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INTRODUCTION

The purpose of the Great Lakes Basin Commission's participation in the
1975 National Water Assessment 1s to articulate the State and regional viewpoints
concerning water-related problems. Wath the assistance of the Great Lakes National
Assessment Work Group, composed of representatives of the Commission's member agen-
cies, and a Public Review Group, the Great Lakes Basin Commission staff has been
gathering information on the critical resource issues in this region. The farst
major activity involved the identification and description of the severity of prob-
lems and the economiec, environmental, and social effects of not resolving them.
Information from published reports, the Work Group, and the Public Review Group was
assembled last summer and will be worked into a final format later this spring.

The objective of this report 1s to take a lock at the future for the
Great Lakes Regron and assess the direction and degree of projected developments.
Through explicitly stated assumptions, requirements for water and related land
land resources can be estimated with some degree of confidence  These projections
form the basis for problem evaluations covering a not too certain future. This
lack of certainty dictates that the role of projections be recognized as only a
benchmark from which to make decisions concerning future needs. The fact that the
Assessment is being developed into a continuous process 1s an acknowledgement of
constantly changing perceptions. Also, by using the Assessment in tandem with the
Framework Study, projections which cover a reasonable range of future conditions
can be examined.

Although this report contains projections of future needs and 1ssues, there
are many ongoing programg which will influence the course of future activities 1n the
natural resocurces field. The full zmpact of these programs will not be realized for
some time, but their existence and intent 1s an important consideration in resources
planning. Programs such as 208 wastewater management planning, coastal zone manage-
ment, and various land use programs are examples of major developments which should be
closely monitored. The GLBC publishes an annual programs listing which describes
ongoing and anticipated water and related land programs in the Great Lakes Basin.

The sections that follow cover Regional goals and objectives, socio-economic
characteristics, natural_resource values, and water and related land requirements.,
The information 1s organmized by Aggregated Subareas (ASAs) and, at times, along
State lines  Because the delaneation of regional boundaries 1s somewhat different
than that used in the Framework Study, the followang explanation and maps should
prove a useful guide to the rest of the report.

National Assessment Framework Study
ASA Number Subarea(s)

01 - Lake Superior 1.1 and 1.2
02 ~ Northwest Lake Michigan 2.1 plus Delta County
03 - Southwest Lake Michigan 2.2
04 - Fastern Lake Michigan 2 3 and 2.4 minus Delta County
05 - Lake Huron 3.1 and 3.2
06 — Western Lake Erie 4.1 and 4 2
07 - Eastern Lake Erie 4.3 and 4.4
08 - Lake Ontario~St., Lawrence 51 and 5.2 and 5.3 minus Herkimer

o)
B
=1

Onexrda Counties; plus Franklain
County.
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REGIONAL GCALS

In defining a state-regional future condition, a logical starting
point is an indication of the values that socliety holds expressed in terms of
broad economiec, social, and enviromnmental goals. Extrapolation of past trends
into the future does not always reflect a reasonable or desirable outlook
for the future. Our institutions have the abality and, at times, the wrll to
change the course of future developments. Water and related land resource
planning 18 one vehicle for obtaining the desired ends that society wvalues.

It is a most dxfficult task, however, to determine what those values are and
translate them into broad goals to guide the decisions which will have an
impact on our natural resources and environment.

To begin the process, the Great lakes Basin Commission asked its
State members to submit broad statements of social, economic, and environ-—
mental goals to which the citizens of their State aspire. Some of these
statements appeared in the draft State-Regional Future report and were sub-
Ject to comments by the Public Review Group. The remaining States submitted
their goals at a later date, these statements were also used in formulating
regional goals.

Based on State goals and comments from the Public Review Group and
the National Assessment Work Group, the Great Lakes Basin Commission staff
made an initial attempt at specifying regional goals  These goals are arranged
according to lake basin and categories of water and related land issues
Goals from each State were screened and those which were not in conflict with
the goals of other States in the particular region were included., The geoals
for a particular lake basin may not be specifically stated in each State's
goals and objectives, but the intent and purpose of the statements should be
consistent with the States' policies and goals.

Regional goals give an indication of the direction 1n which the
Great Lakes States are moving. Conflicts between these aspirations and
current trends indicate areas that demand attention 1n natural resources
planning. These regional goals will be of much value to other Great Lakes
Basin Commission activities, particularly in the development of a comprehen—
sive coordinated joint plan (CCJP) and the establishment of priorities for
water and related land programs and projects,



LAKE, SUPERTOR REGIONAL GOALS

POPULATION AWD ECONOMIC ACTIVITY

e Promote economic expansion while discouraging ecologically
unsound aspects of populataion, economic, and technological growth, and
developing and implementing policies such that growth occurs only in an
environmentally acceptable manner.

e C(Create conditions that will encourage expansion of employment-—
generating industries such as manufacturing, tourism, and the resource
industries of apriculture-forestry-fishing, and mining.

o Provide adequate facilities and programs for vocational-technical
education and manpower training in needed skilis. ;

® Restore and maintain the quality of the environment and other
living inducements.

ENVIRONMENTAL PROTECTION

e Preserve suffaicient wild land areas and scientific areas to pro-
vide representative examples of all types of geological features and terres—
trial and aquatic communities native to the Lake Superior region, insuring
not only their preservation for the future, but alse their availability for
research and educational use at all levels of instruction.

® TIdentafy areas of critical concern, areas of the basin possessing
important historic, cultural, or aesthetic values, or natural systems which
perform functions of greater than local significance; States should assist
and cooperate with local units of government in the preparation of plans and
regulations for the wise use of these areas,

# Preserve and protect certain rivers and theilr adjacent lands
possessing outstanding scenic, recreational, natural, hastorical, scientific,
and similar values,

AGRICULTURAL, PRODUCTION

e TInsure adequate supplies of high quality food and fiber for a
growing population at reasonable prices to consumers.

e Develop an agriculture that will (a) return to farmers comparable
incomes to what their resources and talents would pay them in other occcupations
and (b) strengthen individually owned farm cperations.

e Protect the quality of our enviromment from pollution from agra-
cultural wastes and chemicals used in food and fiber productiom.

¢ Conserve and develop natural resources used 1n agriculture:
land, soil, energy, minerals, water.

® Describe, identify, and delineate prime agricultural lands and
undertake measures to protect and preserve them



¢ Manage productive agricultural lands to their fullest potemntial
and with as little environmental damage as possible.

e Permit a very limited conversion of marginal farmland to low
density non-farm resadential development where the soils and topography can

safely support private on-site sewerage and water systems on existing year—
round maintained roads.

¢ Maintain and enhance the long-term productive potential of
essential agricultural lands through sound management and protection from
damaging development.

FORESTRY

e Maintain and enhance the long-term productive potential of
essential forest lands through sound management and protecticn from damaging
or premature development.

e Provide management, services, and protection to mmprove productivity
of the Lake Superior region's forest land to 1ncrease the sustained yield
flow of forest products now and in the future to the wood-using industrial
complex to assure a continuing growth of this manufacturing industry to the
economy of the region and to provide multiple use benefits ©f a varied nature
to meet the recreational demands and needs of the people of the region.

e Manage the forest resources to provide for hydrologic and water

quality benefits, especially for retarding runoff, facilitating infaltration, and
controlling ercsion and sediment.

LAND RESOURCES

e Develop instituticnal arrangements and vehicles for intergovern-—
mental cooperation between local governmental implementing authorities on an
interstate basis to facilitate land use plamning and waste disposal regulation and
to solve the basinwide red clay erosion and sediment problems.

¢ Initaiate and implement an action program for soil erosion and
sediment control in the Lake Superior Basin which will lead anto a basinwide
program, including implementation of an imitial work and survey program as
recommended 1n the 1972 Red Clay Interagency Report, "Erosion and Sedimenta-
tion i1n the Lake Superior Basin,” and the "#emadji River Prospectus."

® Provide for the conmservation of the soil and soil resources of
the Lake Superior region and for the control and prevention of soil erosion,
for land resource planning and development, for the implementation of land
resource use practices that effectively reduce siltation and loss of the land
through activities associated with farming, mining, constructicn, forestry,
and other activities of man.

¢ Protect the Lake Superior region's soil resources to assure
their continued availability for all bereficial uses by preventing adverse

land uses and reducing off-site damage due to winds and water-carried soil
material,

e Give an especially high priority to the protection of soils
with a high potential for agricultural crop production.



o Controel buirlding and construction activities to minimize soil
loss during the periods when soil 1s exposed

o Adopt and enforce land use practices which will minimize sozl
degradation and off-site damages.

e Complete soi1l surveys 1m special hazard areas such as those that
are haghly erodable or subject to landslides.

¢ Reforest erosive marginal open crop and pasture land.

® Demonstrate and evaluate new or innovative techniques for con-—
trolling or preventing sedimentatzon.

DRATNAGE AND WETLAND PROTECTION

e Identify and evaluate unique water—oriented natural environments
such as wetlands, bogs, estuary areas, and determine the relative value of
these resources so that the most valuable can be preserved or protected on a
priority basis.

® Carefully assess all drainage proposals as to their environ-
mental impact.

SHORELAND AND FLOOD PLAIN MANAGEMENT

¢ BRegulate development of flood plains in order to protect human life
and health, minimize expenditures of public monies for cdstly flood control
projects, repair of damaged public facilaties an the flood plain, and rescue and
relief efforts: minimizZe business interruptions; maintain a stable tax base; and
discourage victimization of unwary land and home buyers,

¢ Prohibit, where appropriate, flood plain development in urban
and rural areas. _

e Reduce flood damages through flood plain management, stressing
nonstructural measures such as flood plain zoming, flood proofing, and
flood warning practices.

e Provide State coordination and assistance to logal governmental
units in flood plain management and encourage local governmental units to
adopt, enforce, ahd administer sound flood plain management ordinances.

e Complete soi1l surveys in special hazard areas or areas with
physical limitations for development such as flood plains.

# Maintain existing high quality conditions through more careful
management of on-site waste disposal systems and the utilization of common
septic tank systems located away from lakes. Retain vegetative cover strips
along shorelines

e Provide guidance for the wise development of shorelands of
public waters and thus preserve and enhance the quality of surface waters,
preserve the economic and natural environmental values of shorelands, and
provide for the wise utilization of water and related land resources of the
region,

e Avoid extremes in the Lake Superior levels to prevent excessive
shoreline erosion and damage to coastal ecosystems.
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WATER QUALITY

Lake Superior; Interstate Streams and Their Tributaries

® . . .St. Louis River, St. Louis Bay, Superior Bay and Lake
Superior, joint resolution, Minnesota and Wisconsin. 'Resolved, to follow
the established programs for the improvement of the quality of said inter-
state waters and their tributary streams whereby each state shall require
the effective prevention or correction of pollutaon originating within that
state as provided by the laws of such state to the end that said waters and
their tributaries may be maintained or rendered suatable for appropriate
public uses. . ." (Wisconsin Department of Natural Resources; Administrative
Code—-Chapter NR 106 on Interstate Joint Resolutions, NR106.01, This code 15 a
policy pursuant to interstate agreements ratified by the states mentloned in
the statement.)

e Interstate waters should meet requirements for recreational use

and fish and aquatic life. Interstate waters including Lake Superlor are
named 1n the Wisconsin Administrative Code, Section NR 103.02 and NR 103.05.

Other Water Quality Cbjectives

¢ Reduce the deleterious impact on air and water quality from all
sources. . . (Minnesota Environmental Protection Act 1973, Section 2, Subd. 2)

e Encourage advanced waste treatment 1n abating water pollution
(Minnesota Envirommental Protection Act 1973, Sec. 2, Subd 2)

e Provide for the prevention, control, and zbatement of pollution
of all waters of the state, so far as feasible and practical, in furtherance
of conservation of such waters and protection of the public health and in
furtherance of the development of the economic welfare of the state, safe-
guard the waters of the state from pollution by: preventing any new pollution,
and abating pollution existing when laws 1963 Chapter 874, became effective.
{(Minnesota Statutes, Chapter 115, Sec. 115 42)

¢ To encourage waste treatment including advanced waste treatment,
instead of stream low-flow augmentation for dilution purposes to control and
prevent pollution. (Minnesota Statutes, Chapter 105, Sec. 105.03, Subd. 1)

* . .It is the policy of this state to restore and maintain the
chemical, physical, and biological integrity of its waters to protect public
health, safeguard fish and aquatic I1ife and scenic and ecological values, and
to enhance the domestic, municipal, recreational, industrial, agricultural,
and other uses of water., In order to achieve thas policy, the legislature
declares that:

{(a) It 1s the goal of the State of Wisconsin to eliminate

the discharge of pollutants intc the waters of the State
by 19853
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{(b) It i1s also the goal of the State of Wiscomsin that, wherever
attainable, an interam goal of water gquality which provides
for the protection and propagation of fish, shellfish, and
wildlife and provides for recreation in and on the water be
achieved by 1983;

(¢) It is also the policy of the State of Wisconsin that the
discharge of toxic pollutants in toxic amounts be prohibited.

(Wisconsin Department of Watural Resources, Chapter 147 on Pollu-
tion Discharge Elimination, 147.01)

¢ Because of the importance of Lakes Superior and Michigan and
Green Bay as vast water resource reservolirs, water quality standards for those
rivers emptying into Lakes Superior and Michigan and Green Bay shall be as
high as is practiacable. (Wisconsin Dept. of Watural Resources, Chapter 144
on Water, Ice, Sewage, and Refuse; 144.025)

FISH AND WILDLIFE

e Preserve important existing natural habitats of rare and en-
dangered species of plants, wildlife, and fish, and provade for the wise
use of our remaining areas of natural habitation, including necessary pro-
tective measures where appropriate.

e Manage and protect the public waters of the Lake Superior basin
to mnsure the highest value of the fisheries preduced.

e Develop and maintain fish populations in the Lake Superior
basin waters that are capable of producing sport fishing.

¢ Protect, develop, maintain, and restore where feasible the
basin's wildlife resources to provide optimum hunting and nonhunting re-~
creational values and other social values and to perpetuate ecosystems
necessary for public welfare.

e Protect and maintain through efficient management optimum popu—
lations of all wild birds and animals for the numerous recreational, eco-
logical, and economic benefiats they afford people.

OUTDOOR RECREATION

¢ Make available for the use of the public open spaces for re-
creation or for the preservation of natural beauty or natural features
possessing histeric information or associration.

® Regulate the use of recreation areas to preserve the scenery,
the natural and hastoric features, and the wildlaife found thereon and to
provide for the enjoyment of these features and aspects by the public din
such a way as to assure preservation for the enjoyment of future generations.

e Implement policy and program changes and projects which will

contribute to the solution of escalating conflicts and correction of major
outdoor recreation opportunity conflicts.

12



¢ Encourage and promote the use of privately owned lands and
waters by the public for beneficial recreational purposes.

e Give high przority to the provision of adequate recreation
facalities and envirommental improvements in and near metropolitan areas.

e Control development of private lands withizn public forest
boundaries, especially along surface waters and roads.

e FExpand small boat harbor developments.

WATER SUFPPLY

® Conserve and utilize the water resources of the basin in the
best Interests of the people of the basin and for the purpose of promoting
public health, safety, and welfare.

¢ Insure that water resource supply 1s as adequate as possible
to meet present and anticipated demand.

e Encourage new seasonal and especially year-round residential
development to locate within urbanized areas that have established utalities
and other essentaal urban services

¢ Develop and manage water resources to assure a supply adequate
to meet long range seasonal requirements for domestic, municapal, industrial,
agrzcultural, fish and waldlife, recreational, power navigation, and quality
control purposes from surface or ground water sources or from a combination
of these.

MINING

e Insure adequate and continuing supplies of minerals for a
growing population at reasonable prices to consumers and consistent with
environmental goals.

# Provide that the air, lands, waters, fish and wildlaife affected
by prospecting or mining will receilve the greatest practicable degree of
protection and reclamation.

e Minimize wasteful and unnecessary depletion of nonrenewable
resources.,

® Maintain and enhance the long-term productive potential of
essential mineral-bearang lands through sound management and protection
from damaging or premature development

ENERGY

e TInsure that an adequate and reliable supply of energy is
available for the future populace of the Lake Superior regiom consistent
with environmental cobjectives and standards.

e Achieve a high degree of planning and coordination between
energy resource programs and natural resource management programs to mini-
mlze adverse environmmental effects.
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e FEncourage thrift in the use of energy and maximize use of energy-
efficient systems, thereby reducing the rate of growth of energy consumption,
prudently conserving enmergy resources, and assuring regionwide environmental
protection consistent with an adequate, reliable supply of energy.

COMMERCIAL NAVIGATION

¢ Encourage ecologically sound maintenance dredging.

® Approach expansion of navigation cautiously, with envirommental
and recreational interests taken into consideration.

14



LAKE MICHIGAN REGIONAL GOALS

POPULATION AND ECONOMIC ACTIVITY

e Promote regiconal economic well-beang through support of needed
economic development an the Lake Michigan region.

e Promote sensible land use management and effective urban develop-
ment and discourage urban sprawl in prime agricultural areas

e Maintain a quality environment while recogrizing the interaction
between the quality of the environment and other factors such as population
and ecomomic growth.

e Promote greater convenlence in daily living conditions and
higher health standards, beauty, and variety in area surroundings.

ENVIRCNMENTAL PROTECTION

e To the maximum extent practical, protect, restore, and enhance
the Lake Michigan environment.

e Minimize desecration and degradation of natural areas, woods,
waterlands, and prairies through a coordination of efforts by Federal, State,
and local governments.

& Achieve a better and more thorough adjustment between man and
environment.

e Ensure that environmental problems such as air, water, and other
resource pollution, public water supply, solad waste disposal, and noise are
closely related and addressed as a unified whole.

® Preserve sufficient waild land areas and preserve scientific areas
to provide representative examples of all types of geological features and
terrestrial and aquatic communities native to the Lake Michigan region, insuraing
not only their preservation for the future, but also theirr availability for
research and educational use at all levels of instruction.

AGRICULTURAL PRODUCTION
¢ Maintain and enhance the long-~term productive potential of essen-

tial agricultural lands through sound mapagement and protectizon from damaging
development.

¢ TInsure adequate supplies of high quality foocd and fiber for a
growing population at reasonable prices to consumers.

o Develop an agriculture that wrll (a) return to farmers comparable
incomes to what thelr resources and talents would pay them in other occupations
and (b) strengthen individually owned farm operations.

& Protect the quality of our enviromment from pollution from agri—
cultural wastes aud chemicals used in food and fiber productiom.
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¢ Conserve and develop natural resources used in agriculture.
land, so1l, energy, minerals, water.

& Describe, identify, and delineate prime agricultural lands and
undertake measures to preserve them.

e Improve croplands and grasslands in an economical manner

® Reduce agricultural flood damages presently occurring in the
Lake Michigan region.

FORESTRY

¢ Provide management, services, and protection to improve productivity
of the-Lake Michigan region's forest land to increase the sustained yield flow
of forest products now and in the future to the wood-using industrial complex
and to provide multiple use benefits of a varied nature to meet the recreational
demands and needs of the pecple of the region.

e Maintamn and enhance the long-term productive potential of essen-—
t1al forest lands through sound management and protection from damaging or
premature development.

e Institute adequate forest management programs for more of the
region's forest area.

e Protect the region's forests from fire, livestock, insect pests,
disease, and other destructive agents.

LAND RESOURCES
e Protect the Lake Michigan region's soil resources to assure their
continued availability for all beneficial uses by preventing adverse land uses

and reducing off-site damage due to winds and water-carried soil material.

e Provide suitahle regulations to insure adequate supplies of
productive so1l areas and enforce good soil management practices.

e Protect all soils from irreversible damage whach will render
them less fit for plant growth and absorption of precapitation.

® Give an especially high priority to the protection of soils with
a bhigh potential for agricultural crop production.

¢ Control buirlding and construction activities to minimize soal
loss during the periods when so1l is exposed.

¢ Adopt and enforce land use practices, which will minimize soil
degradation and off-site damages.

DRAINAGE AND WETLAND PROTECTION

# Identify and evaluate unique water-oriented natural environmments such
as wetlands, bogs, and estuary areas and determine the relative value of these
resources so that the most valuable can be preserved or protected on a praority
basis.

e Protect marsh and spawning areas in their natural state,
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e Carefully assess all drainage proposals as to thelr envircnmental
impact.

SHORELAND AND FLOOD PLAIN MANAGEMENT

o Promote a continued and more effective flood plain management
program,

e Regulate development of flood plains in order to protect human
1ife and health, minimize expenditures of public monies for costly flood
control projects, repair of damaged public facilities an the flood plain,
rescue and relief efforts, minimize business interruptions, maintain a stable
tax base; and discourage wvictimization of unwary land and home buyers.

e Reduce health, safety, and economic risks to the individual
because of flood hazard.

¢ Increase awareness and community participation in the National
Flood Insurance Program.

& Develop and administer a systematic approach of erosion control
to reduce damage to public and private properties caused by beach and bluff
erosion

& Develop and administer a regionally-oriented, systematic strategy
for erosion management.

¢ Provide technical and monetary assistance for structural and non-~
structural solutzons to bluff instability

¢ Administer land and water use regulations necessary to mitigate
future damages due to erosion.

» Continue data gathering and analysis of the Great Lakes water
system and causes of shoreline erosion damages.

o Provide technical and financial assistance for design, location,
and marntenance of erosion control structures

WATER QUALITY

s Interstate waters should meet requirements for recreatiomal use
and fish and aquatic life, except for variance allowed in Green Bay  Lake
Michigan should also meet standards for publ:ic water supply and thermal criteria
(Wisconsin Administrative Code NR 102.05 and 103.05 through 103.08)

17



e . . .It is the policy of this state to restore and maintain
the chemical, physical, and biological integrity of its waters to protect
public health, safeguard fish and aquatie lafe and scenic and ecological
values, and to enhance the domestic, municipal, recreational, industrial,
agricultural, and other uses of water. 1In order to achieve thas polirey,
the legislature declares that:

(a) It a1s the goal of the State of Wisconsin to eliminate
the discharge of pollutants into the waters of the State
by 1985;

(b) It i1s also the goal of the State of Wisconsin that,
wherever attainable, an interim goal of water gquality
which provides for the protecticen and propagation of
fish, shelifish, and wildlife and provides for recrea-
tion in and on the water be achieved by 1983

(c) It is also the policy of the State of Wasconsan that
the discharge of toxic pollutants in toxic amounts
be prohibited. i
(Wisconsin Department of Matural Resources, Chapter 147 on Pollution
Dascharge Elimination; 147 0L1)

e Because of the importance of Lakes Superior and Michigan and Green
Bay as vast water resource reservoirs, water quality standards for those
rivers emptyaing into Lakes Superior and Michigan and Green Bay shall be as
high as is practicable (Wisconsin Department of Watural Resources, Chapter
144 on Water, Ice, Sewage, and Refuse, 144.025)

¢ . . .restore, malntain, and enhance the purity of the waters
of the State, and assure that no contaminants are discharged into the waters
of the State.

. . .insure against the discharge of contaminants into the
environment to cause water pollution.

. « .enforce permit requirements for any increases 1in contaminant
discharges into the water or for comstruction or imstallation of a sewer or
sewage treatment facility. (Title 3, Section 12, State of Illinois Environ-
mental Protection Act, Water Pollution, Illinors Rev. Statutes, Chapter 111 1/2,
1001-1051)

FISH AND WILDLYFE

e Protect, develop, maintain, and restore, where possible, the
fishery resources of the Lake Michigan region consistent with their optimum
production and utailization for recreational aesthetic enjoyment and commer—
cial use.

e Make existing waters more productive through various management
practices such as fish population rehabilitation and stocking of hatchery
fash.
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o Acquire adequate knowledge of the fisheries resource so that
appropriate and effective programs can be devised.

o Assure preservation of and access to existing suitable waters
and to waters that may become available in the future.

e Cooperate with both public and private groups in an effort to
open lands and waters to the public wherever compatible with the existing
use.

¢ Protect, develop, maintain, and restore, where feasible, the
region's wildlife resources to provide optimum hunting and non-huntaing
recreational values and other social wvalues and to perpetuate ecosystems
necessary for public welfare.

e Establish regulations to adequately safeguard wildlife resources
for future generations.

¢ Provide technical services to State, Federal, local, and the
private sector regarding all phases of wildlife management.

e Preserve wetlands and other fish and wildiife habitats.
OUTDOOR RECREATION

# Preserve the natural resources of the Lake Michigan region for
present and future generations.

8 Preserve the region's cultural heritage.

¢ Provide outdoor recreational opportumities for utilizing resources
without degrading them.

e Identify and protect important natural features and scenic areas.
. ¢ Implement policy and program changes and projects which will con-
tribute to the solution of escalating conflicts and correcticn of major outdoor
recreation opportunity conflicts.

¢ Restore and preserve stream and riverbank lands.

¢ Emphasize public acquisition of shoreland, open space, and park
land.

¢ Acquire stream and river frontage to protect aesthetic and
recreation values.

e Improve surface water supplies by acquiring access to lakes.
¢ Protect historic and drcheological sites.

® Protect scenic areas along the Lake Michigan and Green Bay
shorelines and Lake Michigan 1slands.
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¢ Improve fishing and boating opportunities by accommodating
bridges, piers, and breakwaters to fishing and by providing more and better
harbors of refuge, docking facilities, and shore fishing structures.

e Develop more primitive and rustic camping facilaties.
e Expand small boat harbor developments.
WATER SUPPLY

¢ Insure that water resource supply is as adequate as possible
to meet present and anticipated demand.

® Project and quantify water needs on a regional planning basis
in order to assure adequate water supplies for continued growth and viability
of the region. i}
¢ Conserve and utrlize the water resources of the Lake Michagan
basin 1n the best interests of the people of the basin, and for the purpose
of promoting the public health, safety, and welfare.

e Protect originating sources of water supply.

® Protect critical ground water recharge basins from development
which increases surface runoff rates.

MINING

e Maintain and enhance the long-term potential of essentaal
mineral-bearing lands through sound management and protection from damaging
or premature development.

e TInsure adequate and continuing supplies of minerals for a growing
population at reasonable prices to consumers and consistent with environmental
goals,

e Provide that the air, lands, fish and waldlife affected by pros-
pecting or mining will receive the greatest practicable degree of protection
and reclamation.

ENERGY
e TInsure that an adequate and reliable supply of energy 1s available
for the future populace of the Lake Michigen region consistent with environ-
mental objectives and standards.
& FEncourage private and public efforts to conserve energy resources
® Encourage the investigation and use of alternative energy sources.
e Achieve a high degree of planning and coordination between energy

resource programs and natural resource management programs to minimize adverse
environmental effects.
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COMMERCIAL NAVIGATION

e Encourage the maintenance and expansion of .present commercial
navigation systems with full consideration of the environmental impacts of
such development.

¢ Encourage ecologically sound maintenance dredging

¢ Maintain free and unobstructed navigation in Lake Michagan.

e Encourage the viabality of Lake Michigan ports for commerciral
trade.

¢ Support efforts to mitigate constraints.te Great Lakes shipping
(e.g. conflicts with other transportation modes, limitations of the St
Lawrence Seaway).

e Work to establish facilities for on-shore bilge pumpaing and
sanitary treatment.

® Support equitable rate and regulatory structures among the
various transportation modes and in comparison to ocean ports.

¢ Support optimum utilization of present facilities and encourage

expansion, where needed, of support systems, especially as related to develop-
ment of container facilitres
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LAKE HURON REGIONAL GOALS

POPULATION AND ECONOMIC ACTIVITY

& Promote g stable economic base with scund environmental con—
siderations

e Promote regional economic well-being through stpport of needed
economic development in the Lake Huron regiom.

# Maintain a quality environment while recognizing the interac-
tion between the quality of the environment and other factors such as popu—
lation and economic growth.

ENVIRONMENTAL PROTECTION

® Encourage adherence to emvirommental controls by industrial,
agricultural, commereial, residentaal, and recreational users.

e Ensure that envirommental problems such as air, water, and
other resource pollution, public water supply, solid waste disposal, and
noise are closely related and addressed as a unified whole

AGRICULTURAL PRODUCTION

¢ Maintain and enhance the long-term productive potential of
esgential agricultural lands through sound management and protection from
damaging development.

¢ Insure adequate supplies of high quality food and fiber for a
growing population at reasonable prices to consumers

® Protect the quality of the enviromment from pollution from
agraicultural wastes and chemicals used in food and fiber production.

e Describe, rdentaify, and delineate prime agricultural lands and
undertake measures to preserve them.

FORESTRY

e Maintain and enhance the long-term productive potential of
essential forest lands through sound management and protection from damaging
or premature development.

LAND RESOURCES

¢ Encourage residentaal designs in harmony with the natural landscape
and man's need for open space.

e Protect the Lake Huron region's soil resources to assure their
continued availabilaty for all beneficial uses by preventing adverse land
uses and reducing off-site damage due to winds and water—-carried soil material

e Protect all soils from irreversible damage which will render
them less fit for plant growth and absorption of precipitation

22



e Control building aund construction activities to minimize soil
loss during the periods when soi1l 1s exposed

DRATNAGE AND WETLAND PROTECTION

e Preserve natural and wetland areas for educational and aesthetic
purposes

SHORELAND AND FLOOD PLAIN MANAGEMENT

e Protect the welfare of shoreline property owners from damages
by Lake Huron activity

¢ Protect the region's coastline from potential abuse and overuse.
e Identify coastal areas of ecological amd historical importance.

e Promote highway construction without destroying the zesthetac
value and uniqueness of the shoreland environment.

e Advance public awareness of the value and uniqueness of their
shorelands

e DPromote increased communication and cooperation among local
units of govermment involving shoreland management

WATER QUALITY g

e TImplement adequate wastewater management measures for the Great
Lakes system to prevent further water quality degradation and to 1mprove
the water resource for present and future use.

e Minimize pollution from runoff by curtailing careless land dis-—
turbances during construction, using sound agricultural practices, and con-
trolling urban area runoff.

FISH AND WILDLIFE

e Make existing waters more productive through various management
practices such as fish population rehabilitation and stocking of hatchery
fish

® Acquire adequate knowledge of the fisheries resource so that
appropriate and effective programs can be devised

e DProtect, develop, maintain, and restore, where feasible, the
regron's wildlife resources to provide optimum hunting and non-hunting
recreational values and other social values and to perpetuate ecosystems
necessary for publac welfare
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CUTDOOR RECREATION

# Preserve the natural resources of the Lake Huron region for
present and future generations

# Identify areas in need of recreational facilities and supported
by local governmental units.

WATER SUPPLY

® TInsure that water resource supply is as adequate as possible
to meet present and anticipated demand. .

e Protect originating sources of water supply.
MINING

e Maintain and ephance the long—term potential of essential
mineral~-bearing lands through sound management and protection from damaging
or premature development.

e Provide that the air, lands, waters, fish and wildlife affected
by prospecting or mining will receive the greatest practicable degree of
protection and reclamation.

ENERGY

e FEncourage private and publac efforts to conserve energy resources.

e Encourage the investigation and use of alternative energy
sources.

¢ Achieve a high degree of planning and coordination between
energy resource programs and natural resource management programs to minimize
adverse environmental effects.

COMMERCTAL NAVIGATION

e Enhance the viability of Lake Huron ports for commercial trade.
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LAKE ERIE REGIONAL GOALS

POPULATION AND ECONOMIC ACTIVITY

e Consider the finite capacity of the natural enviromment 1n
matters of population growth and distribution.

® Develop a responsive economic system offering opportunities
to all eitizens consistent with environmental goals.

¢ Insure avarlability of water resources and facility capacity
to support a reasonable rate of economic growth im the basan.

o Improve employment opportunities by protecting existing jobs,
creating additional jobs and providing greater job security to the region's
working force

¢ Provide for planned development of environmentally sound re-
gional infrastructure facilities such as deep-water and land-based ports,
power generation and transmission facilities, sewage treatment facilities,
facalities for the transportation, refining, storage, and distribution of
foss1l fuels, and other water—oriented commercial and industrial develop-
ments essentral to the economic viabiliaty of the region and its coastal
communities,

¢ Promote rational socio—economic growth, reasonable use of
resources, and an optimum level and variety of employment opportunitires
within the coastal =zone.

¢ Establish economic diversity through compatible uses of coastal
resources 1n appropriate locations.

® Develop a recommended policy on future growth within the coastal
zone that considers the public interest, the protection of enviromnmental
resources, the impacts of facility sitings, and land and water use regulations,
resource requirements and coastal access.

ENVIRONMENTAL PROTECTION

e Protect the fundamental rights of the people to enjoy a quality
environment consistent with human health and well-being.

& Protect the natural preocesses and ecological relationships of
man's life-support system.

¢ Manage man's activities to preserve natural, scenic, and aesthetic
values of the environment while meeting society's needs.

e Minimize desecration and degradation of natural areas, woods,
waterlands, and prairies through a coordination of efforts by Federal, State,
and local governments.

¢ Encourage local planning and development programs to become moxe
aware of their cumulative impacts on regional environmental resources.
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¢ Abate and prevent water pollution, protect matural and scenilc
beauty of water areas and streams, and protect and enhance ecological systems.

e Protect, conserve, and restore water and related resources to
levels of quality comsistent with continued or increased well-being of resi-
dents of the basin.

¢ Achileve water of high quality in adequate supply to meet society's
present and future needs, while enhancing scemic and aesthetic quality, and
giving consideration to the natural distribution of surface and subsurface
water to protect ecological systems.

e TFoster, promote, create, and maintain conditions under which man
and nature can thraive in harmony with each other, and achieve social, economic,
and technological progress for present and future generations.

e Maintain a balance between environmental resource preservation
and such economic activities as farming, manufacturing, shipping, and other
basin transportation systems.

e Protect, restore, and maintain unique and high quality wildiaife
and vegetation habitats, fish spawning areas, and shellfish beds.

¢ Protect and preserve distinct geologic formations such as dunes,
barrier beaches, islands, bluffs and cliffs, and unique features such as
Naragara Falls.

e Recognize all wastes as potential resources and manage those
resources for the protection, preservation, and enhancement of public health
and envaironmental qualaity.

e Secure public participation through public hearings, public
meetings, information programs, citizen committees, and other media to assist
in the preservation and enhancement of the environmental resources in the
Lake Erie basin

e Undertake effective environmental education to increase the
public's understanding of environmental challenges and to stimulate partici-
pation 1n their solution

® Provide comsistent standards to maintain at least present levels
of environmental gquality, and set levels for improvement of existing degrada-
tion.

& Provide guidelines for the development and utilization of all
natural resources in order to avert degradation and depletion.

& Provide for regulation of, and enforcement of laws against,
actions which adversely impact the environment.

e Intensify research, both into specific problems and into the

interrelationship among problems in different elements of our environment
and encourage and test innovative solutions
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e Provide for increased intergovermmental and goverpment-private
coordination to recognize and avert serious environmental preoblems such as
those affecting entire watersheds, airsheds, agricultural districts, and
urban open space.

# TFacilitate the broad exchange of environmental knowledge among
public and private interests at all levels and provide all possible technical
guidance to local governments, business, and individuals in order to ensure
environmentally acceptable development and rehabilitation.

¢ Establish reasonable methods and schedules for envirommental
improvements and move toward imposing the costs of environmental protection
darectly on users of products and services in the original price

AGRICULTURAL PRODUCTION

¢ Consider environmmental quality in the production of food and
fiber free of contamination and disease.

e Maintain and enhance the long-term productive potential of
essential agricultural lands through sound management and protection from
damaging development.

FORESTRY

e Maintain and enhance the long-term productive potential of
essential forest lands through sound management and protection from damaging
or premature development,

LAND RESCURCES

¢ Ensure that surface and subsurface land uses are plammed to be
compatible with the resource capability and protect the general health and
welfare of the people.

¢ Protect and improve the productive capacity of the soils, fields,
and woodlands, and reclaim those land resources degraded by man or matural
disasters.

