. Alan Steinman,
Director of the
Raobert B. Annis
Water Hesources
Institude

AWRI stafi

performing fish

studies.
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ROBERT B, ANNIS WATER REZOURCES INSTITUTE

Every year at this time, | get the chance to review what
we've done over the past year and see if we've achieved the
goals that we set for ourselves. I'm always amazed how quickly
that time goes. As with everything you feel passionate abour,
there is never enough time in the day or resources available to
complete all that could and should be done.

Yet, | look over this past year with a sense of satisfaction.
Whereas our first two years at the Lake Michigan Center were
characterized by transition and change, this past year was one
of stability and maturity, Our four new staff scientists have
filled eritical niches here at the Institute. The energy and
expertise they bring to the team has helped create a new level
of synergy and collaboration

ANWERI statt members have always worked well together.,
Mow, with such a diverse group of profesionals, each bringing a
different pemspective and set of skills o the table, we are able o
do much more. With a multidisciplinary approach combining
ecology, microbiology, chemistry, hydrology, geography,
education, and outreach, we are able to look at problems
within the environment in a more comprehensive, far-reaching
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“With nearly
¥oo miles of
Lake
shnrr:“hghmd
countless-lakes,
rhvers and 1
streams withln -
my district,
protecting ouwr waler resoirces
remains one of my bop

priodties. The Annis Waler
Resources Institule serves an
impartant rale in connecting
with local communities and =
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speciespevaluation d.p-.-n:ha:iu.:.
in the AWRI
m&ihm:ﬂwmm s many people
willing to help at AWRL" sys Dana. “It is an
open and friendly environment in which o
complete my studies.™ Dana hopes to pursue a
career in envirnmental science that combines
“fiedd and labosatory work.

Cemnpinissd from fromg

The wealth of data we collect and analyze does nog
just sit on the shelf. Through our programs, we reach out
o the community with in-depth analysis and practical
tools and applications. When you're tlking about
complicated environmental isues that have
ramifications in the political and economic anenas, being
able to provide a broad, comprehensive framework is
absolutely critical to finding workable solutions.

While our mission—"integrate research,
education, and outreach 1 enhance and preserve
freshwater resources"—defines who we are, it also
tssues a1 worthy challenge. With limived available
resources, the job of implementing that mission is not
easy but never has it been more important. Here in
west Michigan and even the world over, our quality
of life ts defined by the quality of our natural
resources, Whatever we can do now o protect and
preserve them will help secure the future.

Institute Highlights for 2004

* AWRI has already benefinted from the new
masters program in biology the University instituted
in 2003, Mew graduate students have contributed in
several different ways to the work AWRI does (see
sidehar).

® The Lake Michigan Center hosted over 115
evients in 2004,

= AR stafil members were asked to provide
expert testimony in environmental matters before
state and federal povernments. Al Steinman restified
before the Subcommirttee on Water Resources and
Environment in the UL.S. Congress. Don Uzanski and
Al Sreinman both restified before the Committee on
Matural Besources in the Michigan State Senate.

o AWRI will receive $125,000 over the next five
years from the R.B. Annis Educational Foundarion
for an endowment to help support the Institute’s K-
12 vutreach program.

® Spaff met in March for a retreat to discuss topics
such as AWRI's role in Muskegon, reputation and
credibility, collaborarion, long-term funding,
academics, expanding technology, and marketing.

& AR received a 2004 Public Health
Parmership Award from the Michigan Association
for Local Public Health for our collaborative efforts
with local health departments.

* AWRI received a $500,000 grant from the
federal povernment for facility upgrades, educational
opportunities, and research programs.



Focusing On:

Collaboration

Simce its inception, the Annis Water Resources Instinute has
placed a high pricrity on collaboranion, acknowledging that the
resources and talenes of many different people working topether will
result in better oatcomes and more options for preserving and
progecting our vital water resources. Principal investigaors,
gradhate students, intems, administrative staff, rechnicians, science
instructors, vessel and maintenmmce perssnnel, rescanch msocinnes,
anid research mssistants all contmbute to the collaborations within
the AWRL

I thits issse of Year m Revew, we will look at the different ways
that we collaborate—both intemally within the Institute and
extemally with other univensities, govemment agencies,
neémgovermiment omganiztions, unders, and community groups.

Muskegon Lake Monitoring: Ongoing Study Builds Data
{internal collaboration example)

Listed as an Arca of Concern (AOC) in the Great Lakes Water
Chmlity Agreement, Muskepon Lake became the focus of an
onguing, Institute-wide monitoring progmam in 2003, The program
is desigmed to collect and analyze data esential o assesing the
overall health of the lake. In its second year, the progmm has
continued to recond the lake'’s ecological conditions, providing
haseline information needed to help identify trends and possible
remicdial cfiorts,

This work is supported, in part, by the Muskegon Lake Research
Endowment Fund, Generous donations from lead contributors D
Wilkiam G. Jack=on, the Muskegon Sportfishing Association, and
concerned citizens and companies throughout the region have
helped budld this fund.

