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Great Lakes economy and ecosystems

Lower Water Levels in the Great Lakes

Sectors Affected Potential Impacts
Decreased depth of

| Transportation navigation channels, stranded
docks and harbours

Tourism and
Recreation

Loss of species, loss of habitat
(such as spawning areas),
contamination

Fisheries

I Less potential for
En:::;y & hydropower, less water for

industrial operations

Increasad water quality

Municipalities problems and water use
restrictions
Less water available for
Agriculture imigation and farm
operations

Increased illness from water

contamination and poorer
water quality
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Great Lakes economy and ecosystems: commerce overview

@ 50% of U.S. steel-making capacity

@ 70% of U.S. auto manufacturing

@ 55% of all manufacturing

@ Shipping is an integral component. ..

Source: Great Lakes Maritime Task Force 2013
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Great Lakes economy and ecosystems: shipping

Great Lakes shipping integral to U.S. and Canadian economies.

It creates:
@ 227,000 jobs
@ $33.5 billion in business revenue
@ $14.1 billion in annual personal income
@ $6.4 billion in local purchases
@ $4.6 billion in tax revenue
@ $3.6 billion in transportation rate savings

Source: Great Lakes Maritime Task Force 2013
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Great Lakes economy and ecosystems: shipping
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Great Lakes economy and ecosystems: shipping

U.S.-flag trade = 115 million tons:
@ Mostly U.S. to U.S. within the upper four Lakes
@ Cargo typically includes iron ore, coal, and limestone

Canadian-flag trade = 65 million tons:
o Trade between Duluth/Superior and Sept lles
@ Inbound ore from Gulf of St. Lawrence, grain backhaul
@ 82% of “Cross-lake” (U.S.-Canada) trade
@ 52% of total is to or from U.S.

Oceangoing or “salty” trade - 17 million tons:

@ Import specialty and finished steel products

o Export grain

o Canadian-owned; flagged foreign with interna inqj crews
GLERL:--

Source: Great Lakes Maritime Task Force 2013
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Great Lakes economy and ecosystems: shipping

Every inch counts:
@ 56 “Lakers” are enrolled in Lake Carriers Association (LCA)
@ Fleet forfeits 8,000 tons/trip per inch of draft “lost”

Source: Great Lakes Maritime Task Force 2013
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FY13 Dredging Requirements

CANADA £

“GLERL;
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Commerce

- Levels below Chart Datum could limit use of Sault St. Marie for deep draft vessels
- Maximum project depths are 28 feet JGLERL“
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Great Lakes economy and ecosystems: shipping
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Water Levels at S.W. Pier Water Levels at U.S. Slip
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Recent conditions: locks at St. Marys Falls canal (levels below chart datum)

Source: NOAA NOS COOPs physical oceanographic real-time system (http://tidesandcurrents.noaa.gov)
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re habitat

‘Regrowth of nerse it Mesdow
from the Seed Bank

Year 3 - Low Water Levels
Expansion of
Woody Plants.
Expansion of Competitvely
‘Dominant Speces in Wet Meadow.
and Emergent Marsh

Receding Aquatic
Commurities

Figure 1.~ Simplified diagram of the effects of water-level fluctuations on coastal wetland plant
communities (from Maynard and Wilcox, 1997).

14/30



Economy and background
Commerce
Nearshore habitat
Recreation

Great Lakes economy and ecosystems: property and recreation

LERL:.

Source: 1JC adaptive management task team
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e Supplementary information: water level monitoring and data
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Monitoring

Click on a lake or connecting channel
to access data from individual gauges
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Monitoring

Water level dynamics: short-term

Surface water elev. (m, IGLD85)
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Great Lakes Water Levels

Seasonal dynamics
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Monitoring

Water level dynamics: paleoclimate
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Figure8. Hydrograph of late Holocene lake level and historical lake level for Lake Michigan-Huron. The red line is interpreted from
beach-ridge studies, whereas the lower black line is an inferred lower limit using the range of the historical record as a guide
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e Supplementary information: modeling and projections
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Projections

Water level projections: short-term
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Conclusions and future research

Water level models (s

Schwab and Bedford (1999), Coastal Ocean Prediction

Anderson, Schwab, and Lang (2010), Journal of Hydraulic Engineering.



Projections

Water level projections: decadal
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Great Lakes Water Levels
Long-term projections
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Dredging
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@ Supplementary information: history and impacts of dredging
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Dredging

Great Lakes economy and ecosystems: shipping

Impact of Dredging on Per-Trip Carrying Capacity
kes Vessel Classes
Per-Trip Capacity
Vessel Carrying Per Foot
Length Capacity Of Draft
Maior Great Lakes Vessel Classes (foct) (net tons) (net tons)
e — 1,000 69,664 3,204
el 806 34,720 1,752
el 767 28,336 1,524
[ 730 27,558 1,380
D— 635 22,064 1,284
L ] 501 13,77 852
Source: Great Lakes Maritime Task Force 2013
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