¢ Protect those ecologically fragile and wild lands and preserve
for posterity places having archeologieal, cultural, ecological, educational,
recreational, historic, or scenic value.

e Conserve productive agricultural, forest, and mineral-bearing
lands through good management and protection from damage and conflicting
development.

® Promote orderly development within the coastal zone, particularly
over large tracts of undeveloped land, along beachfronts, and along shore-
fronts of lakes, rivers and streams, so as to avoxrd land use conflicts and
the unnecessary degradation of natural resources.
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DRAINAGE AND WETLAND PROTECTION

e Preserve wetlands through public acquasiticon and enforcement
of applicable laws.

SHORELAND AND FLOOD PLAIN MANAGEMENT

® Promote wise uses in such natural-hazard areas as £lood plains,
streamn belts, bluffs, dunes and barrier beaches where development could
unreasonably endanger life or property.

e Continue coastal zone management planning to preserve and pro-
tect existing shore zone resources.

e Preserve, protect, develop and, where possible, restore and
enhance natural resources of the coastal zone for this and succeeding
generations.

® Provide opportunities, for this and succeeding generations,
to enjoy and use amenities within the coastal zome.

e Mtigate existing flood damage problems and minimize future
flood damages.

e Mszke further evaluations of alternatives for regulating lake
level fluctuations in the Great Lakes with State and local involvement and
adequate consideration of envirommental effects.

e Increase awareness and community participation in the National
Flood Insurance Program.

o Promote sound flood plain management and assist in integrating
flood plain management with local land use management.

e Limit development in flood-prone areas, and relocate over time
existing flood prone developments such as housing, schools and hospitals,
flood- proof existing structures where possible, and establish adequate flood
warning system.

WATER QUALITY

e Implement adequate wastewater management measures for the Great
Lakes system to prevent further water quality degradation and to improve the
water resource for present use and future growth.

e Tmprove air and water quality an order to meet required standards.
e TFurther strengthen water pollution prevention and abatement;
seek better ways to meet treatment needs; and expand the water quality
monitoring network.
e Minimize pollution from runoff by curtailing careless land dis-

turbances during ceonstruction, using sound agricultural practices and controlling
urban area runoff
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e Encourage land treatment and management practices to reduce
agricultural runoff and other non—point pollution in rural areas

¢ Design urban management practices to reduce non-point poliution
from stormwater runoff and other sources.

¢ Identify and develop institutional arrangements for implementation
of regional or basinwide water quality plans.

FISH AND WILDLIFE

e Protect existing fish and wildlife habitats to ensure their
preservation and integrity as an essential part of the environment

¢ {reate new habitats and improve exasting habitats for desirable
fish and wildlife by innovatave management of land and water resources

¢ Manage all species of fish and wildlife for their intrinsic and
ecological values and benefits to man by providing conditioms for mnatural
propagation, improving fish hatcheries, controlling species that may conflaet,
and providing for harvest of selected species.

¢ Provide opportunity for enjoyment and maximum best use of fash
and wildlife resources by hunters, fishermen, and nature lovers.

QUTDOOR RECREATTON

¢ Provide adequate water and related land resources to meet present
and future water-oriented and water—enhanced recreational needs.

¢ Maintain recreational resources and facilities adequate for the
needs of society and compatible with the resource capabality.

e Maintain a balance between development and preservation of natural
resources to assure that all types of outdoor water-related recreational
opportunities are avarlable for present and future generations.

e Coordinate water-related outdoor recreation planning with overall
land-use planning, of which i1t 1s an integral part

e Maximize recreaticnal opportunities related to the unique resources
of the coastal zone.

e Provide opportunities for publie access and for public recreation
in the coastal =zoune.

WATER SUPPLY

¢ TProvide water suppllies of adequate quantity and quality to meet
short-range and long-range needs.

¢ Develop water resources to assure adequate supplies during water
shortages and droughts, as well as other possible emergencies
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o Promote regional water systems and system 1nterconnections.

¢ Stress conservation measures that help insure the future availabality
of water resources.

e (Conserve water supplies through metering, reuse, and protecticn
of surface and groundwater sources, and the development and use of new technology.

e Assure the adequacy 6f water supply, including the protection of
watersheds, aquifers, and recharge basins

e Suggest changes in water laws and ainstitutional arrangements
deemed necessary to assure the adequacy of present and future supplies and
the equitable dastribution thereof.

e Equitably allocate water among domestic, industrial, and agri~
cultural users.

MINING

® Maintain and enhance the long—term potential of essential mineral-
bearing lands through sound management and protection from damaging or premature
development.

e Regulate the use and removal of mineral resources, particularly
sand and gravel, natural gas, and off-shore oil deposits.

ENERGY

e Manage energy resources so that there will be an adequate supply
to meet society's needs, while protecting environmental quality

e Develop an energy resources plan for the Great Lakes Basin giving
consideration to potentials for energy production from renewable resources
and energy conservation.

e Urge that the Federal government implement a national energy
policy, which realistically assesses energy needs and supply, and commits the
nation to developing altermative energy sources, minimizing future demand through
appropriate load management technigues and conserving environmental values and
resources.

e Increase the efficiency of electrical generation and transmission
to comnserve fuels and minimize environmental impact, prevent or use waste heat

¢ Require that energy implications be comsidered in land use and
transportation decisions to reduce energy waste and environmental degradation.

e Apply stringent energy conservation measures for residemtial,
commercial, and industraial energy use, including improved insulation require—

ments and mandatory product efficirency levels, in order to reduce energy waste

# Require all new and replacement generating plants to adhere
stractly to all environmental and land use criteria.
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COMMERCIAL NAVIGATION

e Investigate navigation and ports and harbors on the Great Lakes
and determine necessary improvements,giving consideration to future navigation
trends and impacts of present and future port and harbor facilities on adjoin—
ing land areas and other emvironmmental resources.

® Recognize the importance of Lake Erie ports to the economy of
the region.

e Develop a transportation system for the safe and efficient move-
ment of people and goods comsistent with the environmental goals.
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LAKE ONTARTIO REGIONAL GOALS

Because the entire Lake Ontario Region (ASA 08)  lies within the
State of New York, goals and objectives submitted by the New York State
Department of Environmental Conservation are presented here in their entirety.
These goals and objectives are arranged along the following boundaries
State of New York, Great Lakes Basin, sub-basins, and the coastal zone.
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State of New York -~ Goals and Objectives

Economic Development

1. Strengthen the State's economy by expanding the economic base and
achieving sound growth and development in all phases of economic
activaty.

2. Improve employment opportunities by protecting existing jobs, creating
additional jobs and providing greater job security to the State's
working force,

Environmental

Goals

1. Conserve, improve and protect the State's natural resources and environment
and control water, land and air pollutizon, in order to enhance the health,
safety and welfare of the people of the state and thexr overall economic
and soecial well being.

2. Develop and manage the basic resources of water, land and air to the end
that the state may fulf1ll 1ts responsibility as trustee of the environment
for the present and future generations

3. Improve and coordinate the environmental plans, functions, powers and
programs of the state, in cooperation with the federal government, regions,
local governments, other public and private organizations and the concerned
individual.

4. TFoster, promote, create and maintaip conditions under which man and nature

can thrive in harmony with each other, and achieve social, economic and
technological progress for present and future genmerations.

Objectives

Envirommental Quality Standards - Provide consistent standards to maintain

at least present levels of envirommental quality, and set levels for improve-
ment of existing degradation.

Development Guidelines - Provide guidelines for the development and

utilization of all natural resources in order to avert degradation and
depletion,

Regulation and Enforcement - Provide for regulation of, and enforcement

of laws against, actions which adversely impact the enviromment.

Eanvironmental Research - Intensify research, both into specific problems

and into the interrelationship among problems in different elements of our
envirvonment and encourage and test 1nnovative soluticns.
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Intergovernmental Coordination - Provide for inecreased intergovernmental
and government-private coordination to recognize and avert serious emviron-
mental problems such as those affecting entire watersheds, airsheds, agri-
cultural districts, and urban open space,

Environmental Information and Data Exchange - Facilitate the broad
exchange of envirommental knowledge among public and private interests at _—
all ievels and provide all possible technical guidance to local governments,
buginess and individuals 1n order to ensure environmentally acceptable
development and rehabilitation.

Transition and Adjustment ~ Establish reasonable methods and schedules
for environmental improvements and move toward imposing the costs of
environmental protection directly on users of products and services in
the original price.

Priorities of Needs - Budget and carry out environmental programs in
order of urgency, with first emphasis on halting further degradation,
second on improving existing situations and third on forestalling future
dangers.

Public Understanding ~ Undertake effective environmental education to
1ncrease the publie's understanding of environmental challenges and to
stimulate participation in their solution,

Sub-objectives

Land -Use

1. Develop land use guidelines to 1dentify compatible and incompatible
uses, relate environmental consaderations such as energy, air and water, and
wncorporate public service needs such as water supply, solid waste management
and recreational space.

2, Establish a statewide system for land use guidance, to fully account
for local and regional and statewide envirommental values and governments'
capacity to provide sewers, water supply, solid waste disposal and other
services.

3. Vastly refine the store of information such as soil capability,
geology, plant types and associations, animal habitat, and ground-water
recharge areas, as well as related land use information. Expand data
retrieval and analysis systems.

4. Make land use plans effective by modernmizing control powers at all
levels of government, revamping the property tax, and using public facilities
to promote envirvonmentally sound development.

5. Protect the Adirondack Park through strong management of the Forest
Preserve and sound private land use practices,

6. Conserve productive agricultural, forest and mimeral bearing lands
through good management and protection from damage and conflicting development.
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Water Resources

7. Turther strengthen water pollution prevention and abatement,

seek better ways to meet treatment needs, expand water quality monitoring
network.

8. Minimize pollution from runoff by curtailing careless land dis-

turbances during construction, use of sound agricultural practices, and by
controlling urban area runoff,

9. Conserve water supplies through metering, reuse and protection of
surface and groundwater sources. Promote regional water systems and system

interconnections, Equitably allocate water among domestic, industrial and
agricultural users.

10, Limit development in flood-prone areas, and relocate over time
existing flood prone developments such as housing, schools and hospitals.

Flood-proof existimg structures where possible. Establish adequate flood
warning system.

11, Protect water quality, scenic integrity of lakes and recreational
rivers against overuse and overbuilding of shorelines and adjacent areas.
Balance recreation opportunities for swimming, boating, fishing and quiet
relaxation, through best use allocations in keeping with natural capacity

Fish and Wildlife

12. Protect existing fish and wildlife habitats to ensure their
preservation and integrity as an essentisl part of the environment.

13. Create new habitats and mmprove existing habitats for desirable
fish and wildlife by innovative management of land and water resources.

14, Manage all species of fish and wildlife for their intrimsic and
ecological values and benefits to man by providing conditions for natural
propagation, improving fish hatcheries, controlling species that may
conflict and providing for harvest of selected species.

15. Provade opportunity for enjoyment and maximum best use of fish
and wildlife resources by hunters, fishermen and nature lovers.

Enexgy

16. Urge that the federal government implement a national energy policy,
which realastically assesses energy needs and supply, and commits the nation
to developing alternative energy sources, minimizing future demand through
appropriate load management techniques, and conserving environmental values
and resources

17. Increase the efficiency of electrical generation apnd transmission to
conserve fuels and minimize environmental impact. Minimize or use waste
heat.
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18. Require that energy implications be considered in land use and
transportation decisions to reduce enmergy waste and envirommental
degradation.

19. Apply stringent energy conservation measures for residential,
commercial, and industrial energy use, including improved insulation
requirements and mandatory product efficilency levels, 1n oxder to reduce
energy waste.

20. Require all new and replacement generating plants to adhere
strictly to all envirommental and land use criteria.

Great Lakes Basin

General

1. Environmental Quality

Protect, conserve and restore water and related resources to levels of
quality consistent with continued or increased well-being of residents of
the basin.

2. Regional Development

Insure availability of water resources and facility capacity to support
a reasonable rate of economic growth in the basin.

§§51nW1de

1., Lake Level Studies

Make further evaluations of alternatives for regulating lake level
f£luctuations in the Great Lakes with State and local involvement and adequate
consideration of environmental effects.

2. Energy Resources

Develop an emergy resources plan for the Great Lakes Basin giving
consideratzon to potentials for energy production from renewable resources
and energy comservation.

3. Wastewater Management

Implement adequate wastewater management measures for the Great Lakes
system to prevent further water quality degradation and to improve the water
resource for present use and future growth.
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4.

Havigation and Ports and Harbors

Investigate navigation and ports and harbors on the Great Lakes and

determine necessary improvements giving consideration to future navigation
trends and impacts of present and future port and harbor facilities on
adjoining land areas and other environmental resources,

St. Lawrence River Sub-basin

1.

Conduct more detailed studies of the operation of existing hydroelectric
power plants and develop alternative regulatien patterns to minimize

existing problems giving full consideration to the economic and environ-
mental aspects.

Undertake a lake lewvel regulation study of the Lake Ontario-St. lawrence
River Subsystem of the Great Lakes with New York State and local repre-
sentation to develop improved methods of regulating the subsystem and
obtain data on high and low water level conditioms for use in management
of shoreline areas.

Black River Sub-basin

1.

Implement a comprehensive non-structural flood plain management program
in the Black River Flats through cooperative Federal, State and local
efforts.,

Improve water quality in the Black Ruiver by pollution abatement measures
and accelerate implementation of fish and wildlife management measures

and development of recreation sites along the Black River.

Reevaluate the feasibility of developing additional hydroelectric capacity

in the Black River Basin based on the recent increased costs of alternative

fossil fuel energy sources.

Oswego River Sub-basin

1.

Establish a basin management agency to provide central management and
control of the basin system of water and related resources.

Implement a priority system for water use, lake target level objectaives
and streamflow objectives using the Oswego River Basim Plan as a guide
coordinating with local interests.

Conduct Level C studies through the Corps of Engineers with State and

local involvement to implement lake level regulation and flood damage
reduction measures,
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Genesee River Sub-~basin

1. Develop and implement a basinwide flood damage reduction program making
full use of applicable non-structural and structural measures.

2. Reevaluate the feasibzlity of the Stannard multipurpose reservoir project
1n the headwaters of the Genesee River 1f warranted by changing conditioms
that may make the project economically justifiable and envirommentally
acceptable.

Erie-Niagara Sub-basin

1. Continue the Corps of Engineers Buffalo Urhan Area Study to develop flood
damage reduction measures for flood problem areas along the many tributary
streams wtilizing appropriate structural and non-structural weasures,

2  Continue wmplementation of the ongoing State and local water quality
management program to meet stream water gquality standards giving
additional emphasis to urban stormwater runoff and non-point sources of
pollution.

Coastal Zone - State Goals and Objectives for Great Lakes-Lake Erie and
Lake Ontario

Goal

To preserve, protect, develop and where possible, restore and enhance
natural resources of the State's coastal zone for this and succeeding
generations.

Objectives

- Preservation of the wetlands through public acquisition, enforcement
of the Tidal Wetlands Act, and comparable acquisition and legisiation for
the protection of freshwater wetlands.

- Protection, restoration and maintenance of unique and high quality
wildlife and vegetation habitats, fish spawning areas, and shellfish beds.

- Protection and preservation of distinct geologic formations such as
dunes, barrier beaches, islands, bluffs and cliffs, and unique features
such as NWiagara Falls.

~ Regulation of the use and removal of mineral resources, particularly
sand and gravel, natural gas, and off-shore o1l deposits.
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Goal

To provide opportunities, for this and succeeding generations, to
enjoy and to use amenities within the coastal zone.

ObJectlves

~ Provision of opportunities for public access and for public recreatron
1n the coastal zone.

- Preservation and enhancement of high quality and varied scenic views
and vistas.

—~ Preservation, restoration and maintenance of historiec and unique natural
sites, districts or artifacts.

Goal

To promote the health, safety, welfare, and economic well-being of all
citrzens throagh wise use and management of the State's coastal zones.

Objectives

-~ Promotion of orderly development within the coastal zone, particularly
over large tracts of undeveloped land, along beachfronts, and along shorefronts
of lakes, rivers and streams, so as to avoid land use conflicts and the unnecessary
degradation of natural resources.

- Provision for planuned development of environmentally sound statewide and
regilonal infrastructure facilities such as deep-water and land-based ports,
power generation and transmission facilities, sewage treatment facilaities,
facilities for the transportation, refining, storage and distributron of fossil
fuels, and other water-oriented commercial and industrial developments essential
to the economic viabirlity of the State and 1ts coastal communities.

~ Improvement of air and water quality in order to meet required standards.

- Agssurance of the adequacy of water supply, including the protection of
watersheds, aquifers and recharge basins

-~ Promotion of wise uses in such natural-hazard areas as flood plains,
stream belts, bluffs, dunes and barrier beaches where development could
unreasonably endanger 1life or proserty.

- Preservation of high viability agricultural and forest lands.

Goal

To coordinate the plans, programs and projects of various governmental
and private interests involved in the coastal zone
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Objectives

- Effective monitoring of federal, interstate, State and local plans,
programs, and policies in order to avoid duplication and waste.

- Assurance of opportunity for public interests to be represented 1in
the development and implementation of a coastal zone management program.

~ Assurance of compatibility of a coastal zone management program with
existing and future public programs and policies.

- Identification of coastal zone development decisions having regional
or statewide implicatioms and the development of policies and procedures
for making development decisions when local and regional or statewide
interests are in conflack.
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SQCIO-ECONOMIC CHARACTERISTICS

Projections of population, economic activity, emnergy production, and land
use are at the heart of the Assessment process, To determine future resource demands,
needs, and requirements, an initial analysis of current and projected socilo-economic
factors 1s necessary. The following tables of socilc-economic characteristics were
sent to State and some Federal members of the Great Lakes Mational Assessment Work
Group Work Group members were given the options of indicating: a preference for
exther the Framework Study or Assessment projections, no preference {1 e , the
projectlons represent a reasonable range of future conditions), or that neirther of the
projections are satisfactory (in this case, the Work Group member was asked to supply
us with an alternative set of projections).

The socio-econcmic characteristics are presented by Aggregated Subareas (ASAs).
After each table, the State preference 1s specified, along wrth the National Assessment
Work Group recommendation for adoption as the State~Regional Future condition  This
recommendation 1S based on State preferences and comments from the Public Review Group
and the rest of the Work Group. Those Public Review Group comments which indicate
disagreement with the recommended projections are also included.
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LAKE SUPERTIOR REGION — ASA 01

1975 NATIONAL ASSESSHEMNT
Scate~Regional Future
S0CI0-ECONQLIC CHARACTEPISTICS

4 REGTON

Great Lakes {(04)

AREA (in acres x 1000)

asalo o 16,998 &

L
E
3-STATES wy, wr, wr

COBNTIES wipnesota (4), Wiscomsin ¢4), Michigan (9)

CHARACTERISTICS/
UNITS

Population,-

Tocal
Number (000)
SHMSA

Nan-5M54

Total

Employmant
Number (000)

Total FS 1958 §
Earnings (000}
NA 1967 §

Per FS 1958 §
Capita
Income
Ha 1967 $

Steam-Electric
Energy
Producton

(GLH)

Land and
Wacer Area-
Acres (000)

Total Surface
Water

Land Use,
g Total Area
E

Agriculture,-
Total

Crepland
Pasture
Forest &
Tfoodland
Grazed

Urban

Forest

Wetlanas

Other

2 W ey ML, TGV 4 1]

GLB Framework Study 1975 Nariopal Assessment
1970 1980 2060 1975 1985 2000
3333 337 9 394 6 5334 8 3313 328 2
—— 259 3 249 4
—— 272 0 278 8
171 8 194 8 221 8 152 2 2027 214 7

nrasnie 1,510,310} 2,965,087 1,346,400 1,793,300 { 2,756,500

e 3,638 6,631 3,343 4,519 7,043
3,332 4,638 28,290 3,334 3,761 36,655
16,998 & 16,998 4
1,083 1 [
15,915 3 —————
838 2 858 2 857 7 1,222 1,971 1,700
692 9 692 9 692 5 5521 8591 1,12%
165 3 165.3 165 2 223 971 433
447 139 139
i
E
522 3 423 0 431 8

14,264 5| 14,263 8] 14,255 8

370 3 370 3 370 3

1 Iacludes Non-Rotation Hayland

REPRODUCIBILITY OF THE
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LAKE SUPERIOR REGION — ASA 01

MINNESOTA

The projections developed for the 1975 National Assessment in general appear to be more
appropriate in almost all cases than those generated for the Framework Study.

1l. Per Capita Income — The inereased ancome from 1975 to 2000 in the NA
projections seems to be too high. The same is true for the FS projections,
Income 1n constant dellars has doubled over the last 20 to 25 years but
this has been largely due to massive technological improvements and changes

in the various economic sectors. It seems questionable that this trend can
be maintained

2., Steam Electric Energy Production - It seems that the 1985 projection of
power 1n hoth the FS and the NA are too low, based on what the major power
companies are projecting for Minnesota  In addition, the 2000 projections

for power are difficult to evaluate A 10-fold increase in power produc-
tion over a 25 year period seems too hagh.

3. Agriculture - Cropland — Because of the physical and climatic condations

found in northeastern Minnesota, it seems highly unlikely that cropland
will 1ncrease Minnesota assumes these figures are reflecting changes
in Wisconsin or Michigan.

WISCONSIN

Wisconsin recommends using all of the National Assessment figures that are supplied.

They suggest rechecking the N A Steam-Electric Energy Production figures shown for the year
2000 It seems suspicaously hagh

MICHIGAN
No preference

PUBLIC REVIEW GROUF COMMENTS

Regional and local population forecasts project significant growth for the area as
opposed to the decline suggested by the OBERS Series E projecticns. - Kay Jennings,
Metropolitan Interstate Commiftee

The projections for energy production by the year 2000 appear to be unrealistic and
excessive, - K, A Carlson, Minnesote Power and Light Company

The long-range, year 2000, forecasts appear reasonable. Electric energy production
forecasts foxr 1985 reflect am unreasonably low growth rate -~ J K, Babbit, Wisconsin
Michigan Power Company

The steam—-electric energy production figures seem to be high for the basin generally
and for Wisconsin in particular - Stephen Born, Wisconsin State Planning Office

WORK GRCOUP RECOMMENDATION

Adopt the National Assessment projections as the State-Regional Future, for all
categories except land use, with the caveat that the steam-electric energy production
figures may be too high for the year 2000. For land use, adopt the Framework Study figures
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NORTHWESTERN LAKE MICHIGAN REGION - ASA 02

1975 NATIOWnLl -~SSESS.JENT
Scate-Regional Tutura
SOCTO-ECONOMIC CHARACTEPISTICS

REGEON  Great Lakes (04) AS4 No 02 AREA (10 zcres < 1000) 11,171 2

STATES ML, WI

COUNTIES Michaigan (4}, Wisconsin (20},

CoRRT S LEW N W )

CHARACTERISTICS/
UNITS

Populaticn,-

Tocal
Number (00Q)
SMSA

Non=-5MSA

Total
Employment
Number (QC0)

Toral FS5 1958 §
Earnings (000}
NA 1967 §

Per FS 1958 §
Capita
Income
NA 1967 §

Steam~Electric
Energy
Produccron

{GITH)

tand and
Wacer Area—
Acres (000)

Total Surface
Wacer

Land Use,
Total Area
Agriculcure,-

Total
Cropland
Pasture
Forast &
Woodland
Grazed

Urban
Forest

Fetlands

Other
Femane

1970 1980 2000 1875

GLBE Framework Study 1975 National Assessment

1985

2000

1,005 wazt 1,357 1076 3

1131 9

499 5

632 &

1192 1

547 6

645 5

10 412 9 462 7 430 1

472 9

518 4

———— | 3,128,448{ 6,842,315] | 2,935,711

4,139,018

6,602,300

—————— 3,872 6,646 3,513

4,761

7,290

4,648 15,149 47,968 13,786

16,354

47,547

9 2
10,401 97 13,171 2

391 2 ———

10,010 7 ——

3673 1 3664 2 3647 6 4,480

3316 4 3308 4 3293 & J,lﬁf

356 7 355 8 354 2 432

905

4,507

3,261
1,037

207

464 0 487 0 530 2

5116 6 5104 2 5081 0

757 1 755 3 751 9

iR

1 Inciides Non-Rotation Fayland

2 ASA 02 = PSA 2 1 plus Delea Countty
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SOUTHWESTERN LAKE MICHIGAN REGION -~ ASA 03

1975 NATEONMAL ASSESSMEMT
State~Regional Future

SOCLO-ECONOMIC CJAARACTEPISTICS

V-2

REGIOV

Great Lakes (04)

ASa Yo
— Q3

AREA (im acres x 1000)

5315 8

STATES

IL, IN, WI

COUNTIES Illinois {6}, Indzana (&), Wiscousin (7)

TR Pk o

CHARACTERESTICS/
UNLTS

Population,~-

Tocal
Nusber (000)
SHSA

Hon~SHSA

ERATLE,

Total
Euxployment
Number (000)

Toeal FS 1958 §
Earnings (000)
XA 1967 §

Per FS 1958 §
Capita
Income
NA 1967 3§

{ Steam-Electric

Energy
Production
{GWH)

skl

LA

¥ 0 TARN FoET NAESTHET

Land and
Wacer Area—
acres (000)

Toral Surface
Wacer

Land Use,
Total Area
Agriculture, -

Toeal
Cropland
Pasture
Forest &
Woodland
Grazed

Urban

Forest

Werlands

Otnex

_

1970

GLB Framework Study

1930

2000

1975

1975 HYational Assessmant

1985

2000

9492 8

10,999

13,844 S

9987 7

10,764 &

10,549 7

214 7

11,913 &

11,680 8

232 34

3842 9

4624 §

5834 8

4,401

4930 &

5619 2

42,057,354

84,959,603

39,547,700

35,688,200

89,135,700[

4,849

1,999

4,824

6,407

9,432

29,769

58,%20

208,044

49,426

89,149

164,768

5315 8

103 7

5212 1

5315 8

3080 8

2843 &4

237 &

2683 8

2477 0

206 3

2166 8

1999 8
167 0

3,083

185

196

1
2,701

1
2,287
814

47

2,368

1
2,018
805

43

1210 5

340 7

1762 2

296 §

2397 7

239 7

580 1

505 3

407 9

1 Iacludes ¥on-Rotacion Hayland
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EASTERN LAKE MICHIGAN REGION - ASA 04

1975 VATIONAL ASSESSMENT
Scate~-Regional Future

3S0CLO~ECONOMIC CHARACTECPISTICS

REGION

Great Lakes (04)

ASA Vo

04

AREA (1n acres x 1000} 1

6,796 1

TRl yr

STATES N, MT

COUNTIES

Indiana {6), ¥ichigan (39)

CHARACTERISTICS/
UNITS

S

Population,~

Total
Number (000}
SHSA

Non-5HSA

Total
Employment
Number (000)

Total FS 1958 §
Earmings {00Q)
Na 1967 §

Par FS 19358 §
Capita
Income

Na 1967 §

Steam-Elactric
Energy
Produccion

(GWH)

ANICAL

wlL LT o T,

Land ard
Waker Area—
Acres (Q00Q)

Total Surrace
Hacer

Land Use,
Total Area
Agricultare,-

Total
Cropland
Pascure
Forest &
Woodland
Grazed

Urban
Forest
Weztlands

Otherl

LR ) T, ol

GLs F
1970

ramework Scudy
1980

2000

1975 National Assessment

1975

1985

2¢00 5

3019 1

3461 2

4443 3

3110 0

3385 6

2119 6
1266 0

3756 8

2390 0
1363 8

1134 0

1340 &

1747 3

1284 5

1462 3

1686 8

10,509,845

23,081,051

9,424,100

13,688,800

22,737,500

3,872

6,794

3,893

5,250

7,851

12,645

31,688

128,162

22,783

37,783

96,441

17,565

515 8

17,049 6

16,796 ¥

7667 5

6856 3

811 2

7588,6

6784 O

804 &

7467 2

6672 9

7946 3

7 083

5,30§
912

267

7,439

5,885
1,358

195

1233 3

7139 0

1353 &

7106 3

1541 9

7052 4

T

16069 8

1001 3

988 1

1 Includes “on-Retation Haslaad

2 ASA G4 = PSA 2 3 and PSA 2 4 minus Delta County
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NORTHWESTERN LAKE MICHIGAN REGION - ASA 02
MICHIGAN

No preference

WISCONSIN

Wisconsin recommends using all of the National Assessment figures that are supplied.

They suggest rechecking the N.A. Steam—FElectric Energy Production fagure shown for the year
2000 It seems suspiciously hagh.

PUBLIC REVIEW GROUP COMMENTS

The long-range, year 2000, forecasts appear reasonable Electric energy production
forecasts for 1985 reflect an unreasonably low growth rate. - J K. Babbatt, Wiscomsin
Michigan Power Company

The steam—electric energy production figures seem to be high for the basin generally
and for Wisconsim 1n particular - Stephen Born, Wisconsin State Planning Office

WORK GROUP RECOMMENDATION

Adopt the National Assessment projectizons as the State~Regional Future for all
categories except for land use. Adopt the Framework Study land use figures.

SOUTHWESTERN LAKE MICHIGAN REGION -~ ASA 03

WISCONSIN

Wisconsin recommends using all of the Natiomal Assessment figures that are supplied.
They suggest rechecking the N A Steam-Electric Energy Production figure shown for the year
2000 It seems suspiciously high,

ILLINOIS

It appears that either projection 1s reasonable  However, the Framework Study figures
appear most accurate regarding land use 1ssues.

INDIANA
In all cases it appears either projection 1s reasonable and seemingly accurate
WORK GROUT RECOMMENDATION

Adopt the National Assessment projections as the State-Regional Future for all
categories except for land use. Adopt the Framework Study land use figures.

EASTERN LAKE MICHIGAN REGION - ASA 04

INDIANA
In all cases 1t appears either projection 1s reasonable and seemingly accurate.

(continued on page 49)
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LAKE HURON REGION — ASA 05

1975 NATIOMAL ASSESSMENT
State-Regional Future

SOCIO-ECONOLEC CHARACTEPISTICS

'f RECION Great Lakes (04) ASA Vo 05 AREA (in acras . 1000) 8628.4
: -
; STATES ML COUNTIES Michigan (22)
i CHARACTERISTICS/ GLB Framewozk Study 1975 National Assessment
§ UNETS 1970 1980 2000 1975 1985 2000
Populacion, - 1263 3 1611 1| 1809 2 1315 8 | 1469 7 1678 6
Total
Number (000)
SHSA 1019 4 1192 4
Hon-SMSA 450 3 486 2
Total 422 1 530 2 698 0 500 2 586 3 706 8
Employment
Number (000)
Toral £S5 1958 § e | 4,462,200 9,844,800 | 4,266,400 | 6,337,300 | 10,796,300
Ea.rnings (000) LS s > 3 ] ] s 1) >
NA 1967 §
L
Xrer FS 1958 § —_ 4,300 7,159 3,962 5,350 8,116
Capita
Encome
: A 1967 §
Steam-Elaccric
Enargy 7,512 36,746 | 148,956 5,650 9,836 36,126
E Productien
3 (GWH)
Y Land and 8268 4 8628 4
g Water Area—
E Acres (000)
Toral Surface 186 5 —_——
Water
Land Use, B4&1 9 _—_
Toeal Area
Agriculrure,- 31260 0 3225 5 3175 4 3,126 3,587 3,546
Total
& ¢ 55
Cropland 2901 2 2869 5 2823 & 2,28 2,69 2,63%
Pasture 358.8 356 0 52 0 317 782 782
Forast & 521 113 112
Woodland
Grazed »
Urban 568 & 629 O 715 9
Forest 5109 ¢ 4087 3 4056 5
H
r Wetlands
[
E Otner 504 3 500 1 494 1
i

1 Includes won-Rotatien Haylamd
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http:SOCIO-ECONOt.IC

EASTERN LAKE MICHIGAN REGION — ASA 04 (continued)

MICHIGAN
No preference
WORK GROUP RECOMMENDATION

Adopt the Natiomal Assessment projections as the State-Regional Future for all
categories except for land use. Adopt the Framework Study land use figures,

LAKE HURON REGION - ASA 05

MICHIGAN
No preference
WORK GROUP RECOMMENDATION

Adopt the Natiomal Assessment projections as the State—Regional Future for all
categories except for land use. Adopt the Framework Study land use figures
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WESTERN LAKE ERTE REGION -

1975 NATIOMAL ASSESSMENT
State-Regional Fururs

SOCIC-ECONQMIC CHARACTEPISTICS

ASA 06

Ly
E RECTON Geeat Lakes (04) ASA Yo 06 AREA {11 acres x 1000) 10,430 8
£
4 STATES MI, IN, OH COUNTIES Michigan (9), Indiana (3), Ohio (20) s
d
CHARACTERISTICS/ CLB Framework Study 1975 National Assessment
UNLITS 1970 1980 2000 1975 1985 2000
Population,-
Tocal 6,573 5 7765.2 9899 ¢ 6928 9 7610 1 8544 2
Number (000)
SMSA 6435 9 7239 3
Non-SMSA 1174 2 1305 ¢
f Total
Employment 2482 3 3058 2 3950 5 2876 3 3301 35 4691 6
Number (000)
Tozal FS 1958 §
farnings (000) ————— 127,671,700 ]57,393,300 P6,229%,200 37,653,800 | 61,535,500
NA 1967 §
Per FS 1958 §
Capzta ———— 4,498 7,526 4,547 6,053 8,989
Income
WA 1967 §
Steam-~Electric
Energy 38,992 56,285 167,737 43,532 97,089 201,212
Produczion
{GWH)
Land and ;
Water Area-— 10,430 8 10,430 8
scres (000)
Toral Surface 130 9 —————mas
Wacer
Land Use, 10,299 8 ———
Total Area
Agriculeure,- 7282 2 7014 9 6625 3 7,360 7,255 7,060
Total
I 1 1
Cropland 6950 7 6696 4 6325 8 6,297 6,616 6,417 8
E
] Pastuxe 331 5 318 § 299 5 517 570 5754
A
: Forest & 546 68 87
L t'oodland 8
; Grazed 3
: 3
[
Urban 1327 2 1684 4 2203 1 q
s
H
Forest 1119 1 1053 3 959 1
E Wetlands
{
4 Ocher 371 3 547 2 512 3 g
£ 5
[}

1 Includes Non-Roctacion Haivlaad
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EASTERN LAKE ERIE REGION - ASA 07

1975 NATIDNAL ASSESSMENT
State-Regronal Future
SOCIO~ECONOMIC CHARACTEPISTICS

L 3 § .
HEeetow . oo ASA No AREA (in zeres ¢ 1000) gus o
E STATES OH, PA, NY COUNTIES Ohro (8), Pennsylvamia (1}, Wew York (4)
H
§ CHARACTERISTICS/ GLB Framework Study 1975 National Assessment
f UNITS 1970 1980 2000 1975 1983 2000
Pooulacion,-
Tocal 4940 3 5534 4 6895 2 5055 8 5323 0 5718 3
Number (300}
SMSA 4990 4 5369 9
Non-5MSA 332 6 348 &
Total
Employment 1913 9 2225 0 2785 & 2116 O 2327 2 2599 9
Number (000)
Toeal F5 1958 § J
Earnings (000) ——————- }19,161,56001(39,193,800| [26,229,200 37,663,800 | 61,535,000
A 1967 §
Per F3 1958 §
Capita —_— 4,413 7,436 4,323 5,782 8,648
Income
¥a 1967 $
Steam~Electric
1 Eoeray 22,032 40,513 146,652 27,142 50,761 | 115,093
Producrion
(GWH)
4 Land and .
; Hater Area- 3445 2 3445 2
dcres (000)
Total Surface 656 7 —————
Water
Land Use, 5378 5 [P
Tetal Area
Agriculture,- 1983 9 1889 2 1715 7 2,050 2,416 2,334
3 Total
g 1 1 L
i Cronland 1600 0 1521 2 1376 9 1,346 1,326 1,254
Pasture 383 9 368 0 338 8 305 §91 887
Forasc &
3 Voodland 398 198 191
g Grazed :
: B
f# Urban 1094 0 1287 0 1640 0
E
; Forest 1903 3 1831 0 1699 5
A
g ketlands
4 otner 397 3 371 3 323 3
fi
2y
-&,QPR
ORy DY
Gy, Ty,
1 Includes Non-Rotac.on Hayland 4&1: }D QTP,
«‘1@@ Ig Op 7
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WESTERW LAKE ERIE REGION - ASA 06
MICHIGAN

No preference
INDIANA

In all cases 1t appears either projection is reasonable and seemingly accurate.
GHIO

The State of Ohio feels that those figures projected by the 1975 National Assessment
are more accurate than those projected by the Framework Study. Framework Study figures
project significantly higher levels of activity than Ohro 1s expected to achieve to the
year 2000. Ohio's projections (DEMOS, developed by the Battelle Memorial Laboratories for
the Ohio Department of FEconomlc and Community Development) closely parallel OBERS "E"
projections utilized an the 1975 National Assessment, Discrepancies between DEMOS and
OBERS "E" are not significant.