Pirs. Alan Stemman, Bopah Biddands, Carl Ruetz, and Rick
Rediske with technical support from Lo Memeth, Mary Ogdahil,
and Scott Kendall, have collected data on vepetation, nutrients,
bacteria, chemicals, plankton, mvertebmtes, and fich in the lake.
This year, the team wis able to map the Muskegon Lake botrom
and nearshore Lake Michigan using the University of Michigan's
submersible. The remotely operted equipment allows scientisas w
recond the nature of the lake's bottom and is inhabitants via an
underwater camen and other sample collection features.

Top: Muskegon Lake shoreline. Bottom: AWRI
technician measures river metabolism,

Last year, AWRI sampled the fish
community primarily through specialized
frke nets, set up to trap fish, which then
coubd be identified and counted. This
year in addition o thee nets, researchers
used electrofishing to capture fish.
Working ot night in a specially rigzed
bout {courtesy of the University of
Michigan), the ream discharged a small
electrical current into the water to
temporarily stun fish, which then could
be identified and counted before being
rebeased back into the like. This harmless
methioxd |.1l'|..1|1run' pm'n.'i-u,h:.'- i I'llug.,'r ard
betrer picture of the different fish species
within the lnke.

The Information Services Center
(ISC), directed by John Koches, has
r|1.1ﬁ'-|;_\| :|.|| ~.'1r||i1||._' sEakiors .II'||| 4.11-.|I-ni a
Wels sive thar links these statbons o the
resulrs of whiter -..||.|.||.I1', .|||..|]',."|n for esch
O T'I'w "l.'f-"ut' L8] & '|J.'||.| S s
UPOTIANT fesouroe for stakeholders,
decision-makers, and ATVROTE N tha
:"-.1u'-l:|.'|.‘!.lr1 |...|L|.' CONTMIMLEeY il |.".|'|."1I!L\.| ia

viewing the dat penerated.



Hardened shoreline on Muskegon Lake,

Funding received trom the
Environmental Committee of the
Community Foundation for Muskegon
County allowed AWRI staff 10 conduct a
“hardened shoreline” imventory anound
Muskepon Lake—an nesessment of
physical structunes that commercial and
residential landowners have used to
progect their property, inchsding sea walls,
rip rap, and other on-natural marerdals.
The inventory charcterizes and mensunes
the extent of these structunes and
compares them to shoreline left i s
natural state. It will help determine if
these structures limit the natural habitars
that are needed o sustain indigenous
sport fisheries and other imponans
acuathc systemis

Muskegon River Watershed:
Knowledge of Fish Habitats Will
Help Develop Model
(collaborations with other
universities and a federal agency)

Seretching over several countles, the
Muskepon River is home o hundreds of
native fish and R THERT wilbdlife, who
n.i:'i'-;':1.| o a delicate balance for sarvival,
As more and moee of its shoreline
becomes |,|.|:_"|.'|.'|:-|lp.'-.|. that balance could be
upset, creating trmevocable changes in the
.;l!':;rr.h..'ll'r af the river wred f1s fish

& r;t|.|.1|: 1.

AWRI has begun a three-year study with researchers rom
Michigan State University, University of Michigan, Michigan
Deparmment of Matuml Resources, and National Oceanie and
Armosphicric Administration (NOAA) o ascs the tisheries of the
lower Muskepon River in relation to habitat and human activines.
The project is funded by the Great Lakes Fishenies Trust

. Dion Uzarski is looking at the macroinvertebrte community
at four sites in the Miskepon wetland complex while Dx
Seeinman's lab, led by aquatic biologist Mary Ogdahl, is evalumting
algal production at 16 sites in the Muskepon River and its
tributaries. Dam penerated from these studies will provide
importent information on food availability for fish in the system.
The overall poal is o develop a model for fish populations and their
critical habitats, which will help officials better understand and
musreage river and coastal habitats

Mecosta County Goundwater: Baseline Study Provides
More Accurate Picture
(internal collaboration and collaboration with a state agency)

AWRI is in the second and final year of its project
“Environmental Analysis of Well Water in Mecosta Counry: a
Comprehensive and Integrated Approach.™ This project was
funded by the lee Mountain Stewardship Fund of the Fremom
Avrca Commaumity Foundation,

This past summer, AWRI reseanrchers and staff collecred and
analyzed additional groundwater well samples o supplement the 50
samples completed during the progect’s first year. D, Stelnman and
. Rdicke are conducting an environmental analysis on the
samples, including water quality parametess of pH, alkalinity, major
nutrients, cations, and anions, as well as westing for coliform
bacteria. Dr. Biddanda is examining the relationship berween
dizssolved organic catbon in the ground water and ol bacrerial

. Bopl Biddanda
measuring carbon
in waler samples.



abundance. Throughour the project, the 150 has converted the
data into a Geographic Information System (GIS) dambase, along
with other environmental information such as hydrology, soils,
topography, land wse and cover. Dr. Xuefeng (Michael) Chu will
develop a conceptual groundwater model for the Muskegon River
watershed area within Mecosta Counry.

