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Nearshore Waters

Why are we so

Interested in the ¢ Source of drinking water
Nearshore? o Utilities (power, industry)

e Front line pollution
lecelver

o Recreation

o [Habitat

o Property values
o Aesthetics

o |nter-jusdictional
pollutien| transier




Nearshore Waters

Nutrients

Non-native species

Virall Hemorrhagic Septicemia (VHS)
Cladephoera

IHarmiul Algal Blecms

IHUman health

Botulism

Physical processes and Nearshere habitat



Nutrients

Average concentrations of phosphorus and algae
tend to be higher in the nearshore

Nitrate Is much higher in Erie and Ontario
nearshore, perhaps consistent with agricultural and
sewage sources

Offishore Toetal Phesphorus IS greater than 10 ug/L
In 7% of samples, but only in Lake Erne

Nearshoere Total Phospherus is greater tham 10 ug/L
I 8% efi nearshore samples i allithe Great Lakes

\arianpility: tends terhe greater in the nearshore



Phosphorus




Agriculture
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Influence of Land on Phosphorus

® Nearshore
Offshore
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Harmful Algae Blooms (HABS)

Hamilton Harbour 2 weeks ago (Hamilton Spectator)




Harmful Algal Blooms (HABSs)

« Many planktonic, benthic & littoral species
Many locations: nearshore & offshore waters

¢« Socioeconomic Impacts
— Health — toxins, carcinogens, Irritants
— Drinking water — toxins, taste-odour, aesthetics
— Fouling, clogging — intakes, fish nets, shoerelines
— Recreation — beaches, tourst industry
— Tainting|— fish/shellfish/processed foed/irrngation Water
— Mortalities — livestock/wildliie/pet/bird/fish

o Ecologicallimpacts

— Food webs —toxins, inhibiters; divVersity, SpPECIES, food
guality, anoexia, habitat change, InvVasive SPEeCIES, Elc.




Taxonomic group distribution vs. TP

Risk: Increases -
with Phosphorus
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® Cyanobacteria
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Trend in
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Cladophora

* Problem was controlled by 1970s nutrient load
limits

e Zebra and Quagga mussels have increased
light availability se now Cladophora grows to
greater depths

o |ack of prier research prehinbits a solid
conclusion that proklem;is worse

o Clearly though, there Is a problem toda




Cladophora Mitigation

e The only way to mitigation Is thought to be by
further controlling soluble reactive phosphorus:
treated sewage, urban runoff, agricultural runoff

o Fairly large Cladophora populations exist in the
absence ofi obvious nutrient sources

o A nearshore detailed approeach such as urban
inoefi control studies as well as a whole lake
appreach may. be needed.



Cladophora Mitigation

Modellingiis well'advanced and still
pProgressing

Models will' indicate reasoenable
expectations fromi further nutrient controls

Consistent monitoring with traditional as
welllas remote sensing methods IS
needed.

BUT mussels seem to facilitate nuisance
growths far away: frem nutrient sources !

Photo credit: Brenda Moraska Lafrancois



Type E Botulism

Distribution of Historical Outbreaks

Timeframe

1960s Green Bay
1976
1981
1983
1998-2001
1999-2006
2002-2006

2006 Chicago
2007

HeeO BELCIC




Avian Mortalities
Related to Botulism

B Eastern Lake Ontario Colonial Waterbird Survey 2004-2007 data
M National Wildlife Health Center data
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Graph seurces: USGS — National WildliferHealth' Center maintained databases, 2008;
Lairdi Shutt and Chip\Weseloh, unpublished data from 2004-200i7' Eastern LLake Ontarier Colonial\Waterbird Sunveys, 2008




Non-Indigenous Species (NIS)

Total = 185

39 “high” risk species yet
to arrive in the Great Lakes

Seaway



Non-Indigenous Species

o Status IS poor
e 18 new species since 1996 = 1.5 per year!

e Status Is deteriorating; each new species may
disrupt existing food webs in unpredictable
and/or undesirable ways




Non-Indigenous Species:
3 “Bad” Ones

Cercopagis (fish hook waterflea) ¥ 4

« Competes against baby fish and 2
planktivorous fish

e Fouls fishing gear

Disease
o VirallHemorragic Septicemia (VHS)

o Largemouth Bass Virus (LMBY)

o Spring Viremia of Carp: (SV.C)
IHemimysis (mysid shrimp)
o Competes against young fish;, Put

may. lbe a source of foed fer elder
fish




Nearshore Habitats

Lake Erie

Physical Alteration of the
Land/Water Interface

« New development Is
concentrated in coastal
areas

e Shorelines are armored to
protect property and

Infrastructure sl ey
e |[n Ohio, moere than 75% of e TWOo- thll’dS reductlon N mean

the coastline was armoured erosion rates between 1990

N 2000 and 2004 due to Increased

shere protection and lewer
Great Lakes water levels
Since 1999



Nearshore Impacts of Physical
Alteration of the Land/Water Interface

e Sand Is trapped or redirected offshore

e |_ess beach nourishment causes thinner
beaches and erosion of clay.

o Erosion of clay deepens water, Increases
Wave energy and degrades water guality,

o Degraded! coastal wetlandsyand river
moeuthrhabiiats



Historical Changes to Lake
Erie Beach Fish Assemblages

1940s 2005

M emerald shiner

M spottail shiner M emerald shiner

® yellow perch ® round goby

M white bass

M alewife

= trout
other

spottail shiner
M other

An integration of nearshore effects?



Factors Related to Simplification
of Lake Erie Beach Fishes

 Degradation of spawning habitat

e Eutrophication
— nuisance blooms of Cladophora

e Channel darter — intolerant of poor
shoreline. Protection structures lead to loss

of sand and reduction in beaches (meadows et al.
2005)

— past century > 3500 structures built

* Invasive species
— round goby: dominant nearshore species



Human Health
Great Laes Beaches
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Human Health
Fish Consumption

> PCBs in OMOE Individual 60 cm Lake Trout*

Compared to the Ontario Sport Fish Consumption Guidelines
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Lake Ontario Lake Erie Lake Huron

Sensitive* population limits used in graph.

0.105 - 0.211
ppm 4 meals /
month

Lake Superior

*Women of child-bearing age and children under 15 years of age.

<0.105 ppm
8 meals /
month




Nearshore Waters

Finally...

Afternoon Breakout Session
Adaptive Management Implications
for the Changing Aguatic Nearshore

\What really:can be dene?”

Coeme 1e; Plenan/ SESSIONS tomMoiew
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