PUBLIC REVIEW GROUP COMMENTS

"] don't think either (energy) projection will come to pass We have seen a
flattening of the demand curve over the past two years In addition, difficulties in
raising capital will severely lamit utilities® construction plans, while ever~rising rates
will dampen consumer demand. Tn addition, more and more environmental attacks, some of
which will be successful, wall be mounted against proposed plants  The overall result
will be increased emphasis on energy conservation.” - Denis Binder, University of Puget
Sound School of Law (formerly with Ohilo Northern University)

WORK GROUP RECOMMENDATION

Adopt the National Assessment projections as the State-Regiomal Future for all
categories except for land use. Adopt the Framework Study land use figures.

EASTERN LAKE ERIE REGION -~ ASA 07

OHLO

The State of Ohio feels that those figures projected by the 1975 National Assessment
are more accurate than those projected by the Framework Study. Framework Study figures
project significantly hagher levels of activity than Ohio is expected to achieve to the
year 2000. Ohilo's projections (DEMOS, developed by the Battelle Memorial Laboratories for
the Ohio Department of Economic and Community Development) closely parallel OBERS "E"
projections utilized in the 1975 National Assessment. Discrepancies between DEMOS -and
OBERS "E" are not significant.

PENNSYLVANTA

The basis for population estimates (in the State Water Plan) was the 1975 OBERS
projection with adjustments for local factors, e.g., impacts of future highway locatiomns.
An average of Series C and E was used to 1975, and Series E was used thereafter. The State
of Pennsylvania also supplied the GLBC with population and land use projecticns for the
Lake Erie subbasin (hydrologic boundaries) and Erie County. A comparison of the population
growth rate trends reveals that the State projections are very close to the O0BERS Series E
projections used i1n the Assesgsment.
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Area Source of Projectrons 1970 1980 1950 2000
Lake Erie PA State Water Plan 232,487 236,800 253,100 268,600
Subbasin
(within PA)
Erie County PA State Water Plan 263,654 270,800 290,400 309,400
ASA 07
(Oh10-PA-NY) OBERS Series E 4,954,400 5,182,000 5,467,800 5,718,200
Subarea 0412 OBERS Series E 1,845,500 1,844,900 1,933,300 2,010,800
(PA-NY)
Subarea 0412 Framework Study 1,841,800 2,058,000 2,288,200 2,506,000
PERCENT CHANGE IN POPULATION
Area Source of Projection 1970-80 1970-90 1970-2000
Lake Erie PA State Water Plan 2 9 16
Subbasin
(within PA)
Erie County PA State Water Plan 3 10 17
ASA 07 0BERS Series E 5 i0 15
{Oh10-PA~NY)
Subarea 0412 OBERS Series E - 5 9 '
(PA-NY)
Subarea 0412 Framework Study 12 24 36

It was not practical to compare Pennsylvania land use trends for the Lake Erie Sub-
basin to the aggregated figures used in the Assessment.

NEW YORK

Regarding a choice between the GLB Framework Study and 1975 National Assessment
figures in the report, New York prefers the National Assessment since they should be
somevwhat closer to values based on State population projections.

WORK GROUP RECOMMENDATION

Adopt the National Assessment projections as the State-Regional Future for all

categories except for land use.

Adopt the Framework Study land use figures.
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LARKE ONTARTO-ST. LAWRENCE REGION -~ ASA 08

1975 HATIONAL ASSESSMENT
Stace-Regional Future
SOCIO-ECONOMIC CHARACTERISTICS

2l

1 RBEGIOY  Great Lakes (04) ASA Yo 08 AREA (xn acres < 1000) 131,120 ©

STATES NY COUNTIES

Mew York (20}

CHARACTERISTICS/ GLB Framework Study 1975 National Assessment

UNITS

1970

1980

2000

1975

1983

2000

Population,=~

Total
Number (000)
SMSA

Non-SMSA

Total
Employment
Nusber {000)

2531

7

2775 6

3494 9

2380 9

2639 2

1867 1

772 2

3019 4

2202 5

816 9

Total FS5 1958 §
Earnings {000)
HA 1967 §

964 &

1108 8

1411 8

996

1160 9

1385 1

Per r's 1958 $§
Capita
Incame

Ha 1967 §

9,084,881

19,980,838

7,759,200

11,475,300

19,632,300

4,210

7,320

4,130

5,572

8,438

2
4 Steam-Electric

Energy
Production
(GWH)

10,774

45,536

73,652

16,948

35,579

123,480

T R ALTL

RTCETER,

et ST T

Land and
Water area-
Acras {(000)

Toral Serface
Hacer

Land Use,
Total Area
4griculcure,~

Total
Crooland
Pasture
Forest «
Yoodland
Grazed

Uroan
Forest
heclands

Other

11,721

549

11,271

4309

3448
861

4261 3

3408 8

852 5

4197 9

3356 8
841 1

4,013

1
2,758
560

695

4,791

1i
2,672
1,714
404

4,335

3,007

B
£
w

o~
o
=
R L B A S ke ARG,

667

5632

770 9

5584 6

909 7

5518 §

662

634 9

Tl KU L

1 Includes Non-Rotacion hayland

2 ASA 08 =51, PSA 5 2, and PSA

5 3 minus Oneida and Herhimer Counties and plus Franklia County
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LAKE ONTARTO — ST. LAWRENCE REGION — ASA 08

NEW YORK
Regardang a choice between the GLB Framework Study and 1975 National Assessment

figures 1n the report, New York prefers the National Assessment since they should be
somewhat closer to values based on State population projections.

WORK GROUP? RECOMMENDATION

Adopt the National Assessment projections as the State-Regronal Future for all
categories except for land use. Adopt the Framework Study land use figures.
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GREAT LAKES REGION - ASAs 01-08

1973 wATIO AL \35E35 18
State-Regronal Future
SOCIO-ECOMOMEC CAARACTERISLICS

AEGTON Grear Lakas (04) ASa Mo 01-08 AREA {im zeres « 14 103 35,905 ¢
STATES 8 COUNTIES 150
CUARACTERISTICS/ GLB Frameworh Study 1975 Natzoual sssessment
UNITS 1970 1980 2000 1975 1985 2000
Population,=-
Tocal 29,332 3 | 33,566 2 | 42,338 2 30,390 4 | 32,855 2 36,351 3
Humber (000)
SMSA 27,760 9 30,81 9
Noa-S+{Sa - 5,114 4 5,579 4
Total
1 Employment 11,302 3 13,495 0 | 17,175 5 12,796 4 | 14,446 5 | 14,582 7
Number {(000)
Total FS 1958 §
Earings (000) Z——wme—— L117,586 3 {243,703 6 109,475 9 155,688 9 (252,438 2
NA 1967 $
Per FS 1958 §
Capita S r— 4,483 7,516 4,418 5,903 8,803
Incone
HA 1967 §
Stean-Electric
Energy 104,414 289,475 949,461 182,501 338,312 821,322
Productien
(Gluel)
Land and F
Nater Area- 86,506 ¢ 85,905 9
Acres {000}
Total Surface 2,972t v ] feemm—em—- ~
Hacer
Land Use, 83,579 7 ———————
Total Area
Agrzculture,- 32,114 8 | 31,185 7 | 29,853 6 32,417 35,331 33,809
Total
1 1 1
Cropland 28,609 0 § 27,758 2§ 26,541 S 24,387 25,616 25,619
Pasture 3,505 8 3,827 5 3,121 3,451 8,331 6,822
Forest § 4,573 1,373 1,355 |
Woodland
Grazed
Urban 6,987 7 8,360 ¢ | 10,370 3
Forest 39,624 71 39,327 3| 38,862 8
teclaras
Other 4,852 5 4,705 7 4,492 9

REPRODUCIBILITY OF %E
ORIGINAL PAGE IS POOR
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NATURAL RESOURCES OF THE GREAT LAKES BASIN

The Great Lakes Basin, connected to the sea by the St. Lawrence, comprises
an environmental system of tremendous economic and matural resource value due to 1ts
combination of diverse topographic, geologic, vegetative, and climatologic features.
The Basin encompasses 300,000 square miles of which one-third is lake surface. Ap-
proxamately 179,000 square miles or roughly 59 percent of the drainage basin lies
within the boundaries of the United States.

The varied and arregular topography of the Basin offers a broad spectrum of
diverse and significant features. Its thousands of natural lakes and streams and the
five Great Lakes have served as a backdrop for amportant historieal and cultural
events. Because of the rich soils and gentle topographical relief, the Basin's wide,
flat prairies, grasslands, and forests have supported agricultural and industrial
development, The northern portions of the Lake Michigan and Lake Huron basins and
the baszns of Lake Superior and Lake Ontaric contain the more scenic landscape patterns,
particularly where there are bluffs and other strongly developed relief. Notable
examples are New York's Adirondacks, the northlands of Wisconsin and Minnesota, and
the Upper Penainsula and northern poertion of the Lower Penimsula of Michigan.

During the Pleistocene era a series of four glacial ice sheets spread south-
ward across the continent forming the Great Lakes, their tributaries, and thousands
of small imland lakes. Scouring action, deposition, and pre-glacial northward flowing
streams produced the lake-dotted Adirondack and Finger Lakes regions of the Lake
Ontarioc basin  As the glaciers melted, rich prairis and forest scils were deposited
in the southern portion of the Great Lakes Basin. The resulting glacial moraines,
river valleys, rock-strewn hills, bluffs, inland lakes, and streams are major focal
points for outdoor recreation and study. To better understand these glacial features,
the Tce Age Naticnal Scientific Reserve has been established in Wisconsin.

AREAS OF CRITICAL ENVIRONMENTAL CONCERN

To determine the areas of critical environmental concern for the National
Assessment by Aggregated Subarea (ASA), the following methodology was used.

1. The selection of Areas of Critical Environmental Concern foxr
coensaderataion for preservation, protection or enhancement was

guided by three major factors.

A. The areas to be selected were to be a water-related recreation
resource,

B. Areas selected were to be comsidered of at least regional
significance.

C. Sufficient documentation was avarlable from existing reports,
plans, ete., to justify selection of areas.
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2 A separate identification number was given to each area selected
and the number was shown on maps to bhe dastributed by WRC,

3. The following information on Areas of Critical Environmental Concern
was collected and has been displayed in the following table.

A ASA - the Aggregated Subarea number.

B. ©Number - the number of the area in the table which corresponds
to the number of the area shown on the maps for cross-reference.

Cc State - State in which the area i1s located.

D. Source — Informational sources which were used for selecting
areas are shown by a number which 1s keyed to the references
in footnote 2. Informatron was generally obtained from
Statewide Comprehensive Outdoor Recreation Plans, Framework
Studies (Level A), River Basin Studies (L.evel B), and other
Federal and State publications.

E Name — the name of an area which was obtained from source
documents

F S8ize - the size of areas which was obtained from source documents.

G. Attribute - The attraibute(s) of areas selected which are shown
by a Roman Humeral and keyed to attraibutes described in footnote
3. Attributes generally identafied specific types of resources
such as rivers, beach areas, floodplain recreation areas, springs,
etec.

H. Concern - The concern{s) of areas selected (existing or
potential) which are shown by a letter which is keyed to the
explanation of the nature of concern found in footnote 4
Concerns generally identified specific concerns that threatened
the preservation, protection, or enhancement of the resources
such as land use development activities, water projects, or
bioclogircal problems of water areas.

An additional listing of unique, Scenic, or natural areas can be found 1n

Tables 17-22 through 17-29 in Appendix 17, Wildlife, of the Great Lakes Basin Frame-
work Study.

FORESTS

The natural vegetative cover of the Great Lakes Basin has been greatly
altered by man's activities With the exception of small areas within the northwoods
country of Machigan, Wisconsin, and northern Minnesota, virgin forests, which once
dominated the Great Lakes Basin, are today nearly nonexistent. From Lake Ontario
westward to southeastern Michigan, vegetation 1s dominated by broadleaf decaiduous
trees like oaks, hickories, and maples and includes approximately faifty other species
of plant life. To the south and west of Lake Michigan, the natural prairie grasslands
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Areas of Critieal Environmental Concern

Great Lakes Region

Descriptor
ASA | Number 1/ State { Source 2/ Hame Size
Attribute 3/ | Concern 4/
01 1 MI 2, 3 Potagannissing Bay TIslands 2,462 acres |V A,L,P
0l 2 ML 3 Munuscong Lake Islands 1,356 actes | ¥ A,L,P
01 3 MT 3 Neebish & Sugar Isiand In Lake| 44,037 acres | ¥ A,L,P
Hicelet
0l 4 MI 7 Tahquamenon River 60 miles 111
oL 5 MI 1 Betsy Lake—Tahquamenon Falls 2,692 actes |V
(U8 6 ML 7 Two Hearted River I
138 7 ME i Pictured Rocks National Lake- ¥, v1r, Viii
Shore
01 8 MI 7 Cusino Lake Center Area v
0l 9 ML 3 Lake Superior Islands in 14,365 actes |V ALLLP
Michigan
01 10 ML 7 Escanaba River 85 miles IiI
oL 1 MI 1 Lake Superior Shore VII
0L 12 ML 2 MeCormick Tract 17,000 acres | VII
el 13 MI 7 Sturgecn River 70 miles 11z
0oL 14 ME 7 Ontonagon River 70 miles IIl
114 15 ME 1 Imp lLakes Watural Area v
01 16 ML 1 Virgin Cedar Swamps 283 acyes | V
[+38 17 MI 2 Sylvania Tract 18,000 agres | VII
0L 18 MI 7 Presque Isle III
gL 19 M1 i Numerous Lakes VIII
ol 20 Wl 3 The Big Island in Flamheau 1,994 acres [V
Flowage
01 21 Wi 1 Numerous Lakes vIIT
0L 22 Wi 3 Lake Superior Islands in 48,567 acres [ ¥
Wisconsin
o1 23 WL 2 Apostle Islands National v,VII
Lakeshore
oL 24 Wi 1 Kakagon Slough v
oL 25 WI 2 Bad River Falls v
oL 26 Wl 1 Bark Bay v
0L 27 WL 2 Amniecon Falls 1,200 acres |V
128 28 WL 1 Brule River I, v
0L 29 N 3 Lake Supetior Islands in 420 acres |V
Minnesora
oL 30 et 1 Caribou River v
18 31 fuis L Baptism River v
o1 32 N 1 Bomumdarv Waters Canoe Area 873,000 acres | ¥, VII, VIII E,R
oL 33 v 1 | Geoseberzy Uver Iy
oL 34 - 3 | Islands of St Louis Councv 7,249 acres |V
; ' I L I
L 1 i akes 1 1
oL ' 35 [ ¥ t1 | Cloquec River ! Iz, 7
oL 1 U6 m 7L 3t Lowrs Raver 1 VIE, ¥
oL , 37 M , L Lake Vernillion & Qthers , 7II AP
a1l 38 N 1 Vermilizon River 38 miles ! III bD,BE,P
o1 39 MN 2 Rabetogoma Peninsula 75,000 acres | VIII
l fabetogoma, Vamakan and
Rainy Lakes
0z { 1 wI 7 | Patne River 70 mles III
02 I 2 WI ] 7 Fence River 45 miles 1IT
[« A 3 W1 7 | Pine River 35 wmiles II A,B,P
02 ; 4 WL 1 P Mumerous Lakes VIII
02 5 Wi 1 Popple River iI 4,8,P
oz { ] AL 1 Pike River IT
02 ? Wi 6 ¥iscaune Cedar Swamp 150 acres [V
02 i 8 Wi 17 Whice Fish River 50 m1les IIT
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Areas of Critical Environmental Concern

Great Lakes Region

Descriptor
ASA | Numberl/| State | Source 2/ Name Size
Attribuce 3/ | Concern 4/

02 9 Wi 1 Laughing Whitefish Falls 360 acres | V
02 10 Wi 1 White Potato Lake VIII
02 11 WL 1 Noquebay Lake viit
02 12 WL 1 Door County Peninsula Iv, ViI, vIII A
02 13 WX 3 Green Bay Islands 19,477 acres | V A
02 14 Wi 1 Door County Islands v A
02 15 Wl 1 Jackson Harbor VII
02 16 WL 1 Wolf River I, 1T A
02 17 W1 1 Oconto River I1I ' A,B,C,2
0z 13 Wi 1 Green Bay Shoereland w
02 19 WL 1 Shawano Lake VIIT A
17 20 Wi 7 Fox River 55 miles 111
173 21 WL 1 Lake Michigan Shore iv, VIII ALE,P
02 22 WL 1 Lost Lake VIIl
02 23 WL 1 Sand Country Lakes Area Vil
02 24 WL 1 Muir Lake VIL
02 25 wi i Green Lake, Spring Lake, WIIT

Lake Maria
02 26 Wi 1 Grand & Whire River Marshes v
02 27 w1 1 Sand County Lakes Area VIEL
02 23 WL 1 Lake Winnebago & Related Area VIII A,J,P
02 29 Wi 1 Rhine Center Bog v
03 1 wl [ Cedarburxg Bog 1,012 acres | V
03 2 Wi 1 SE Wisconsin Lakes Complex VIII A,J,P
03 3 WL 1 Ketzle Moraine State Forest VIII A
03 4 Wi 1 Lulu Lake & Bluff Creek Springs Viil AT
03 5 HI 1 Lake Geneva~“atkwonago vIit, VIIL A,J
03 5 WL 2 Silver and Hooker Lakes 550 aeres | VIIL A,J
03 7 WL 2 Bong Wildlife Area 4,538 acres |V
03 8 IL 1 Norchern Grass Lake Marsh 3,850 acres | ¥

Area
03 9 IL 1 Spring Lake 560 acres | VIIL A,J
03 10 IL, 2 Wauconda Marshes 1,600 acres [V
03 11 IL 2 = | Sullivan & Fish Lake Area 4,100 acres |V &,J
03 12 iL 2 McHenry Fox River Marshes 7,000 acres |V AyJ
03 13 iL [ Valo Bog v A,J
03 14 1L 2 Upper Persons & MIll Creek 7,000 2eras |V A

Area
03 15 iL 2 Lake Michigan Shorelands Iv,vIi, VIl A,E,JF
03 16 I 2 Dea Plaines River Bluffs 9,600 acres | VII A
93 17 iL 1 ]| Cranberry Slough 400 acres 1 ¥
63 18 W i i.\i: Pleasanc Swamp 45 acres |V
03 19 Ny “ Cowles Bog v
a3 20 ™ + 'einnook 3og 170 acras | V
03 21 1] 7 Little Calumet River ITE 1,C,J
03 22 1. 3 Indiana Dunes 5,120 acres | IV,V,VIILE 4,B,E,P

Lakeshore
a3 23 N 1 Shoemaker Bog 50 acres |V
04 1 ML 7 Fox River 111 A,J
04 2 I 7 Indian Rivar 48 miles 11T
0% 3 M 2 Lake “Hchigan Shore iv,/1I,VIIiT AME,L
04 4 MI i Big Stone Cecil Bay 1,520 acres IV
04 5 ML 1 Sturgeon 3ay-Sucker Creek 350 acres |IV
04 [ ML 3 Lake Michigan Islands in 69,738 acres | ¥V

Michigan
04 7 s Cathead Bay Area v,V
04 8 MY 1 {Deer Lake T
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Areas of Critical Environmental Concern

Great Lakes Region

Descriptor

ASA {Number 1] State | Source 2/ Name Size
Agtreibute 3/ | Concern &/

04 9 ML 1 Eagle Harbor Bog v
04 10 MI 1 Lelanau Township Cedar Swamp v A
04 11 ML 1 Sleeping Bear Dunes v A,L
173 12 MI 1 Lac La Belle v A
04 13 ML 1 Managanese Falls-Gorge v
04 14 ML 1 Black Spruce Bog 40 acres | V
04 15 MI 1 Grass Lake 89 acres | V A
04 16 Hi 7 Jordan River I3
04 17 ML 1 Skegemog Marsh v
04 18 ML 7 Boardman River 11T
04 19 MI 7 Betsie River IT
04 20 ML 7 Manistee 130 mles III
04 21 ML 2 Lake Michigan Shore 1v,v,ViI,VIII ALE,J,L
04 22 M 7 Little Manistee Raiver 65 miles IIL
¢ 14 23 MI 7 Pine River IiI
04 24 ME 1 Luther Baldwin Swamp v
04 25 ME 7 Pere Marquette IIL
04 26 ML 3 Dead Stream Swamp v
04 27 M1 1l Bog Lake v A
04 28 ML 7 White River ITX
04 29 M1 7 Muskegon River ITL
04 30 ML 7 Rouge River IT
04 31 M1 7 Flat River I11
04 32 ML 7 Fish Creek IIX
04 33 MI 7 Grand Raver II1
04 34 ML 7 Thornapple River Irx
04 35 M1 7 Kalamazoo River IIE
04 36 ML 1 Black Spruce Bog 40 acres v
04 37 uI 7 Paw Paw River IIT
04 38 MI 1 Fort Custer Area VI,VIII
04 39 ML 4 Grand Mere Lakes IV,VIIT A,J
04 40 ML 1 Warren Dunes Area 632 acres IV,VIIL
04 41 ML 1 Galien River Swampland v
04 42 ML 7 Dowagiac Raver ITL
04 43 IN 1 Spicer Lake 30 acres Vil A,J
29 44 IN 1 New Qak Road Bogs 80 acres | V
114 45 N 1 Koontz Lake 105 acres | VII 4
413 46 N 7 St Joseph River 111
04 47 pr} 1 Quog Lake 100 acres | VII A
04 48 IN 1 Olin Lake and Browand Woods 180 acres | VII
04 49 N 1 Tamarack Bog Nature Preserve 65 aeras | V
04 50 I 1 Beaverdam Lake 55 acres | VII A
04 51 N 1 Marsh Lake 70 acres | V A
04 52 N 1 Barnes Swamp 125 acres | V
04 53 m 1 Long Swamp Woods and Pond 40 acras | ¥
04 54 IN 7 Elkhart River 13 miles I1r
05 1 ME 1 Ochsner Lake Bog v
05 2 ME 2 Lake Huron Shore Iv,VIIE A
05 3 MT 7 Black River III
05 4 ME 3 Grand Lake Islands 328 acres | ¥
05 5 ME 7 Thunderbay Raver ¥ III
05 3 ML 1 Alpena Sinkholes v
05 7 MI 7 Au Sable River IIT
05 8 ML 1 Lost Lake 80 acres | V A
05 9 MI 1 Tobico Marsh v
05 10 MI 7 Cass River IIT
05 11 ML 1 Seven Ponds Nature Center 245 acres | VIII
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Areas of Critical Environmental Concern

Great Lakes Region

Descriptor

ASA | Number 1/iState | Source 2/ Name Size

Attribute 3/ | Concern &/
o5 12 MI 3 Lake Huron Islands in 33,395 acres | V A

Michigan

05 13 MI 7 Shiawasee River Ii1
06 1 MI 2 Lake Huron Shore Iv,VIII A
06 2 ML 1 McKail Woods v
06 3 M1 1 Fish Lake Bog v
06 4 MI 1 Timberland & Lakeville Swamps 236 acres | V
06 5 MI 1 Matropolitan Beach Marsh v
06 6 ML 1 Chamberlain Lakes v A,J
06 7 ML 1 Proud Lzke & Bog Area 105 acres | V A,F
06 8 MI 1 Mud Lake Bog 754 acres | ¥ A,F
06 9 ML 1 Matthele Botanical Gardens v
06 10 ML 7 Huron River, Michigan IIT A,J
06 11 MI 3 Detroit River Islands 200 acres [ V
06 12 M i Point Mouillee State Game Area v J
06 13 OH 2 Lake LaSuvAn 900 aeres | IV,VIL A
o3} 14 OH 7 St Joseph Raiver 72 miles IIT J
06 15 [0):1 7 Tiffin River 35 miles I1I H,J,K
06 16 OH 7 Maumee 105 miles IT A,0L,K
06 17 OH 1 Miam1i and Erie Canal VIIL D
06 18 OH 1 Fox Island Nature Preserve 220 acres { V
06 19 OH 1 Grand Lake St Marys VIIL A,J,K
06 20 Of 1 Irwvan Prairie v A
06 21 OH 2 Lake Erie Shore IV, VIIT A,J,L
06 22 OH 2 Bass Islands in Lake Erae 6,290 acres v
06 23 OH 7 Sugar Creek III
06 24 OH 7 Sandusky River 65 miles II
0s 25 OH 1 Silver Creek v
06 26 OH 1 Sandusky Bay Wetlands v JLK
06 27 OH 4 Glacial Groove .State Memorial v
06 28 QH 1 Bayview & Lake Erie Marshes v J,K
06 29 OR 1 Berlin Heights Ravine v
06 30 OH 7 Huron River 25 miles III A,J,K
06 31 OH 7 Vermrllion River 25 miles ITT A,J,K
07 1 NY 2 Lake @ntario Shore IV,V,VIEIL A,C,J,L
07 2 NY 3 Niagara River Islands 18,467 acres v A
07 3 Pa,NY 2 Lake Erie Shore{part of) Iv,V,VELIL AsC,J,L
o7 & PA 2 Presque Isle Iv,V,VIE,VIII LI,0
07 3 OH 4 Mentor Marsh 850 acres v ALK
07 6 OH 7 Grand River 56 miles II
07 7 OH 4 Holden Natural Area v
07 8 OH 1 Cuyahoga River Marsh v J
07 9 OH 7 Cuyahoga River 25 miles I¥,I1I1
07 10 OH i Parkman Gorge v
07 11 OH 1 Breakneck Creek Wetlands v
07 12 [):1 1 Dollar Lake v AT
07 13 OH 1 Singer Lake v A,J
07 14 OH 1 Streetsboro Bog v A,J
07 15 OH i 532 Swamp v A,JT
07 16 OH 1 Cranberry Bog v A,J
07 17 OH 1 Cuyahoga River¥ Valley v A
07 18 OH & Tinkers Creek Gorge v
a7 19 o 7 Chagrin River 30 miles 111
o7 20 oH 1 Mencor Marsh v A,J
08 1 NY 3 Sols Island Group in 187 acres |V

Roquette Raver
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Areas of Cratical Environmental Concern

Great Lakes Regicn

Descriptor
ASA| Mwumber 1/|State | Source 2/ Name Size
Attribute 3/ | Concern &/

08 2 NY 3 Cedar Island Group 1in 120 acres [ V

Chippewa Bay
03 3 NY 4 Ironsides Island v
08 [ NY 2 Thousand Islands v
08 5 NY 3 St Lauwrence River Islaunds 15,269 acres | ¥
08 6 NY 3 Black River Islands 184 acres | V
08 7 NY 4 De <ter Marsh v
08 8 NY 3 Lake Ontarie Islands in 2,794 acres v

New Yotk
08 9 NY 4 Lakeview Marsh & Barrier v A,J

Beach
ok ] 10 Ny 3 Glosky Island in Oneida "iver 100 acres | V
08 11 NY 2 Lake Ontaric Shore Iv,VIII A,J,L
08 12 NY 3 Seneca River Islands 524 aeres |V A
08 13 NY 4 Round Lale VIT A,J
08 14 NY 4 McLean Dogs v
08 15 NY 4 Montezuma Marshes v
08 16 NY 4 Zurick Bog v
08 17 NY 3 Newark Island Group in 207 acres | V

Sodus Bay
08 18 NY 4 Mendon Ponds v
08 19 NY 4 Burgen—Bryon v
08 20 NY 4 Qak Orchard - Marsh v
[¢1:) 21 NY 4 Fossil Coral Reef v
08 22 NY 4 Moss Lake Bog v

1/ Humbers are keyed to maps of Areas of Critieal
~ Envirommental Concern which will be available from
WRC at a later date

2/ Feyed Items Indicating Sources of Information

1

2

3

8

9

Respectave Statewide Comprehensive Qutdoor
Recreataon Plans

Great Lakes Basin Framework Study or River
Basin (Level B) studies covering area
Islands of America, Bureau of Outdcor
Recreation, 1970

Narional Register of Natural Landmarks,
Federal Register Vol 38, No 171, September 5,
1373

Indiana Dunes National Lakeshore Project,
National Park Service, 1967

Wisconsin Scientifiec Areas, Scientific Areas
Preservation Council, Wisconsin Department of
Natural Resoureces, 1973

Bureau of Qutdoor Recreation, Unpublished
Reports and Studies

Northeast Michigan Regional Planning and
Development Commission

Milton J Shapp, Governor of Pennsylvania

3/ Keyed Itewms Describing the Attributes of Areas of
Critical Environmental Comcern

I

I

II1

Iv

Federal Wild and/or Scenic River (Pursuant to

Sectlon 3{(a), P L 90-542, as amended by P L 93-621)

State Wild and/or Scenmac River (Pursuant to State
Legislation)

Potential Wild and/or Scenic River (Pursuant to

Sections 5(a) or 5(d) of P L 90-542, as amended by

P L 93-621, SCORP's, Framework Level A and Raver
Basin Level B studies)

High Value Recreation Beach or Shoreland
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VI
VIiI
VIII

Unique Water or Water Related Recreation Area,
such as Waterfall, Spring, Gorge, Canyon,
Wetland (March, Swamp, or Bog), Island (High
value recreation and of a fragile envirommental
nature), Stientific Warer Related Study Area
Flaod Plain Recreation Area

Open Space, Scenic or Natural Area

High Value General Recreation Area

Keyed Items Describang the Nature of Concern (Existing
or Potential) of Areas of Critical Environmental
Cencern

ROodMoOoORZHAUCHEOHEY QW >

Residential Development
Commercial Development
Industrial Development
Agricultural Development
Mining and Related Energy Resource Development
Dams and Irrigation Projects
Wavigation Projects
Chamnelization Projects
Water Level Fluctuations
Water Pollution
Sedamentation

Erosion

Nulsance Vegetation

Weed Growth

Eutrophication

Adequate Public Access
Adequate Stream Flows

Over Use (Recreation)

&
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Additional Areas of Critical Environmental Concern

Suggested by the Public Review Group

Great Lakes Region

Descriptor

ASA|Number 1/|State Source 2/ Name Size
Attribuce 3/| Concern 4/

05 ME 8 Cheboygan Marsh-Duncan Bay V,ViI
a5 ML 5 El Cajon Bay "Sink Holes" V,Vit
05 ML 8 Lake Huron Wetlands (Alpena Co ) V,ViL
05 ML ] Tiunder Bay River VIl
07 PA 9 Presque Isle Bay ¥ J

64




and open forests have been altered for agricultural and residential use. Much of
northern Wisconsin, the Upper Peninsula of Michigan, and the northern half of the
Lower Peninsula of Michigan are now characterized by second growth coniferous and
mixed hardwood forests. Throughout much of the north country the vegetation i1s a
mixture of maple, hemlock and pine. Spruce-fir, white-red-jack pine, and aspen-
birch forest types give way to ocak-hickory and maple-beech-birch forest types as one
proceeds southward an the Basin. The following map shows the concentration of
National and State forests in the Minnesota, Wiscomsin, Michigan, and New York por-
tions of the Basin. Following is a list of the Region's National Forests by ASA.

ASA 01

Superior National Forest
Chequamegon Natxronal Forest
Ottawa National Forest

Hiawatha National Forest

ASA Q2
Nicolet National Forest

ASA 04
Hiawatha Mational Forest
Manistee NMational Forest

ASA 05
Huron National Forest

WILD AND SCENIC RIVERS

NATIONAL WILD AND SCENIC RIVERS

Two states in the Great Lakes Region currently have rivers included or
under study for inclusion in the National Wild and Scenic Ravers System. The Wolf
River 1n Waisconsin, from the Landglade-Menominee County line downstream to Keshena
Falls, was designated a wild and scenic river in the Wild and Scenic Rivers Act of
1968. 1In Machigan, the AuSable and Manistee Rivers are being studied, while the
study of the Pere Marquette River has been completed and final recommendations are
pending.

STATE WILD, SCENIC, AND RECREATIONAL RIVERS

As of 1975, all of the states in the Great Lakes Basin, except for Illinois,
have established programs for designating state rivers and streams wild, scenic, or
recreational. The status of each of the State programs 15 presented here  Basin
maps showing the raivers and their classifications follow. ¥New York's designations
are presenied on a map provided by that state because of 1ts greater detail and the
limited scale of many of New York's designations. DPescriptions of the precise
locations of the stream segments are not presented here but can be obtained from the
respective state natural resource agencies.
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Minnesota  Minnesota's rivers are classified as wild, scenic, or
recreational.

Proposed foxr Study
1l. St Louis
2 Cloquet

Wisconsin*® Wisconsin's rivers are designated as wild rivers

Desaignated Rivers
1. Pine Raver
2. Popple Raver
3. Pike Raver

Although not designated as wild rivers, the Brule River (Douglas County) and

the upper Wolf Ruver (Lamglade County) recelve management as stringent or
more stringent.

Michigan Michigan's raivers are classafied as wilderness, wild-scenic,
or country-scenic.

Designated Watural Rivers

1. Two-Hearted River — wilderness river (Luce County)

2 Jordan River - wild-scenic river (Charlevoix and Antram Counties)

3. Betsie River — wild-scenic river (Manistee, Benzie, and Grand
Traverse Counties)

4  Rogue River -~ count~y-scenic river (Kent County)

5. Whaite River — wild-scenic river (Oceana, Muskegon, and Newaygo
Counties)

6 Boardman Raiver — wild-scenie river (Grand Traverse and Kalkaska
Countes)

Rivers Under Study for Designation
1 Indian

2. Fence

3. Black

4 Little Manistee

5. Muskegon

6 Kalamazoo

7  Huron (Lower Peninsula)

8. Whitefaish

9 Fox
10. Pigeon
11. Flat

12. Thornapple
13 Shiawassee
14 Paw Paw

Proposed for Study
1l Presque Isle
2. Ontonagon

3  Paint
4  Huron (Upper Peninsula)
5. Rafle

6. Sturgeon
7. Fish Creek
8  Escanaba

9. Tahquamenon
10. Thunderbay

11  Cass REPRODUCIBILITY OF THE
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12. Grand
13  Dowagiac
14. St. Joseph

Illinois  Illinois does not presently have a natural rivers program

Indiana Indiana's rivers are classified as natural, scenic, or
recreational.

Proposed for Study
1 Little Calumet River (Porter County)
2. Elkhart River (Noble County)

Designated Recreational
1. Cedar Creek (Allen and PeKalb Counties)

Ohio Ohio's program classifies rivers as wild, scenic, or a combination
of both (eg., wild-scenic).