At the progect’s completion, AWR] will conduct o *hands-on™
workshop for stakeholders and parmers to review the compiled
dar. The current and comprehensive information generated by the
study will provide a more accurate picture of the condition of well
water, which will help the Mecost County Local Health
Department protect public groundwater nesources.

Fenske Landfill: Research Results Indicate Better Options
for Leachate
{collaboration with GVSU main campus)

In cooperation with the Michigan Deparmment of
Environmental Chality and DLE Engineering in Lansing,
Michigan, Dr. Neil MacDonald from GYSU's biology deparment
and AWRIs Dir. Rediske have investigated possible oprions for
dealing with landfill leachate, a substance resulting from trapped
water that “percolates” through waste material. Currently, the
keachate is hauled to wastewater restment facilities for disposal—
an expensive process. The MDECQ) is looking for betrer options for
digposing of the leachate—without causing harm o the
Environment.

This past year, the team has conducted tests o determine if
there are any hazandous effects when leachate is applied directly w0
vepetation used 1o cover the landfill. The project investigated the
trrigation of leachate on test plots at the Fenske Landfill and
evaluated the impacts related to potential groundwarer and soil
contamination, the uptake of contaminants by plants, and the
effects on plant growth. Initial test resubes look promising. They did
ot indicate adverse environmenial impact. In fact, applying
leachate can have positive outcomes becawse it can be used as a
reliable water and nutrient source, especially during times of
drought. The veam will continue its study to assess possible long-
term trends.

This project, which uses the combined expertise of researchers
from ANVRI and GVSL, is a great esmmple of how good science
can be rranslated into a real world, practical application, providing
a sensible, low-cost option that may save Michigan tqayers
thowsands of dollare.

Tests for E Coll help make beaches safe.

Beach Monitoring: Rapid E. Coli
Testing Gives Immediate Results
{collaboration with a state agency)

Another pood example of a project
having real world application is one that
AWRI scientists undertook with local
health departments. Because water
recreation plays such an tmportane role
in west Michigan's economy, the quality
of warer in Lake Michigan and inland
lake beachies has become a top priority
for health officials. Lakeside parks with
beaches must comply with health
regulations and compliance standards,
especially when it comes 1o E. colf, a
harmful bacrerium thar may cause
sickniess.

This past summer, AWRI collecred
samples at more than 50 sites in state and
county parks within Muskegon Couny
and analyzed them using a rapid ATP
screening test and the Colilert system
that ideruifies E. coli by fluorescence. The
resting procedune allows scientists o
quickly analyze samples for the presence
of E. coll. With rapid resuls, health
officials can then determine whether or
not to close the beach. Traditional
methods involving standard plate counts
require 24 howrs before results ane
available.

cantinued on next page



Sirce |99HE, ||w J.u b ||..|.- picicke s aninl semimer towr of
Lake Michigun, docking ar ports of call to give onboand tours and
sharing important information about Lake Michigan with area
residenits, In COMyEnC o, w ith the LS. EPA Lake ."liH.']'lli..!.'li'l
Forum, the Making Lake Michéoem Grreat tour has reached 28 pons of
call in Michigan, Minois, Indiams, and Wisconsin.

Because the vessels can be expensive w operate and
maintain, support from individuals and groups are an integral
part of what makes this program a success. A donation from Dy
William Jackson provided resources needed o convert bath
viszels to run on biodiesel fuel, & nontoxic, biodegradalble
energy source that is less harmful o the environment than

regular diesel fuel, Funding from endowmenis and other sources

Water samples being collecied on the Jadkson,

enables AWRI 1o keep this important resource available to all

For its work in this critical public
health issue, ANWRI received a 2004
Public Health Partnership Award from

the Michigan Association for Local
Public Health.

The Angus and Jackson: Vessel
Program Serves As Essential
Resource for Educators, Community
Groups, and Scientists

For vears, the vessels of AWR]—the
[1.). Ango and WG, Jacksm—have
offered educatons, community groups, and
scientists an invaluable ool for leaming
about our resources and conducting viml e e
resenrch. The program, directed by D '
Janet Vail, represents collaboration at its
besr,

Several K12 schoods integrmte the
vessel program into their regular curricula,
giving students a refreshing change from
classroom beaming, Years later, many of
these students still fondly remember the
unigue, hands-on experience, increasing
their awarenes and mterest in jrotecting
water resources. On a college level,

GVSU biak Wy, pealogy, ardd education
prodiessors ke wdvantmee of this resource

Top: Making Lake Michigan Great tour "celebrates™ White Lake. Botiom:
Edicators wiew the botbom of Muskegon Lake via a remotely operabed
submieriible.

and inelude it i thetr clsses.



