o
lew spots wheve birders and migrants meet in
large numbers at barviers” edges.

A lew years ago, The Nature Conservancy
bmched o vesearch project aimed at
understanding the ways that migrating
songbivds depend on our shorelines each spring
anel Fall. Do Michael THamas of Central
Michigan University and the Conservaney’s
David Ewert collaborated on a research design
focused on neotropical migratory songhivds
passing through the eastern end ol the Upper
Peninsula, along the northern shore of Lake
Huron. The Conservaney has a long-term Land
conservation project undersway along this shore,
ane manages five nare preserves here.

We know that some species of migrant
songhirds Teed only on insects; we also know

Di: Mivhael Hamas (fefi) and De; David FEwect ar wark i the field.



on our northern
.‘ihl‘,ll'L‘,‘i hl‘llm't.'
leaves have
I'.:}ll{'.l“.'f.l.
Chaterpillars, o
favorite Tood of
many
migrating
warblers, have
yet Lo appenr;
they need leaves.
Mider The research
underiaken by the
Conservancy and Central Michigan University
'H]:‘ﬂ:[l i h}"!ﬂ“l“."ﬁi!‘i |h:“ ihl‘. IIli.!,!l"ﬂ',il'l“ H{Illgl)il'l]ﬁ
“"l']'lll(l (;Hil’.'l{lj’ v I'-I'l}ll'l tl'.IL' Hl'l”l'ﬂlil]t.' —
where leal development is retarded by conl
winds off the ke into the (orests, where
leaves are better develaped.

The findings of the two-year study
surprised the researchers: the bivds tended o
stay on the shove, Emerging from the Great
Lakes (and nearby interdunal swales), at least
along the northern shore of Lake Huvon, are
hordes of small non-biting (lies, midges. The
\'|'i'||.l.'l"|“"'|'ll'.'. Il'li.l'.lj_-ft,'.ﬁ ('(!llgl'{fgi”l\_‘. il'l l'l-'t‘!.‘ﬂ.:
numbers on trees and shrubs within a half-mile
of the shoveline, T'he midges and the shoreline
IIL"“.'IF are 'I'iﬁi‘l 1o |.|'|I.' “';]rllll.'l',‘i s 1|].{,'l|." ||]'ﬂ|{l’.:
|.|"“.'i|l “'ﬂ}' I'Il)l'l.lh\':’ll'll Ly sumer I.'l!'f..'f.'f.lil'l.!_'"

that most springs,
_._} these bivds arrive

grounds,

[t appears to be different in autumn,
southward migration beging i August when
leaves are still outy eaterpillars and other large
insects feed on the leaves where warblers and
other sharp-cyed migeants devour them, The
tiny midges at the water’s edge are largely
ignored,

A conservation lesson is vevealed lor the
northern Lake Huron vegion: “The strewches of
shoreline that we treasure for theiv views and
inspiration are important biological assets as
well, As stopover sites for migratory lanelbiveds,
they provide eritieally important shelter and, in
spring, essential food supplies, The birds' food
supply is also an important tood souree, in
irval stages underwater, to vellow perch.

The Natwre Conservancy has sinee
linnehed Turther research into these near-shore

ceological systems. Its Great Lakes marsh
research projeet brings together weams from
Michigan Ste University, the University of
Miehigan, Central Michigan University, the
Michigan Natral Features Inventory and the
National Biological Service to develop a clear
picture of how these nearshore systems work,
o understand what it might ke 1o keep
midges abundant and perch and migrating birds
well Ted “The tiny midge is an unsuspected,
important ecologieal connection hetween land
andd watey, between migrating and vesident
animals, and thus helps sharpen our
conservation focus,

D David Hivert Js Chapter Divecior of Scicice aind
Stewardship for the Muchipaw Chapter of The Natwe
Canserivwey. D Miclael Plhsas b wivh Ceateal
Michigmn University,