Designated Scenac

1 Sandusky River (Sandusky, Seneca, and Wyandotte Counties),
approximately 65 miles

2  Grand Raiver (Ashtabula County), approximabtely 33 miles

3. Cuyahoga River {Geauga and Portage Counties), approximately 25 miles

4, Maumee Raiver (Paulding and Pefiance Counties), approximately 53 miles

Désignated Wild
1. Grand River (Lake County), approximately 23 miles

Designated Recreatilomnal
1. Maumee River (Hemry, Defiance, and Wood Counties), approximately
43 males

Pending Designation
1 Cuyahoga River (Geauga County), approximately 7 miles

Proposed for Study

1, Vermilion Raiver (Huron and Erie Counties)

2 St Joseph River (Defiance and Williams Counties)

3. Tiffin River {Pefiance, Williams, and Fulton Counties)

4., Huron River (Huron and Erie Counties)

5. Chagrain River (Portage, Cuyahoga, Geauga, and Lake Countles)
6. Cuyahoga River (Between Akron and GCleveland)

7. Sugar Creek (Ottawa and Sandusky Counties)

8. Sandusky Raver (Wyandotte County)

Penngylvania+ Pennsylvania classifies its rivers as wild, scenic,
recreational, and modified recreational Streams 1n the
Lake Erie drainage which have been recommended for inclusion
in the State's Scenic Riwvers Program are (1) Walnut Creek,
(2) Elk Creek and Little Elk Creek, and (3) Conneaut Creek.

T
New York MNew York's rivers are classified as wild, scenic, or recreational.

Designated Wild

1. Oswegatchie River (St. Lawrence and Herkimer Countiesg)
Main Branch - approxamately 18 1/2 miles
Middle Branch - approximately 14 1/2 miles

4
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2.
3.
A

Cold River (Franklin and Essex Counties) - approximately 14 miles
Indian River (Hamilton County) — approximately 13 miles
Oluska Pass Brook (Franklin and Essex Counties) — approximately 3 males

Desagnated Scenic

1.
2
3.

10
11
12
13.
14

15
16

17.
i8

Bog River (St. Lawrence County), approximately 7 3/10 mailes
Deer River (Franklin County), approximately 6 2/10 miles
Grasse River (St. Lawrence County)
Middle Branch - approximately 25 4/10 miles
North Branch -~ approximately 25 4/10 miles
South Branch ~ two segments of approximately 35 2/10 miles
and 3 7/10 males.
Blue Mountain Stream (St. Lawrence County), approximately 9 miles
Jordan River (St. Lawrence and Franklin Counties), approximately
18 miles
Long Pond outlet (St Lawrence and Franklin Counties), approximately
16 miles
Moose River (Lewis and Herkimer Counties)
Main Branch - approximately 15 4/5 miles
Oswegatchie River (Lewis and Herkimer Counties)
Middle Branch - two segments of approximately 9 miles and 14 2/5 miles
West Branch - approximately 7 miles
St Regis River
Fast Branch {Franklin County) - approximately 14 1/2 miles
Main Branch (Franklin County) - approximately 15 1/2 miles
West Branch (St. Lawrence and Framklin Counties), approximately
35 miles
Ampersand Brook (Franklin County), approximately 8 miles
Black Raver (Herkimer County) - approximately 7 8/10 miles
Independence River (Herkimer and Lewxs Counties) — approximately 26 miles
Maraon River (Hamilton County)} = approximately 5 miles
Moose River (Herkimer and Hamilton Counties)
South Branch, three segments of approxaimately 14 2/5 miles, 18 miles,
and 6 1/2 miles
Otter Brook (Hamilton County) - approximately 10 miles
Raquette River (Hamailton, Franklaim, and St. Lawrence Counties), two
segments of approximately 20 miles and 13 8/10 miles
Red River (Hamilton County) - approximately 9 7/10 miles
Round Lake Outlet (Hamilton County) - approximately 2 7/10 miles

Designated Recreational

1.

2

3.

4

Grasse River (5t. Lawrence County)
South Branch — approximately 5 1/5 miles
Oswegatchie River
Main Branch (St. Lawrence County) - approximately 2 3/10 miles

West Branch (Lewis County) - approximately 6 1/10 miles
St. Regis Raver

East Branch (Franklin County) — approxamately 6 1/10 miles

Main Branch (Franklin County) — two segments of approximately
7 miles and 18 miles

West Branch (St. Lawrence County) - approximately 5 1/2 miles
Salmon River (Franklin County), approximately 12 3/10 miles

~
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Moose River (Hamilton County)
South Branch — approximately 15 miles
Black River (Herkimer County) — approximately 6 3/5 miles
Independence River (lewis County) - approximately 1/2 mile
Raquette River (Hamilton, Franklin, and St Lawrence Counties), two
segments of approximately 22 miles and 17 males

Study Ravers

Grasse River (S5t Lawrence County), approximately 25 miles of the
Main Branch

Osgood River (Franklin County), approximately 14 miles
Oswegatchie River (St Lawrence County), approximately 11 miles
of the Main Branch
Pleasant Lake Stream (St Lawrence County), approximately 7 miles
Genesee River (Allegany County), from the Pennsylvania State line
to Letchworth State Park
Moose River -(Herkimer County)
North Branch - approximately 19 miles
Middle Branch - approxamately 13 1/2 miles
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GREAT LAKES SHORELANDS

LAKE SUPERIOR AND THE ST. MARYS RIVER

Lake Superior, the largest and northernmost Great Lake, has the most
rugged, uninhabited, and 1naccessaible shorelands of all the Great Lakes. Mannesota,
Wisconsin, and Michaigan all have jurisdiction over portions of Lake Superior's 912
miles of the United States mainland shoreline. The United States mainland Shoreline
of the 8t Marys River, which, for the purpose of this study, is considered to be the
91.2 miles from the Soo Locks to xts confluence with Lake Huron near De Tour, Michigan,
1s entirely within the State of Michigan

Because of the lack of development and the hagh scenic gquality of the Lake
Superior shorelands, almost all of the shorelands are considered of prime recreational
value  Furthermore, the lack of industrial development and the low population of
this northern region leaves the overall water quality of Lake Superior excellent. A
few problems exist in isolated areas, pramarily as a result of mining activities

Shoreland Description

The shore type of Lake Superror and the St Marys River varies from the
steep rock cliffs of the Pictured Rocks National Lakeshore area, to the sandy beaches
of Whitefaish Bay, Michigan, to the low-lying clay and gravel bluffs near Duluth,
Minnesota, and in Wisconsin, to the marshlands of Munuscong Bay, Michigan

Lake Superilor and the St Marys River contain many major islands and island
groups, whiach add greatly to the overall value of the shoreland resources of the
region.

LAKE MICHIGAN

Lake Michigan's total shoreline length 1s 1,362 miles, parts of which are
located in Wisconsan, Illimois, Indiana, and Michigan. Lake Michigan contains the
largest embayments of any of the Great Lakes and has the least number of 1slands
and 1sland groups, all of which are located in the northern one-third of the lake,

Shoreland Description

The most 1mpressive natural shore type of the Great Lakes 1s the large
expanse of sand dunes along Lake Michigan's shore These dunes extent almost con-—
tinuously from the Indiana Dunes National Lakeshore northward to the tip of the
Leelanau Peninsula in Michigan. They result from the prevailing westerly wands
that cause an almost continuous washing and separation of shore soil materials by
wave action. Often associated with the dune areas, especially during years of low
water levels on the Great Lakes, are wide, sandy beaches which are heavily used for
recreatlon.

Vulnerable erodaible bluff areas are found alopg many shoreland reaches.
Often used as building sites because of their scenic views, the erodible bluffs
are being continuously threatened and damaged by erosion  The nonerodible bluff
areas are basically lamited to Michigan's Upper Peninsula portion of Lake Michigan
and the northern portions of Door County, Wisconsin.
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Valuable marshlands providing both cover and food for fish and wildlife are extensive
in Green Bay and Big and Little Bays de Noc. The wetlands of Green Bay are most often
associated with low plain backlands

With the exception of the Upper Peninsula of Michigan, some portions of
northern Wisconsin, and Michigan's northern Lower Peninsula, Lake Michigan shorelands
are used quite extensively for resiadential, commercial, industrial, and recreational
developments and for agriculture.

LAKE HURON

Iake Huron, the second largest of the Great Lakes, 1s separated from Lake
Michigan by the Straits of Mackinac. Lake Huron's United States shoreland, a total
mainland length of 565 miles, 1s entirely within the State of Michigan, but the

majority of the total shoreline, including Georgian Bay, is under the jurisdiction
of the Canadian Province of Ontario

Other than Lake Superior, Lake Huron 1s the least developed of the Great
Lakes. The water quality of the Lake 1s good except for an i1solated problem in
Saginaw Bay The prevailing westerly winds affect the recreational value of the Lake
in that warm surface waters are blown eastward, which allows cool waters to surface
along the western shore  This limits swimming and other body contact water-oriented
activities

The lake contains significant fishery and waldlaife value, especially in
the marshy Saginaw Bay area and the Les Cheneaux Island group. Saginaw Bay is the
most significant fish and wildl:ife habitat area on the Great Lakes.

Lake Huron contalns more islands than any of the other Great Lakes and
many contribute a great deal to the overall value, use, and development of the lake.

Shoreland Description

Lake Huron's shore type 1s quite different from that of Lake Michigan and

Lake Superior. It is mainly a rock and boulder shore in the northern area with some
high bank beaches extending landward into a rolling upland area. Saginaw Bay 1is
characterized by wetlands. Trom Sand Point in outer Saginaw Bay to the most northernm
part of Huron County, the shore 1s sandy beaches backed by low dunes and bluffs.

This shore type also predominates in Sanilac County. From northern Huronm County

east and south approximately to the Huron-Sanilac County line exposed bedrock and
very rocky shorelands replace the sandy shore type with a picturesque shorelime

LAKE ERIE, ST CLALIR RIVER, LAKE ST. CLAIR, THE DETROIT RIVER, AND THE NIAGARA RIVER

Lake Erie surpasses only Lake Ontario in size. Its United States and
Canadian shores are only 58 miles apart at the widest point, and it has the shallowest
maximum depth of all the Great Lakes, only 210 feet. The 30-foot depth contour is
approximately one mile offshore all around the shoreline, which contributes to the
great fluctuations in water level. These fluctuations are greater than those on any
of the other Great Lakes. Strong winds flowing along the axis of the lake can create
seiches that have been known to lower the water level at one end of the lake by eight
feet or more, while the water depths of harbors at the other end of the lake rise
several feet.

Michigan, Ohio, Pemnsylvania, and New York have jurisdiction over the 342
miles of Lake Erie shorelands ain the United States.
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Shoreland Descraiption

The United States shorelands of the St. Clair River, Lake St. Clair, and
the Detroit River are all under the jurisdiction of the State of Michigan Abutting
the most populated area of Michigan, they are the most heavily developed of all
shorelands ain the State. The 115-mile long waterway, which divides the so-called
upper Great Lakes (Superior, Michigan, and Huron) from the lower Great Lakes (Erie
and Ontario), 1s heavily used for navigation.

The State of Maichigan has 32.5 miles, or 9 5 percent of the shorelands of
Lake Erie, almost all of which are located in Monroe County. The shore types of this
stretch of shoreline vary, but basically consist of wetlands interspersed with arti-
ficial shore types in and pear the more developed areas.

Shore types along the Ohio shoreline range from the wetlands, low erodible
bluffs, and erodible plain shore in the western one-third of the State to the high
erodible glacial till and soft shale bluffs located in the eastern two-thirds of the
State.

Erie County, Pennsylvania, has a shore frontage of 48.3 miles, the only
Pennsylvania frontage on Lake Erie and the Great Lakes. Its shore bluffs are
generally 50 to 75 feet high and rise to 100 feet in a few places. Sand and gravel
beaches up to 150 feet wide extend along the toe of the bluffs.

The Lake Erie shores of New York's Chautauqua and Erie Countiles measure
70.9 miles and are characterized by high erodible bluffs. The average height of the
shore bluffs 1s 40 to 50 feet, but it extends to 100 feet in short reaches  For
some distance on either side of river mouths the bluffs are lower.

LAKE ONTARIO

Lake Ontario, the smallest of the Great Lakes, has the shortest shoreline
within the United States. Lying entirely within the State of New York, 1t extends
289 6 males from the mouth of the Niagara River to Tibbett's Point at the head of
the St. Lawrence River.

New York's Lake Ontario shoreline 1s fairly regular, running in an east—
west direction from the mouth of the Wiagara River for approximately 160 miles
The shoreline then diverts to a north-south direction, becoming irregular with
several large bays in the northern half. Rochester 1s the major urban center located
on Lake Ontario.

Shoreland Description

The east-west portion of the Lake Ontario shoreline comsists generally of
bluffs of glacial material ranging from 20 to 60 feet high Narrow gravel beaches
border the bluffs, which are subject to erosion by wave action The bluffs are
broken in several places by low marshes. The shore 1in the vieinity of Rochester
and Irondequolt 1s marshy with sand and gravel barrier beaches separating the marshes
and open ponds from the lake. The shoreline from Sodus Bay east to Port Ontario 1s
a series of drumlins and dunes separated by marsh areas. North of the Oswego-Jefferson
County line for a distance of 10 miles, the shorelands are composed of dunes and
barrier beaches At this point, the shore type changes abruptly to rock outecrop at
the water's edge. This rock shore extends north to the St. Lawrence River, interrupted
only by a few pockets of beaches and marshes at the inner ends of the deep bays.
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Detalled maps showing use, ownership, physical characteraistics, and environ-—
mental values along all the Great Lakes shorelands may be found in Attachment B of
Appendix 12, Shore Use and Erosion, of the Great Lakes Basin Framework Study

WETLANDS

Wetlands are the single most important type of wildlife habitat in the
Great Lakes Basin Preservation of wetlands i1s important because of their role as
habitat for fish and wildlife, in water quantity and quality regulation, as ground-
water discharge and recharge areas, as recreation, education, and research areas, and
in providing open space 1n urban areas. Wetlands are vulnerable to urban growth since
they can be drained, diked, filled, or dredged and converted to other types of land or
water use. Natural causes are also responsible for degradarion and loss of wetlands
Erosion by wind and water has caused great changes in Great Lakes coastal marshlands.
Nevertheless, human activities pose the greatest threat to wetlands and it i1s in
this area that future protection efforts should be directed

In 1953 and 1954, the U.S. Fish and Wildlrfe Service, working in cooperation
with various State fish and game agencies, conducted a nationwide inventory of wetlands.
This survey has been followed by various indrvidual State wetlands appraisals.

Because of varilations in the coverages and time periods of these later studies, no
unlform data are available on which to base an up-to-date assessment of wetlands for

the entire Great Lakes Region. There was, however, a determination of the acres of
coastal wetlands in the Great Lakes as of 1970, developed by the Bureau of Sport
Fisheries and Wildlife as part of its activities for the International Joint Commission's
Great Lakes studies. However, to correlate these data with the 1953-1954 studies would
be nearly impossible. The U.S Fish and Wildlife Service 1s currently working on a new

national i1nventory of wetlands The Great Lakes portion 1s expected to be accomplished
by October, 1977.

Acres of Great Lakes Basin Coastal Wellands of Sigmificant Value fo Fish and Wildhfe (1970)

PSA Reach and State Acrus PSA Reach and State Acres
Lake Ontario Lake Hureon (continued}
4 & Wiapara Raiver cutlet to Orleans-Monroe None 3 2  Sanganing River to Linwood-—Mich 4 855
county line—R Y Fawkawlin Raver outlet—=Mich 110
Bay ity to Point Aux Baxques--Hich 28,645
$ 1 Orleans-onroe County line to Rochester 2,890 Foant Auwx Barques to Port Hope—Mich 325
-y Hardwood Point to Harbor Beach--Mich 440
5 2 Monroe-Wayne County line to Sterling 2,670 Harbor Beach to Forestville—Mich 114
Creek outlet==4 Y Total 36,475
Scuth Pond ard Deer Creck Marsh to 10,635 4 1 Forestville to Port Huron—Mich *one
Sandy Creek outlet--N Y
Total 13,305 TOTAL~--Lake Huron 45,190
53 Stony Creek outlet to Wilson Bay—~H Y 4,311 Lake Superior
Black River Bay to Wilson Bay—N ¥ 2,100
Total 6,411 11 horth Shore—Hinn hone
Superior to west boundary of Red Cliff 2,430
TOTAL—Lace Ontario 20,506 Indian Reservation~-Wis
West boundary of Red Cliff Indian Reser— 11,820
Lake Hichigan vation to Mich State Line--Wis
2 1 Menonmiree County Line to Menominee--Mich 622 Total 14,250
Yarinette to Suamico—-Wis 8,350
12 Copper Harbor to Point Abbaye--Mach 1,255
Suamico to Paint Sable--His 4,380 keeweenaw Waterway-—Mich 2,730
Total 13,352 Point Abbaye to Au Train River--Mich 550
z2 Wisconsin, Illinois, Indiana “one Au Trzin River to Whitefish Point--Mich ;,:gg
Total
23 South Haven to Muskegon—-Mich 2,827 ora . , za’uso
TOTAL=--Lake Superior
2 4  Muskegon to Ludingtan--Mich 2,827 4 :
Ludington to Empire~--Mich 3,370 Lake Erle
Empire to Mackinac Bradge—HMich 715
Hackinac Bridge to Peninsula Point--Hich 3,390 4 1 Huren River to Ottawa River--Mich 11,025
Peninsula Poant to Escanaba--ifch 3'2;2 4 2 Ottawa River to Marblehead--Ohic 12,3065
Escanaba te Menominee County Line—~Mich sandusky Bay—Ohio 10,185
Total 14,134 Total 27,690
TOTAL~-%ake Michigan 36,313 & 3 Erie-Lorain County Line to Penn hona
——~0h i
Lake Huron State Line ] .
4 &  Presque Isle--Penn
31 St Igeace £o Detowr--Hich 4,195 fenn =N Y line to Niagara River—N Y hone
Hackinac Bridge to Stoneport—-Hich 955 Total, T
Stoneport to Point Au Szble-—Mich 1 685
Au Gres River cutler—Mich 940 TOTAL--Lake Erie 34,675
Point Au fres to Sanganing River—-Mich 5,840
Total 14,715 TOTAL--GREAT LAKES 154,734
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NATTONAL WILDLIFE REFUGES

The Great Lakes Basin contains approximately 139,000 acres of National
Wildlife Refuge lands managed primarily for waterfowl. Refuges in the Great Lakes
Basin are managed basically as stopover areas for migrating waterfowl and vary in
size from the two-acre Green Bay National Wildlife Refuge to the 95,500-acre Seney
National Wildlife Refuge Most of these refuges are also used as breeding and nest-=
ing areas for some waterfowl and many other species of wildlife, including furbearers,
songbirds, forest and farm game, and reptiles and amphiblans. Refuges are not only
important to animals, but also provide protection for many types of plant lafe.
Recreational use of these refuges 1s not limited to nonconsumptive use (nature study,
photography, picnicking, etec.), but includes congumptive use (fishing and hunting) on
certain refuges in designated areas at specific times.

National wildlife refuges 1n the Great Lakes Basin are listed in the
following tables  These refuges are located on the primary migration routes and
are situated 1n 9 of the 15 Great Lakes Basin planning subareas.

Great Lakes Basin National Wildhife Refuges

Acres of Habitat

Open
PSA Refuge Locatzion Primazy Use Upland Water Marsh Tota),
1.2 Huren Marquette, Mich Cormorants, gulls, terng 147
2 1 Horicen Fond du lac, Dodge, Wis., Waterfowl 7,165 7,325 6,346 20,836
21 Gravel Island Door, Wis. Herons, gulls, 29
Green Bay Caspian rerms
2 4 Seney Schoolcraft, Mich. Waterfowl 27,327 7,243 60,885 95,455
§ i Michigan Island Cgi;i::?1§£CELCh. Herons, gulls, terns 383
3 2 Shiawassee Saginaw, Mich Waterfowl 7,486 132 1,179 8,857
4 1 Lake St Clalr St Clair, Mich Waterfowl 4,200
4 1 Uyandotte Wayne, Mich Daiving ducks 304
4 2 GCedar Point Lucas, Ohio Waterfowl 100 445 1,700 2,245
4 2 Ottawa Lucas, Ottawa, Ohio Waterfowl 2,&03 540 2,426 5,369
4 2 West Sister Is Ottawa, Ohio Heron rookery 82
51 Iroquois Genesee, Orleans, N Y Warerfowl 3,649 =—=—=—e 7,134 10,783
5 2 Montezuma Seneca, N Y Waterfowl 702 =me—m—e 5,340 6,042

National Wildlife Refuges In the Great Lakes Basin—Waterfowl and Public Use

(1970)
Waterfowl Use Days Public Use Days

1 Whistliing Non—
Refuge Ducks Geese Swang Coots Hunting Fishing Consump Total
Horicon 1,238,755 12,121,201 6,875 1,033,550 2,745 6,375 289,392 298,512
Seney 293,735 204,963 84 615 5,569 7,993 77,686 91,249
ShraJassee 5,523,735 3,311,203 74,466 69,818 9,623  —m-—— 15,811 25,434
Cedar Point 736,016 26,532 11,634 201,497
Ottawa 4,708,222 1,183,380 16,224 535,064 3,642
Ircquois 1,069,268 915,343 851 31,394 177,636
Montezuma 2,326,788 1,939,803 330 239,377 41,000

1
No data are avazlable for the following areas Huror, Gravel Islend, Green Bay, Michigan Islands,
Lake St Clair, Wyandotte, and West Sister Island
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THREATENED FISH AND WILDLIFE OF THE GREAT LAKES BASIN

The fish and wildlife discussed 1n this section may be considered either
1) endangered, 2) threatened, or 3) status undetermined. The following list was
taken from the 1973 edation of the U.S. Fish and Wildlife Service's Threatened
Wildlafe of the Unmited States. Thas list 1s nationally oriented so that species
rare 1n a particular area but abundant elsewhere are not included.

An endangered specres 1is one 1n danger of extinction throughout all or a
significant portion of i1ts range. Endangered species are protected by the Endangered
Species Act of 1973.

A threatened species is simply defined as one "which might become endangered
1n the forseeable future'. No clear-cut line separates the two, with categorization
depending upon the findings of the Secretary of the Interior in consultation with
affected states, experts, and other interested persons and organizations.

A "status undetermined" species 15 one which has been suggested as possibly
endangered but about which more information 1s requirred prior to classification

The following list categorizes threatened fish and wildilafe in the Great
Lakes Basin A last of threatened plants for each state in the Great Lakes Basin can
be found ain the Report on Endangered and Threatened Plant Species of the United States,
presented to the Congress by the Secretary of the Smithsonian Institution, Serzal Wo.
94-A, 1975.

Endangered

1. Baixds
Kirtland's Warbler
2 Mammals

Indiana bat
Eastern Timber Wolf
Eastern Cougar

3 Fuish
Longjaw Cisco
Blue Pike

Threatened
1. Birds
Northern Greater Prairie Chicken
Bald Eagle
Arctic Peregrine Falcon
2 Fish
Lake Sturgeon
Deepwater Cisco
Blackfin Cisco

Status Undetermined
1 Bixds
American QOsprey
Eastern Pigeon Hawk
2 Mammals
Fisher
Canada Lynx
Pine Marten
3. TFish
Shortnose Cisco
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Information for this section was derived from 1) the United States Dept.
of the Imterior's 1973 edition of Threatened Wildlaife of the United States and 2)
the second installment of non-volumetric central case informarion provided to Study
Directors of the National Assessment by the Water Resources Council, July 9, 1975.

UNUSUAL OR UNIQUE WILDLIFE

The following species are considered to be unusual or unique on a regiomal,
state, or planning area basis. The map which follows delineates the zones described
below for the State of New York. These zones were derived because of the great
variety of habitat existing in Subarea 0415.

CLASS AND SPECIES DENSITY TREND HOTIES

ASA 01 (Minnesota, Wisconsin, Michigan)

Spruce Grouse Low Stable
Golden Eagle Rare transient
Sandaill Crane Low Stable

ASA 02 (Wlsconsan, Michigan)

Sandhill Crane Varied Increasing S only, most——SW in
Green Lake & Waushara
Counties

Spruce Grouse Low Inereasing

Golden Eagle Low Decreasing Rare migrant

ASA 03 (Wisconsin, Illinois, Indiana)

Sandhill Crane Low Stable
Golden Eagle Low Decreasing Very rare migrant

ASA 04 (Subarea 0405 only, Indiana, Michigan)

Golden Eagle Rare transient
Sandhill Crane Medium Stable

ASA 04 (Subarea 0406) and ASA 05 (Subarea 0407), both Michigan

Sandhill Crane Low Increasing

Spruce Grouse Low Stable

Golden Eagle Rare transient
Sharp-tailed Grouse Low Decreasing Lower Penainsula

ASA 05 (Subarea 0408) and ASA 06 (Subareas 0409 and 0410}, all in Michigan

Sandhill Crane Medium Stable
Golden Eagle Rare tramnsient

ASA 06 (Subarea 0410, Indiana, Ohio)

Sandhill Crane Accidental migrant
Last nest reported
in 1926 No langer
recorded Low density
and increasing in
Indiana

Golden Eagle Accidental migrane
Not recorded annually
Low density and
decreasing in Indiana
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CLASS ANP SPECIES

DENSITY

TREND

NOTES

ASA 06 {(Subarea 0410, Indiana, Ohio)--continued

Lake Erie Water Snake
Bastern Plains Garter Smake

ASA 07 (Subarea 0411, Ohio)

Golden Eagle
River Otter

Eastern Smooth Green Snake
Beoreal Redback Vele

ASA 07 (Subarea D412, Pemnsylvania and New York)

Low
Low

Low

Low
Low

Common Loon

Great Blue Heron
Least Bittern

Lake Erie Water Snake
Timber Rattlesmake
Spocted Turtle
Golden Eagle

Eastern Bluebird
Goshawk

Low
Low
Low
Low
Low

Low
Low

ASA 08 (Subareas 0413 and 0414, Wew York)

Golden Eagle

Commeny Loon

Great Blue Herom

Least Bittern

Goshawk

Eastern Bluebird
Massasauga Rattlesnake
Spotted Turtle

Timber Ractlesnaxe
irctic Three-toed Woodpecker
Lincoln’s Sparrow
Bicknell's Thrush

ASA 08 (Subarea 0415, New York, Black River vVallew)

Low
Low
Laow
Low
Low
Low
Low
Tow
Low
Low
Low

Stable
Decreasing

Decreasing

Stable
Decreasing

Unknown
Unknowmn
Unknowmn
Unknown
Unknown

Tnknown
Decreasing

Decreasing
Unknown
Unkznrown
Decreasing
Unknown
Tnlmoun
Unknown
Unknown
Unknown
Unknown
Jaknown

Cemmon Loon Low Decreasing
Great Blue Herom Low Unknown
Least Bitterm Low Unknown
Eastern Bluebird Low Unknown
ASA 08 (Subarea 0415, Wew York, Tug Hill Tramsitiom)

Common Loon Low Unknown
Great Blue Heren Low Unknown
Least Bittern Low Unknown
Eastern Bluebird Lo Unknown
Linceln's Sparrow Low Unknown

ASA 08 (Subarea 0415, Wew York, Western Adiromdacks)

Common Loon

Great Blue Heron

Least Bittern

Lineain's Sparrow
Bicknell's Thrush

Spruce Grouse

Golden Eagle

Goshawk

Arctic Three-toed Woodpecker

Low
Low
Low
Low
Low
Low
Low
Low
Low
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Unknown
Unknown
Unknown
Unknown
Unknown
Stable
Stable
Decreasing
Unknown

Lake Erie islands only.
Range only in part of
Wyandot County in and
near Killdeer Plains
Wildlife Area

Accidental migrant
Recorded in Grand
River watershed and
vicinity

Formerly in Pymatuning
Reglon—mnay be
extirpated

A few transients

A few transients

A few transients



CLASS ANP SPECIES

DENSITY

TREND NOTES

ASA 08 (Subarea 05415, New York, Adirondack Trangition and Central Adirondacks}

Spruce Grouse Low Stable

Golden Eagle Low Decreasing Stable in Central
Adirondacks

Goshawlk Low Decreasing

Coumon Loon Low Decreasing

Great Blue Heron Low Unknown

Least Bittern Low Unknowm

Arctic Three-toed Woodpecker Low Unknown

Eastern Bluebird Low Unknown Hot present in
Centrral Adiremdacks.

Lincoln's Sparrow Low Unknewn

Bicknell's Thrush Low Unknown

ASA 08 (Subarea 0415, New York, 5t Lawrence Plain and Eastern Oumtaric Plain

Common Loon Low Decreasing

Great Blue Heron Low Unknown

Least Bitterm Low Unknowm

Eastern Bluebird Low Unknowm

Lancoln's Sparrow Low Unknown

Goshawic Low Decreasing Not present in

Eastern Ontario Plain

The information provided here was derived from Appendix 17 of the Great Lakes

Basin Framework Study
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GREAT LAKES FISHERY

A concern that surfaced during review of the drafr State-Regiomal Future
Report 1s the role of the Great Lakes as a potential food source. The possibilities
of utilizang the Great Lakes as a source of ne¢eded fish and related products to meet
future demands 18 a topic which needs further investigation. Stocking programs
which could supply fish for sport and commercial fishing increased utailization of
"rough" fash species could enhance the potential of the Great Lakes fishery

LAKE SUPERIOR
Commercial Fishery

Tradaitionally, Lake Superior has furnished approximately 16 percent of the
total Great Lakes fishery production. Most of the commercaal fishing 1s dome in U.S.
waters. Lake trout, whitefish, and lake herring have been the three dominant species
in the commercial catch since the mid-1800s  Recently, landings of the leading
specles such as chubs, lake herring, smelt, and whitefish have been decliming. Sance
the early 1960s, there has been comntinuing concern for the precipitous reduction in
herring catch. once the mainstay of the Lake Superior fashery Inshore lake trout
catches are 1imited to assessment fishing to determine the results of sea lamprey
control and lake trout stocking programs.

Sport Fishery

Warmwater species of importance to the lake's sport fishery include smelt,
perch, suckers, centrarchid panfish, northern pike, walleye, and bass.

The lake's salmonid fishery s dominated by lake trout, with cocho and

chinook salmon, and raxnbow, brown, brook, and steelhead trout contributing to the
Calch.

LAKE MICHIGAN
Commercial Fishery

The contributien of individual speciles to the commercial fishery has varied
considerably depending upon intensity of the fishery and availabality of high value
species. Lake trout, lake herring, and walleye are no longer commercially important
species. The chub production, which dominated Lake Michigan fisheries an the 1950s
and early 1960s, has declined markedly in recent years. Whitefish and yellow perch
Populations show indications of recovering after years of heavy exploitation.

With the demise of high value species, there has been an 1ncrease in effort
for low value alewife and smelt, Alewife hat a peak in abundance in 1967 pricr to
a major die-off. Current alewife and smelt production have now stabilized

Sport Faishery

In the State of Michigan's waters, the non-salmonid catch consisted primarily
of yeliow perch, smelt, suckers, smallmouth bass, northern pike, walleye, and assorted
centrarchad panfish. The open water catch of salmonids consisted of coho and chinook
salmon, rainbow trout, lake trout, and some brown and brook trout., Wisconsin's open
water catch of salmonids included brook, brown, rainbow, and lake trout, and coho and
chinook salmon  The Lake Michigan total catch of salmonids by sportsmen i1s more than
1,700,000 annually, nearly equal to the total sport catch of salmon and steelhead in
the five West Coast states of Washington, Oregon, California, Alaska, and Idaho.
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LARKE HURON
Commercial Fishery

Commercial landings reflect the concentration on medrum and low value
species because of depressed stocks or near absence of many high value species lake
walleye, lake whitefish, and lake trout. Recently introduced high value species
such as salmon, rainbow trout, and brown trout are reserved for the sport fishery.
Landings in 1972 were 2.0 million pounds and worth $418,700--30 percent less in
quantity and 16 percent less 1n value than in 1971. The harvest was an all-time
low In 1972, fishermen took only 3,600 pounds of chubs, but in the late 1950s

and early 1960s, chub landings ranged from 1 2 million pounds to 3 2 million each
year.

Sport Fishery

Michigan's 1970 creel census of the Lake Huron sport faishery indicated
that, of warmwater fish caught, smelt rank first followed by yellow perch, centrar—
chid panfish, suckers, bass, northern pike, and muskellunge. Catfish are gaining
in importance to the sport fishery.

Species comprising the salmonid catch in Michigan waters ancluded coho
and chinook salmon and steelhead and lake trout

LAXE ERIE
Commercial Fishery

Walleye has always contributed to the commercial fisheries, but production
since 1956 has dropped significantly  Yellow perch, white bass, and chanmnel cat-
fish have also made significant contributions to the commercial landings. The white
bass and yellow perch catch has been substantially reduced in recent years. Perch
landings over a 50-year period averaged 7 million pounds annually, but in 1972, only
1 9 million pounds were harvested. Total landings declined to an all-tume low of 7.9
million pounds mn 1972, with U S, landings accounting for 21 percent of the Lake Erie
production

Sport Fishery

United States sports fishing on Lake Erie duraing the past decade was darected
primarily at the yellow perch, white bass, channel catfish, walleye, and smallmouth
bass. 7Yellow perch 1s by far the most popular and harvested species sought throughout
the lake. White bass and channel catfish angling 1s a spring and early summer fishery,
confined praimarily to the western and central basins. Walleye and smallmouth bass
angling 1s concentrated in the Bass Islands and reef areas of the western basin and
along the rocky shorelines of the central and eastern basins. Coho and chinook salmon
have been stocked in recent years in an effort to expand the Lake Erie sport fishery
LAKE ONTARIO

Commerciral Fishery

At present, there is very lattle commercial fishing in the New York waters
of the open lake. The Canadian commercial fighery has been more extensive, but in
recent years the number of fishermen has also declined Until the late 1960z, Canadian
fish management was orilented to commercial fishing. Because valuable stocks have been
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depleted and human population has expanded along the lakeshore, sport fishing has
become more important in recent years. Landings of 282,500 pounds worth $68,400
were reported for 1972, The production was slightly better, however, than the 10-
vear average (1963-1972) of 279,400 pounds. Landings of bullheads, carp, eels,
and white and yellow perch accounted for 82 percent of the total harvest.

Sport Fishery

Smallmouth bass 1s the most economically important species in the sport
fishery. Yellow perch, brown bullhead, northern pike, rock bass, common bluegirll,
sunfish, largemouth bass, white perch, white bass, black crappie, carp, channel
catfish, American eel, freshwater drum, and walleye also contribute to the sport
catch and are listed in order of importance. A salmon fishery 1s currently being
established in Lake Ontario to enhance the sports fishing potential.
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VOLUMETRIC REQUIREMENTS

Volumetric requirements are presented for present and future volumes of
water for each Aggregated Subarea (ASA)} Water use, both withdrawal and consump-
tive, 1s presented in total and for various functional water use categories. With-
drawal use of water 1s defined as the water removed from the ground or diverted
from a stream or lake for use. Consumptive use 1s the quantity of water discharged
to the atmosphere or incorporated in the products of the process in connectilon with
vegetative growth, food processing, or an industraal process The review procedure
and the selection of a State~Regional Future condition were accomplished 1n a mammer
samilar to that used for socio-economic characteristics The basic assumptions
for projections in each category are summarized below, along with major differences
1n assumptions between the Great Lakes Basin Framework Study and the 1975 National
Water Assessment

Although the base year for each of the studies also differed (Framework
Study-1970, National Assessment-1975), one would expect that the base year figures
for each water use category would be reasonably close to one ancther. Upon exami—
nation of these figures, however, it 1s evident that some of the base year values
differ significantly This can be partially explained by the different definitions
of water use categories and the degree to which certain water users were accounted
for {eg. commercial water use 1s not completely covered by the Assessment). The
methodology for calculating water use also influences the values obtained for with-
drawal and consumptive water use. This report will be reviewed by the Watexr Resources

Council for resolution and/or explanation of the large discrepancies in base year
data.