AWRI
Flichlichts

AWRI plays an important role in assessing the
condition of our naturl environmene, Scientists
and research technicians gather samples and
conduct sophisticated analysis in our rescarch
laboratories. This information provides the
foundation that helps us make decisions about
living responsibly within our environment. For
more information about the Institute's research
projects, contact the individual researchers using
e-mail addresses below or call AWRI ar (616)
313749,

Ecological Research Group Highlights

Dr. Bopaiah Biddanda (biddandb@gvsu.edu):

& Contiroed ||rlI.L'.-I|.'ﬂ1L |..-|l||.||"qlr.|ll.'|1: '.-n.-rl. (il |-t|.lu1L
metabolism in Lake Michigan with sclentists using
MOAA ship time, Besults will be preseneed at the
Internatiomnal Association of Girear Lakes Research
meeeting im 2003,

& Continued exploration of a submenged sinkhole
ecomysiem in Lake Huron and surveyed it wing the
Lrniversity aof Michigan's remotely openited sulbs-
mersible, Preliminary results show evidence of

-I.'IHI.'II.'II I\'!,'I:H I‘Il:"i-l'l- i"i TNICTCHICEANIS RS Af 1|1E 'l.lll"I:II.l'I.'L"'l.'IJ

vent ecosystem, Funded by BOAA

o Continued the Mecostn County groundwater study,

Funded by the Fremont Arca Commumity Foundation.

# Parvicipared in AWRIs long-term souly of
Muskepon Lake. Mapped Muskegon Lake floor and
mefirsbore Like .'I-1Il.|'||p,..|n lisig Ll ol M HtTHI'lrthl:
Funded by the Muskepon Lake Research Endowment
Fund

* Srudied the fate of land carbon in sereams and lokes
off west Michigan. A student project found that sun-

light amd microbes together consume the bulk of ter-

restrialby derived carbon during it joumey 1o the lake.

Furded by WNASA-MSCHC

® Member of GVSL™ College of Liberal Arts and
Sciences Dean Search Committes and CLAS Siaf|
Advisory Council, Supervisor of Water Quality Event
for Science Olympiad, Member of the editorial boand
for thie Jowmal of Plnkton Rescarch

Gail Smythe prepares samples for analysis.

Dr. Michael Chu (chux@gvsu.edu):
L I‘h’."i'l.'lll-['l."‘!] “III'IIJ-I."“"I-'I'LU{‘J |1'!.'-.|r||l-| Roc J|1I.| CTIVEITLNN-

imental mocleling wiltware, which has been wsed by a
number of students, professors, and researchens fnom

rem Countmes

# et up o hydrologic monitoring system in Little Black
Creek 1o collect and process stream flow data, Focused
om hydmlogic and environmenial modeling, neludimg
watershed charscterization, surface numoff simulation,
and metal and sediment transpont modeling,

# Continued the Mecosta groundwarer project for
aquifer analysis and groundwater mapping

Dr. Mark Luttenton (luttentm@gvsu.edu):

® Conducted biological monitoring and sssessment of
the Henry's Fork River, ldaha, Funded by Henrys Foed
Foundation

# Prepaned a preliminary evalustbon of the impact of

sebra mussels on primary production in Croton Pond,

® Seucdied survival of two haschery strins of brown

trowt in the Rogue River {collabomtion with D Alex
Mikirin, GWVSLI

® Conducted o White Lake numrient loading study,

= dember of the Masters degree committee ar the
University of West Indies.

Dr. Rick Rediske (redisker@gvsu.edu):

& Conducred PCR conpeners analysis of fish and
invertebrates samples o help calibrare the develop-
ment of & model simulating the relationship between
dicr mmid growth of Lake Michigan whitefish. This pro-
ject is & parmership with NOAA and US0S

- lnl.'l."-IIH.lll.'l.'I the natune, extent, and environmental

effects of sediment conmmination in the Mona L.||nu'

watershid, Funded by LS. EPA and Most Foundation

contineed on nexi page



Dr. Stefnman
testifying in
Washington,

D.C.

& Contimued monitoring Progrm for E. endl concens
trations at Lake Michigan beaches with the Muskegon
County Health Department and MDEQ. Funded by
Migkegon Co, Health Depr.

® Continued work on nutrient loading in the
Miskegon River watershed (collaborarion with D
Mike Wiley, Univ, of MI), Funded by Grear Lakes
Fishery Teust.

& Serveg] pa chimir for the Muoskepon Lake Public
."".q.ll.'lh'lr',.' Commnctl, formed 1o loak at rﬁl'-:ul:l'h: ways B

I'Iﬂ'l]'l I.I"I'I.I.‘\r IIIL' I..II:C' LR S |'*|.rl.'.l il ':..Il ST

® Member of :".-‘l.ll'!'EL:!I Environmental 'h.hml.lnl:ml;
Advizory Board and MDED Analytical Detection

Limit Evaluation Board.

Dr. Carl Ruetz (ruetzc@gvsu.edu):

* Continued long-term monitoring of fish populations
in Muskegon Lake

& i Collecred darn and wnalysis on the distribugion ol
the |:11||14.| m-.ﬂﬂ.' i coasral halsitars of L.-|L.|: }-lll.'i'u.u'.ln
in collaboratbon with De. Uzamski. Funded by Geear
Lakes Coastal Program, LISFW'S

o Contined snadying fish population dynamics in the

Forida everplades.