Pﬁﬁlﬁng Agriculture In

by Dz fon Barthalic

The vast expanse ol the Grear Lakes basin
I'N'Jl[l.‘i II(JIIIII'“llll I'Ii“lll":,l! FPESOLITCES '.ll'l(l III'(‘H]'I
water o support agricolioeal produetion and
IN“I'I‘.'I!I (ll!\'L‘]lll“l“.‘l“. ‘I’l'l‘ ianar !'I:l-“ll':ll respnees
anre ﬁ"ill‘ II"C! l{l!ll'l‘.lll{l!‘i Ol resourees,
particularly water with its multiple uses and
needs are inereasing, As agriculture thrives
(generating nearly $40 billion in economie
activity in Michigan) and adjusis wo extensive
changes, the associated stresses extend o the
wrban-rural fringe, international competition
andl ecological integrate, The elfects of
concentrated animal Teedlots, as well as nutient
and pesticide management, need o he stdied
ill“!'l!_{ 'p\‘j.ll] llrllilll Rill';]“‘] i'l.llll |‘|Ull|}f‘ﬁi”| sonree
lli.‘f(‘!lill'lft‘..‘i.

Favin Operations

The Great Lakes Protection Fund
supported through the Great Lakes
Commission recently completed the Great
Lakes Basin Agricultural Profile,
“Characteristics and Trends in Produetion,
Land-Use, and Environmental Iimpacts.” “The
results of that study indicate that the numbers
ol animals and acres harvested have not
L'll:'l]!gi.‘il .‘ii!_:lli.ﬁl.‘llllll}' oyver [l]L‘ l:-l.‘il l'll‘. ‘1.“.[!.!.
Hewvever, the basin has undergone a downward
IILI:II(I ill ll“.' .'i'L'lHll'l!liIl'lI nf i!'l‘l‘.?h’:l'ﬂ"l?” crap :llld
livestock fariming, Also, the size of Tarm
operations has increased, particularly the
concentration of animal production in confined
arens.

The Great Lakes Basin

Farm managers 2,
profit by expanding
their operations,
olten hy increasing T e
ll'llf IIIII'I'II'IIH‘ l',!r
antinals heing raised
in g conlined area,
ll‘l'li!-i il'l(‘i'(.‘ll.‘i{'.‘i ||‘II..'
problems associated
with effectively
utilizing the
nutrients in the
animal wastes, In
recent years animal
manvre has created ten times more nutrient
waste than all of the human population in the
basin. More attention must be devored 1o the
storage, utilization, distibution, and handling
of animal manure, The nutrients can be utilized
maore effectively as a resouree in agrieultural
Crap I‘ll'f!(ll!['li(}“,

Loss of Favm Land

The loss of farm laind was highlighted in
Michigans Trend Futnre Michigan Society of
Planning Officials Report, “Patterns on the
Land: Our Choices - Our Futnre,” Between
1982 and 1992 the loss was 854,000 acres, This
7.8% decrease raises important concerns.
Currently, this land conversion is driven by
citizens' desive 1o own homes with larger lots
as well as by a maodest population expansion,
[.IHH.I l.l.‘i('.ll ]‘HI' ;'Ij,"'l'il'lllllll'l.' IIIQI'\,‘ ]];]'\'L! ll.'.Hh'
negative impacts overall than urban uses,
Frequently more toxic substances are contained
in urhyan runofl, Also, urbanization increases the
intensity of runoll” beeavse impervious surfaces
such as rools, roads, and parking lots channel
maore witer quickly into steeaims and rivers,

Externalities of Agricultural Use of
Pesticides
The agriculture community is aggressively
steiving: to achieve safe and effective pesticide
use and management, New pesticides are being
introduced that are more targeted and require



less active ingredients per acre, In addition,
farm operators are inereasingly utilizing
Integrated Pest Manapement Practices, the
Ixtension Service, and specialized crop
consultants 1o reduce the vse ol pesticides,
[However, concerns continne I'L!Hﬂl'(lill]_{ the
pl}'l‘._'l“i‘ll (l‘lrl.[-"[‘t' f)‘l CYUCL l.'\".'l‘i'l'l‘!(.'l)' |H\\'
l!ll‘ll'l'l“l {',Il I]ll\l_“b ﬂl |'I("|.“I."I(]l.“| 11§} III"I]"I|'I"‘|- n'll'ld.
the ecosystem.