Because individual water use categories may be defined somewhat differently,
the percentage difference (between Framework Study and National Assessment) for
base year total water withdrawals 1s presented below for each ASA  Reasons for
large discrepancies are cited when possible. Consumptive use differences for the
base year are also indicated The praimery reason for the consistently larger
consumptive use figures developed for the National Assessment appears to be the
assumptions of greater consumption per unit of water withdrawal.

ASA Difference in base year figures = Pogsible reasons for large
percentage (+ or - National discrepancies in withdrawal
Assessment (1975) differs from figures
Framework Study (1970)
Withdrawal Consumptive
0l -17Z +65% Water withdrawal figures for
manufacturing and mining vaxry
significantly

93



02 +160% +77% Two major factors may be the
cause of this substantial varia-
tzon. The Assessment's ASA 02
includes Delta County while the
Framework Study's wvalues do not.
Also, the steam electric with—
drawal figures account for most
of the difference A éomparison
which considers these differences
follows  TFoxr ASA 02 plus 04, the
Assessment withdrawal figures are
48% greater  Subtracting steam
electric waithdrawals, the Assess-—
ment's base year values are
only 8% greater than the Framework
Study for ASAs 02 and 04.

03 +32% +2% The major difference can again be
attributed to steam electric
withdrawal figures. The Assessment
figures are 4% lower than the
Framework Study 1s the steam
electric category is excluded.

04 -3% +52%

05 +67% -1Z

06 4227 +31% Steam electric and manufacturaing
withdrawals are saignificantly
higher for the Assessment.

07 -20% +66% If steam electric withdrawals are
excluded, the Assessment numbers
are only 6% less.

08 +12% -9%

01-08 (Great l.akes  +16% +30% If steam electric withdrawals are

Region) excluded, the Assessment numbers
are only 2% greater than the
Framework Study base year fagures.
POPULATION

The following excerpt, from the 1972 OBERS Projectiong, Series E Population (Volume 1,
Concepts, Methodology, and Summary Data), gives the basic assumption on fertility as used
in the Framework Study (approximately Series C projections) and the Assessment (Series E)

The four current population projections assume Crends to four
different total fertility levels at the year 2005 with no subsequent
change. The total fertility rates per 1,000 women assumed to have
been attained by the year 2005 are:
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Series C - 2,800
Series D - 2,500
Series E - 2,100
Series F - 1,800

Serles E was selected for this set of projections to provide a
parallel set to the 1972 OBERS Series C projections. Series E calls
for an approximate 44 percent rise in the population between 1971
and the year 2020, It involves a gradual movement toward a total
fertility level of 2,100 by the year 2005. Under this E series,
bairths and deaths approcach equality. However, due to the character
of the present age structure of the population a near—zero growth
1s not reached wuntil the middle of the 21st century
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DOMESTIC CENTRAL SYSTEM WATER USE

Assumptions

Population growth:

Per capita usage rates:

Consumption:

GLB Framework Study

OBERS Series C (approx.)

Increase at 1% per year to
108 gped; 0:25% per year
up to maximum of 130 gpcd

10%

DOMESTIC WATER USE FROM NON-CENTRAL SYSTEMS

Assumptions

Population:

Per capita usage rates

Congumption

Regronal differences in
water requirements per
unit of use.

GLB Framework Study

Rural farm and non-farm
population estimates based
on projection developed for
Appendix 19 (approx. OBERS
Series C).

Rates similar to those used
for domestic central systems
(1.e., increasing to 130

gped).

Percent of requirements:
Rural non—farm — 15%
Domestic rural farm - 257

Regional differences based
on climatic factors and
economic actavities (three
groups of planning subareas
were defined).
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1975 Natzonal Water
Assessment

OBERS Series E

Constant rate based on
1970 U.5.G § data

Ratio of total public
supplied (andustraial/
commercial and domestic)
consumption to teotal pub-
lic supplied withdrawal

1975 National Water
Assessment

OBERS Series E plus a
factor for the rate of
decline of the portion of
the national population
served by non-central
systems (based on 1960

and 1970 Census of Housing)

From a variety of data
sources, the daily per
capita use was estimated
for two systems

Pressure 1975 1985 2000

Withdrawal 66 75 84
Consumption 40 45 50

Without
Running Water

Waithdrawal 10 10 10
Consumption 10 10 10

Percent of withdrawal:
Pressure system - 60%
w/o running water — 100%

No differences within the
Great Lakes Region.



MANUFACTURING WATER USE

1975 National Water

GLB Framework Study Assessment

Assumptions
Economic growth:

Translation of OBE employment OBERS E projections, ‘'busi-
projections into an economic ness as usual" energy
output measure that would be  scenario,

transformed into a value added

figure.

Environmental and water
quality objectives:

Incentives for water pollu- Objectives of P L 92-500
tion control and cost minimi—~ w:ll be met: BPT by 1977;
zation will encourage water BAT by 1983, by 2000, no
recirculation and reuse discharges. Imncreasing
(before 92-500). By 2000, recrreulation rates for
the average plant in any in~  the large water users.
dustry group would be reusing

1ts intake water as much as

the most efficient regional

group is today.

Growth in water use. For most industries, the re-
lationship between gross
water and value added is

fairly constant.

Gross water use per dollar
of gross product will
remain constant; gross
water use will grow in
darect proportion to

gross product derived from
OBERS projections

Consumption.

Ratio between gross water
use and consumption will
remain relatively constant,
for several industries in
some planning subareas, the

rat10o was increased slightly

due to increased recircula-

Cooling water will be re-
cycled using cooling
lagoons or wet cooling
towers, 1Ncreasing evapor—
ative losses, will be das-
contanued  Increased
recirculation rates will

tion rates. inereasé consumption.

MINERAL VATER USE

The methodology used by the Bureau of Mines in both the Framework Study and the
National Assessment 1s similar mineral production was projected using past trends and
recent developments and water use calculated by using water withdrawal and consumption
numbers per production unit for each commodity. The major differemnces in the projections
stem from recent developments and polacy changes. Examples are the greater consumptive
use requirements in ASA 0L due to more realistic figures on the use of water by the iron
ore industry and the energy requirements dictated by federal policies and energy
scenarios. Referring to the uncertainty of new mining developments, the following state-
ment was made 1n a discussion of the Great Lakes Region for the Assessment's Central Case.

"Large quantities of water for mining and processing irom ore are
used 1n ASA 01, As greater emphasis 1s placed on tacomite bemeficiation
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water use could increase above projections.

New copper—-nickel

developments in ASA 0l could require considerably more water than
is currently projected for metals. "

IRRIGATION WATER USE (Cropland only)

Assumptions

Soil types:

Irrigation acreage
increase-*

Irrigation efficiency

Commodaty demands:

Consumption.

LIVESTOCK WATER USE

Assumptions

Projected livestock
production

GLB Framework Study

Irrigataion will probably
occur on s02l types (Soil
Resource Groups — SRGs)
which are the same as
those currently 1rrigated

Rate of airrigation acreage
increase assumes percentage
of each crop irrigated on
each SRG would double 1n
10 years.

SCS district conservation-
1sts supplied information
on erops, soils, and crop
vield for Appendix 19,
Economic and Demographic

Studaes.

75% of withdrawal.

GLB Framework Study

Based on national require—
ments as projected in
Appendix 19, Economic and
Demographic Studies (approx.
OBERS Series C).
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1975 National Water
Assessment

Acres reported in the 1969
Agricultural Census plus
additional irrigable land
that includes land airrigated
in 1975 and new privately
developed acres as deter-
mined from past trends.
Projected irrigated acres
were determined by relative
costs and returns of
achieving projected commodity
output levels by using irrai-
gation systems versus dry
land farming methods.

Current practice irrigation
rates were assumed for 1985
and 2000,

OBERS E-Prime agricultural
projections were used,
accounting for shifts that
occurred in the late 1960's
and early 1970's in both
domestic consumption
patterns and exports of
agricultural commedities.

72-85% of wathdrawal.

1975 Nataional Water
Agsessment

OBERS Series E.



Water use coefficients. Rural water use budgets Drainking water and other
based on publashed reports water use rates were esti-
were developed for 1970, mated based on published
1980, 2000, and 2020 (Tables reports Pasture condi-
6-9, 6-10, 6-11, and 6-12 of tions and temperature zones

Appendzx 6, Water Supply-- were considered
Municipal, Industrial, and
Rural).

Consumption 90% of water requirements. Consumption considered to

be equal to withdrawal.

STEAM ELECTRIC POWER GENERATION VATER USES

The following excerpts are from a September 2, 1975 letter from Lenard Young of
the Federal Power Commission.

The most significant factor affecting differences in water with-
drawal appears to be the assumptions made relative to the types of
cooling systems empioyed at new generating plants. TIf a new plant is
assumed to utilize a conventional once-through cooling system 1t may
require, on the average, about 900 mgd of water withdrawal for each
thousand megawatts of capacity when operated at 100 percent plant
factor. On the other hamd, the same generating plant utilizing a
closed cycle type cocling system, either a cooling tower or a cooling
pond, may require the wathdrawal of less than 20 mgd for the same
generation.

In the early 1970's, when electric generating data for the
Framework Study were developed, 1t was not clear what type of
cooling system would predominate. Accordingly, two cases were
analyzed—--Case I where future generation would utilaize conventional
once-through cooling; and, in the alternative, Case II where all
future generation would utilize some form of closed cycle cooling.
Subsequent use of the data in the Framework Study has been premised
on the assumption of a 50/50 mix of the Case I and Case II situations.

Data developed for the National Assessment is based om current
utilaty planning and reflects the recent trend away from conventional
once—through cooling systems. This trend is clearly evidenced in the
planning reports submitted to this office in 1975 by electric utaility
systens 1n the Great Lakes Basin area. With the exception of two
facilaties, all new generating plants of 300 megawatts or greater
capacity for which construction has begun, or is scheduled tc begin
within the next two years, will utilize some form of closed cycle
cooling. These data were incorporated into the National Assessment
analysis and are primarily responsible for the reduction of water
withdrawals,
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LAKE SUPERIOR REGION - ASA 01

1975 HATIOMNAL ASSESS'ENT WITHDRAWAL
State-Reglonal Fukture
VOLUMETRIC REQUIREMENTS
(M1llion gallons per day)
REGION Great Lakes(04)] ASA WNo oL AREA (in acres < 1000) 16,998 4 SOLRCE
$TATES MN, WI, MI COUNTIES Minnesota {4), Wisconsin (4), Michigan (9) Fresh
FUNCTIONAL USE GLE Framework Study 1975 National Assessment
1970 1980 2000 1975 1985 2000
Domestac, Commercizl,

and Institutional,

Total 50 6 54 8 65 7 40 5 42 3 43 8
Gentral 38 1 42 0 50 8 32 2 33 2 3% 6
non—~Central 10 9 10 9 13 3 83 91 92

Manufazcturing, Total 122 7 103 & 117 4 208.0 73 8 47 9

Food and Kindred
Products — -— -— — —— —

Paper and Allied
pPl:t:td.uc!:s — m— —-— 29 8 11 8 90

Chemzcal and Allaed
Products - e -— 71 4 81 4 5

Petroleum
Products -— — —— 96 538 29

Praimary Hetals - - —_— 81 0 45 0 28 ¢

Others -— - -— 62 45 1 3 4

lanerals, Total srz2t | 6109 668 9 219 6 240 9 278 7

lietals —— — -— 211 2 230 4 265 5

Won-Matals T - -— 8 & 0 5 i3 2

Fuels - —-— —_— 0 0 [+]

irraigation, Total 29 50 76 —-— _— —

Crops 8 5 6 4 6 ]

Other 21 L35 70 — - ——

Livestock 17 18 16 19 Z21 22
Steam Electr1c3 556 0 381 0 187 ¢
case I° 515 7 434 9 3127 1
Case II 515 7 296 7 68 0
Public Lands -_— — — 22 4 109 38 2
Case T 1265 8 1211 0 3988 3
Toral e 11 1048 8 771 6 598 6
ase | 12658 | 10728 929 2
1 1968 walwe

For Frameunrk Study ateim clectric water mse Case I 1swumes ail [loew through gomling exgept
fur knwwn aupplemental coollng aystumn 14 of Docember 31 [970 (1se {1 aasumeq oll
~ipplementil coolfug axcept €or knuwn flos throuph rystems as of December 31 1979
Fromowark Study considered generacipg capacity -Ithin the Greot Lakes Basln (hydrolepie
hounclnries) MNiclonal A-tcwsmenr & { ceat lLakes Regfon and ASA < are dofined 1long politleal
picisdiceione {Founty boundarien) Threrefore additional geaerating ewpactiy may he
reflocted In the Augessmont mush rs
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LAKE SUPERIOR REGION - ASA 01

CONSUMBTIVE USE 1975 WATIONAL ASSESSMENT
State-Regional Future
YOLUMETRIC REQUIREMENTS

(Million gallons per day)

REGIQN: Great Lakes(04)| ASA No. oL AREA (im acres x 1000) 16,998 4 SOURCE
Presh
STATES: M1, WI, MN COUNTIES. Minnesota (4), Wiscousin (4}, Michigan (9) es
FiUNCTIONAL USE GLB Framework Study 1975 National AsSessment
1970 1980 2000 1975 1985 2000
Domestic, Commercial,

and Institutional,

Total 54 52 71 8 4 8 8 20
Central 37 35 51 32 33 35
Hon-Central 17 17 20 52 55 55

Manufacturing, Total 11 & 16.2 360 24 9 28 8 36,8

Food and Kindred
Products —_— —— -— —_— —— —_—

Paper and Allied
Products -— —— -— 18 13 72

Chemical and Allied
Products e -— — 18 27 356

Pétraleum 4
Products _— - - 19 29 19

Primary Metals -— - -— B0 209 220

Others - —— —— 14 14 21

1
Minsrals, Total 54 2 88 1 131 2 818 89 8 99 2

Metals —— -— - 80 6 88 3 98 &

Nou-Metals - - - 12 15 113

Fuels - - - 0 o} o}

Irrigatron, Total 22 38 57 -— — —
Crops 8§ & & 2 4 7
Other 14 34 53 _— _— —

Livestock 16 16 20 19 21 22

Steam Electric® 30 40 64 0
Case I° 39 33 24 0
Case TI 39 4 0 381

Public Lands —— - - 9 8 141 190

Case X 78 9 118 7 206 0
Total
Case TI 78 9 118 220 1 130 0 148 O 231 3

L & value

? Far Framiunrk Stulv acesm eloctric water wae Case 1 azwumes all flow through ceolfiny excepo
fur Xnun supplemental eooling systoms ne of Decemher 31 1970 Case Tl ansomes all
<uppiemeucal coolfog except for knoun [low threupl ryatema 14 of December 31 1971

3 Framuwnrk Study constdered gemeratlng eiprcity withla the Creat Laken Basln (hydroleple
toundiries)  Hatlonal At-rarmenr « € ret Lobes Reglon and ASA*« are del hied ioue pollzienl
intisietiong (ronnry boundarica)  Therefors additiont] generacing eapacity may he
7 [licted fn the Adacs<eanc micheea
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LAKE SUPERIOR REGION - ASA 01

MINNESOTA

The projections developed for the 1975 NWational Assessment in general appear to be
more appropriate in almost all cases than those generated for the Framework Study. (The
following observations and questions are taken directly from a January 15, 1976 letter
from Don Rye)

WISCONSIN

On the whole, the State of Wisconsin prefers the recently generated Modified Central

Case figures of the National Assessment. Specific comments and questions included (from

a January

1. DPomestic, Commercial, Institutional, Manufacturing; and Minerals -
Why are there such large differences in the 1970 FS and the 1975
NA figures for these categories? It would seem that these base
yvear figures should be closer, regardless of the formulas used
for projecting future water requirements.

2  Manufacturing - I think that i1t is presumptuous to assume that
P L 92-500 water discharge standards will be met by the estab-
lished dates because of the vast cost and time necessary for
installation of treatment facilities. T think 1t 1s safer to
assume that withdrawals and consumption will fall somewhere in
between the FS and NA projections.

3. Steam Electric - The water requirrements projected for this cate-
gory 1n the NA appear to be fairly reasonable, except that 1985
water requrirements might be higher because of the number of
plants that are on~line now and will not be able to take full
advantage of new technology and recycling techniques.

4. Trrigation, Crops - There s little if any cropland irrigation
in northeastern Minnesota so I assume the increases are occurring
elsewhere. There 1s a mistake 1n the NA projections for year
2000. Consumption 1s greater than withdrawal by .2 mgd ....In
the cases where I have raised questions, it is because of my
1nability to evaluate the data without further background infor-
mation.

19, 1976 letter from Rahim Oghalaz):

The purpose of having a State/Regional Future 1s to allow
states and regions to disagree with National Assessment projections
1f they feel their own projections are more reasonable and desarable.
From a state point of view, the form in which these projections are
provided—-ASA level only-—makes it virtually impossible to make com-
parisons wath state water requirement projections, and thus impossible
te judge whether any specific projection is reasonable or not. Whereas
a state may be able to judge whether the assumptions seem reasonable,
1f those assumptions (between Framework and N.A.) are quite different,
it has no way to check whether a drastically changed statastic is due
purely to changed practices in water use, to a differemt amount of
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activity (based on population or economic conditaons) or to an
incorrect calculation. These problems were especially acute in
reviewing manufacturing and mineral water use.

We note that the N.A. estimate for consumption of Non~Central
Domestic water assumes 607 and 100% of the water withdrawm is
copsumed. This contrasts to a 15%Z and 25% consumption rate assumed
by the Framework Study and plays havoc with the domestic consump-
tion totals. Explanatory material provided does not give any
reason for this significant change in assumptions.

Under Irraigation, the Framework Study lists "Other" (Golf
Courses) but the N A. does not. Where does the "Other" category go
to? Since it 1s a far more significant uwse than crop irrigation-—-—
at least in thas part of the country--it should be included somewhere.

ASA 01 - Consumption — Irrigation figures must be incorrect {(or
else the withdrawal figures are wrong). Assumptirons say that irriga-
tion consumption 1s 72-85% of withdrawal, but the N.A. figures show
a consumption rate of 50%, 66% and 120% of withdrawal.

MICHTGAN

No preference,

PUBLIC REVIEW GROUP COMMENTS

Withdrawal and consumptive use projections for the yvear 2000 deviate excessively
from the trends for 1970 and 1980, A change in direction back to once through cooling
15 foreseen -~ K A Carlson, Minnesota Power and Light Company.

WORK GROUP RECOMMENDATION

The differences in base year water requirements may be caused by differences in
the data base, methodology, and definition of categories  The ASA level of aggrega-
tion makes comparisons by State boundaries a difficult propositrion  Another basic
problem with analyzing-the data 1s the lack of background and basas for the assumptions
uged  The consumptive use figure for irraigation should probably read .7 mgd
(unconfirmed by WRC).

Recommendation. Adopt the National Assessment's projection of volumetric
requirements as part of the State-Reglonal Future  Total manufacturing withdrawal
and consumptive use is based on the premise that the water quality goals specified
in P.L. 92-500 will be met  Assumptions on the degree to which the recycling and
recirculation of process and waste waters would occur for certain industries are
predicated upon meeting the P.L. 92-500 goals
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NORTHWESTERN LAKE MICHIGAN REGION - ASA 02

1975 NaTIGHAL \SSLSSMENL

Stque-Regional kuture WITHDRAMAL

VOLUMETRIC REQUIREMENTS

(3x1lion gallons per day)
REGIOVY Great Lakes(04) ASA Yo 02 AREA {1in acres x :.LOEO) 11,171 2 SOURCE
STATES  WI, MI COUNTIES Wisconsin (20), Michigan (4) Fresh
FURCTIONAL USE GLB Frameworh Study 1975 Nataonal Assessment:

1970 1980 2000 1975 1985 2000

Domestic, Commercial, .

and Instaitutional,

Total 79 7 102 5 143 5 75 9 84 92 1
Central 52 7 72 9 109 1 53 6 59 66 1
non—-Central 27 0 29 6 A & 22.3 24 26 0

Manufactaring, Total 359 278 351 565 5 312 253 7

Food and Kandred
Products 19 i7 23 30 8 15 12 3

Paper and Allied
products 298 2315 272 479 2 267 216 1

Chemrcal and Allied
Products 3 5 8 - - -

Petroleum
Products 3 8 3 - - =

Praimlary Metals g 6 3 _— — —

Others 23 27 39 55 5 29 25 3

titnerals, Total 2 61 25 4 3 18 3 19 21 3

Matals — — —— 26 9 90

¥on-tetals I et — ——— 87 10 12 3

Fuels _— —_ — 00 0 00

Irragation, Total 212 40 3 39 6 -— -— —_—
Crops 13.6 300 41 9 371 56 77 2
Qther 76 103 17 7 —_— — —

Livestock 205 21 8 36 2 19 & 20 21 5

Stean I:lectr1c3 2275 0 2315 1134 O
Case 1% 669 3 1971 3 5404 1
Case II 669 3 921 7 151 5

Public Lands _ —_— —_— 27 3 52

Total Case I 1152 3 2422 4 5698 7

Case II 1152.3 1372 8 446 1 a 2994 1 2812 1605 1
1 1968 valoe

Far Framework Study xtenm electrlc water n=e Case ! 2asumes 21l {low throrgh cooling except
far knows suppiemental conllng =y irims: qa of Dreraber 31 E970  (ane 11 ansumen al)
<upplomenctl coollng except for known (low through Aystems 1= of Uecomber 3L 1974
Franewirk Study connidered genericing etpieity vithin the Greae Lakex Basln (hydrolopic

b umdarlg)  Hitlonal iscowssenr % ¢reat Lakes Repfon 1nd A3A's are difincd 1ioug po Litical
furiadiecions {county boundtries)  Thecefare additionyl pencratlap capicity may he
riuflected in che Assesamant nusbers 104




NORTHWESTERN LAKE MICHIGAN REGION -~ ASA 02

1975 NATIONAL ASSESSMENT
State-Regronal Future
VOLUMETRIC REQUIREMENTS

{Militon gallons per day)

CONSUMPTIVE USE

REGION Grear Lakes(04) ASA No 02 AREA {an acres » 1000} 11,171 2 SOURCE
Fresh
STATES Wi, MI COUNTIES wisconsin {(20), Michigan (4) res
FUNCTIONAL YSE GLB Framework Study 1975 National Assessment
1970 1980 2000 1975 1985 2000
Domestac, Commercial,

and Institutional,

Total 10 5 12 8 17 ¢ 19 0 20 9 22 1
Central 55 73 110 533 59 66
Kon-Central 50 55 60 137 150 15 5

Hanufecturing, Total 40 3 55 7 96 & 731 123 8 196 2

Food and Kaindred
Products 13 19 29 21 4 1 82

Paper and Allied
Products 35 3 48 80 64 2 105 4 i70 9

Chemzcal and Allazed
Products 03 10 4 0 _— —_ —

Petroleun
Products 06 13 19 _ —_— _—

Primary Metals 03 0 & 06 -— —— —

Qthers 19 2 g 79 68 10 3 17 1

i
Minerals, Total L 4 1 2 17 27 27 27
Hetals ——— -— -— 135 12 12
ton-Metals 7 - - -— 1z 15 15
Fuels —— -— _— [131] 00 00
Irragation, Toral 15 9 30 2 44 7 — e ——
Crops 10 2 22 3 31 4 29 3 45 &4 63 &
Other 57 77 13 3 - -_— -
Livestock 18 & 250 32 6 19 6 20 3 215
Steam E].et:::::ic:3 16 0 150 1o
Case T2 51 15 1 i
Qase IT 51 19 9 65 6
Public Lands —— w— - 27 39 52
Case ¥ 91 7 140 ( 233 9

Toral e 11 1 162 4 233 0 382 2
ase 97 144 § 258 0

1 1964 valng

I  For Fromeyork Srudy ~tenm electric water nme Cane 1 aesumos all Flow threuph cooling cxeopt

(nse ) anzumen all
suppkemental enoling excepl for knowm [low through rystena na of December 31 1976

3 Framework Study considered generiting capacity wilthin the Great Lokes Basin (hydrelopic

for ke wit mupplement4l ecollog Ayatomn an of Docenber 31

heundarles)

Ioriedictians {county houndarfcn)

teflecied In the AuReARRmENt niunbeors

1370
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SOUTHWESTERN LAKE MICHIGAN REGION - ASA 03

1975 NATIOMAL aSSLSS.ENT

WITHDRAWAL
State-Regronal Future

VOLUMETRIC REQUIREMENTS

{(Mrllion gallons per day)
REQION Great Lakes{04) | ASA No 03 AREA (1n acres ~ 1000) 5,315 8 SOBRCE
STATES WI, IL, IN COUNTIES Wascomsin (7); Illdinois (6), Indiana (&) Fresh
FUNCTIONAL USE GLE Framework Study 1975 National Asscssment

1970 1980 2000 1975 1985 2000

Domestaic, Commercial,

and Inst:tutiomal,

Total 1352.6 1571 3 1935 2 1438 1 1571 2 1760 5
Central 1276 7 1489 6 1839 2 1386 4 1520 2 1714 9
Non—-Central 15 9 81 7 96.0 517 510 45 6

¥anufacturang, Total 5154 3461 3543 5107 2 1491 8 937 1

Tood and hindred
Products 176 157 170 189 7 67 8 47 9

Paper and Allied
Products 247 202 247 28 9 22 6 21 7

Chenical and Allied
Products 335 486 1295 309 2 101 3 36 8

Petroleun
Products 269 288 327 275 7 100 O 45 5

Pramary Metals 3800 1947 1007 4016 0 1096 O 628 O

Others 327 381 497 287 6 1046 1 108 2

1
Manerals, Total 16 O 350 61 9 57 0 60 9 67 B

Metals -— -— -— 00 00 0.0

Nor- letals T = —— —— 570 60 9 67 8

Fuels — — -— 00 00 00

Irrigation, Total 25 8 727 107 ¢ —— — —
Crops T4 27 8 310 12 1 18 8 25 4
Other 18 4 44 9 76 9 —— — —

Livestock 11 7 12 5 13 3 91 95 9 4

Steam Elect:r:.c3 6771 0 5668 0 2603.0
Case T° 32091 | 68220 | 23686 3
Case II 3209 1 2220 7 564 4

Public Lands - -— -— 00 00 0o

Toral Case 1 10129 2 11973 35 29347 & 13394 6 8820 2 5403 2

Case 11 10129 2 7372 2 6225 7
1968 value

Fir Framework Study ateaw clectric watec mse Case [ 1ssuzes all [low through cooling except

for kawm muppfemental cooling oyntias as of December 31, 1970
suppiemental cooling axeept for known [low through rysteas 1s of Deecenmber 31

Case 1L nassmen all

1970

Framownrk Study éonslilerend pererating cipreity within the Grent Lakes Sanin (hydreleopic
Ioupilariex)  Halional Ansessment s {reat Lakew Reglon and ASA's are duflned 1loug pulicleal

Juei~dicciona {councy boundaries)

rellected In the Adstascent numbsrs
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SOUTHWESTERN LAKE MICHIGAN REGION - ASA 03

1975 NATICHAL ASSESSMENT
CONSTMPTIVE USE State-Regional Future
VOLUMETRIC REQUIREMENTS

(Million gallons per day)

REGION Great Lakes(04) | ASA No 03 AREA {an acres x 1000) 5,315 8 SOURCE
Fresh
STATES w1, IL, IN COUNTIES Wiscensin (7}, Illinoas (6}, Indiapa (&)
FUNCTTIONAL USE GLB Framework Study 1975 Naticnal Assessment
1970 1980 2000 1975 1985 2000
Pomestic, Commercial,

and Institutronzl,

Total 139 7 161 7 198 3 178 9 192 3 209 6
Central 127 6 149 O 183 & 147 5 161 7 182.5
Non—-Cencral 12 1 127 14 7 31 & 30 6 27 1

Manufacturing, Total 423 587 1202 380 8 504 9 675 8

Foed and Kirdred
Products a2 35 52 11 0 17 1 27 4

Paper and Allied
Products 42 58 93 63 90 15 4

Chemical and Allaed
Products 67 128 452 190 34 4 64 2

Petroleum
Products 51 a0 212 338 45 1 33 6

Praimary Metals 205 237 324 295 0 376 0 439 0

Others 26 38 80 15 8 23 3 356 3

1
Minerals, Total 06 09 20 73 81 30

Metals -— -_— —— 00 (1] co0

Non-Metals -— -— - 75 81 90

Puels _— _— —— oo 00 00

Irrigation, Total 19 4 545 & 9 —— - -
Crops 536 20 8 23 2 96 15 0 21 1
Other 13 8 337 577 - - —

Livestock 10 6 11 2 119 g1 95 94

Steam E:l!.ea::t:'::{.c3 45 0 129 0 274 0
Case T 26 5 521 181 8
Case IT 24 5 73 2 288 0

Publae Lands - - - 00 00 [V}

867 4 1676
Total, Case I 617 8 7 9 i 630 9 858 8 1198 9
Case II 617 8 888 9 1783 1

1 96l vatue

2 For Framework Study stets electrie water wwe  Caae 1 aswumes all lew theough wooling except
t r kntwn supplumental cooling systums an of December 3 1940 Gase 11 ansumen all

upplenentil cooling nxcept for knawn [low chreugh rystems ta of December 31 1970

3 Froamewoek Study conmddeced gencracing gapacity within the Great Lakes Basin (hydrolupic
bounmlartes} Hikinnal Assrssment’s {reat Lakex Reglon and ASA 3 are dolined iloug pelltieal
Iuricdictions (crunty bonndactes) Thersfore dditlonal pencrnting capacity any be
reffected [n che Asarasment mimbers 107
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EASTERN LAKE MICHIGAN REGION - ASA 04

1975 HATIORAT ASSESSMENT

WITHDRAWAL
State-Regional Future
VOLUMETRIC REQUIREMENTS
(M1llion gallons per day)
REGION great Lakes(04)| ASA No 04 B AREA (in acres x 1000) 16,796 1 SOLRCE
- T Fresh
STATES ™, MI COUATIES  Tndiana (6), Michigan (39)
FURCTIONAL USE CLB Framework Study 1975 National Assessmont
1970 1980 2000 1975 1985 2000
pomestic, Commercial,

and Institutional,

Total 281 4 343 4 487 5 224 4 258 8 300 1
Central 198 ¢ 254 0 383 2 139 3 162 & 195 9
Yon-Central 82 5 89 & 104 3 85 1 96 4 104 2

Manufactering, Total 649 5 626 4 722 5 502.4 144 8 129 3

Food and Kindred
Products 23 5 23 5 331 260 110 89

Paper and Allied
P oroducts 181 6 148 7 202 8 155 5 63 3 44 3

Chemical and Allied
Produces | 2s8.8 302 2 334 5 150 1 34 4 30 7

Petroleun
Products = - - 25 12 07

Privary Metals 59 2 46 0 23 8 45 0 110 70

Otaers 96 & 106 0 122 3 123 3 24 0 37 6

1
*finerals, Total 153 237 42 7 711 90 0 1ig 1

Metals —— —— — 0.0 o0 o0

hon-Yetals - - ——— 66 8 82 2 109 2

Fuels -— —— - 6 3 78 99

Irrigatien, Total 52 4 111 1 169 9 ——— — _—
Crops 45 8 88 6 131 ¢ T4 7 108 6 144 1
Other 66 22 5 38 9 —-— J— _—

Iavestock 16 7 24 1 38 6 15 0 14 7 14 7

Steam Electr1c3 1556 0 1006 O 448 0
Case T2 1524 8 | 38as 0 | 14201 9
Case IT 1524 § 311 0 303 ¢

Public Lands -_— —— —_ 119 i1 9 1z 9

Case I 2540 1 5973 7 15663 1
Tocal case 1T | 2454 6 1634 8 1168 3
2540 1L 1939 7 1765 1

[ LR valug

7 For Feancunrk Study ~tewm elouerte Jatee wxe Cawe | assumes 101 (low thringh cooling exevpt
for kocwn supplesental conllng syarean 14 of Becember M1 1970 Lase B 443umeq ald

upplement 1l rooling excepl For knowm [low throuph ryatems 2= of Uecemher 31 1970
Frmework Stdy considersd geacrating eipacity wfihin the Creat Lakes 3sln {lydroalople
boandtrig s} HaLbmad Avsev-ment < freat Lakee Rephen tnd ASA' are dedin 1 atowe pobfcieal
jnetadictluns {eounty bourslirira}  Therefore additional penerating capicity may be
rellocted Tn the AvReRAment dumhetr
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EASTERN LAKE MICHIGAN REGION - ASA 04

CONSUMPTIVE USE

1975 NATIONAL ASSESSMENT
State-Regional Furure

VOLUMETRIC REQUIREMENTS

(Million gallons per day)

REGION Great Lakes{04) | ASA No 04 AREA (in acres x 1000) 16,796.1 SOURCE
STATES 1N, MI COUNTIES *ichigan (39), Indiana (6) Fresh
FUNCTIONAL USE GLE Framework Study 1975 Mational Assessment

1970 1980 2000 1975 1985 2000
Domestic, Commercial,

and Institutiomal,

Total 340 40 6 557 65 7 74 2 a1 7
Central 20.0 25 4 38 3 13 9 16 2 19 6
Non-Central 14 0 15 2 17 4 518 580 62 1

Manufacturang, Total 61 1 102 1 288 9 59 9 68 3 B85 4

Food and Kindred
Products 48 61 96 55 55 4 8

Paper and Allied
Products 25 2 34 9 61 5 307 34.4 35 3

Chemical and Allied
Products 25 2 50 2 195 9 127 190 22 6

Petroleum
Products - -_ _— 5 7 6

Primary Metals 22 32 55 10 20 50

Others 4 7 717 16 & 95 58 17 1

1
Minerals, Total & 5 14 12 3 13 5 19 8
Metals - - —— 00 00 00
Non~Metals -_ —_— -— a7 93 14 4
Fuels —_— - -— 36 &2 54
Irragation, Total 39 3 833 127 &4 —~— — J—
Crops 3& 4 66 & 98 2 59 & 88 7 121 ¢
Other &9 16 9 29 2 _— — —
Lavestock 15 0 217 %7 15 0 147 14 7
Steam Electric3 350 590 169 ¢
Case T2 14 2 32 3 113 9
Case IT 14 2 46 1 177 7
Public Lands - - - 20 29 39
Case T 164 0 280 6 622 0

Total 249 3 321 3 496 4
Case 1T 164 0 294 4 685 8

1 1% 8 value

2 For Fromewark Study ageqm electric water uxe Case | 1ssumes all [low chrongh ceoling cxcept
for «ucwn qupplimcital coollup 3yntums as of December 31, 19D Care bl assimet all
cupnlemencal enolIng rxeept for known {low through ryscems 4% of Decerber 31 1970

3} Fromowerk Study cantiidercd penerating capacity within the Creat lakex 3asin (hydrolopic
oundaries) Natkonil Anssarmenr a treac Lakes Replon and ASA 1 1re defloed afoog politfeal
Inrlailctlons {ronnary houruliricn)  Therefoare wdditlonql generating gipaclty may be
rellected in the As<essmnt nichern
REPRODUCIBILITY Og O’gg"ﬁi
109 £ IS PO
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NORTHWESTERN LAKE MICHIGAN REGION - ASA 02

MICHIGAN

No preference.
WISCONSIN

On the whole, the State of Wisconsin prefers the recently generated Modified Central
Case figures of the National Assessment  The other general comments mentioned foxr ASA 01
apply here also,
WORK GROUP RECOMMENDATION

Adopt the National Assessment's projection of volumetric requirements as a part of
the State-Regional Future.