# Member of the ResearchfScholarship Commirtee,
Science and Mathematics Cluster, College of Libernl
Arrs and Sciences.

Dr. Alan Steinman (stelnmaa@gvsu.edu):

# Conducted an mtemal rl"h.'r-fh.mh Lnllnﬁ; -11||.|',.' 55!

:".prm,u Lake. Year 2. Funded by ""-Tlrmu_ Lake - lake boxardl

# Directed the Muskegon Lake long-term moniroring
JrPCHETAIAT. Funded by Muskepon Lake Research
Endowment Fund

® Explored the role of intermnal v, external phasphao-

s Ii Lllllrlj,: mi :".1||I1_I I..ill:l.'. FI.I:I'll.‘II.'I.I t'"p' .L'" "EL:I

® Studied algal metabolism in lower Maskegon River.
Fumded by Grear Lakes Fishery Tt

* Apoointed o Michigan Groundwater Advisory
Conctl, LS EPAs Selence .*"L.j'n-':UI:'g.' Paoard 1o review
draft report on the environment, Minnesot Sea
Cirant's Advisory Board, Board of Directors of Land

Conservancy of West Michipan

® Testified before the Subcommittes on Water
Resources and Enviconment in the US. Congress and

|.'|1 [ I1JE.II.'I. ‘.";\ll'llulh."" i :ll HImtESe on ':\-il.| ur:||| R.'I!M'\IIITLE.“.

& Awociate Editor of _r-.qrr'*lr uj- the Morth Amenican
Bentholopical Sociery and The Scienaific Werld Josornal,

Dr. Don Uzarski (uzarskid@gwsu.edu):

* Completed a project on monitoring and evaluating
comstal habitars and werlands fmagmenmuion for poten-
tinl restoration activities. Funded by MDEC)

& Continued testing vartabsilivy and vsefulness of
SUHLEC indicators in wetlands of Lakes Huron .|I||J
Michigan. Funded by LS. EPA.

® |nvestignted the extent and ecological effects of sed-
iment contumination in the Little Black Creek water-
shied with hydmological maodel] for codmivm transport.,

& Assessed o Muskepon Biver wetland for fish habirmi
and food sources. Funded by Grear Lakes Fishery Toust

& Member of Project Management Team of the Geeat
Lakes Coastal Wetlands Consortium.

Peer-Reviewed Publications:

Biddanda, B.A. 2004, l;:-.]'nmqm'h foor sy of carbon flow
thiough bacteria in pelagie foox] webs. In (1 V. Sabls
o, ocd) “Pelagic Boology Methinds.™ A. A. Balkcma
|"|,||"'||1-||.|,—.|1. Tlll.'.ll ]"'.u.:l:"l- :f'w."l-: 19

Coaner, | I, B.A. Biddanda, E Srers and W Makino,
B0, Ohrganic carbon bbogeochemistry of Loke Superiorn
Aqutic Ecosysremn Headih and Monagement T{4): 1-14

Blddands, B.A- 2004, Book peview of "LV Efects n
Apexiic {ngarismns i Eerwomsiema.™ { Edited by E. W
Helbling and H. faparase; Publinhed by The Foyval soscioy
of Chemisery, 20050, Jowmal of Mankton Research 16
155156,

!‘-l.hjl_ﬂrl.ln_ P, Y O Connes, S0 Chemmomk, R-R-
Hrl"ph;. anad j.P ﬁj'“t\";. 2004 Evaluation of 5 chinos ll:

walenon {CUncortmohus nhoseyescha ) hioenerpetics model

Canadian foarmal of Fisheries and Aquatic Scienos 61
6X7-635%




I5C stalf collaborating on a project.

Ruets; C.R.., B. Vondracek, & RM. Newman, 2004, Wenk
eop=clovwn contiol of gravens and periphyton by slimy
'\-|I.|| ins 10 a coldwarer scam. Jowmal of the Narth
Amencan Beniholsgical Socieey 2127 1. 286

Chick, | H., C.R. Raetz, and |.C. Trexler. 2004. Spaial
scale and abundm Parers ol lamee fish commisities i
Irestiwsiter marshies of the Flemuda evenglades. Wietlands
T 1): G52854

Secinman, AL, and M. l:h:..‘hhl M4, An innovative fund
img mechanism for the Muskepon Lake ACC. Jourmnal of
Chreon Lakes Besearch 10:141-343

kmnz, B.. 5.P Gasteyer, T. Hetnez, R, Shader, and AD,
Snedmman, J004, Coneopeual foundations for the sustaks-
hle water resougoes ronimdable, W iter Kesmsces L '|..|_||.-
i2v:10-19

Steinman, Ad), M. Lonenton, amd K.E. Havens. 2004
HIR III1.I|"'I..Ir'| E suirtuce amd sishsinifoce water resources

Stundies from Florida and M i, LS A Water

Resisiroes Lipsdare 127:100-107

Sretnman, A.D., K. Rediske, and K.R. Reddy. 2004, Th
reduction of Intemasl :'||---|'h|-ru- lowsfirg visimg aluim in
speimg Lake, Michigan, Joumal of Environmental Chadin

