


Detroit River and 
western 

Lake Erie have a 
long history of 

environmental problems



Winter Duck Kills Due to Oil Pollution Winter Duck Kills Due to Oil Pollution ––
19481948
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The Rouge River is one of 3 Great Lakes The Rouge River is one of 3 Great Lakes 
tributaries to catch on fire tributaries to catch on fire –– late 960slate 960s



������������������������������������������
��������



���������������� �� ����	��������	����
��������������

� ������� !"��#$!%&!"�
'( )��*����%�# �*$!+�
� !"�#�(*�* !&# (&!"�
'( "($*�

� $!+�,&#��-�� (�* (��
+�$(�� .�%$#$



��/������������/����������
����/���������/�����



�&��	&�0�$("���# �#���	�#( &#��&1�(��&��	&�0�$("���# �#���	�#( &#��&1�(�
&!���23&!���23 ��24�$!%���3�24�$!%���3�

0

1,000,000

2,000,000

3,000,000

4,000,000

5,000,000

6,000,000

1946-1948 1961

Year

G
al

lo
n

s

���
�������



�� ��	����
����
���
	��
��	����
����
���
	��

�� �!
�����
	�� �
���
�� �!
�����
	�� �
���

��"	�� 
" �� 
"#
��"	�� 
" �� 
"#

$����	���
� "%
��
"��
$����	���
� "%
��
"��

������ ��������� ���

�� &��	� 
���'
'����
���
	"
&��	� 
���'
'����
���
	"

"��
%"���	�"�
��(�
)���
"��
%"���	�"�
��(�
)���

���$���	�����$���	��

�� ����
"��
�%���
*������
����
"��
�%���
*������

����"��+����"��+

�� ��
"����
"#
% �(��	�"�
��
"����
"#
% �(��	�"�

��
�" 	�
�
%"���
"#
�� ���
�" 	�
�
%"���
"#
�� �

����
,%���

"�
	��
-"���
-�(� 



5!&0&'$��6$�#�,$#�(��(�$#*�!#5!&0&'$��6$�#�,$#�(��(�$#*�!#

� ��3����  !�+�
'(&*$(+�#(�$#*�!#�

� *&%���4���� $���
'�$!#���$1��
��0 !%$(+�
#(�$#*�!#



	�#( &#�6$�#�,$#�(��(�$#*�!#���$!#
Total phosphorus concentration: 1966–2003
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Polymer and Pickle 

Liquor Feeding Facilities 
Added

  1971 
Michigan Limits 

Phosphorus in Cleaning 
Agents to 8.7%

1973-1976
Construction of 

Aeration Facilities

   1977 
Michigan's 

Phosphorus 
Detergent Ban

1979-80 
Implementation of 
Alternative Sludge 
Removal Process

   1981 
Consistent 
Secondary 
Treatment
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Mercury in Lake St. Clair Walleye
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Mercury in Lake Erie Walleye
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DDE Concentration in Herring Gull Eggs
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PCB 1:1 concentration in herring gull eggs
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Bald Eagle Reproductive Success
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Bald Eagle Fledging Success
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Lake Sturgeon Reproduction in 
Detroit River
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Lake Sturgeon Population Decline in 
Lake Erie and Detroit River
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Lake Sturgeon -continued
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Lake Whitefish Reproduction in the 
Detroit River



Lake Whitefish Commercial 
Landings in Lake Erie

Lake Whitefish Commercial Landings in Lake Erie
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Lake Whitefish - continued
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Walleye Recovery
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Burrowing Mayflies in Western 
Lake Erie
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Abundance of Burrowing Mayflies �
Western Lake Erie

1995-2004 (Data Source: USGS, 
Heidelberg College)
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People Driving Personal Vehicles to Workplace

0.0

0.5

1.0

1.5

2.0

2.5

1960 1970 1980 1990 2000

Year

N
um

be
r 

of
 P

e
op

le
 

(m
illi

on
)



��$���!"�8��$)&#$#�� ���$!%���$���!"�8��$)&#$#�� ���$!%�
	�"($%$#& !	�"($%$#& !

1815 1982

��=�� ���
 .�0 $�#$��
,�#�$!%�



��$���!"�8�� !' &!#�� 5(0��� ��5#& !��$���!"�8�� !' &!#�� 5(0��� ��5#& !



� 	&�� �1�%�(�$0#&1��
'� �'� (5��&!�#���$5*���
�&1�(��$��&!0(�$��%�)�#,��!�
#���*&%�������$!%�*&%�;����

� ��� (&%���&!�,$#�(��$*'����
.( *�#��� !( ��6$#�(��!#$C��
�$1��&!0(�$��% )�#,��!�#���
�$#����4���$!%��$(�+�;�����

� � #$��'� �'� (5��&!�,$#�(�
�$*'����.( *�#����&!"�1&����
6$#�(��!#$C���$1��)��!�
&!0(�$��%�)�#,��!�#���������
$!%��$(�+�;�����



��"$����  *���$1����#5(!�%��"$����  *���$1����#5(!�%



��$���!"�8�� K&0��5)�#$!0�����$���!"�8�� K&0��5)�#$!0���
� !#$*&!$#& !� !#$*&!$#& !

0

100

200

300

400

500

600

700

800

900

1000

1100

1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

Year

S
ed

im
en

t R
em

ov
ed

 (
1,

00
0 

m
3)

  
  

  
  

� 2"�	 "�
"#

�"�	�$����	�
�	

�"� ��
� 2"�	�$���	��

����$��	

 �$����	�"�
� 3���	�

��(��" ���
"�
#���



��$���!"�8��K #&0��'�0&����$���!"�8��K #&0��'�0&��
��� .�;���@� 1�(���� .�;���@� 1�(� ��
���
� ��������������������������
�'�0&����$1��&!1$%�%�#����(�$#��$C����'�0&����$1��&!1$%�%�#����(�$#��$C���
)$�&!)$�&!



��$���!"�8��(��!� 5����$����$!%���$���!"�8��(��!� 5����$����$!%�
�� )$��6$(*&!"�� )$��6$(*&!"

&0�&"$!L��0$() !��*&��& !��&!�*&��& !�*�#(&0�# !�� '�(�&0�&"$!L��0$() !��*&��& !��&!�*&��& !�*�#(&0�# !�� '�(�
+�$(�723=�&!0(�$����&!0����3�9+�$(�723=�&!0(�$����&!0����3�9

Carbon Dioxide Emissions from Fossil Fuel 
Combustion
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