SOUTHWESTERN LAKE MICHIGAN REGION - ASA 03

WISCONSIN

On the whole, the State of Wisconsin prefers the recently generated Medified Central
Case fagures of the National Assessment. The other general comments mentioned for ASA 01
apply here also.

ILLINOIS

Providing comments on this section of the report becomes very difficult due to the
aggregation of subareas In laight of that fact, however, the valadity of the majority of
figures appears strengthened by the similarity of results between the two processes
INDIANA

In all cases, for each functional use, it appears either projection 1s reasonable and
seemingly accurate.

WORK GROUP RECOMMENDATION

Adopt the National Assessment's projection of volumetric requirements as a part of
the State-Regional Future.

EASTERN TAKE MICHTGAN REGION — ASA 04

INDIANA

In all cases, for each functional use, 1t appears either projection is reasonable and
seemingly accurate.

MICHIGAN
No preference.

WORK GROUP RECOMMENDATION

Adopt the Wational Assessment's projection of volumetric requirements as a part of
the State-Regional Future.
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LAKE HURON REGION - ASA 05
1975 MATIONAL ASSLS»MENT

WITHDRAWAL Stare-Regional Furture
VOLUMETRIC REQUIREMENTS
{lfillion gallons per day)
REGION Grear Lakes(04)| ASA Ne g5 ARCA (un acres x 1000) g,628 4 SQURCE
Fresh
STATES MI COUNTLES 22
TUNCTEONAL USE GLB Framework Study 1975 Mataonal Assessment
1970 1980 2000 1975 1985 2000
Domestic, Commercial,

and Institutional,

Total 112 6 137 8 195 3 91 7 108 7 129 9
Central 79 8 101 3 150 9 57 7 68 8 851
Non-Central 328 365 44 4 3 0 399 44 8

Manufacturing, Total 592 558 528 687 0 143 9 113 5

Food and Kindred
Produgrs -_—_ _— _— 18 5 110 89

Paper and Allied
Products —— - — —-— —— —_

Chemieal and Allied
Produets — —— - 350 8 95 0 76 B

Petroleum
Products —_— _— — 13t 1 14 3 57

Praiwmary Metals -— — -— 30 40 50

Others —_— —_— —-_— 183 6 205 17 1

Minerals, Total el | 224 33 8 735 91 8 119 7
lerals - e -_— oo 00 00
Non~letals el — -—_ 11 39 1 116 &
Fuels — — — 24 27 313
Irrigatien, Total 6 & 29 3 421 - —- -—=
crops 52 210 28 8 1 7 17 1 230
Other 12 83 13 3 —— —_— ————
Livestock 65 111 15 8 57 56 57
Steam Electr1c3 714 0 466 0 112.0
Case 12 749 1 3310 © 15858 9
Case I1 749 1 446 2 284 8
Public Lands _— —— —_— 11 16 22
Cagse T 1483 2 4068 6 16673 9

TR se 11 i 1584 7 834 7 506 0
ase 1483 2 1204 8 1099 8

L 1968 vilue

2  For Fruacwork Study atess electric water use Case I twsumes all (low through coolfng except
for knean sapplemental coollng syatima ap of Deormber 31 1970 Gase 11 1asumes 111
wipplemental enollng exerpt for knowm {lov threuph rystems e of Decombor 31 1970

b Framews ¢k Stanly conalidered peneratiog eipacity within the Creat Lakea Banla (hydrolopie
Bonndacles)  Hatloral Asscsssunc 4 [reat Lakes Replim and ASA's are alufint aloug policicnl
Juclafiettions (councy boundicfes) Thneefor=  additlontl gencrating eapacity may he
riflected In che Asseaxmenc nombers

111 REPRODUCIBILITY OF THE

ORIGINAL PAGE IS POOR




LAKE HURON REGION - ASA 05

1975 NATIONAL ASSESSMENT
State-Regional Future
VOLUMETRIC REQUIREMENTS

(Mallion gallons per day)

CONSUMPTIVE USE

REGION Creat Lakes(04) [ ASANo g5 AREA (an acres x 1000)  g;628 4 SOURCE
STATES: 1 COUNTIES 97 Fresh
FUNCTIONAL USE GLB Framework Study 1975 National Assessment

1970 1980 2000 1975 1585 2000
Domestic, Commercial,

and Institutional,

Total 13 6 165 22 6 253 29 5 335
Central 80 10 2 15 2 4 6 55 6 8
Hon-Central 36 63 74 20 7 24 0 267

Manufacturing, Total 36.5 66 1 255 0 il 8 31 4 83 0

Food and Kindred
Products —— -_ -— 7 21 6 2

Paper and Allied
Products nnas — — -_— —-— —-——

Chemical and Allaed
Products - -— -— 63 19 9 59 7

Petroleum
Products o ——— — 13 30 4 6

Przmary Metals —_— —— —— o0 10 30

Others — — —-— 35 54 95

1
lfznerals, Total L7 25 39 10 8 135 17 4

Metals m— - -— 00 o0 0o

Non-Metals —— - —_— — 95 12 9 15 6

Fuels -— -—_ ——— 12 15 18

Irrigation, Total 48 22 0 31 6 _— — —
Crops 39 15 8 216 93 14 0 19 4
Other 089 6 2 10 0 — _— —_—

Livestoek 58 100 14 3 57 56 57

Steam Electrics 40 i1 0 62 0
Case T2 57 42 3 134 8
Case TT 57 55 4 205 4

Public Lanuds - - - 11 1.6 22

Total Case T 68 1 159 4 562 2 ]

8 0
Case II 68 1 172 5 532 8 106 & 223 2

-

1l value

*  Fnr Frameunrk Stwly =tens clectrle water mae Gase L aswumer all flow thre mh cooling excrpk

Fur aicwir «upplencittal enollnr aystuma a2 of Dewember 3T 1920 Case || amsn=en il

supplomental rooling rxcept for known flow through rystems 11 of Pecemher L

1970

4} Fromewrk Stady evicldered geneeaelng cpretty wIthin the Cront [akex Bartn (hydrolvpic

lumlarles)  Natkonal A=srdmont s treat Lakes Reglom and ASA s are dofTned 1long pelicloal

1wl dicifoma (ceernty howsdtriea) Tiweefire adiltlonat penctarine cipaeiry may he
roflietod In tha AzAes imoanl Bambe Py
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LAKE HURON REGION -~ ASA 05

MICHIGAN
No preference.
WORK GROUP RECOMMENDATION

Adopt the National Assessment’s projection of volumetrie requirements as a part of
the State~Regional Future,
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WESTERN LAKE ERIE REGION - ASA 06

1575 HATIO sl nSSLSSMENT WITHDRAWAL
State~Regionil Future
VYOLUMETRIC REQUIREMENTS
(Mrllaon gallons »er day)
REGIOM Groar Lakes(04)| ASA Fo g T:\REA {in acres x 1000) 10,430 8 SoUrcr
Fresh
STATES  uI, TN, OH COUNTIES  yichigan (9), Indiamna (3), Ohio (20)
FUNCTIOWAL USE GLB Framework Studs 1975 National Assessment
1370 1980 2000 1975 1985 2000
Domestic, Commercial,

and Instrtutional,

Total 683.3 824 5 1129 8 565 3 632 4 719 0
Central 607 6 742 0 1033 7 508 9 575 4 667 0
Hon~-Cenkral 75 7 82 5 96 1 56 4 57 0 52 0

fanufacturing, Total 1933 8 1632 5 1456 6 3067 5 988 & 668 7

Food and Kindred
Products 44 0 46 0 60 0 41 8 24 0 19 9

Paper and Allied
P P roduers 53 8 i35 167 6 77 8 &G 3 3% &

Chemical and Allied
Products 3450 358 0 388 0 335 4 49 7 36 2

Pctroleum
Produces 221 0 205 0 175 0 255 2 66 0 28 0

Primary Metals 961 0 641 0 265 0 1691 0 484 0 290 0

Others 309 0 339 0 401 0 666 4 320 5 260 3

1
Mainerals, Total 61 8 84 5 146 7 137 1 178 5 241.5

Metals ———— —_ —_ 00 00 o0

Non-detals - -_— -— 132 9 173 7 235 8

Fuels ——— -—— o 52 4 8B 57

Irrigation, Toral 32 6 84 3 124 3 ——— —— _—
Crops 12 4 47 1 59 0 15 4 21 4 27 9
Other 20 2 37 2 65 3 — — ——

Livestock 16 0 22 8 313 12 5 12 3 12 2

Steam Electr1c3 5362 0 4195 0 1543 0
Case 12 47428 | 5080 6 | 17899 3
Case II L1452 8 2158 3 848 4

Public Lands — — ——— oo 00 00

Case L 7570 3 7729 2 20788 ¢
T L
ota Case IT 9159 9 6028 1 3212 2
7470 3 4806 9 3737 1

-~

M value

For Fracunrk Study «tenm electric waker nae Caac I issumes all {low Elrough wooling oxcepl
Cor sty supplemental cooling sysceamn as of December 31 (970 Gase [l saaumea all
aupplumengal coeling axcepl for kovwm {low through nysteas 4 of Deceabee 31 §970
Framewark Study connidered geaerating capacity within the Creat bakes Basin {(hydrologic
boundaries) Kotiondl Asteswmcnt « Creat Lakes Reglon and ASA g are iTined 1long palitlerl
Jurt<dictions {crunty bourlariea} Theeefore addlelonil generating cipacity may be
reflucted In the Ausessment nusbers s
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CONSUMPTIVE USE

WESTERN LAKE ERIE REGION - ASA 06

1975 NATIONAL ASSESSMENT
State-Reglonal Future
VOLUMETRIC REQUIREMENTS

(M21lion gallons per day)

REGION. Qreat Lakes{04)

ASA No

06

AREA (a0 acres x 1000} 10,430 8 SOURCE

STATES ML, IN, O

COUNTIES Michigan (9), Indiana (3), Ohio (200

Fresh

FUNCTIONAL USE

GLB Framework Study

1975 National Assessment

1970 1980 2000 1975 1985 2000
Domestic, Commercial,

and Imstitutzonal,

Total 73 6 88 3 119 2 83 0 B9 2 94 7
Central 60 8 74 3 103 4 48.6 54 9 63 7
Non—Central 12 8 14 0 15 8 3% 4 34 3 310

Manufacturing, Total 190 3 264 6 588 1 459 9 504 5 495 0

Food and Xandred
Products 73 23 14 5 13 0 i3 0 11 6

Paper and Allied
Products 73 10 3 53 6 12 7 17 2 271

Chemical 2nd Allred

Producre e 29 2 55 0 201 0 18 81 271

Petroleun
Products 26 5 £3 7 103 0 18 7 28.5 22 &

Primary Metals 101 2 118 0 156 0 335 0 3246 0 230 0

Others 18 8 28 3 60 0 78 8 115 8 176 7

Minerals, Total 149 1 26 & 7 20 1 25 8 34 3

Metals —— -— -_— 00 00 00

Non-Metals - -— - 17 7 231 35

Fuels — - -— 24 27 33

Irragation, Total 24 5 63 2 93 2 - -— -—
Crops 93 353 44 2 12 1 171 23 4
other 15 2 27 9 49 0 —_ — —_
Livestock 14 & 205 28 2 12 5 12 3 12 2
Steam Electric3 340 151 0 322 0
Case T2 401 499 146 2
Case II 40 1 63 5 224.3
Public Lands - — —_— [ o0 00
Case I 474 4 489 1 97D 6
Total | e21 6 789 9 982 1
Case 11 474 & s02 7 1057 7 | !

L 17MH value

?  For fromewnrk Study ateam electrle witer nae Case 1 q4suses all {tow thirough cnoling except
1910 Gasc 11 naween 111

For kneww suppicsental ecol lug syurime aw of Deecoher 310
npplemenctb eooling exeept for knuwa flow through nystems as of December 3L

1970

1 Fromewirk L ly connl fered goneratlny eapaeity uithin the Graat Lakes E.-mln {hydrol plc
Ie imlaric 2)  HiLlonal Aqtwsament 4o lrene Lakea feplan and ASA 9 are dolfnid 3tong pollcietl

Inrtsilctlans {county bonmlacies)

ruflected] In che Assewrmenc niembirs

Therefnre
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EASTERN LAKE ERIE REGION - ASA 07

1975 NATIONAL ASScSSMENT
State~Regional Future
VOLUMETRIC REQUIREMENTS

(tr1lion gallons per day)

WITHDRAWAL

REGION Great Lakes (04) ASA No 07 AREA (dn acres x IGOO) 5,445 2 SOURCE
Fresh
STATES OH, PA, NY COWNTIES  ghia (8), Pennsylvandia (1), Wew York {4)
FUNCTIIONAL USE GLB Framework Study 1975 Natxonal Assessment
1370 1980 2000 1975 1585 2000
Bomes! ¢, Commercial,

and Institutional,

Total 640,2 719 8 929 0 638 6 &80 9 740 6
tenkral 606 3 685 3 884.0 604 8 643 8 701 7
Non-Central iz 9 34.5 45 0 338 371 389

Manufacturing, Total 2562 2317 2137 2353 3 696 4 4457 0

Food and Kindred
Products 36 36 43 16 4 39 63

Paper and Allaed
vroducts 65 41 49 73 6 41 6 316

Chemical and Allzed
Producets 748 810 991 683 5 128 4 91 3

Petrroleum
Products 71 68 72 1481 237 %6

Primary Matals 1480 1216 727 1114 0 413 0 237 0

orhers 162 146 255 311 7 80 ¢ 70 5

Minerals, Total 26 gt 40 3 80 0 60 6 72 3 90 o
Metals -_ -— —— o0 00 00
Non-Metals —— —— - 591 70 5 88 2
Fuels — - —— 15 18 18
Irrigation, Total 322 30 7 51 4 _— - —_—
Crops 4 6 83 13 6 111 150 13 1
Other 27 6 22 & 37 8 _— J— _—
Livestock 74 g 2 95 58 59 6 1
Steam Electric’ 2784 0 3511 0 2858 0
Case I 4018 8 | 4288 5 15993 &
Case TII 4018 8 3174 3 454 9
Public Lands — -—_ — oo 00 00
Case I 7287 & 7404 6 19200 5

Total $853 3 4961 5 4160 8
Case IX 7287 4 6290 3 3661 8

L 1968 valug

2 For Preacwnrk Study steam electric water nse Cose [ wssumes all {low through toolfng exeept

for knewn supplemental cooling systemn as of Teeember 31
aupplementtl cooling sxcepl for knewn [low through systems aw of Dagember 31

1970 case 11 aesumen 1ll

19570

3 Fraoeuark Study conaldered generiting cipreity ~itliin the Great Lakee Basia {(hydrolopic

bosndacles)

Kt ianal Assessment s (reat Lakes Regdon and ASA 4 qre dilined 1long politieat
Intisdfceions (county boundaries)

Thecefore addlelonal penecaclng cipacity aay be

reflected In the Aspestment nucbers
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EASTERN LAKE ERIE REGION - ASA 07

1975 WATIONAL ASSESSMENT
State~Regional Future

TOLUMETRIC REQUIREMENTS

(Million gallons per day)

CONSUMETIVE USE

REGION Great Lakes(04) [ ASA No.. g7 AREA (an acres x X000) 5,445 2 SOURCE
Fresh
STATES- 0B, PA, NY | COUNTIES Ohfo (8), Penmsylvania (1), New York (4) res
FUNCTIONAL USE GLB Framework Study 1975 Hational Assessment
1970 1980 2000 1975 1985 2000
DNomestic, Commercaial,

and Imstitutional,

Total 65 8 78 5 94 7 105 6 112 9 121 9
Central 60 3 72 9 87 5 851 90 6 98 7
Non-Central 55 56 72 20 5 223 23 2

Manufacturing, Total 189 6 276 9 632 0O 428 2 403 1 326 3

Food and Kindred
Products 35 41 4 8 27 27 34

Paper and Allied
Products 97 11 8 18 0 12 7 17 2 24 &

Chemical and Allied
Products 44 0 87 0 331 0 19 0 35 3 70 5

Petroleum
Products 98 151 33.0 21 50 78

Primary Metals 107 B 138 5 202 0 376 ¢ 321 0 188 O

Others 14 8 20 4 43 2 i5 8 21 9 32 2

Minerals, Total g gl 15 2 323 87 10 2 12 9

Merals i - —-— 090 [ 00

Non-Metals R == - 78 93 117

Fuels —— —— —— 9 9 12

Irrigation, Total 24 2 23 0 38 6 — — ——
Crops 33 6 2 10.2 85 115 147
Other 20 7 16 8 28 & _— _— —

Liveszoek 67 74 85 58 59 61

3

Steam Electric 16 0 58 0 144 0
Case 1% 48 8 324 123 0
Case II 48 8 32 4 190 0

Publae Lands - —— -— 0o 00 (1)

Case T 345 0 433 & 529 1
Toral e I 572 9 601 6 625 9
ase 345 0 433 4 996 1

—

HOG valua

For Framewnck Study «tean electric water use Case L iswumes all [lov through cooling exespc
[or kecwe supplesmental coollng aystoma nx of December 31, 1970 Case [1 1aAzumes all
supplementnl cooling ~xcept for known [Eov ctlicough syatems 14 of December 31 1970
Franewsrk Study conaiderrd generating cipacity within the Cresc Lakes Bagin (hydrologic
boundaries) Hational \ssesemcnt's Creae Lakea Reglen and ASA 3 are dufined sloug poliigal
{uctsdIctionr (county boumfaries) Thecefoce addltlonal generacing cipacity may be
rufirgted In che Asnessnenc numGers
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WESTERN LAKE ERIE REGION -~ ASA 06

MICHIGAN
Mo preference.
INDIANA

In all cases, for each functilonal use, i1t appears either projection 1s reasonable ana
seemingly accurate.

OHIO

In general, the State of Ohio finds the procedures used to derive water requirements
for each functional use to be valid. Im addition, 1t was felt that those figures pro—
jected by the 1975 National Assessment are more accurate than those projected by the
Framework Study.

Framework Study figures project significantly higher levels of actaivity than Ohio 1s
expected to achieve to the year 2000.

WORK GROUP RECOMMENDATION

Adopt the Wational Assessment's projection of volumetrie requarements as a part of
the State—-Regional Future.

EASTERN LAKE ERTE REGION ~ ASA 07

OHIO

In general, the State of Ohio finds the procedures used to derive water requirements
for each functional use to be valid. In addition, 1t was felt that those figures pro-
jected by the 1975 National Assessment are more accurate than those projected by the
Framework Study.

Framework Study figures project significantly higher levels of activity than Ohio 1s
expected to achieve to the year 2000.

PENNSYLVANIA

Pennsylvania's position on volumetric requirements can best be summed up by the
following excerpts from a January 22, 1976 letter from William Frazier:

In responding to the request for an asseassment of the volumetric
requirements proposed for the SRF, 1.e., water demand projections of
the Great Lakes Framework Study and of the Modified Central Case (MCC)
for the National Assessment, we find that an analytic estimate to be
very difficult from our level. While we are able to relate directly
to the Framework Study estimates through Appendix 6, the MCC estimates
are not disaggregated to State levels. Consequently, our assessment
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is limited tc comparison of the basic assumptions used for our pre-
ferred estimates (State Water Plan) and theair anferences with
respect to the proposed estimates.

«+..The basis for the water demand estimates was information
from questionmaires sent to the various users within the hydrologic
region. For the "Publie" category, this included information on
capacities and service areas as well as current and anticipated
withdrawals. The other "use" categories were limited to self-
supplied users. Approximately 100 percent of available information
was obtained for the public and manufacturing categories through
“"follow-up" activities, and an estimated 90 percent was obtained
for the other categories.

Enclosure 3 [portions of which are reproduced below] shous
the use categories and the water demand estimates for each, Since
these are our preferred estimates, Enclosure 3 1s being sent in
lieu of the response form provided with your memo. Our projections
cannot be redistributed to the differing categories used by the
latter because of the different approaches used in making the esti-
mates, e.g., the SRF identifaes total uses for manufacturing from
estimating models based on production, whereas the same category in
Enclosure 3 1s lamited to withdrawals supplied by manufacturing
plants for operation. Those plants that purchase water from public
suppliers are therefore excluded from this category.

In comparing Enclosure 3 with the Framework Study estimates,
we find the latter tends to be significantly higher. This is
probably due to the use of higher population projections (OBERS
Series C). We could not make any comparison with the MCC estimates
due to their aggregative nature. Although the MCC used similar
population projections as we did, we hesitate to endorse such esti-
mates due to the differences in use categories. The grounds for
our preference is the superior validity of the basic information
used 1n making the estimates, and we strongly recommend their use
in the SRF.

Portions of the Enclosure 3 table.
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PENNSYLVANTA CONSOLIDATED WATER USE REPORT
BUREAU OF RESOURCES PROGRAMMING, D.E.R,

October 16, 1973

Subbasin 15
Lake  Exraie Basin
Pennsylvania Portion

1970 Water Use (MGD) 1990 Water Demand (MGD)

Inter— Inter-

Total Consump— Basin Total Consump— Basin
Water tive Transfer Water tive Transfer

Type Use Use Losses Losses Use Losses Losses
Public: 47.653 4.765 -1.384 51.743 5,174 -1.455
Mineral- 0.020 0.00L 0.000 0.031 0.002 0.000
Manuf.: 36.135 2.762 0.000 19.364 2.457 0. 000
Power: 127.031 0.847 0.000 137.210 8.817 0.000
Livestock: 0.422 0.316 0.000 0.363 0.272 0.000
Irragation: 1.520 1.520 0.000 5.518 5.518 0.000
Golf Course: 1.325 1.325 0.000 1.590 1.590 0.000
Institution: 0.000 0.000 0.000 0.000 0.000 0.000
Domestic. 1.968 0.197 0.000 2.782 0.278 0.000
TOTALS: 216.074 11.733 ~1.384 218.601 24,108 -1.455

NEW YORK

Regarding a choice between the GLB Framework Study and 1975 National Assessment
figures in the report, New York prefers the Natiomal Assessment since they should be
somewhat closer to values based on State population projections

PUBLLIC REVIEW GROUP COMMENTS

More emphasis needs to be placed om reducing water demand, particularly in areas
like Erie where the demand is inordinantly high, -~ William E Sharpe, Pennsylvania
State University.

WORK GROUP RECOMMENDATION

Adopt the National Assessment's projection of volumetric requirements as a part of
the State-Regional Future.

The problem of reconciling State projections to the aggregated projections of the
Assessment 1s again evident. 1t appears that a superior and more detailed methodology
was employed by Pennsylvania. However, there 1s a similarity in projected population
growth and the relative amount of water use compared to ASA 07 as a whole 1s quite small
(eg. for 1970, total water use and consumptave use for the Pennsylvania portion only
amounted to 4% and 2%, respectively, of the comparable Assessment figures for all of
ASA 07 in 1975). Therefore, it 1s felt that the differences in volumetric projections
for the Pennsylvania portion of ASA 07 are not of sufficient magnitude to noticeably
skew the projections for the entire ASA.
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LAKE ONTARIO REGION - ASA 08

1975 NATIONAL ASSESSIENT

WITHDRAWAL State~Regilonal Future
VOLUMETRIC REQUIREMENTS
(M1llion gallons per day)

REGIOM Great Lakes(04)| ASA No 08 AREA (an acres v 1000) 11,120 O SOURCC

STATES  yy COUNTIES o4 Fresh

FUNCTIONAL USE GLB Framework Study 1975 Nataonal Assessment
1970 1980 2000 1975 1985 2000

Domestic, Commercial,
ane Instatutional,

Total 267 0 313 & 424 9 192 & 219 2 256.5
Central 233 1 274 5 3831 162 2 184 1 217 1
Non-Central 339 38 9 41 8 302 351 39 4

Manufacturing, Total 517 8 481 2 490 6 3250 125 8 105 7

Food and hindred
Products 53 6 559 69 1 30 8 14 4 11.0

Paper and Alltred
Products 71 0 48 0 44 6 115 7 47 9 37 1

Chemical and Allied
Products 184 0 184 4 181 5 398 99 81

Pe.rolewn
Products - - - - - -

Prinary Metals 129 ¢ 9% 4 47 5 51.0 90 50

Others 80 2 98 5 147 9 87 7 44 5 44 5

\anerals, Total 16 1t 26 5 46 1 59 4 76 8 106 2

Matals —_— e _— 10 2 11 4 135

Hon-Metals —_— — — 48 9 65 1 92 4

Fuels —— —_— —_ 03 03 03

Irrigation, Total 132 26 7 47 0 _ -— _
Crops 56 11 8 22 1 13 0 17 2 219
other 76 14 9 24 9 _— [ —
Livestack 18 3 227 28 1 13 8 14 4 15 2
Steam Electric® 2321 0 4814 0 7536 0
Case T2 17836 | 5702 4 7997 6
Case II 1783 6 5702 4 3791.8
Public Lands —_—- - — a0 oo 00
Total  c3%¢ T 2616 0 6572 9 9034 3
2924 & 5267 4 8041 5
Case II 2616 0 | 6572 9 4828 5
1 19GH value
2 For Framework itudy stean electric water wse, Cise I 4zsunes all {low chirough coollng cxcept
for %oewn qupplesmeneal 11 atLod ag of Deceahar 11, 1970  Case 11 T 11
‘llll':l'lﬂ"f"tn‘l’- Cozli:ganx:::t ‘;grazno\m rl:w l:h::ﬁgh :;aeuq av of Dc:‘e:nbe:a;il ;;?; REPRODUCIBILITY OF THE

3 Fromewark Study connidered generating ctpacity within the Creot Lakea Basin {hydrologic
bunadarlea) ingional isscysment < Creat Lake=s Reglon and ASA's are deThacd 1loug polteleal ORIG”QAL PAGE IS POOR
Jurisiticefonn {emincy boundardes) Therefore additionil poneratlng cipaclty may be
reflected In the Assesament numbers



LAKE ONTARIO REGION — ASA 08

1975 WATIONAL ASSESSMENT
State-Regional Future
VOLUMETRIC REQUIREMENTS

{Million gallons per day)

CONSUMPTIVE USE

REGION. Great Lakes(04).| ASANo 08 AREA (am scres x 10003 11,120 0 SOURCE
STATES WY COUNTIES 20 Fresh
FURCTIONAL USE GLB Framework Study 1975 NHational Assessment

1570 1980 2000 1975 1985 2000
Domestiec, Commerclal,

and Institutional,

Total 29 2 34.3 45 5 45 9 52 & 60 4
Central 23 4 27 4 38 4 27 5 313 36 9
Non-Central 58 69 71 18 4 21 23 5

Manufacturing, Total 40 1 55 9 126 3 18 3 338 66 7

Food and Kindred
Products 27 3.6 4 8 27 41 6 8

Paper and Alliled
Products i0 0 119 i7 o 45 11 8 28 9

Chemical and Allied
Products 11 & 20 5 71 6 18 36 63

Petroleum
Products ——— — — — —— —

Primary Metals 10.7 11 9 14 8 10 20 40

Others 51 80 i 1 82 12 3 20 5

Minerals, Total 5 4% 72 13 7 8 4 105 14 4

Metals _ —— —_— -— 15 15 18

Non-Metals - —-— -— 66 87 12 3

Fuels - - - 3 3 3

Irrigataon, Total 99 20 O 35 3 —_— _— —
Crops 4 2 88 16 6 94 12 6 16 2
Other 57 11 2 18.7 — — _—

livestock 16 6 20 4 25 4 13 8 14 4 15.2

Steam Electric’ 16 0 10 153 0
Case 1° 21 8 43 6 61 &

Case II 21 8 43 6 62 8

Public Lands - —-— —— o0 00 o0

Total Case I 123 0 181 4 307 6

Case II 127 0 181 4 300 0 111 8 154 8 325 8

L 1908 value

2 For Frwcuork Study steam electric water use Case [ 1ssumes all [low through cooling excepk
for kpown supplemental coollng systems as of Decemher 31 1920 fase IL avsunes all
supplementsl croling except for known [lew through tyatezs 14 of December 31 1970

3 Erazesack Study considered gencriting capacity vithin the Creat Lakes Basln {hydroluglic
Boundacles)  HaLlonal vascusmcnt « Crenc Lakes Aeplon and ASA'< are dufined alesg paltrieal

fucisdicclions (county boundariea)

reflected In the Asaesxsmont numhers
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LAKE ONTARIO-ST LAWRENCE REGION - ASA 08

NEW YORK
Regarding a choice between the GLB Framework Study and 1975 Nataional Assessment

figures in the report, New York prefers the National Assessment since they should be
somewhat closer to values based on State population projections

WORK GROUP RECOMMENDATION

Adopt the National Assessment's projection of volumetric requirements as a part
of the State-Regional Future.
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GREAT LARKES REGION - ASA 01-08
1975 MALIGMAL oSSESS'TFAT WITHDRAWAL
Srate-Rezion.l Future
VOLUMETRIC REQUIREMENTS

{M11lion gallons per day)

RESPONSE FORM

RECIOS Great Lakes (04) ASA Vo  01-08 AREA {in acres ¥ 1000) 85,905 9 I SOURCE
STATES 8 COURTIES 190 Fresh
FUNCTIONAL USE GLB Framevork Study 1975 sational Assessaent

1970 1980 2000 1475 1985 2000
Domestarc, Commercral,

and Institutional,

Total 3,467 & 4,067.5 5,310 ¢ 3,266 9 3,597 5 4,042 5
Central 3,003 2 3,661 6 4,834 2,945 1 3,247 0 3,682 4
Non-Cantral 326 404 0 475.3 321 8 350 5 360 1

Manufacturing, Total 11,890 8 | 9,457 7 9,346 1 12,815 8 3,977 8 2,702 9

Food and Kandred
Products 352 1 335 4 398 2 354 0 152 9 115 7

Papar and Allied
Producks 916 4 698 2 983 966 5 599 1 394 2

Chemireal and Allaed
Produets 1,905 8 2,145 6 3,198 0 1,940 2 425 8 334 &

Petroleum
Praducts 566 0 569 0 579 0 822 2 210 1 91 4

Primary “ecrals 6,438 2 3,950 4 2,079 3 l 7,011 0 2,062 O 1,200 90

Others 997 6 | 1,097 5 1,462 2 1,722 0 628 1 566 9

Yamerals, Total 727 4% 844 8| 1,084 4 696 6 830 7 1,044 3

Metals 231 0 251 1 288 0

Hou-Jatals I 450 9 562 2 735 3

Fuels 47 17 & 210

Irragation, Total 186 7 400 1 609 3
Crops 95 4 235 1 328 0 175 5 255 4 339 5
Other 21 3 165 281 8
Livestochk 93 8 131 0 174 4 83 g 84 8 87 0
Steam Elactrics 22,339 22,356 16,421 0
Case Ili2 17,213 2 31,454 8 104,168 8
Case II 17,213 2 15,731 3 6,467 7
Publac Lands 37 2 48 3 58 5
Toral  C3%e T 33,964 3y 46,355 9 120,396 b 39494 6 | 31,150 4 24,695 7
Case II 33,944 3 30,632 4 22,693 31
1568 value

N

For Framework Study ste=x electric water use, Case I sasuties 21l flow through coceling except for <nown
supplenental cooling systeas as of Deceaber 31, 1970 Case IT assumes all supplemental cooling except
for known flow through dystexs xs of December 31 1970

3 Frauework Study comsidered generating capacity within the Great Lakes 2asin (hydrolegic boundaries},
Hational Adsessment's Grest Lakes Reglon and ASA's are defined along political jurisdicrions (eounty
boundaries) Tharefore, additional generaring capacity may be reflected in the Assessaent pumhers
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CONSUMPTIVE USE

GREAT LAKES REGION - ASA 01-08

1975 M- IOMAL ASSLESRNT
State-Reglronal Future
VOLUME (RTC REQUIREMENTS
(Million gallons per day)

RESPONSE FORM

REGIOs Great Lakes (04)] ASA Mo  01-08 AREA (ir mcres ¢ 1000) 85,905 9 | soumck
STATES & COUNTIES 190 Fresh

FUNCTIONAL USE

GLB tramevork Study

1975 Fational Assessnent

1970 13980 2000 1975 1985 2000
Domestic, Commercial,

and Instxturicnal,

Total 371 8 437 9 560 1 531 8 580 2 632 9
Centrral 309 3 3700 482 5 335 7 369 4 418 3
Non=-Central 62 5 67 9 77 6 196 1 210 8 214 6

Manufaeturing, Total 992 5 1424 5 3224 7 1456 9 1698 6 1965 1

Food and Kaindred
Products 51 6 60 O 78 6 317 48 6 68 4

Paper and Allied
Products 128 5 174 9 323 1 132 9 200 8 309 2

Chem.cal and Allied
Products 177.3 341 7 1255 5 62 4 123 0 254 0

Petggi:z:ts 87 9 150 1 349 9 58 2 83 1 70 8

Praimary letals 427 2 509 2 702 9 1026 0 1046 O 951 0

Others 73 105 225 6 139 7 197 2 311 5

Hinerals, Total 5.5t 118 190 9 152 3 174 1 210 2

Metals 83 6 91 0 101 4

Non-“etals o 60 2 735 97 8

Fuels 84 96 12 ¢

Irrigation, Total 140 2 300 O 457 4
Crops 19 176 2 245 8 137 8 204 7 281 2
Other 68 3 123 8 211 &
Livestocl 89 2 117 8 157 & 83 & 84 8 87 0
Steam Electric’ 169 449 1259
Case I2 164 1 271 0 826 6
Cage IT 164 1 338 1251 9
Public Lands 15 6 I 225 30 3
Total Case T 1962 9 2669 5 5417 3 2546 9 1214 0 4462 7
= Caswe II i 1962 9 2736 & 3842 6
1968 value

L

suppleoentzl cocling systems as of Daceaber 31 1970

Eor known flow through systems as of December 31 1970

For Praaevork Study sceam electrie sater use, Case I assumes all flow through cooling excepr For knowm
Casa II aasumes all supplemental cooling except

3  Franework Study censideced genersting capscity within tha Great Lakes Basin (hyd
ydrologic boundaries)
Hational Assessment’s Great Lakes Region and ASA's are defined slong political jurisdiceisns {councy
boundaries} Therefore addit{cnal genmerating capacity may be reflacted in the Assmerament nu=herg
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NON-VOLUMETRIC REQUIREMENTS

Non-volumetraic requirements have been defined for purposes of the Assessment
to anclude uses of water and related land resources which do not imvolve withdrawal
or comsumptive use of water. This section contains narrative descriptions of these
resource 1ssues, as well as tables dasplayimng present and future needs, opportunities,
and projected damages The tables have been reviewed by the Great Lakes Natiomal
Assessment Work Group and the numbers presented reflect their preferences and the
recommendation of the Great Lakes Basin Commissicn staff, TFor recreation-related needs
{outdoor recreation, sport fishing, recreational boating, and wildlife management),
Framework Study projections of need are presented in parentheses as a point of com—
parison The manner in which the Framework Study projected recreation needs were
adjusted to a Series E population base 1s described in the following paragraphs

The needs projected in the Framework Study for water oriented outdoor
recreation (recreation days), sport fishing (angler days), recreatzonal boating
(boat days), and waldlife management (user days) were based on assumptions which
are explained in Appendixes 8, R9, 17, and Z1. A basic assumptron was the use of
OBERS Series C population projections to calculate the "effectaive population' which
15 expected to contribute to recreation requirements. The methodology takes into
account recreational users residing in various parts of the Great Lakes Region and
considers those residents from adjacent regions who have an impact on recreational
resources.

The methodology used in the 1975 National Water Assessment only comsidered
the resident population of an ASA 1n calculating recreation requirements  Thls
limted approach tends to produce misleading demand projections in that travel to
popular recreation areas in other ASAs 1is agnored. The requirements for a sparsely
populated area like the Lake Superior Region are therefore understated, and in
heavily populated urban areas they are greatly overstated. Because the Framework
Study estimated recreation-requirements i1n a more comprehensive manner, 1t was felt
that adjustment of those projections to reflect a slower rate of populaticn growth
would be more realistic than the Assessment figures. Therefore, the following
methodology was used to approxXimate recreation needs based on OBERS Series E popu-
lation projections. These needs are being comsidered for adoption in the Assessment.