AR BI040 20480

Usmrsdii, DG, CUAL Siricker, TM. Burton, DUE. King, and

A, Steinman. 2004, The pmprartance ol |'|l.| wrhei s

mend respitation in severn] mid-onler :'q.'i|_i|||,:_||1 LITE LT
Hyvdmodyoloseia 516:47-57

Llzamski, DVG., T.M. Burton and 1AL Gener. 2004

Wallibstion and poromance of an inverebrite index of
bhomic inregriry b Lakes Huron snd Michiean fringgng
wetlerels during & perod of lake level decline. Agquani

Ecomvsiem Healbrly & Manscnena T{2): 169 288

Baron, T.M., DG, Llsarskd sed LA, Cenet. 2004
Invertebrge habitr s in felifsm to febch and |-|_|r||
sonabion in northern Lake Fugon coosta) wetlands
-".-\.||.-!|. Eeomystem Health & b IR, a4 149257

Juike, I3, 1., [ Albert, DG Usnrsld, ard | Beazrier. 2004 {in

;'n--.ﬂ 1 ik T "|1| ||l.'|l'-'| Lovaretal Woerlanlse Dhaeeibaiti i,
Biological Compoments and Threats. “The Senee of Lak
."\-1-..|'|I_.\,'.lil = ML Munawear snd T, Edsailll (Bl Boowislon
World Monograph Series, Aquastic Ecosystem Health and
M IRARCmenE SoOilety

Information Services Center

The Informartion Services Center (15C) collects
and analyzes data from environmenml research
PIOJECTS, | ondenses these data into useful
IMECPITRAE 0, i then offers the information o
those who make decisions about | PH LTS T TSR T
natural resources. For more information abour
the ISC's projects, contact John Koches ar (616)
311-3T792 or ko |"||."~| Hevsu,edu

Information Services Center Highlights

L l.l':'-l |IIIIl.'.| W rL N FAEANSEToisS F'l:.\,lh_'\-_'.-\. 1§ ] |!‘:| H'-"lr'.""-'
:H.'il'l.'r 1|.|IlriI|I.'l"'\.hu.‘l.‘l TI‘II'\ ViEar s I|.I|_|I|||I'I|-I'|r|'||.'|'|| N
inclisle mprovements to one road-siream crossing and
the nstallation of a boandwalk ar o DNR ||I-.|'||_|1:_\_l sife

A totil of seven best management practices (BMPs)
have been implemented including fiowr road/stream
Crossing improvement projects, the resstablishment of
A VeRrnanve buffer, ome stre s b ik sEalsilisitson
project, wnd the boardwalk, Project funded by the

Lt | "|'.|.,:' H-*-n['-l'.rn SO |'r.--r-r TS

* Lompleted a three-year project w updiate, examine,
and forecast land use and cover conditions within
the hl“!l-l'.l."ﬂ\ﬂ'l River Watershed. Products include o
map atlas for the 113 townships in the warershed
COHME TN imboremiat i .|.|'-| S SUrtnoe m'.l.rn“'._
topogriphy, presettlement landscape, and 197898
land use and cover conditions, Another popular

I"'rl'lllll.l s rhe handbok !I'.Il.'.‘l Lical Tiwts Jor .!,|_'\.!|||_-

Boardwalk in the Rogue river walershed.
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Example of a road-stream crossing inventory.

Change, More information about the project with
access to merial photographs and detailed analysis i
available on the project Wieb site ot

wewrwpvsan edhafwri fiscfsustain. Project funded by The
Wege Foundation with assistance from the Fremont
Area Community Foundation,

Ll |..-|I-I|'|Fl||,"-|,‘d work on the Lower Grand River
Watershed Project including the development of new
tools and guidelines aimed ot helping kocal
governmenis and area stakeholders to pedorm detadled
analyss and plan development for smaller
subwatersheds, Project produicts inchude a detadled
W.li{'nhﬁ! .'l.-'|.1n_1|.:|_'nu.'nr Plai for the Sand Creek
W.lwnhﬁ! andd o -.':lmprrh:-mn'q' website located at
wwrw gvsuedufwri/isclowgrand. Project funded by the

MDPEQ Monpoint Source Programs,

Dr. Michael Chu and Brian Hanson measure flow in
Tamarack Creel

* Continued analysis of groundeater squifers in
Mecostn County, a project funded by the lee
Mowmtain Stewandship Fund administered by the
Fremont Acea Commuenity Fommdation. A
-.:.rmprrhcnnil.r { i-ﬁ'ngﬁriu.; Information System wis
developed, including o digital elevation madel,
updated 1998 land use and cover, and the
identthcation of unconfined snd confined
proaendwater well locations to be incloded ina

conceptunl model of groundwater hydmology

* Continued development of a Watenhed Intercrive
Map Viewer, This work was sceomplished o a resule
of several 150 projects incloding the WMuskegon River
Waternhed Megn Model Project and the Lower Grand
River Watershed Project. Ulsers of the system can
access detailed information and g whiscts fof