The 1996 USDA Farin Bill

This bill has generated major changes in
American agriculteal support prograims, The
Environmental Quality Incentives Program
(FOIPY authorized 51,3 billion over @ seven
year period which will not only improve
conservation practices, but also inerease net
farm income. In addition, society benefits as
long-term productivity maintaing the resource
Iase while, non-point source pollution is
reduced, and wildlife habitats are enhanced,
01 will un'||,:h:|!:im‘. areas designated as
matural resourees at risk, A state technieal
commitiee of more than 30 idividuals from
state and federal agencies, private industries,
Firm ovganizations, frmers, and citizens’
proups are helping o implement EQIP Also,
the Michigan Farm Burean has established o
Fnviconmental Quality Deparoment, rellecting
nat only their concern bur also support from
farmers who recognize the diveet environmental
connection with most larm operations,

Eifflnent Alloweanee Tiading:
A New Tool in Watershed
Munageneinl

Fram a warershed perspective,
citizens ave mainly concerned with
the negative impacts of pollution on
their drinking water supplies and the
environment. With regard 1o the
I“!Hil“l”f nOnree l)i“ll!( nis Cli
H(‘(lill“?l’]l' ill“l I]l]l!'il'.ll[ {li:li\'{!l':l' Ly
water courses, lunds potentially
may be teaded ar reallocated o
optimize the reduction of nepative
inpacts within the watershed, For
example, the US. Army Corps of
Engineers spends millions ol dollars

[
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each year o remove sediments from our rivers
anmd stremns. Studies ndicare that i some of
those dollars were realloeated o hest
nunEgEeinent pl‘:n:iirc.*i, sedimient iri]ﬂ.ll cotild be
reduced from lurther upstream where the
apricultural/urban sediment loading begins,
Studies of this concepr ave underway in
Michigan, and pilot elforts have been initiated
in the Mawmee River and the River Raisin
watersheds,

Decision Support From "The
Informaiion Age

With access to digital dara, world markers,
vre., over the World Wide Web, the
information age makes w0 inereasingly possible
to utilive diverse vet combined economic and
environmental information in decision making
with the potential of integrated online
informanion syscems. Farmers can make wise
veonomic decisions as they weigh options w
minimize visk 1o the environment. At the same
time, planners on a regional watershed seale

ean develop more efleetive compromises for all
citizens, assuring sustainability of owr finite Tand
and water resources, while preserving the
illl't-‘.gl'ity ol the Grear Lakes systen.

Dic o Bavtbolic is Divecior of The Distitiee of Water
Rescareh, Michigan State Univesiiy.

A sivssiveabile agricdinral eoonomy Js vital jo e fiitne
of the Civent Lakes vewini,
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]}gbtmin g the Faucet: Beginning The Fra of
Ballast Management ‘lechnology

by D James 1 Carlian

Sometime i the 18905, o vessel Trom
China arvived in western Furope, relensed its
ballast water (which lad only heen in common
meernational use for about two decades) and
unknowingly entered history by inocalating the
Atlntie Ocean with a Pacilic Ocean dintom —
ane ol the Tivst (iF not the first) documented
ballast water- mediated invasion.

One himdred years and untold invasions
Liter, the world has now started down the
winding road ol considering how 1o madily the
biological contents of ballast warer and ballast
sedliments. Sinee two speeies ol European
mussel-looking clams of the genus Dicissena,
zebra mussels, were Hrst found by resenrchers
m 1987 in the Grem Lakes, more than 50
suggestions have been put forward relative 1o
“what 1o do about hallast water,” Many of these
suggrestions have been pre I'.avc-d by the three-
word |111.wr.' “Why not just..,’ l|11|1|3'|nlr that 2
plethora of reticulate complexi nning
a dizaying varicty of vessels and ballast systems,
which 1o g biologist would comprise many
different orders, families, genera, and species —
can be simplified 1o a one-or two-step Gaind
perlaps universal) procedure,

Among these 50 ideas, 0 hall~dozen have
oated o the top of several independent
studies, These hall~dozen survivors include both
ballast handling practices: open-sea exchange,
which means deballasting and veballasting