A ratio of Seraes E to the Framework Study population (approximately
Series C) was calculated for each projection year to be used as a multiplier for
conversion from Series C to Series E. A single Series E/Series C multiplier was
calculated for the entire Great Lakes Region and used to develop alternative pro-
jections for each ASA  Although 1t might be desirable to use a different multiplier
for sub-regions of the Great Lakes area, the mechanics of such an operation are
unnecessarily 1nvolved and the results would appear more accurate than justified
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The multipliers for the projection years 1980 and 2000 are calculated
below.

OBERS Series E population for the Great Lakes Region
Framework Study (approx. Series C) population for the Great Lakes Region

31,913,900 _
= 2zatodair o
33,566,246 0.95 (1980)

E s TV 7

OBERS Serzes E projections were adjusted to the Great Lakes Study Area as
defined in the Framework Study by Waldon Miller and John Putman in Economic, Demo-—
graphic, and Land Use Projections, January, 1975 For each ASA, the total demand
at 1980 and 2000 was multiplied by 0 95 and 0 87, respectively, to arrive at projec-
tions which would be consistent with the Assessment's Series E populatien assumption.
Needs are then calculated by subtracting base year (1970) supply from demand

For agricultural and forest land treatment and shoreland and streambank
erosion, the figures for each year represent opportunities for alleviating the prob-
loms or damages on the specified number of acres or miles (shoreland or streambank).
These categories are not addressed in the Assessment and the opportunities indicated
in the tables are those that were developed for the Framework Study A damage assess—
ment survey of shorelaine erosion for the recent episode of haigh Great Lakes water
levels (1972-1974) 1s currently being conducted by the U S. Army Corps of Engineers
and will be used to update the shoreland erosion figures

The Soil Conservation Service and Corps of Engineers projected damages to
1985 and 2000 for alternative levels of flood plain regulation (1) flood plain
management to remain constant, (2) flood plain regulation adoption rate to continue,
and (3) regulate flood plain to the maximum practical extent. After examining data
and investigating likely trends in flood control work, a fourth alternative was
developed which reflects damage reduction of .47 per year of damages remaining
after regulation trend continuance. The major premise was that structural measures
need to be melded wath nonstructural measures to arrive at a most likely future.
Flood plain management——-structural measures and/or regulation--1s not likely to
contlnue at a rate experienced in the recent past The mix 15 likely to be dafferent,
1e , less structural measures and more regulatory measures The projected damages 1in
the tables are based on the assumption that structural measures will continue to be
mstalled at a slower rate, and the present trend in regulatory measures will con-
tinue at a faster rate. Accordingly, the most probable average annual fleooding
damages were projected for 1985 and 2000.

For cropland drainage, the following assumptions were made in the Assessment.
Farmers have historically converted wet soils previously used for pasture and forest
land to cropland according to their expected costs and returms. This situation 1s
expected to continue in the future as Congress and State legislative bodies show
iittle inclination to impose controls on privately owned rural land. Class IIw and
IITw wet soils are assumed to be convertible to cropland at therr historic rate of
conversion up to 90% of the remaining balance of IIw and ITIIw pasture and forest
land identified in the 1967 CNI (Class IIw and I1IIw are So1l Conservation Service
classifications of wet soils with limitations for cropland use which are moderate and
severe, respectively.) The projected conversion will depend on the level of commod-
ities demanded and the cost of draining and clearing the wet soils.
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This section 1s arranged according to lake basin and aggregated subareas
(As4) Issues of basinwide concern are presented along with references to
partzcular ASAs. Within each ASA discussion, mention of specific subareas 1g
sometimes made. Because the Assessment's numbering system and the relationshap
between ASAs and subareas can be confusing, the following table and the lake basin
maps should be consulted.

Aggregated Subarea (ASA). . . composed of. . . . Subareas

01 0401, 0402
02 0403

03 0404

04 0405, 0406

05 0407, 0408

06 0409, 0410

07 0411, .0412

08 0413, 04l4, 0415
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LAKE SUPERIOR REGION -~ ASA 01

WATER QUALITY

The importance of maintaining Lake Superior in its relatively uncomtaminated
state cannot be overemphasized. The Lake 1s much colder than other of the Great Lakes
and 1ts assimilative capacity if lower Since the processes by which various types of
pollutants are broken down proceed more slowly in Lake Superior, it is wmore susceptible
to degradation by such pcollutants. Lake Superior provides a scource of clean water to
the downstream lakes The pollution problem of Lake Erie might be considerably worse
1t 1t were not for the clean water available from Lake Superior.

Due to water cairculation patterns, the appavently localized sources of polliu-
tron can affect other uses throughout the entire Lake area. Because of the delicate
nature of Lake Superior, 1t behooves users to take steps to preserve the high water
qualaity of the Lake by thoroughly treating all shipping wastes, by the containment of
dredge spoil, and by compliance on the part of the municipal and industrial dischargers
with Federal water quality standards.

In terms of requirements for treatment of wastewater discharges, there were
about 44.7 mgd of municipal effluents and about 55.2 mgd of industrial effluents in the
Lake Superior basin in 1970. Major pollution problems are traceable to effluents from
mining and forest products industries, and to the lack of tertiary or, 1n some cases,
secondary treatment by both public and private wastewater disposal systems Because of
the variance 1in treatment (or no treatment) for point sources of wastewater such as
industry or mumicipal outfalls, and complexitites associated with nonpoint sources such
as agricultural or mining areas, an accurate summary of the status of wastewater treat-
ment cannot be made.

The single largest United States source of 1industrial effluent comes from
Reverve Mining Company taconite plant at Silver Bay, Minnesota, which for several years
has discharged approximately 67,000 long tons of taconite tarlings into Lake Superior
daily As a result of a suit filed by the Department of Justice 1n behalf of EPA and
joined by several States, the discharge into the lake 1s to be stopped and onland dis-
posal instituted.

In 1974 the followilng areas in Lake Superior did not meet one or more of the
International Joant Commlssion Water Qaulity Objectives as established accordaing to the
1972 U S ~Canada Water Quality Agreement Silver Bay, St TLouis River (boundary water
at the mouth of the river), DPuluth Harbor (Minnesota and Wiscomnsin), the area from
Duluth to Sand Point, Chequamegon Bay, and the area from Chequamengon Point to the Mon-
treal River

COMMERCTAL AND SPORT FISHERY

It 1s only 1n recent years that the sport fishery catch has outstrapped the
once-substantial commercial fishing catch an Lake Superior. At the present time, sport
fishing brings about four times as much income to the region as does commercilal fashing.
It 1s expected that this trend will continue The many opportunmities for sport fishing
in the area are dominated by coldwater species Fishing access, a.continuing sea lamprey
problem in Lake Superior, low productivity, and poor wintering habitat of some inland
waters, and depletion of some species are problems.

129



Lake Superior 1s an oligotrophic lake with relatively few fish species In
a simple ecosystem such as this, the abundance of one species can have an i1mmediate and
dramatic effect on the survival, growth, and/or abundance of another. TFurthermore,
recent research has indicated that the fish of oligotrophic lakes are much more likely
to concentrate contaminants such as mercury and persistent pesticides than fish Ffound
in eutrophic lakes. Gaiven this delicate ecological balance in Lake Superior, it becomes
of utmost importance to have antensive and intelligent fish management programs.

Various stocking programs imvolvang primarily salmonid speciles have provided
revitalization of fishing opportunities in Lake Superior. These programs are carried
out by the States of Minnesota, Wisconsin, and Michigan Since fish often move freely
throughout the lake, 1t would be desirable to have greater coordinatizon of the fish
stocking efforts among the States im order to avoid duplication and potential over-—
stocking Given the relatively large number of salmonid species in Lake Superior, it
1s important to comntinue lamprey contrel programs. If such programs are mot carried
out 1n all poritions of Lake Superior, the efforts of fish managers in some areas will
be nullified by the continued availability of lamprey habitat in other areas.

While direct coordination of management efforts 1s essential to maintain the
quality of the Lake Superizor fishery, it is also important to prevent the degradation
of Lake Superior by the introduction of pollutants. The petential importance of sport
fishing and the delicate nature of Lake Superior (1n terms of the susceptibility of fish
to pollutants) may justify even more stringent water quality standards for municipal and
industrial discharges than now exist.

OUTDOOR RECREATION

An analysis of the recreational demand and supply for each of the target years
indicates that no need exists for additional acerage through year 2000 for several
activities, and only moderate needs for the remaimning activities However, this is a
somewhat distorted conclusion because 1t was not possible to quantify the directional
patterns of travel in the methodology used for estimating requirements. The actual
situation, as indicated by studies made by the States of Wiscomsin and Minnesota, 18
that there is very heavy travel north from the urbanized area around Chicago and Mil-
waukee, as well as from outside the Basin, to make use of the extremely desirable
recreation areas in the Lake Superior basin. Not only does the darection of travel
1nfluence the requirements in this area, but the qualaty of the recreation experience
has led people habitually to drive farther than they normally would, and farther than
was considered in the methodolegy  Thus, the needs for the target years for almost all
forms of recreation are believed to be understated

A significant part of the need 1s to serve urban residents. Presently undev-
eloped portions of existing recreation areas i1n or near urban centers could be developed
to meet a part of this need. In addition to the general problems of meeting recreation
needs, there are some specific problems related to unique high quality recreational
opportunities  Some wilderness areas are being subjected to excessively heavy use, and
the beauty of the wilderness in the vicinity 1s being threatened with severe degradation
Concentrations of visitiors at a limited number of acess points accentuate the problem
Large areas of potentially desarable recreational land have been disturbed zn conmection
with the extensive mining of iron ore in Minnesota. The large open—pit excavations and
huge piles of spoil detract from the aesthetic qualities of the area
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RECREATIONAL BOATING

A program providing for the establishment of mew small boat harbors 1s
essentlal to the expansion of recreational boating opportumity throughout Lake Superior
The introduction of coho salmon in Lake Superior, and the restocking of other salmonid
species such as lake trout, have improved the sport fishery considerably, concurrent
with the expansion of recreational boating Since the nature of boating actaivity 1s
such that rather large distances are frequently covered, 1t 1s essent:zal that a system
of small boat harbors be developed. Lake Superior experiences frequent storms which
are often severe. While the shoreline 1s not always amenable to the construction of
such facilities (due to 1ts rock character)}, there are enough sites to provide harbors
an average of 15 to 20 miles apart Improvements in the system of communicating weather

conditions te beaters are also important 1f the harbors are to be used with greatest
effectiveness.

One of the main problems in Subareas 0401 and 0402 1s that some of the emxmisting
anland waters are overused at the present time for recreational boating. The lack of
stream improvement, lack of maintenance, 1nadequate access to inland lakes, and periodic
low flows limit small boat opportunities and the amount of canoeing on some inland
waters. The wnflux of nonresident boats into the area 1s extremely high each season and
1s steadily increasing In addition to making water surfaces available to boaters, it

1s necessary to provide berthing facilities, launching sites, access, and navigational
aids.

COMMERCTAL NAVIGATION

The somehwat economlcally depressed nature of the Lake Superior regiom and
the 1mportance of commercial navigation to the regional economy make 1t likely than any
improvement in the navigation system of the Great Lakes would benefit the economy of the
Lake Superior region. At the same time, such improvements, 1f realized, must be
devzloped with adequate envirommental safeguards in order to imsure that recreational
uses {(another major economic sector of the reglon) of the lake will not be impaired.

LAND TREATMENT AND DRAIMAGE

Tn 1970, the agricultural land that needed treatment amounted to 472,900
acres, consisting of cropland, pasture, and other lands  Approximately 314,700 acres,
about 45% of all cropland, 1s now receiving adequate land comservation treatment
and management Needed measures include improved management and use of agriculture
and forest lands, which would enhance econcmic growth and environmental quality,
and instatution of conservation treatment practices on agricultural and forest lands.
In Subarea 0401, agriculture 1s marginal at present and 1s projected to decline
further i1n the future There are approximately 105,000 acres of agracultural land
in Subarea 0402 on which.production 1s presently reduced or limited by excess water
in the soil profile.

Current forest land treatment and management programs have contributed to the
adequate treatment and management of 7,784,000 acres of mational, State, county, and
private forest land in the region, oxr 54% of the total forest land. TForest land 1s
predicted to decrease due to highway, power line, reservoir, urban, recreational, and
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industrial developments. Unless strong actron 1s undertaken to halt the accelerating
deterioration of the natural environment, rehabilztation of the forested land will be
very costly, 1f not impossible Some other needs in this ASA are means of securing
good management for praivate forest lands and protecting and establishing trees and
shrubs 1n areas surrounding urban and built-up areas.

SHORELAND EROSION AND MANAGEMENT

Some shore erosion protection measures have been provided by the Corps of
Engineers under 1ts beach erosion control authority, but mostly private shore property
and commercial interests have constructed seawalls, riprapping, and cribbing on
scattered reaches of the shoreline. There are 118.2 miles of Lake Superror shoreline
with erosion problems in Subarea 0401, wath 13.5 mles subject to critical erosion and
104 7 miles subject to moncritical erosion  The total shoreline in this area is 336.2
mlles, of which 0 5 miles are protected. The total shoreline in Subarea 0402 1s 575 8
miles, of which 4.9 miles are protected, 15.2 miles are subject to critical erosion,
and 23 2 miles are subject to noncritical erosion

It can be anticipated that these 1971 estimates of shoreline miles
subject to either critical or non-critical erosion would be higher now because of
further development of shorelands, higher lake levels, and island shores (the
Apostle Islands) known to be eroding, but which were not ancluded in the 1971
National Shoreline Study  Erosion mileage figures may now be double the figures
given here.

SIREAMBANK EROSION

Streambank erosion 15 severe 1in some of the tributaries to Lake Superior
Besides being detrimental to water quality, erosion hastens the loss of extsting land
and agricultural and urban improvements. Along streams which Jrain less than 400 square
miles, there are 904 bank miles subject to moderate streambank erosion damage and 469
miles subject to severe streambank damage. The annual damage 1s estimated at $252,600
per year, principally due to land losses. For streams draining more than 400 square
miles, there are an estimated 57 bank miles of severe streambank erosion with about
512,000 damage annually Most of this damage i1s from sedimentation.

The greatest streambank erosion problem in Subarea 0401 i1s in northwestern
Wisconsin. In Subarea 0402 streambank erosion 1s most critical on private land in the
Keweenaw and Grand Marals complexes To reduce erosion and sedimentation, more regula-
tion 1s needed in haghway, urban, and suburban construction programs and in logging.

FLOOD DAMAGES

The greatest flood damages in Subarea 040L occur in the urban area, although
the agricultural lands are also subject to considerable damage. Most of the average
annual urban damages occur an the Duluth area, while the Bad River drainage area also
experiences signlficant damages Three~fourths of the average annual rural damages
occur in the 8t. Louls River basin  In Subarea 0402, major urban damages occur in the
Ontonagon River basin and Sturgeon River basin  The latter basin accounts for 94% of
the rural average annual damages. The major problems are encroachment of the natural
flood plain areas, the lack of local flood plain zoming and regulation, constricted
river reaches, inadequate channel capacity, ot a combination of these causes.
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WILDLIFE MANAGEMENT

There appears to be an adequate supply of land and habitat to satisfy wildlife
needs 1n spite of a shrinking resource base. Wildliife habitat land 1s being allocated
to other uses. In some cases, land in Subarea 0401 1s not managed as well as it could
be for multiple uses including wildlife comservation An additional acute problem,
particularly in the St. Louis River basin, 1s the need for preservation or protection
of the remaining wetlands in the area To meet the projected needs of the next 50
years, an additional 50,000 acres should be considered for wildlife management and
habitat development.

AESTHETIC AND CULTURAL RESOURCES

Many existing aesthetic and cultural values are in need of preservatiom.
Cities, such as Duluth, Hibbing, and Virginia, Minnesota, Superior and Ashland, Wiscomsin;
and Ironwood, Houghton, and Marquette, Michigan face some urban expansion. Environmental
corridors merit consideratilon in this area. At the present time, institutional arrange-
ments and funding are not available to meet these objectives The Lake Superior shore
i1s important enough to warrant immedaiate steps for preservation.
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LAKE SUPERIOR REGION - ASA 01

NON-VOLUMETRTC REQUIREMENTS'
REGION. Great Lakes (04) ASA No.. 01 | AREA (in acres x 1000)+ 16,998 &
STATES. M™MN, WI, MI COTNTIES. Minnesora(4), Wisconsin{4), Michigan (9)
Resource Use Base Year (1970)] Needs€—Base Year (1970) to
Categaries Tnits Supply 1980 2000
W.0. Outdoor Recreation3 1000 rec. days 3,820 +{#) +(H)
Sport Pishing3 1000 angl days 7,050 583(987) 966(2,170)
Recreational Boa:in33 1000 beat days 2,270 156{284) 56{403)
1000 acres W S. 1,800 1,800 1,800
Wildlife M’anagement3 1000 acres o 60
1000 user days 3,020 +(82) +(68)
Regource Use Units Opportunities for Treatment orsl)amage. Reduction
Categories for the Year-
1970 1980 2000
Agr. Land—Treatment 1000 acres 473 473 473
Forastland--Treatment 1000 acres 10,000 10,000 10,000
Shoreland Erosion6 miles 156 156 156
Streambank Erosion miles 1,430 1,430 1,430
$1000 i 254 254 254
Resource Use TUnits Projected Flood Damages and Cropland Drainage
Categories for the Year
1975 1985 2000
Flood Plains 8
—TUrban $1000 AAD 697 787 923
8
—Rural $1000 AAD 275 312 378
Cropland Prainage 1009 acres -— 1179 117°

From Great Lakes Basin Framework Study, Appendix 1, Normal Growth, and the Assessment
Additioenal resource requirements beyond 1970 requirements

For the Assessment, projections were derived by adjusting Framework Study projectiocns to
Framework Study projections, using Series C population

The Corps of Engineers is currently conrducting a shoreline damage survey for the recent

Unless otherwise noted, all projections were developed for the 1975 Natiomal UWatar

1
Modified Central Case
2
3
reflect a Series E growth level
growth, are in parentheses
4  Opportunities
5 All figures are from the Framework Study
6
period of high Great Lakes water levels (1972-1974)
7
Assessment
8 Average Annual Damages
9

Based on comments on draft SRF report, Framework Study estimates of draigpage
opportunities are presented for ASA 01
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LAKE MICHIGAN

WATER QUALITY

Some of the more serious water quality preblems in Lake Michigan i1tself
exist 1n the Green Bay area, southern Lake Michigan, and in the Grand Traverse Bay
area Major pollution problems are traceable to the effluents from forest products
industries 1n the northern portion of the basin, to the lack of tertitary treatment,
and 1n many cases, secondary treatment, in hoth public and private wastewater disposal
systems, and te drainage from agricultural, urbanized, and natural lands Because of
the variance 1n treatment (or no treatment) for point sources of wastewater, and the
complexities of nonpoint sources, a summary of the exact status of wastewater treatment
cammot be made. The growth of algae from nutrients has caused nuisance conditions
1in locations on the southern end of Lake Machigan, although recent improvements have
significantly reduced the problem. This problem can be partially relieved by adequate
treatment facilities Sedimentation, thermal input, watercraft discharge, and o1l
spills detract from the water quality of the lake

It 1s dafficult to overemphasize the importance of high quality water to meet
the needs of the large population on the shores of Lake Michigan  Furthermore, there
1s a real possibality of passing pollution thresholds in certain areas of the lake  For
these reasons, an expanded water quality monitoring program throughout the lake 1s
needed Such a program will provide information for wise water management and will
assist in the enforcement of water quality standards and regulations In 1974 the
following areas in Lake Michigan did not meet one or more of the Internatiomal Joint
Commission Water Quality Objectives Green Bay area, Milwaukee Harbor and the Indiana
Harborship channel and inner harbor basin.

COMMERCTAL AND SPORT FISHERY

Current fasheries programs involve protection and improvement of natural
resources, direct manipulation of fish population, maintenance planting, and some 1ndir-
ect continurng control of the sea lamprey While both sport and commercial fisheries
are affected in Lake Michigan, the latter 1s subordinated to the former at the present

time Occasionally the alewife die~off creates problems along the beaches of Lake
Michigan

Various programs by the States bordering the lake for stocking salmonid
specles have revitalized fishing opportunlties Still greater coordination is desirable
in order to avoid duplication and potential overstocking  Because of the relatively
large number of salmonid speciles in Lake Michigan, 1t 1s important to contlnue lamprey
control programs throughout the lake so that the efforts of fish managers in some areas
are not nullified by the continued availabality of lamprey habitat in other areas  Many
of the salwonid species are anadromous so that At is 1mportant that sport fish manage-
ment programs be coordinated with programs to protect the quality of the inland streams
used by salmonid species for spawning

OUTDOOR RECREATION

Lake Michigan has scme of the finest beaches on the Great Lakes, particularly
along 1ts eastern shore 0Of the total of over 3,100 acres, about 1,200 acres are pub-
l1ely owned and available for use and an additional 1,200 acres in private ownership
have some development potential for public use  Islands in Lake Michigan that provide
an excellent base for recreational use and development include {1) the Green Bay lslands,
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containing moxe than 22,000 acres of land an the northern part of the lake, (2) North
and South Manitou Islands, included as part of the Sleeping Bear Dunes National Lake-
shore, and (3) the Beaver Islands, an eight-island area which 1s approximately one-
thard publicly owned.

In spite of the extemsive recreational resources in the Lake Michigan regaion,
there are algo many problems associated with recreation here, In the heavily urbanized
area, the tendency is for the recreational land to be converted to uses which produce
greater income and remove 1t from the recreation category, thus further depleting the
recreational opportunities in this area where they are so badly needed, A notable
exception to thas trend i1s the Illinois ceoastal area where local communities and the
State have maintained open space areas 1n an attempt to meet coastal recreational
demands  Also, the proximity of the recreation facilities just north of the heavily
urbanized areas means that these are quickly overcrowded on weekends and holiday pervrods
by persons moving into them from the cities. Traffic problems are almost as great as
the problems at recreation facilities themselves.

RECREATTONAL BOATING

The demand for recreational boating opportunities has increased markedly in
the Lake Michigan basin Small boat harbors hare not always spaced closely enough for
boaters to have ready access to a sheltered port. More berthing facilities are also
needed at the harbors. Construction of new harbors and expansion of public access and
existing facilities are needed in some areas Also, facilities on the Wiscomsin shores
for pleasure craft to empty their sewage holding tanks are very scattered, expensive,
and usually too busy to accommodate the large number of boats. Because of this lack of
facilaties, much sewage 1s dumped into Lake Michigan  Because of heavy use 1n the
southern portion of the basin, the boating opportunities in the nmorthern portion are
becoming more popular New construction here 1s essential 1f the needs are to be met
Systems for providing weather information and other urgent messages to boaters must
be developed and installed

COMMERCIAL NAVIGATION

There are 29 Federal commercial harbors and 7 private commercial harbors on
Lake Michagan  Total traffic handled, including receipts and shipments, is over 100
million tons annueally. The Commercial and industrial development around the southern
end of the lake has built up largely on the base of water transport  The importance of
commercial navigation to most portions of the Lake Michigan basin 1s such that improve-
ments 1n the navigation system would benefait the economy of the region

SHORELAND ERQSTON AND MANAGEMENT

0f the 1,362 miles of Lake Michigan shoreline, about 590 miles were classed
in 1970 as subject to erosion. Estimates for 1973 conditions are greater For the
State of Michigan, about 450 miles were classed as "high risk" in 1973, compared with
80 miles critical and 300 miles nonecritical an 1970 (Critical erosion xmplies economic
consequences great enough to warrant protective measures  High risk connotes probabality
of occurrence ) Structural protective measures have been provided by the U.S. Army
Corps of Engineers under its authority for beach erosron control and by private and
commercial shore property owners. Erosion mileage figures may now be double the
previous estimates for Wisconsin. It should also be nmoted that shoreline mile figures
do not include the Green Bay Islands shorelines.
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At present, the use and development of the shorelines in northwestern
Indiana and eastern Illinois 1s a mixture of open space, residential, and commercial
and industrial. OFf the 5% miles of shoreline in Iilinois, approximately 50 percent
1s used for open space, 25 percent for residential purposes, and no more than 10 - 15
percent for commercial and industrial uses This use gives way to permanent and
seasonal residential development north to an approximate Iline from Frankfort,
Michigan, to Sturgeon Bay, Wisconsin., From this line northward, including the Upper
Peninsula of Michigan, the shoreline has less development, with agricultural and
forest lands predominating Conflicts of use are apparent in various degrees along
each type of shoreland

REPRODUCIBILITY
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WILDLIFE MANAGEMENT

Lake Michigan shoreland includes approximately 175,000 acres of shoals and
wetlands Some 140,000 acres are considered to be extremely important fish and wild-
life habitat While the open waters of the lake are used primarily as waterfowl
resting areas, shoals and marshes are used for resting, nesting, and feeding The Lake
Michigan basin 1s one of the most important basins in the production of waterfowl an
the Great Lakes Basin.

NORTHWESTERN LAKE MICHIGAN REGION - ASA 02

WATER QUALITY

Problems 1n ASA 02 relate primarily to the impact of people on land and
water. Waste treatment facilities have not kept pace wath growth and stream quality
has been degraded Increasing amounts of sediment and nutrients are being added to the
streamns and lakes from urban growth, highway constructlon, improperly maintained stream—
tanks and lakeshores, and agraicultural activities adjacent to the streams or lakes
The popularity of many of the lakes for recreation and permanent home sites has caused
lake pellution and pollution of the ground water aquifers  This water quality deter-
1oration has expanded also to Lake Michigan 1tself, principally in the Green Bay area.
Water guality limited segments are Green Bay, southeast from the navigation channel and
southeast from the north line of Brown County, and the Fox River from the upper dam at
Appleton to Green Bay

The problem of unsatisfactory water quality indicates the most significant
aspect of nonwithdrawal water uses, that of the need for treatment of wastewater, both
municipal and industrial  There are no peculiar problems asscociated with this need,
except that industries, such as wood pulp or food products, generate very high oxygen
demand in the wastes  Techniques for adequate treatment are available.

COMMERCIAL AND SPORT FISHERY

The inland lakes and upland streams provide high quality fisheries, but the
deteriorated water quality in the lower reaches of the rivers prevents fisheries from
developing in this area  This 1s one of the problems which must be resolved The com-
mercial fishery is faced with the usual problems in the Great Lakes—-the question of
management alternatives, the competition for riparian lands where shore-based facilities
could be established, and the need for technological improvement in fishing gear and
processing techniques The basic question 1s the way in which commerciral fishing will
be handled as part of the total fishery management in the Great Lakes Basin

OUTDOOR RECREATION

ASA 02 has a wealth of water area and outdoor recreatiomal opportunities, but
1t has the usual problems involving competing land use, pollution, and questions of rec—
reational development or preservation and protection. There are mo particular problems
associated with providing additional recreational facilities, but the acquisition and
management of the resource 1s a major undertaking.

RECREATIONAL BOATING

The high quality recreational boating in the area attracts a large number of
people, adding to the already high concentration of local boaters. There are opportun—
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ities for additional development on inland waters, including the portion of the Fox
River between Lake Winnebagoe and Green Bay, which was 1nitially lmproved in the 1interest
of commercial navigation and which may now be available for recreational boating
Development of suitable facilities along the Lake Michigan shore 1s also a possible
solution.

COMMERCIAL NAVIGATION

Commercial navigation will be i1nfluenced by the overall treatment of this
resource throughout the Great Lakes Basin. Major receipt in the area has been coal,
and the principal shipments have been lumber, newsprint, pulp, and paper It 1s not
anticipated that changes in the size of ships or the length of navigation season will
significantly affect this area

LAND TREATMENT AND DRAINAGE

No peculaar problems exist in the area. The maintenance of the soil
resource in the agricultural area is one which requires constant surveillance. Treat-
ment measures are needed on over 2 million acres of agricultural land., There are areas
where excess water on the surface or in the soil profile is a problem. Based on the
historic rate of wet soil conversion to cropland (see P 113, last paragraph), no
additional drainage 1is projected for this ASA

The long-~term trend in forest land 1s toward a declining acreage, as forest
land gives way to highways, power lines, reservoilirs, and urban, recreatiomal, and
industrial developments The challenge is to satisfy increasing demand for goods and
sexvices from a declining forest resource base. All of the acreage now available will

be needed in the future  Management efforts and forest land treatment must be inten-—
sified

SHORELAND EROSTON AND MANAGEMENT

Shoreline erpsion 1s not a serious factor in this aggregated subarea. Of
the 365 males of cshoreline, there are no critical erosion problems and 149 males are
subject to noncritical erosion  These figures are based on 1970 conditions.

STREAMBANK EROSTION

Moderate or severe streambank erosion occurs on 1,358 bank miles, with
average annual damages estimated at $196,000. Damage results from accelerated stream-—
bank erosron which hastens the loss of existing land and the natural resources, agri-
cultural improvements, or the urban developments on this land. Damage also results from
the sedimentation process on downstream structures and fish, wildlife, water supply,
and recreatlonal resources.

FLOOD DAMAGES

Flooding may occur at any time, but generally, the major floods are the
result of rain and/or snow melt on frozen or nearly saturated ground. A few intense
summer storms have caused destructive floods. Overbank flooding i1s also caused by ice
Jams. Conditions vary among the different streams, and both structural and institutional
measures must be considered.
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WILDLIFE MANAGEMENT

Population growth, hunting pressure from the Milwaukee-Chicago area, and a
reduction in the resource base underlie the problems in ASA 02. Wildlaife management
programs and habitat protection are needed.

AESTHETIC AND CULTURAL RESOURCES

Environmental buffer zones adjacent to expanding urban centers are in xmmediate
need of study and planning attention to insure proper use of their significant resource
features

SOUTHWESTERN LAKE MICHIGAN REGION  ASA 03

WATER QUALITY

There are numerous manufacturing establishments and a substantial dairying
activity in the Wiscomsin portion of ASA 03. 1In 1970, about 1,500 Wisconin people
were served by municipal treatment plants which handled wastewater flows of 211 mgd.

In addition, industrial flows in 1970 were about 3,274 mgd., Water quality limited
segments in the Wisconsin portion of ASA 03 are Honey Creek, Indian Creek, Kinnickinmic
River, Linecoln Creek, Menomonee River (below confluence with Honey Creek), Milwaukee
River (downstream from the North Avenue Dam), and South, Menomonee, and Burmham Canals
in Milwaukee County; Underwood Creek in Milwaukee and Waukesha County; Pine Creek ain
Kenosha County, and the Pike River in Racime County.

There are no siginficant waste discharges into Lake Michigan from the Illinois
portion portion of ASA 03, except for the North Shore Sanitary District, which i1s under
order to divert its effluent from Lake Michigan No mun:cipal discharges are anticipated
in the future There are small industrial waste discharges to the lake

The Indiana portion of ASA 03 1s the most highly industrialized area of the
State with five of the nation's major steel plants, four major oil refimeries, and other
heavy manufacturing and chemical industries Wastewater discharges from the Hammond,
Indiana area into the Upper Mississippi River Basin are not considered as part of thas
study In 1970, about 340,000 Indiana people were served by municipal treatment plants
which handled wastewater flows attributable to the Lake Michigan basin of 114 mgd. In
addition, the 1970 industrial wastewater flows were about 3,000 mdg into the Lake Mich-
1gan basin. Streams and stream segments classified by the State of Indiana as water
quality limited are the Calumet River, Trail Creek, Deep River, and the eastern portion
of the Little Calumet River

SPORT FISHING

Needs for sport fishing have been adjusted to consader the existing and
potential resource capability of the adjacent areas of the Upper Mississipp1lr River
Basin (interbasin transfers). Problems associated with sport fishing include water
quality degradation, lack of public access, and a reduction of spawning area brought
about by the filling of shoreline marsh areas. There 1s a specific need to develop
a comprehensive, cooperative management plan
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OUTDOOR RECREATION

In 1970 ASA 03 generated 26 7% of the Great Lakes Basan's total acreage
requirements for water—oriented ourdoor recreation. However, ASA 03 could provide
only 1.8% of the Basin's supply. The total recreation requirement for PSA 2 2 was
170 3 mallion recreation days with the water—orzented recreation requirement at 44.5
million recreation days. By the year 2020 these requirements are projected to be nearly
500 million and 135 million recreation days, respectively

RECREATIONAL BOATING

In 1968, there was an average of over 1.5 registered boats per 100 persons
in ASA (3 This does not include cances, sailboats, and small craft located in the
area, the numbers of which are unkown  ASA 03 experiences only a moderate influx of
nonresident boaters because of the limited area of inland waters and the: excessive pres-
sure on the resource base from local boaters The waters of Lake Michigan are not
considered safe for boats less thamn 20 feet in length  Recreational boating generally
occurs 1n the vicinity of the 30 commercial and recreational harbors which offer refuge
Inland lakes are heavaly used. Canoeing 1s not widely pursued because of the high
degree of area development and the poor water qualaty.

COMMERCIAL NAVIGATION

Major harbors located in ASA 03 include Port Washington, Milwaukee, Oak Creek,
Port of Chicago (Chicago Harbor and Calumet Harbor and River), Indiamna Harbor, Buffing-
ton Harbor, Gary Harbor, and Port of Indiana (Burns Waterway) These ports handle a
significant part of the Great Lakes traffic Commerce shipped and received in 1970
amounted to 55.5 million tons of bulk commodities and 6 6 million toms of genmeral cargo.
Strong port promotional policies and favorable action to reduce discrimmnatory rail
rates could substantially increase the area's share of grain exports and general cargo
At the present time, an extention of the navigation season and i1mprovements to facilitate
handlaing the 1,000-fcot vessels are under consideratlon.

LAND TREATMENT ANMD DRAINACGE
5

Approxaimately 2,170,200 acres of agracultural land, cropland, and pasture 1n
ASA 03 on which conservation practices have not been applied would react favorably to
such practices There are about 340,700 acres of forests in ASA 03. The opportunity
exists to program for forest land treatment on 212,000 acres as a conservation measure
Based on the historic rate of wet soil conversion to cropland (See P. 113, last para-
graph), no additional drainage 1s projected for this ASA.

SHORELAND EROSION AND MANAGEMENT

There are 49.5 miles of shoreline in this ASA subject to critical shoreline
erosion and 80.2 miles subject to nom-critical shoreline erosion according to the
1971 MNationmal Shoreline Study There are no flooding problems associated with the
shorelands. \~ﬂ

STREAMBANK ERCSICON
There are 91 bank miles 1n ASA 03 subject to moderate or severe streambank

erosion damage. The total estimated 1970 annual damages resulting from streambank
erosion are $32,200
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FLOOD DAMAGES

Flood damages have only been estimated for those portions of ASA 03 that
drain into Lake Michigan. The greatest flood damages occur in the urban areas, with
average annual damages estimated at nearly $9 million in 1970 and projected Lo increase
to $13 million by 1980. Samilar figures for rural areas are $230,000 in 1970 and pro-
jections of $297,000 by 1980 The urban acreage subject to flooding 1s on the order
of 5,000 acres, and the rural acreage subject to flooding is on the oxder of 55,000
acres.

