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AOC?



Great Lakes Water Quality Agreement
ÅThe agreement, signed by the United States 

and Canada in 1972, recognized that:
ïThe Great Lakes are vital to the social and 

economic well-being of both countries.

ïBoth countries needed to cooperate to protect 
this binational resource.

ï Intense use and modification by people had 
resulted in lakewide problems.

Å In addition, some areas were particularly 
impacted by human-caused contamination.
ïThe agreement was updated in 1987 to 
ŀŘŘǊŜǎǎ ǘƘŜǎŜ ά!ǊŜŀǎ ƻŦ /ƻƴŎŜǊƴΦέ 

ïThese areas had the potential to damage the 
Great Lakes as a whole.

Source: U.S. EPA



Areas of Concern Program
ÅThe United States and Canada 

have identified 43 Great Lakes 
ά!ǊŜŀǎ ƻŦ /ƻƴŎŜǊƴέ ό!h/ǎύΦ

ÅFocuses on contaminated lakes, 
rivers, and harbors with a direct 
connection to the Great Lakes.

ÅTakes an ecosystem approach 
to addressing legacy (historical) 
contamination.

ÅRestoring these areas will 
improve the Great Lakes as a 
whole.

Source: Environment and Climate Change Canada

Source: Interstate Technology Regulatory Council



Beneficial Use Impairments (BUIs)
ÅWithin AOCs, human-caused damage 

to the physical, chemical, or biological 
integrity of the watershed has occurred.

ÅThis typically occurs due to legacy 
sediment contamination.

ÅThis damage shows up as one or more 
ά.ŜƴŜŦƛŎƛŀƭ ¦ǎŜ LƳǇŀƛǊƳŜƴǘǎέ ό.¦LǎύΦ
ïGenerally restrictions on business, 

municipal, or recreational activities that 
may be conducted.

ÅThe presence of BUIs shows that basic 
ecosystem services are compromised.
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How Are AOCs Restored?
Å Cooperative process involving federal, 

state, and local entities in the United 
States and Canada.

Å Once an AOC is listed, a process starts 
to understand and restore damaged 
or impaired ecosystem services:
ï Identify which BUIs apply.
ï Develop a Remedial Action Plan (RAP), 

a blueprint for removing the applicable BUIs.
ï Conduct those actions or projects expected 

to remove the BUIs.
ï Monitor the ecosystem to gauge progress 

toward BUI removal.
ï Demonstrate that the BUIs no longer exist.

Å Once all BUIs are removed, the area 
can be delisted (removed from the list 
of AOCs).

Å Monitoring the ecosystem happens 
throughout the process.
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Remedial Action Plan (RAP)
ÅDocument required of all AOCs to 

guide the restoration and eventual 
delisting.

ÅProduced in multiple stages to 
describe:
1) The environmental problems 

which required listing the AOC.

2) The plan for addressing the 
environmental problems.

3) The evidence that the environmental 
problems have been addressed and 
the AOC may be delisted.



Environmental Programs Work 
Together In and Out of AOCs

Air, Solid/Hazardous Waste, 
Water Compliance Programs

(Permitting of environmental 
discharges; compliance and 

enforcement of permit terms)

Land and Water Remediation
Programs

(Short-term removal or 
Long-term remediation at 

contaminated sites)

Natural Resources Damages 
(NRD)

(State and federal trustees act 
to restore state natural 

resources injured by pollution) 

Great Lakes Legacy Act (GLLA)

(Partnerships to remediate 
Contaminated Sediments at 

Great Lakes Areas of Concern)

Great Lakes Restoration 
Initiative (GLRI)

(Broad funding for Great Lakes 
Restoration Efforts since 2010)
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The Pre-industrial Calumet Region
ÅNorthern Lake County in 

the 1830s was mostly 
made up of the following 
land types:
ïDunes
ïSavannas

ïSwamps
ïMarshes
ïPrairies

ÅThe ecosystems of 
northern Lake County 
were developed as Lake 
Michigan retreated over 
thousands of years.

Source: Morton Arboretum



The Canal Age Shaped the Rivers
ÅThe original Calumet River 

system followed depressions 
(swales) left over from ancient 
Lake Michigan shorelines.

ÅCanals for shipping and 
wastewater management (and 
other construction projects) 
during the 19th and early 20th 
centuries extensively modified 
the Grand Calumet River.

Source: Shoon (2016)

Source: Chicago Line Cruises



Industry Brought Jobs and Wealth
Å In the 20th century, heavy 

industry flocked to Lake County, 
Indiana:
ïMeat packing

ïSteel

ïPetrochemicals

ïSand mining

ïCement

Å Industry brought jobs, 
urbanization, and wealth to 
Northwest Indiana

ï¦{ {ǘŜŜƭΩǎ DŀǊȅ ²ƻǊƪǎ CŀŎƛƭƛǘȅ 
alone employed over 30,000 
people at its peak in 1970

Dec. 12, 1906, Hammond Times, P. 9:
Source: Indiana State Library

Source: Calumet Regional Archives

Source: Library of Congress



And Reshaped the Landscape

Source: Calumet Regional Archives

Source: Hagley Digital Archives

Source: U.S. Steel Corporation

Source: Calumet Regional Archives



Today1938

Source: Indiana State Archives Source: Google Earth Imagery



Results of Human Activity

Harbors, canals, river 
channelization

Urbanization,
Habitat Destruction, 

Invasive Species

Legacy air, land, and 
wastewater pollution

River flow reversal;
Loss of riverine wetlands;
Disconnection between 

river and other 
ecosystems

Loss of habitat 
functionality & 
native species;

Decreased storm water 
management

Contaminated water, 
soil, & sediment; Loss of 
native species; 90% of 
the flow comes from 
wastewater/ storm 

water; fish and wildlife 
consumption advisories

Native ecosystems supported at least 18 natural communities;
Calumet river system flows in hairpin turn, exiting near Marquette Park;

Dune and swale ecosystem covers over 70 square miles in NW Indiana/NE Illinois 
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