(‘WHQLS(

ballast water on the
high seas, or
“lEl'.'lll'}ln'.]“i.].l:f'.lnl'.,'ﬂt I,Ir
exuctly when and
where ballast water
i% |H:l<|cci; :||‘u'| h:|||-.|3|
treatiment practices:
heating the water,
ﬁltk:l'illi; ihe wiler,
and pussing the
water through
ultraviolet light,
While investigators in Australia pursue
thermal allast treatment experiments, North
American vescarchers have now launched g
detailed experimental test o filter ballast water,
The endeavor, known as the “Ballast
Technology Demonstration Project” (BT1P)
anel based in the Great Lakes and adjacent
waters, is led by biologist Allegra Cangelosi of
the Novtheast-Midwest Institute (Washington,
12.C.) and shipping engineer Richard Tarkins
ol the Lake Carviers’ Assoeiation (Cleveland,
Ohio). BTDP is funded in large part by a $1
million grant from the Great Lakes Protection
Fund, with additional contributions from
number of federal and state agencies, The
BIDP includes research teams from industry
and academin. A steering commitiee composed
ol scientists and government and indusiry
officials helps o oversee the project’s progress,
Ships have used a form ol filiation
as a primary means ol ballast water
treatment for most of the 200h
century. However, this weehnology
has been reswicted w the use of
COArse Sereens — prates, suainers,
and cover plates — pliced over the
>y sea chest inmkes that lead 1o the
These sereens, when
intact, are effective in preventing
the intake of “lavger particles” (such

[ ] i' i -
i g
Dhe ship Alponorth bas been sefected for yesearcl o
billust water dechuolugy.

as waod debris, aquatie plants,
plastic, and Tavger lish) into lloodable
cargo halds and ballast tanks, Such



sereens, however, appear to play no role in
reducing the intake of very small organisins
such as zooplankton @nimal plankton, including
the temporarily planktonie larvae ol benthic
organisms, such as zebra mussels),
|1|1'5r1'n|:[:1|1klnn (such as diatoms and 1oxic
dinotlagellates), bacterioplankton (bacreria and
Illlltf-!{l'{'.f.‘.“ '.'Il!:"..ll.!} oar \fh‘ul!]:'tllkl'nil [\'!'I‘uriL'!i]. ‘[II‘L'
desive to control the intake of these smaller
organisims sets the stage for experimental fine
liltration eehinolagy.

The vessel seleeted Tor resting in the
BIDP is the Algonorth, a 730 foot long dry
I.'l'l.l”{ &".Il‘]'i{'l‘ ““'I““] II}" J\.I!:HIIIH (‘:EI“I‘“I J\“l “H”l’
in Saule Saint Marie, Ontavio, and operated by
Seaway Bulk Carriers of Winnipeg, The
f\l[,!;”l'l”l'(ll l)"?il'..':'l":ﬁ" l'.:ll'l'il.'.!‘i il'“" ol h“.” I“III
grain out of the Great Lakes, Given these
voyage patterns, the Algonorth has oceasion 1o
use hoth sali water ballast, when in the Gull ol
St. Lawrence, and fresh water ballast, when in
the Great Lakes, "Testing in both fresh and salt
water ﬂl“"]l'{‘l]l“l'!l'”_.‘,\. I!| A II'I'I’,H!I" HIALY {.I‘.')II'II][!II'I{!I“
of the research.

The experimental design is rigorous and
consists af replicate samples of ballast water
.ll!l'.l' “‘I“fll'. .\PI“H]“ l.”.(:. .‘iL(IIHI'L'.IHh HiSH | III]II.‘II“:I‘
of possible lmim-«; along the ]mlcmi'l] LEANSpOr
pathway of a given orgamism. Thus, water can
be sampled outside the vessel before ballasting,
mside the vessel after ballasting, after having
passed through the ships own normal hallast
punips, and alter the water has been pumped
again (using the project’s specially installed
pumips) into control (pre-flter) and
experimental (post-lilter) tanks. Physical,
chemieal and |unlnpc'.1| ‘\-.]I'II]‘.llt"\’. will he taken,
including measuring the waters salinity,

H,'I]Il.'l(,' .ltLHl' {'.I\}?r(']‘.l Pl I‘ -ll'll'l ﬂ'l“'l' |1‘|'|I'i'lll'|.l..'“5|";‘i|
particle loads, and the water’s hiological
conlent.