SHlriwis “.I||.'T'|II|I.'|.L'!- LILIEE TS l]1L‘IT T imternet i'n'rwu'l: il

hlrr:,l',"] 45.61.56.21 1w :-I'n:ll::'.l"l.l;'rlT|1r|lFr.-|.'l|'-.-'|-|:'wr|.]1l:|n.

o Sgarted work on the Muskegon River Warerhed
Tr.l:'n||:||l|:|._l'|n|.|1||'|1h':|.I.|.I||-|1 Cirane. This peo-vear
progect allows the update of the extsaing Muskepon
River Watershed Manogement Plan, provides
et to ares residents and decision-mokers, ad
implements best mamagement practices at high
priocity sites. The BMPs to be implemented inchsde
prondding permanent conservation easefients on
vegetative fileer ssrips established on agricubtural linds
andd imstalling a min garden)mfilrrackon basin as &

demonstration project

BC Collaborative Projects/Partmers:

Clrnnd Walley Metropolitnn Council
CWSLs Geogruphic Information Sysiema (G15)
Muskegon Arca-wide Flan Steering Committee
Muskegon Conservation Diarict
"|1||-.|£|.1;| i Fairm Ligad pand '.“Irl'l ?‘;‘l.ll'l.' Wrirak (gt 1lal
Wuskegon Fiver Waenhead Awembly
askegon River Watershed Asembly’s Data Repositony
Lammamittee
Lake Michigan Federation
| i .-Illl.ﬂ'l'a.llll L Wiewt ,"«‘I.-\. |LI|_".|r|
Hegional Environmental Mlanning Agency
Regional Ceographic Infomuation System
Roguse Biver Watershed Council
'.u||.| i .|'|_1'L l'I"lIfrl]u‘h.I r'.lllr\.rll.
Timnherland K &1
Trosiar Uinkimmired
West Michigan Environmental Action Council {WMEAC)
Wese Michizan G135 Users Group
'ﬁ"l'\! .'-l [ h:|_1|1 ."1h| i |'| 1 HI,'L:'H wuil | ey |.'|| FHEwCn
L oonmaIT s

Whire River Warershed Partmeship




Outreach and Education Initiatives

AWRI ourreach initiatives offer unigue learning
opportunities on the GVSL vessels and in the

o |asseonom 1h.1|: create wwancness of, and
appreciation for, our natural resources. Emphasis
s on programs for pre-college students, teachers,
and the general public. For more information
about programs and leaming opportunirties,
contact Janet Vail ar (616) 331-3048 ar
vailp@gvsu.edu,

Outreach and Education Initiatives Highlights

* [n 2004, the 2] Angus and the WG lacksen
research vessels provided educational OpPOImunanies

o
for over 5,000 people

# The Making Lake Michigan Great Tour 2004,
|III1|||.'-\.|: .""I.' ||Il:' |_'\-: FI""I, I.;-rl_'.\.lr I_.|L|_--. :‘\ il |.l|:|,_|]
Program Odfice, |'\-r|-||;:|'|l: the W5 Jacksom vesse] o

Manistique, Pentwates, Cireen Boy, and White Lake.

# Twenty-four teachen were added 1o the GLOBE
network through treining at the Lake Michigan
Center. Trakning partners were the Michigan
Environmental Council and the Regional Math and
science Center, with funding by the Dart Foundarion
CLOBE is supported by NASA. A GLOBE sclentise
came o OYSLU to present special GLOBE rraining on

surtace temperature.

® Funching from the Michigan Space Consortium

made ir possible for AWRI to serve as on effective
¥

1 II.L'l:H'i' partner andd o comduct « I..I'H.Hrl'\'l'\i“ NCTEW VI bES I

the LMCs BB, Annis Echscational Classroom, Ao

ANVRI instructor Gus Unseld instructing students at the
Lake Michigan Center.

Students inm the BB, Annis Educational Foundation classroam.

I.I."'I."'l.'l '\-l:u-\.ll:'lll'\- .II'|.‘| II‘H'hr [T I|I|'r"\. ST r|_'_||_;'||_'|,| t'-'.'

ebassroom activities amd AWRI saaif visits to schools.

* ANVRU received funding from Mestle Waters 1o
tacilivate Michigan Project WET water festivals. Two
testivals were held reachinge nearly 500 smuderns with

hareds-on wiater educarion acriviries

® [, Janer Vail is completing the air quality
curriculum foe the Clean Mp,hm.m |t ve
Environmental Education Curriculum Prodecr. AWRI
is abso pesisring with the water quality curriculum for

thar project

* A three-day watershed workshop for teachers wis
held ot the Lake Michigan Center in cooperation with
Michigan Technobopical Universicy pmd the Geand
Rapids Area Pre-College Engineering Program
Another workshop for teachers focused on the Lower

Lir IIII\.I I:\'«.I'u Cr "l.'l.'.lh'r-h-.*-.l

& AWERI worked wath Indiana Dunes MNational
Lakeshore and other partners to present the week-long
Crreat Lakes Institute onboard the LS, EPA Lake