Installation of experimental equipment
began in November ol 1996, Work continued
through the winter 1996-1997 vessel Lay-up,
and field westing commenced in April 1997,

How does this experiment (it into
international interests in ballast water
management? The management of ballast water
1o reduce the intraduction ol alien species has
risen to the wp ol the i]gr,'.mln ol the United
Nations [nternational Maritine Organization

U

T

Oue of the filtves fnstafled ahoid the
cgasearitlr,

(IMO) in London as one of the most serious
cnvironmental challenges Tacing the global

.lihippin;; i|u.||1:1‘l,'|')r in the 2 st century. T this

end, the IMO has formed a dedieated ballast
water working group, composed of participanis
lrom many countries,

Thus, any large-scale and rigorous project
aimed at demonstrating potential control
technologies that would reduee the vole of
ballast water in exotic species invasions will
attract profound attention from around the
warld, That this work could eontribute
sipnificantly 1o the reduction of the release of
potentially invasive species is clear, But, as we
have found, filiaton will likely be one of
several robust tools in the ballast management
tool boy of the Tuture,

With some 48 months left in the 20th
ventury, the mitiation of the BTDP represents
a significant “state change” in the way that
many stakeholders now view the issue of hallast
water, Critical and profound changes in how we
move and manage ballast water around the
world dlearly lie ahead for the next century,

e Juwees L Caltan i Divectar of the Depuectinent of
Mutvetiiee Stndlies ae Willinues Colfege — Mystie S,
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P rotecting the G

Each year as the ice and snow hegins 1o
melt, Michigan vessel-based Grem Lakes
education programs start o bustle with activity
as the captaing, crews, volunteers, teachers, and
thousands of students begin preparations for
another busy season of learning while afloat on
the Great Lakes, During the past 10 years over
75,000 individuals of all ages have experienced
learning on the Great Lakes and aq Joining
waters through a number of Great Lakes
vessel-based education programs offered in
Michigan.

From NMay ta October, the Hoating
classrooms provide a unigue hands-on learning
;li.‘l'i\'il}' that can be customized for any apge.
But, no matter who the target audicnce is, or
the  diversity in type and size of boats, and the
varied lengths of the wips, one thing that
remains constant is the overall goal ol the

experience, which is protecting the Great Lakes

through edueation.

Grand Valley Stare Universitys Water
Resources Institute offers K-12 elasses and
other interested organizitions hands-on
investipative science experiences anboard their
research vessels, the D], Angus and W.G5.
Jackson, Instructors guide participants in the
use of instruments and the colleetion and
analysis of water quality data on lakes and
rivers, [hscussions imegrate the collected dara
with topics such as lisheries, shoreline erosion,
transportation, and pallution prevention.

Thousands of middle and high school
students have sailed into Grear Lakes education
on the Inland Seas, an 80-foor schooner
outlitted with the latest scientific equipment 1o
enable students to 5|m|y the Great Lakes
ecosystem. Inland Seas is o floating chssroom
owned by Inland Seas Fdueation Association
(ISIEA), whiel was established in 1989 1o
provide aquatic science, environmental
awareness and sall taining classes Tor students
of all ages. Classes are conduered aboard the
wll ship to complement taditional classromn
studies in ecology, history, geography, geolopy,
biology, chemistry and meteorology. Students
learn throngh demonstrations, guestioning and
|!'.II1<|.~i-n|1-|r.Ir|':L'i||:1.1iun.