Crirelioan vessel

L] I‘I.III-\.III:I.L! for fve vears wis received for the
eernblishment ol the BLB. Annis EJlucati;mn]
Foundation Outreach Program Endowment. The
endowment will be used o support projeces o benefin

E-12 students served by AR

#® [ Wall serves as co-chair of the U.S, EPA Lake
Michigan Fomem and & an appointed member of the
MDED Enwironmental Advisory Coumcil. She is
secretary of the West Michigan Chapter of the Air &
Waste Munagement Associndion and o member of the
Wezr Michigan Clean Air Coalition and the
:"-lllxh'l.'l'i'n Laoiinry Environmentnl -|-|.5|||.|||||:
Liouncil. University service includes being a member

of the GYSL Grant Leadership Advisory Team



2004 AWRI Staff

Direcior:
Alan Stwimman

Statt Adminittrative:

Tistrya Cinamsers, AWE] Ascisnne
Hetdi Feldpasnch. Uffice Coonbanasto
Roxana Taykor, Secretany

Infoamation Services Center:

Johis Koches, Associate Profess

Jesn Corelmsann, Reseach Asstani

Rl Dieraning. Rescarch Ascxiane

Brisn Hanson, Adjunce Reseanch Assisiani
Abigail Matke, Adpnct Rescarch Assistane
Laurie Peth Soberehl, Adjumce Research Awsram
Eric Memeth, Techmical Call-in

Katr Rirger, Adinat Rescasch Assistans
D Seevena, Technical Call-im

Arclew Seille, Technical Call-in

Misckrol Stina, Bescarch Asunesnt

K Thompson, Risesch Assciate

Ciutresch & Education:

Jmnet il Asscaciate Profimsot

Pagla Capizs, Science Imseraceor
Bomnke Cosdes, Science [nstntor
Linbie e Vrium, Scionce Instnecood
Uil Cholubssan, Science |narmscror
James Mauller, Science Instrscton
Raivger Thaep, Sceemce Insmicios

Chus Ulnaekd 111, Scoerce Enstmacics
Uhuck Vincherbasn, Seiroce Insrucios

GWSU Vessels/Fleld Station Opemliom:
Anabony Flore, Je, Fleer Capasin
REomakd B, Capiain

Robers Hurre, Captain
Wil b Frost, Deckhand

Fungen Hillsteacl, Mainsonance
Augie Kotlewshi, Deckhand
Denighas Mass, Mechanical Engimers
Bpsall M iebbrr, hlarives Elecrmcain
Bodbsert Menrsell, Deckhand

Mare Porier, Divckland

Jiim Winks, Capesin ansd Declidhamad

Ecological Research, Environmental Chemistry:
Ruichusn] Redithe, Professr

Yimg Hong, Adjancr Research Assiuant

A Kotbewaki, Lab Technician

Solache] Babde, Technical Call-an

Kate Rieger. Technical Call-in

Pian Scull, Technical Call-in,

Jin (YEeete, Research Associate

il Smyeher, Adjunet Rescasch Assisian

Envisenmentsl Research, Envirommental

Ploypaaahs Ridklincls, Amsitant Prolasor
Addam Pusch, Technecal Call-in

Nucteng [(Michael) Chu Asistant Profosos
St Camnprt, A Hescapch Asidirant
Mick Fioar, Technical Call-in

Swont Konelall, Technical Call-im

Mlaik Liintenaisn, Asso e Prodiessos of Baollog
Losri Mewneth, Hosearch Assistans

Wby Oyslahl, Adjurct Rescach Musistane
Canl Rz E, Assisiang Professos

Pam Schisle, Techieal Call-in

Dy Ui, Assbsrmnn Profesor

Graduate Asshiznis
Fenuwifer Chymbsila

| T

Eereth Fuogoe Haighees
Elsine hely

Aaeon Parker

Mancy Tavioer

Allman Trumble

D Wand Laigsns

Siodent Assivianis:

Eric Ansdnews

Wick Bild

Sla Breen

Mitch Cagacsi

Jemmbun Gisks

Mlsry Horan

Ebtzabaraly Mabbsiicd, Snsbens Clenos]
Jeremy Mewnon

Jemicn Wilkiamn, Studerst Clerical

AWRI Schence Advisory Board:
Sagphuen Pemndr, MOAAGLERL
Carol Johinston, South Dalota Seate L
Uiary Lasnberti, Linbemiry of Moene Diase
Perer Meicr, Universiny of Machigan
Claire Schebks, Univenicy of Floskds

MR research weisel support wis pio

Unized Seates Cronsy Cruand, Search &
Traieing

The following shudents received AVWRI

internshigs during 2004,

I . Amgra-Scieniech Educasonal Fraslatim
Ingerna- Sarab Pasnhaed, Robert Bamir, e
Rasbrimmn

Hyrhent Vinderley Iniem:  Mann Beeen

R.B. Annis Warer Resources Inatiues
Lake Michigan Center

T40 Wenr Shoreline Drive

Miskegon M1 49441

ADDRESS SERVICE REQUESTED