Great Lakes Through Fducation

The Grear Lakes Education Program
(GLEP)Y hag veached more than 10,000
studdents, parents and teachers sinee 1991,
’“ “!EIJ'" ]“”V"ll‘h h-"“[!r'”“ L':\I“"tll.'l",{_.' |||
learning about the Tand, water, life and people
of the Clinton River and Lake St Clair gs an
mtraduction o the Grear Lakes, The goal of
the program is 1o enhance the effectiveness of
classroom and experiential aquatic education for
students i Macomb county, and ultimarely
throughout Michigan and the Great Lakes
|'l?!_ji(l“. I[‘I'II.' I”'HHI':"“ 1'1]”1"'{'.”1\'“1& ll].L'.
Michigan educational model’s emphasis on the
Gireat Lakes ac the fourth grade level,

(:l..'l."-]J l}llrl'l‘h' ‘.‘ill.‘i.‘il'{IH'I""I,]',].‘\'H(I l,‘“l'l'iﬂ"lllﬂ
that are used by participant teachers, prior to
the water experience, designed o engage
students in an explovation of the physical,
hiological and cultaral dimensions of the
Clinton River and Lake St Claie, After the
boat experience, participants select from
variety of activities desipned o veinforee their
learning experience at the school, household,
and community levels.

The

The Lfunid Svas



Lake Michigan Water Diversion Limits

Successfully Mediated
by fobn O Bickevatan

Last October, governors ol the eight Great
Lakes States and the Acting Solicitor General of
the United States signed an agreement 1o
resolve a dispute over the nse of Lake
Michigan’s historic waters ai Chicago.' In
Mareh 1995 the State of Michigan indicated ity
intention to reopen the matter belore the
United States Supreme Courts Inoa letter o the
Court, Michipans Attorney General contended
that the Stite of Hinois, the City of Chicago,
el the Metopolivim Water Reclimation
Distriet ol Chicago had been diverting more
water than the 3,200 cubic Teet per second
illowed by the Courts most recent decree ol
19460,

Under the ULS, Constitution, disputes
between states are litigated before the Supreme
Court, In praciice, when states sue cach other,
the Court appoints a special master who hears
testimony, issues 3 report, and makes
reconmendations 1o the Justices, which the
caurt usually adopts. "The process is lenpthy and
extremely expensive, Moreover, as the four
previous trips to the Supreme Court had shown,
the Courts decrees lave not ereated o lasting
peate,

Inivially, several parties expressed
skepticism that o non-binding, voluntary
mediation process would produce a durable
solution 1o a problem that had previously deficed
resolution.  Neonetheless, they all agreed 1oy,
I Jess than o vear they produced o framework
o permanently settle the dispute, The solution
they devised aftivms Winois vight 6 vse Lake
Michigan water, but within bonnds acceptable
o the ather Great Lakes Sutes. The
Memorandum of Understanding agreed 1o by
the partics includes the following terms:

m linois aflivmes its obligation to comply with
earlier Court decrees limiting the amount of
water it can divert Frome Lake Michigin.
Hlinais Turther agrees 1o restore water hack
tor Lake Michigan that it has wken in exeess
ol what previous Court decrees had allowed,

&
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B The system Tor
mesisiring
diversion will he
moved 1o the
Chicago

lakeelront, b
allowing lar 4 I.J‘I
alimost 0,
instanianeous I

estinates. The

parties agreed to lix for measurenient
purposes the amount ol stormwater ronoll
that leaves the basin and grant Hinois o
eredit for the ainount of water consumed by
nsers of Lake Michigan water,

”lil'lﬂll?i “'i” I'I.TII-IH'L! l|l\‘.' AnoLni I'}I- witller
IH\'('I'H.'[' [ l.IH.' (: 'Ii(.".lj,ﬂ.l .l";l'll'lit'.'ll']-' '.H-“.I :‘;l'lllp
Canal, repair leaks in the Chicago River
Controlling Works, constraer a wall across
the Chicago River Turning Basin o prevent
leakage, and install pumps ac the lakelront
to return water to Lake Michigan; and

The LS. Army Corps ol Engineers (suliject
1o Congressional diveetion and Tunding) will
vrepair the lock system at the mouth of the
Chicago River,

The States also agreed 1o a three year
transition period during which time no
litigation will he commenced. TF Hlinois imakes
demonstvable progress woward fullilling s
obligations and an independent weehnieal panel
aceepts the Tikefront measurement system, the
parties will wrge the Suprame Court w
incarporate the rerms ol their agreement in a
il deeree,

Judar G Bickvrarea was the sivewrar for the Chicagn
[ovrsimie Settfewcat. e ds wssacitod with Bickerman &
clvwicgages, Wasldainn, (6

' o an overview ol the L“'i]llll{'. see ""Whalershed
.\|l:|l1|.'||'h|'.'+'. l.'hit".l!',i'r Water Dhiversion,” on page <413, Sieh
af the Gvews Ladees 1990 Al Reparr, Oice ol the Gireat

Laikivx, l.‘h'|l-.|||1rn'|1l ol Natirp) Besisirees, [U0S,
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Grrowin g Permanent Community Endowment

Funds "lo Help The Fnvironment

by Robert S. Collivr

The fastest growing form of organized
philanthropy in Michigan is the community
foundation. Fvery county is now served by a
community foundation, a collection of
permanent endowment funds that ean benelit a
variety of needs depending on the interests of
donors to those funds, The Tunds are
permanent because only the interest is used for
annual grants, Community foundations have
funds dealing with issues such as edueation, the
arts, and cconomic develapiment.

The Bay Area Community Foundation was
one of the first Michigan community
foundations to establish an Environmental
Education Endowment Fund., We are pleased 1o
report that there has been new acetivity by
Michigan’s community foundations to ereate
permanent endowment funds w deal with the
environment,

The Kalmmazoo Foundation, the state’s
largest community Toundation, has added the
environment as its fifth focus area, With
support from the Upjohn Company, now
Pharmacia & Upjolin, a permanent endowment
fund, the Sustainable Community Watershed
Fund, has been established for activities related
to environmental matters involving water issues,

The Community Foundation of the
Holland/Zeeland Area was formed in 1996 by
the merger of the community foundations
serving these two neighboring communities, Io
Cl!l'&‘.’hl':“l! [h{,! I'IIt!'l‘gLTI" ﬂlt! I'.‘Hl"hinl.‘ll “(:Illl"{l I:}IL
Trustees of the new Foundation decided 1o
create a Greenway and Natural Resources
Fund, The Fand has an inivial goal of o
$500,000 endowment and mitial plans are 1o
use earnings for matching grants, Creation of
the Fund will help ensure that existing open
spaces and green laindmarks are accompanied by
additional parks and woodlinds 1o serve g
growing population in the vears ahead.

The five county Grand “Traverse Regional
Community Foundation has joined with the
Traverse City Area Chamber of Commeree to
promote New Designs for Growth — a land use

'Ifll'“f,'.'l'ﬂ]l‘l i‘lil'l‘.ll.:l'l il
I.il.lllll!.{' 1are l'!l.‘.ﬂl'll&!
into the area while
strengithening the
cconomy and
minimizing harm o
the environment.
The Regional
Conununity
Foundation has
established a
permanent endowment fund that will be able 1o
support continuation of the edueational
warkshops started by New Designg for Growth.
The Great Lakes Protection Fund along
with the Charles Stewart Mottt Foundation
recognize the potential that community
foundations offer Tor supporting environmental
stewardship efforts of the Great Lakes basin,
Through the Couneil of Michigan Foundations
((:I’\'“"). IIH'.'!'“.' [wWia Hl':l]“l['l‘.'lli{‘l'ﬁ H i .‘il.]l'l'!‘,!lll'li"g
lIH‘-’ [lL:\’L'I(I'“"l.'"l. l'li- r.IL'I'III!IIH_'lll [?II‘.’i!'{}]IITIﬂI'IhII
endowment funds at 20 of the 39 shoreline
community foundations in the Grear Lakes
basin — 10 ol which are in Michigan,
Individuals, families, non-profit
organizations, local govermments and businesses
taking action as
CONSUINTTS, I't.?i'y{‘lf.:l'ﬁl
Iu'.in']lfml'hnml
stewnrdls and health
I'.'l'ﬂ]'l:l(]tt‘l".‘i are
learning that their
community
foundation can be
an important tool
to serve current
needs and Tuture
plans,

Robert S, Colfier is
Vice President of the
Cuwsneif of Michigan
Fownedations,

[Watter qaredity, fnnid nse, sl
Iwihitat proservation e the
Juctis af avie comuennity
Toundation partuerships.
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