WILDLIFE MANAGEMENT

In 1970 there were about 384,100 hunters in ASA 03 and there is nmeed to plan
for 670,900 hunters by 1980 The wildlife demand 1s about 50% consumptive use, or
hunting, and 50% nonconsumptive use, or observing, photographing, and otherwise emjoying
wildlaife One of the greatest problems in this area 1s the need to set aside and protect
areas having considerable value for either feeding grounds or other wildlife habitat
use From the standpoint of preserving wildlife opportunities, optimum human population
levels have already been exceeded IF all of the hunter-day needs axe to be satisfied
in this ASA, an additional 1,383,600 acres above the 1970 supply of 1,344,680 acres of
huntable land will be needed by 1980. About 257 of the total ASA acreage was suitable
for hunting in 1970

AESTHETIC AND CULTURAL RESOURCES
The major problems involving aesthetic and cultural resources are the need
to preserve outstanding values, industrial and residential use of shoreline which com-

petes with preservation of aesthetic values, and inadequate funds for land acquisition.

EASTERN LAKE MICHIGAN REGION — ASA 04

WATER QUALITY

There are no unusual circumstances relating to municipal or self-supplied
industrial wastewater treatment The proportion of 1ndustrial wastewater discharges
treated by industry 1s expected to decrease somewhat in the future in view of a trend
to provide more recirculation coupled with the trend for industry to have its waste
treated in municipal plants

Water quality segments in the Indiana portion of Subarea 0405 are Upper
Pageon Creek, Turkey-Baugo Creeks, and the Upper Elkhart Raiver. TIn the Michiagan
portion of Subarea 0405, the following stream segments are classified as water qualaty
iimited. Red Cedar Raver from East Lansing to the confluence with the Grand River,
Grand River from Jackson to Jackson-Ingham County line, Grand River from Lansing to
Grand Ledge, Sycamore Creek from Mason to the confluence with the Red Cedar Raver,
Kalamazoo River from Comstock to Kalamazoo-Adlegan County line including Portage Creek
below Cork Street, Battle Creek River from Charlotte to tem miles dowmstream, and St.
Joseph River from Hillsdale to Jonesville. No stream segments 1n Subarea 0406 are
classified as water qualaty limited

There are many problems within ASA 04 that cause degradation and restriction
of uses. These include adequacy and operating efficiencies of municipal sewage treat-
ment plants collecting and intercepting sewers, industrial outfalls, combined sewers,
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steam power plants,;fertilizers and pesticides from land runoff, and redeposition in
open water of dredged bottom sediments There 15 a need to develop and implement pro-
grams for the reduction of agricultural wastes, nutrients, sediments, insecticides, and
herbicades.

SPORT FISHERY

Problems adversely affecting the sport fishery are principally related to
land use and result from erosion and sedimentation and the runoff from agriculture and
other lands. Thias runoff contains mutrients, and in many cases, pesticides, herbicides,
fungreides, and other chemicals, which pose a threat to the fishery resource and to the
humans consuming the fish Also, 1n some areas where real estate developments are being
carried out, tributary streams are dammed in connection with the development, reducing
the amount of water available for the fish and also blocking the feeder streams used
for spawning. Michigan's Dam Construction Approval Act Wo 184, 1963, gives the
Michigan DNR the authority to control this type of activity  There is a need for fish
passage improvements, fish production through hatcheraes, fish population comntrol,
habitat improvement and protection, and improved access

OUTDOOR REGREATION

Subarea 0405 attracts many people from outside 1ts boundaries for recreational
purposes, especially for weekend and vacation uses Many of these people
Chicago and Detroit metropolitan areas and northern Indiana The 1970 land-based water-—
oriented outdoor recreation developed capacity must be more than doubled by 1980 if
needs are to be satisifed. Limited quantities of land are already in public ownership
and could accommodate some additional recreational development  There are 115,404
acres of State game and wildlife areas within the Michigan portion of Subarsza 0405
In the not too distant future, 1t may be necessary to utilize these public lands more
fully and provide some other type ¢f compatible recreational opportuntties for the
general public 1n addaition to hunting and fishing. Development of other recreational
areas to meet the Tremaining recreational needs 1n this subarea would involve the
acquisition of new land for recreational development, or ths exportation of a part of
the subarea's recreational requirements to areas further north, oxr both

There 15 a wealth of opportunity for outdoor recrsation and a great diversity
of recreational rescurces in Subarea 0406 There are no particular problems associated
with development, but acquisition and management of the resource 1s a major undertaking
Uncontrolled and mismanaged development can degrade and destroy the resource.

RECREATIONAL BOATING

In addition to making more water surface available to boaters, it i1s neces-
sary to provide berthimng facalities, launching sites, access, and naviga:tional aides in
Subarea 0405 One of the main problems inm this subarea i1s 1nadequate acecess to many
inland lakes. The lack of stream improvement and maintenance and periodic low flows
lamit small boat opportunities, especially canoeing, on inland waters

There 1s a quite high participation in boat ownership 1n Subarea 0406, with
about 9.7 registered boats for every 100 residents Possibly 10% of the total number
of boats are not registered There 1s also a very large amount of inland water available
for boating, including both lakes and streams which are suitable for boating and canceing.
Harbors and protective waters are relatively plentiful and well-spaced in Lake Michigan.
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fhe adequate supply of anland lakes 1s relataively little used and praincipally requires
access and launching sites to facilitate increased usage. Berthing facilities will
also be required, particularly on Lake Michigan.

COMMERCIAL NAVIGATION

Waterborne commerce handled at ports in Subarea 0405 1s relatively small.
Continued provision must be made for containment of all polluted dredged spoxl and
malntenance of the existing systems of harbors and channels. There 1s no harbor 1in
Subarea 0406 which can be considered a major Great Lakes port However, the nine
principal harbors (Muskegon and Ludington are the most noteworthy) handle enough
traffic to make commercial navigation a significant consideration in this subarea

LAND TREATIENT AND DRAINAGE

Maintenance of the agricultural base requires constant surveillance and
treatment measures There are areas where excess water on the surface or in the soil
profile 1s a problem and drainage will alleviate this problem and permit increased crop
production at lower production costs. There is more cropland in Subarea 0405 than in
any other in the Great Lakes Basin. However, a decrease i1s predicted due to 1ncreasing
pressure t¢ convert the land to other uses. Generally, these other uses reduce the
amount of cover on the land and increase the amount of eroszon and sedimentatlon.

There 1s a long-term trend of decling forest land acreage because of
encroachment of highways and urban, recreational, and industraial developments
However, 1t 1s also expected that some idle cropland will probably revert to forest
over a period of time. The challenge 1s to satisfy increasing demand for goods and
services from a declining forest resource base All of the acreage now available
will be needed in the future. Management efforts and forest land treatment must be
mtensified. Unless forest land treatment 1s undertaken to halt the accelerated
deterioration of the natural enviromment, rehabilitation of the forest land will be
very costly, if not impossible. Some other major problems in this ASA 1involve
improved management of private forest lands and protection and establishment of trees
and shrubs in areas surrounding urban and built-up areas

SHORELAND EROSION AND MANAGEMENT

The shoreline area of Lake Michigam 1n Subarea 0405 1s one of the most severely
eroding areas 1n the Great Lakes Basin The shoreline consists of sand dunes and sand
banks throughout the entire length, and 1s directly in the path of severe westerly
storms and winds. The high lake levels of 1973 have created erosion conditions more
severe than those shown in the tables. Along the shoreline of the Upper Peninsula
there 1s no shoreland subject to critical erosion However, along the Lower Peninsula
portion of Subarea 0406 there are 42 miles subject to critical erosion and needing
treatment

STREAMBANK EROSTON

In ASA 04 along streams that have a drainage area of less than 400 square
miles, 1,073 miles are subject to moderate sireambank erosion damage, and 812 miles are
subject to moderate streambank erosion damage, and 812 miles are subject to severe
damage The annual damage 1s estimated at $143,600. TFor streams draining more than
400 square miles, there are an estimated 456 bank miles of severe streambank erosion

144



with an estimated $38,000 worth of damage annually. The greatest problem in this ASA
1s the higher erosion rates occurring principally on private land.

FLOOD DAMAGE

The greatest flood damages in Subarea 0405 occur an the urban areas, although
the agricultural lands are also subject to considerable damage The major problems are
encroachment on the natural flood plain areas and the lack of local flood plain zoning
and regulation The fleooding problems of many of the urban areas are the result of
constructed reaches of the rivers, inadequate channel capacity, encroachment on the
natural flood plain, or a combination of these causes About one-half of the urban
average annual damages in Subarea 0405 occur in the Grand River basin  In Subarea
0406 there are no specific problems related to the flooding, but urban areas would
profit most from any effective prevemtion.

WILDLIFE MANAGEMENT

There does not appear to be enough land and wildlife habitat to safisy the
projected needs an Subarea (0405 The resource base 1s shrinking as wildlife habitat
land 1s converted to other uses Some farming practices leave little food
and cover on the land Drainage, stream mod:fication, and urban encroachment have also
contributed to the reduction of wildlife habitat. An acute problem in this area 1s the
need for preservation or protection of the remaining wetlands in the area A large
portion of the inland wetland areas still remaining 1n the Great Lakes Basin 1s found
1n Subarea 0405

The loss of wildlife habitat toe urban and resort development is a significant
problem an Subarea 0406. There are other problems, some related to the use of pest-
1c1des, which have proved to be persistent and are taking their toll of many rare and
endangered specles as well as the more common species. Habitat loss 1s also affecting
certain species The use of off-the-road vehicles and snowmobiles 1s creating wildlife
mangement problems. However, because of the relatively sparse population, management
practices will permit enhancement of this resource to a greater extent than in many
parts of the Great Lakes Basin.

AESTHETIC AND CULTURAL RESOURCES

The major problem in Subarea 0405 1s the need to preserve ocutstanding values
Environmental buffer zones immediately adjacent to the edge of the expanding urban
centers are in need of study and planning attention to insure proper use ¢f their inher—
ent sagnificant resource features Environmental corridors merit consideration 1n
this area At the present time, institutional arrangements of funding are not available
to meet these objectives

In Subarea 0406, the establishment of corridors and buffer zones around and
between population centers and along the shoreline and streams should be considered.
Natural or cultural features should be i1dentafied at an early date and proper steps
taken for their preservation
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NORTHWESTERN LAKE MICHIGAN REGION - ASA 02

NON~-VOLUMETIRIC REQU'IREHENTS]'
REGION: Great Lakes (04} ASANo . 02 7 [ARBA (in acres x 1000) 11,171 2
STATES. MI, WI COUNTIES® Michigan({4), Wisconsin{20)
Resource Use Bage Year (1970)| Needs“-——Base Year {1970) to.
Categories Units Supply 1980 2000
W.0. Outdoor Recreatiou3 1000 rec. days 8,763 1,903(2,464) | 5,801(7,977)
Sport Fisnin33 1000 angl days 11,010 2,401(3,107) | 4,435(6,743)
Recreational Boar.iu33 1000 boat days 4,440 490(750) 832(1,620)
1000 acres W.S. 950 951 951
Wildlife }Iana.gements 1000 acres 0 495
1000 user days 5,169 369 (660) 429(1,265)
Rasource Use Units Gpportunities for Treatment or Psmage Reduction
Categories for the Year-+
1970 1980 2000
Agr. Land--Trestment 1000 acres 2,225 2,225 2,225
Forestland—Treatment 1000 aecres 3,046 3,046 3,046
Shoreland Erosxons niles 138 138 138
Streambank Erosion miles 8 1,358 1,358 1,358
$1000 AAR 196 196 196
Resotirce lse Units Projected Flood Damages and Cropland Drainage
Categories for the Year 7
1975 1985 2000
Flocd Plains 8
~—Urban $1000 AAD 2 298 2 108 2 139
8
—~Rural $1000 AAD 1,845 1,817 1,894
Cropland Drainage 1000 acres —_— 1] 0

From Great Lakes Basin Framework Study, Appendix 1, Normal Growth, and the Assessment
Modified Central Case

Additional resource requirements beyond 1970 requirements

For the Assessment, projections were derived by adjusting Framework Study projections to
reflect a Serles E growth level Framework Study projections, using Series C popularion
growth, are in parentheses

Opportunities

All figures are from the Framework Study

The Corps of Engineers is currently conducting a shoreline damage survey for the recent
period of high Great Lakes water levels (1972-1974)

Unless otherwise noted, all projections were developed for the 1975 National Water
Asseasment

Average Annual Damages
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SOUTHWESTERN LAKE MICHIGAN REGION — ASA 03

NON-VOLUMETRIC ﬂEQUIREl’ENTSl
RECION  Great Lakes (04) ASA Wo o3 rm (in acres < 1000)- 5 315 g
STATES. IL, IN, WI COUNTIES Illinois(6), Indiana(4), Wiscorsin{7)
Resource Use Base Year (1970)] _Needs‘—Base Year {1970) to
Categories Tnats Supply 1980 2000
W 0. Outdoox Recreaticn3 1000 rec. days 17,820 30,088(32,6108 47,212(56,930)
sport Fishing® 1000 mgl days | 2,654 2,334(2,596) | 3,306(4,196)
Recreational Boating3 1000 boat days & 1,280 301.(384) 383(632)
1000 acres W S 470 470 470
Wildlife I-L=.nageuuar.~.t:3 1000 acres 1,384 2,730
1000 user days 7,681 4,380(5,015) | 5,533(7,508)
Resource Use Units Opportunities for Treatment or_Damage Reduction
Categories for the Year 5
1970 1983 2000
Agr Land—Treatment 1600 acres 2,170 2,170 2,170
Forestland-~Treatment 1000 acres 212 212 212
6
Shoreland Erosion niles 130 130 130
Streambank Erosion miles 8 91 91 91
$1000 AAD 32 32 32
Resource Use Tnits Projected Flood Damages and Cropland Drainage
Categories for the Year 7
1875 1985 2000
Flood Plains 8
—Urban $1000 AAL 7736 6.969 6 141
w=Rural $1000 AAD 8 359 3535 373
Cropland Drainage — 1000 acres -— 0 0

1 Prom Great Lakes Basin Framework Study, Appendix 1, Normal Growth, and the Assessment
HModified Central Case

2  Additional resource requirements beyond 1970 requirements

3 For the Assessment, projections were derived by adjusting Framework Study projections to
reflect a Series E growth level  Framework Study projections, using Serfes ¢ population
growth, are in parentheses

4  Opportunities

5 All figures are from the Framework Study

6 The Corps of Engineers 13 currently conducting a shoreline damage survey for the recent

period of high Great Lakes water levels (1972-1974)
7 Unless otherwise noted, all projections were developad for the 1975 Natienal Water
Assessment

& Avevage Anmual Damages

REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR
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EASTERN LAKE MICHIGAN REGION - ASA 04

HON=-VOLUMETRIC REQIJIREHEITISI
REGION: Great Lakes (04) ASA No.: 04 ' AREA (in acres x 1000)- 16,796 1
STATES.IN, MI COUNTIES- Indiana (6), Michigan (3%)
Resocurce Use Base Year (1970)| Needs---Base Year (1970) to
Categories Tnits Supply 1980 2000
H.0. Qutdeoor Racreation3 1000 tec. days 15,708 12,539{14,026] 23,437(29,286)
Sport Fishings 1000 angl days 14,078 3,898(4,844)] 6,517(9,594)
Recreational Boa:1n33 1000 boat days 4 7,059 1,739(2,202) | 2,405(3,819)
1000 acres W 5. 1,203 1,203
Wildlrfe M’anagement3 1000 acres —_— 325 1,302
1000 user days 10,898 798{1,414) 473(2,172)
Resource Use Uaits Opportunities for Treatment or_Damage Reduction
Categories for the Year
1970 1980 2000
Agr. Land—Treatment 1000 acres 4,558 4,558 4,558
Forestland--Treatment 1000 aeres 5,793 5,790 5,790
Shoreland Ercsion6 miles 320 320 320
Streambank Erosion niles 2,341 2,346 2,346
$1000 AAD 182 182 182
Resource Use Unats Projected Flood Damages and Cropland Drainage
Categories for the Year
1975 1985 2000
Flood Plains 8
--Urbhan $1000 AAD 3,370 4,460 5,980
—Rural $1000 AAD8 2,294 2,195 2,378
Cropland DPrainage 1000 acres —_— 68 160

1 From Great Lakes Basin Framework Study, Appendix 1, Normal Growth, and the Assessment
Modified Central Case

Additional resource requirements beyond 1970 requirements

For the Assessment, projections were derived by adjusting Framework Study proiections to
reflect a Series E growth level Framework Study projections, using Series C population
growth, are in parentheses
Opportunities

All figures are from the Framework Study
The Corps of Engineers is currently conducting a shoreline damage survey for the recent
period of high Great Lakes water levels (1972-1974)

Unless otherwise noted, all projections were developed for the 1975 Mational Water
Agsessment

8 Average Annual Damages
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LAKE HURON REGION - ASA 05

WATER QUALITY

Lake Huron is second only to Lake Superior in the high quality of its
water. The use of the lake for a public water supply for the Detroit metropolitan
area and other places will encourage maintenance of high quality The Saginaw
Rriver dascharges considerable quantities of nutrients from industrial, municipal,
and agricultural sources into the Saginaw Bay, and excessive algal blooms 1in warm
weather have occurred. The quality of the water of the Saginaw Bay reflects the
materials received from the Saginaw River and the smaller contributions from other
tributaries. While the existing water quality of the bay as a whole 1s adequate to
support all designated uses with moderate exceptions, the waters of the inner bay
are substandard with respect to nutrients, and water quality along the westerm chore
of the Saginaw Bay north of Bay City is substandard because of the high coliform
levels that occur at a Limxted number of beaches.

Water quality in a number of nearshore areas within the harbors and at the
mouth of tributary streams 1s lower than that of Lake Huron proper. These areas
include the Straits of Mackinac, Cheboygan Harbor, Rogers {1ty Harbor, Thunder Bay,
Harraisville Harbor, Oscoda Harbor, Harbor Beach, and Port Sanilac In 1974, the
areas 1in Lake Huron not meeting the IJC Water Quality Objectives were Saginaw Bay
and the St. Mary's River. These objectives were established according to the provi-
sions of the U.S.-Canada Water Quality Agreement.

Water gunality problems, although localized, are present throughout the Lake
Huron basin. A number of stream reaches in Subarea 0407 are subject to pollution
resulting from discharges of effluent from primary treatment plants, industrial waste
discharge, and discharge of untreated and partialiy treated sewage  Such conditions
are found in portions of the Au Sable, Thunder Bay, and Cheboygan Rivers.

In recent years, severe water quality problems in Subarea 0408 have been
experlenced i1n the Saginaw River over virtually its entire length, in the Flint River
in the vicinity of the City of Flint, and in the lower portion of the Cass River
Poor water guality results from storm water overflows, tributary waste loads, indus—
trial discharges, and untreated or partially treated sewage discharge from outlying
areas in the subarea _ Water quality limited segments in Subarea 0408 are the Flint
River from Flint to the CGenesee-Saginaw County line, the Shiawassee River from Linden
to the Genesee-Shiawassee County line, the Shiawassee River from Owosso to ten miles
dowvnstream, and the Tittabawassee Raver from Midland to the Midland-Bay County line.

COMMERCIAL. AND SPORT FISHERY

The management objective of the State of Michigan i1s to enhance the sport
fishery in Lake Huron and to utilize the commercial fishery in conjunction with the
sport fishery as a management tool. In general, the sport fishery is far more-valu-
able i1n terms of revenues produced and affects far more people than would a rejuvenated
commercial fishery. However, by proper management and coordination of the two, both
can be made more effective in meeting needs for pleasure and food

Problems of fish habitat in Subarea 0407 are related to the rapid develop-
ment of recreational properties which has caused considerable damage to both lakes
and streams Problems which need to be addressed include dredging and filling
which reduces the available spawning areas in some of the inland lakes; septic tank
runoff from heavy cottage development which speeds up the process of eutrophication im
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some of the inland lakes, intense streamside cottage development which destroys some
of the aesthetic and cultural attractions, and the construction of low head dams on
trout feeder streams which elevates the temperatures beyond the lamits where trout
will survive.

Water pollution from industrial, municipal, and agricultural development
in Subarea 0408 has dimainished the fishing quality in many of the major rivers and
impoundments, particularily around Flint, Saginaw, Bay City, and Midland Addational
problems are serious erosion and siltation from both urban construction and agricul-
ture In addition, fish management for valuable sport species and the removal of
rough fish specles 1s a problem There 1s need for faish production through fish
hatcheries, fish population control, habrtat improvement and protection, and improved
access.

OUTDOOR RECREATION

The Lake Huron region has many of the same problems which occur throughout
the Great Lakes area with respect to outdoor recreation, but the region itself 1s so
diverse 1n many respects that problems range widely in nature In the northern part
where there are considerable forest, lake, and river resources, the economic situation
1s depressed, and there has not been adequate development of the resocurces by the
private sector for public use  Recreational development 1s lakely to increase at a
rapid rate because of the influx of persons from the more crowded socuthern areas in
the Lake Huron basin and the adjacent Lake Erie basin (Detroit and environs parti-
cularly) who will make use of the facilities of the northern part of the Lake Huron
region

The scouthern part of the Lake Huron region, on the other hand, has a very
small area of land and water devoted to recreation The land available for recrea-
tion i1n Subarea 0408 1s rather limited The greatest current need is for the develop-
ment of facilities usually associated with the urban areas. There 1s a shortage of
trail developments and the need for camping acreage 1s estimated to increase. Because
there is relatavely little public land available for more intensive development, the
total land acreage that must be acquired and developed 1s relatuvely large

RECREATIONAL BOATING

Whrle there are about 23 boat harbors on the Lake Huron shore, the use of
Lake Huron for recreational boating 1s limited by the lack of suitable mooring places
and space If additional facailities were developed, together with a suitable commumi-~
cation system for informing boaters of weather conditions, the Lake could be utilized
for recreational boating much more extensively than 1t now 1s In order to utilize
the existing inland water base at the projected usage by the vear 2000, it will be
necessary to almost double the number of access sites. Additional harbors would
greatly enhance the safety of this area for Great Lakes boaters amd provide additional
sheltered mooring waters at which to base a significant portiom of the projected new
recreational craft ownership. Boating 1s a major reecreational activity in Subarea
0408 A posiftive resource management program 18 essential to protect and assure the
existing water resource base and to meet the projected needs  The features of such
a2 program would include the regulation and management of boating activities to achileve
greater utilization of the water resources, resource management and protection, and
facility development to imcrease opportunities to use the resource base.
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COMMERCIAT NAVIGATION

The amount of traffic handled at commercial ports on Lake Huron 1s not a
significant part of the total commercial traffic on the Great Lakes, but the traffic
carried on Lake Huron itself 1s significant. The season extension will have bene-
ficial effects on the ports on Lake Hurom, even though specific work at these ports
1s not a part of the pregram. Commercial navigation will be influenced by the total
treatment of this resource throughout the Great Lakes Basin  Much of the area popu—
lation 1s supported by industries producing or utilizing large quantities of bulk
commodities, and the economy of this area 1s highly dependent upon the efficient,
low cost transportation systems.

LAND TREATMENT AND DRATNAGE

Problems 1n land use, particularly in the shoreline areas, are increasing
because of the influx of seasonal residents, speculative land developers, and mining
activities This situation points to the need for a land use policy, i1mplemented
with controls such as zoning Approximately 870,000 acres of agricultural land in
the Lake Huron drainage basin have poor drainage Based on the historic rate of wet
so1l conversion to cropland (See P 113, last paragraph), no additional drainage 1s
projected for this ASA. Drainage limitations not only affect agricultural production
potential, but also may place limitations on urban growth In the Saginaw-Bay City
SMSA, which has a total nonurban base of about 711,800 acres, dry soils without a
wetness problem are scarce, estimated at only about 40,000 acres

One of the greatest existing forest land problems i1s how to secure good
management on private land. Another management problem that must be considered 1s
how to secure good management, protection, and establishment of trees and shrubs in
areas surrounding urban areas. Maintenance of forest cover 1is needed for watershed
protection, continued timber production, recreation, fish and wildlife habatat,
aesthetics, and a combination of these values

SHORELAND ERCSION ANMD MANAGEMENT

Although the Lake Huron shorelines are protected by westerly winds and
are relatively free of areas of critical erosion, the amounts of erosion have 1n-
creased markedly due to high water and severe winds 1n some areas over the last
several years. In 1973 there were estimated to be over 100 miles of high risk
erosion shoreline. Flooding along Saginaw Bay 1s often severe.

STREAMBANK ERQSION

Streambank erosion and resulting sedimentation are moderately severe in the
Lake Huron basin with over 1,700 bank miles subject to some erosion  Stresmbank
erosion along rivers with less than 400 square mailes of drailnage area amounts to about
612 miles with severe erosion and 950 miles with moderate erosion. Streambank erosion
along rivers and streams draining more than 400 square miles amounts to about 147
mrles of streambank that are subject to erosiom, without about one~third of that
mileage subject to severe erosion The major problem in alleviating streambank ero-
sion 1s that the eroded areas are scattered and expensive to treat There as also a
need for further study of methods and effectiveness of treatment
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FLOOD DAMAGES

Even though many of the rivers and the drainage areas in the Lake Huron
basin are small, there are flood problems., TFlood overflows resultang from ice jams
and floods created by severe rainstorms have caused damages to both urban and rural
areas. Flooding problems in Subarea 0407 are relatively minor and generally local
in nature. Areas affected have been farm lands, power facilities, and gecondary
roads and their drainage structures. Storm and prolonged rain have caused soil
losses from cultivated fields. 1TIn Subarea 0408, the greatest flood damages are
projected to occur in the rural areas untirl the latter part of the study period.
The flood problems in the urban areas are the results of constricted reaches of
river, ilnadequate channel capacity, encroachment on the natural flood plain, or a
combination of these causes.

WILDLIFE MANAGEMENT

Wildlzife habitat in the Lake Huron basin is diverse. It includes the
northern forests, active and fallow cropland, and some of the most valuable water-
fowl marsh in the State of Michigan. Urban areas comprise a significant portion of
the lower portion of the basin, and their associated problems have seriously degraded
some of the wildlife habitat. Changes in forest succession are also occurring to
some extent. The loss and degradation of wetland habitat around Saginaw Bay us
one of the most craitical wildlzfe resource problems. The construction of a small
boat channel, docks, and other marine facilities 1n the marsh area have adversely
affected waldlife resources Shrinking hunter access to wildlife land as a problem
because wildlife habitat 1s expected to decrease while gross hunter demand 1s
expected to i1ncrease.

AESTHETTIC AND CULTURAL RESOQURCES

Environmental systems of the Lake Huron basin in most critical need of
planning attenmtion are linkage corradors, resource clusters, buffer zones, and
shore zones. Thepojected increase in urban development through the year 2000
makes prompt planning attention urgent to both subareas in this basin but parti-
cularly to Subarea 0408. The Lake Huron basin contains a wealth of diverse and
often unique aesthetic and cultural resources The major problem 1s the need to
preserve the outstanding values of these resources, which include beaches and wet-
lands, unique glacial formations, wildlife areas, and sites and objects pertaining
to early Indian cultures and to exploration Additional legislation may be needed
to expedite a program of acquisition and management. The private sector should be
encouraged to participate in the program for preservation and protection of these
unique and significant areas. A number of these areas need to be 1dentified at an
early date and proper steps taken for their preservation.
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LAKE HURON REGION — ASA 05

NON-VOLWMETRIC REQUIREMENTS®
REGION- Great Lakes (04} ASA Wo. 05 'AR.EA (in acves < 1000) 8,628 &
STATES MI COURTIES: Michigan(22)
Resource Use Base Year {1970) Needs*—Base Year (1970) to
Categories Onits Supply 1980 2000
W 0. Qutdeor Recteation3 1000 rec. days 5,310 6,052(6,650) | 10,185(12,500)
Sport Fishinga 1000 angl. days 6,140 2,600(3,060) | 4,239(5,790)
Recreational Boat:ing3 1000 boat days & 3,800 798(1,040) 1,081(1,510)
1000 acres §.S 854 854 854
Wildlzfe Managemants 1000 acres 239 771
1000 user days 6,800 444(825) 604(1,710)
Resource Use Units Opportunities for Treatment or Ramage Reduction
Categories for the Year-
1970 1980 2000
Agr. Land—Treatment 1000 acres 2,050 2,050 2,050
Forestland—Treatment 1000 acres 2,810 2,810 2,810
Shoreland ]Etra.t?.:l.m'x6 miles 162 162 162
Streambank Erosion miles 8 1,710 1,710 1,710
$1000 AAD 142 142 142
Resource Use Units Projected Flood Damages and Cropland Draimage
Categorles for the Year
1975 1985 2000
Flood Plains 3
~=Urban $1000 3AD a75 837 1,039
—Rural $1L000 AADs 1,167 1,163 1,196
Cropland Drainage 1090 acres e [+} 0

W

[ Y ]

From Great Lakes Basin Framework Study, Appendix 1, Normal Growth, and the Assessment
Modified Central Case

Additional resource requirements beyond 1970 requirements

For the Assessment, prejections were derived by adjusting Framework Study projections to
reflect a Series E growth level Framework Study projections, using Serzes C population
growth, are in parentheses

Opportunities

All figures are from the Framework Study

The Corps of Engineers is currently conducting a shoreline damage survey for the recent
period of high Great Lakes water levels (1972-1974)

Unless otherwise noted, all projections were developed for the 1975 Nationmal Water
Assessment

Average Annual Damages
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LAKE ERIE
WATER QUALITY

The physical geography of the Lake Erie basin and the very high degree of
economic development have created some situatrons within Lake Erie that are more
aggravated than in the other Lakes Lake Erie 1s the smallest of the Great Lakes
in volume, with less assimilative capacity  The Lake Erie region has the second
largest comcentration of populaticon of any of the Lakes, resulting in large inputs
of pollutants The Maumee River brings in large amounts of sediment eroded from
the agricultural and other land 1n the Maumee basin., Lake Erie 1s the most polluted
of the Lakes, to the extent that 1t has almost become a symbol of lake pollution and
high eutrophication  Although Lake Erie has the most rapid turnover of water of
any of the Great Lakes, this exchange of water through inflow and ocutflow does not
occur uniformly throughout the Lake and the places where flow and exchange do not
take place have become critically polluted

In 1974, the following areas in Lake Erie d:d not meet one or more of the
International Joint Commission Water Quality Objectives established according to the
1972 U.S ~Canada Water Quality Agreement Cleveland area, Toledo area, Sandusky
River, Huron River (Ohio), Vermirlion River, Rocky River, Ashtabula River, Comnneaut
Creek, Chagrin River, Portage River, Black River, Detroit River, St Clair River,
Western Lake Erie, Grand River (Ohio), Fredonza area (New York), and the Westfield
area (New York) Escept for connecting channels, problem areas identified with
rivers refer to areas in the boundary waters at the mouth of the river

COMMERCTAL AND SPORT FISHERIES

The commercial fishery of Lake Erie has undergone major changes in the
past century and a half, The changes have been caused by changing demand for fash
species, changing techniques for harvesting the various species, and changes 1in the
numbers of various species. Lake Erie still supports a considerable number of fash
and a large harvest could be taken, but the species available are not those which
are in demand, so a large commercial fishery 1s not profitable

Sport fishang has also been an important feature of Lake Erie for many
years, particularly in the western basin The most desired species are usually not
the most prevalent, and a larger sport fishery could be supported 1f fishermen were
wirlling to take some of the more abundant, less desirable species.

With four States of the United States and the Provaince of Ontario in Canada
each managing the fishing in 1ts waters in a somewhat different fashion, there has
been very little consistency i1n the regulation of either commercial fishing or sport
fishing, except through the limited coordination activities of the Great Lakes
Fishery Commission  In general, the sport fishery has experienced fewer limitations
and less management than the commercial fishery. The present policy of the States
points to managing ln the interest of the sport fishery in the lake. Physical
facilities, stocking, access, and other devices will be used to develop the sport
fashery and the commercial fishery will be managed to compliment Lt.
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Measures being taken include such physical developments as may be warranted,
stocking, control of the fishery to maintain a proper balance between predators and
prey fish, and the necessary studies, research sampling, and similar programs that
will lead to a better identification and knowledge of the fishery characteristics of
the lake and the way in which the fishery can be managed

OUTDCOR RECREATION

The numbers of people living in the basin and the industries which have
developed have contributed to the pollution of Lake Erie to such an extent that many
of the beaches which should be available for recreation are closed There is adequate
water on the lake for recreational boating but, because of limited access, infrequent
harbors-of-refuge, and inadequate communications, not all of the water surface can be
utilized Some of these matters can be taken care of by prudent investment. The
western part of the Lake Erie shore consists largely of wetland habitat, some of which
15 threatened by filling operations for industrial purposes.

RECREATIONAL BOATING

If recreational boating needs are to be met in the Lake Erie basin, much
of the increased use will have to be on Lake Erie itself. This will require a pro-

gram of construction of small boat harbors, both as harbors-of-refuge and as locations
for marinas and berthang facilities Also needed will be access points on the lake

and a system of weather forecasting with notification of adverse weather conditions
to the users of small boats.

COMMERCTAT, NAVIGATTON

Most of the problems associated with the structural and operational changes
in the Great Lakes-St. Lawrence navigation system and the Lake Erie part of that
system are being addressed in ongoing studies. Completion of ongoing studies,
development of new technology, and strong local port promotion policies could signi-
ficantly affect the total traffic handled at Lake Erie ports.

WESTERN LAKE ERIE REGION - ASA 06

WATER QUALITY
Existing water quality problems are severe in Subarea 0409, particularly
1n the Clinton River, Rouge River, and Huren River basins. Another area of severe
water degradation is the Detroait River where 1t enters Lake Erie. Poor water quality
results from nutrient discharges, agricultural wastes, some raw sewage overflow dis—
charge from combined sewers, and primary and secondary treatment plant effluent in
streams whose flow 1s inadequate to assamilate such wastes  Corrective programs are
underway to upgrade water quality throughout the subarea. Water quality limited
segments in Subarea 0409 are the Clinton River from Fontiac to the mouth and the
Red Run basin, the Huron River from Dexter through Ford Lake, and the Saline River
to ten miles downstream

This highly urbanized subarea 1s i1n the process of planning regional inter-—
ceptors and waste treatment plants. Disagreements among local governments, regional
planning agencires, and the State of Michigan with respeect to whether certain munici-
palities should be Fforced to participate in regional systems has delayed construction

155



Throughout the entire subarea there 1s a need to implement programs for the reduction
of agricultural wastes, nutrients, sediments, insecticides, and herbicides.

Water quality problems in Subarea 0410 are caused by 1nadequately treated
municipal wastewaters, industrial effluents, and urban and rural runoff. Extensive
agricultural actavities and erosion of fine clay soils contribute sediment, nutrients,
and other agriculturally related chemicals to the subarea's streams and Lake Erie
The low assimilative capacity of many of the streams requires advance treatment of
wastewaters Some of the major problems associated with waste discharges are the
difficulty of financing treatment plants, the need to reduce or eliminate combined
sewage overflows, and the need to reduce sediment and nutrient loads

Water quality segments in Subarea 0410 are: 1in Miachigan, the South
Branch of the River Raisin from Adrian to the confluence with the main bramch; in
Indiana, Cedar Creek, and the Maumee River (main stem), and in Chio, the Maumee
River (main stem from Indiana state line to Defiance and morthern tributaries), Lake
Erie {(from mouth of Maumee to western Cuyahoga County line, including minor tribu-
taries, Portage River (main stem and tributaries), Vermilion River (whole basin),
Sandusky River (main stem and tributaries), and the Huron Raiver (whole basin}.

SPORT FISHERY

The projected sport fishery needs are based on a transfer to other portions
of the Great Lakes Basin of considerable demand originating in ASA 06 both now and
in the future. One of the most significant problems in Subarea 0409 affecting sport
fishing has resulted from filling of shore marshes to create building sites  This
practice has significantly reduced the available spawning areas, particularly for
northern pike Poor water quality due to industrial and municipal poliution has
degraded many of the rivers and impoundments to the point that rough fish such as
carp are all that remain

There are many problems associated with providing sport fishing opportuni-
ties 1n Subarea 0410  Tmpoundments in natural drainage ways are eutrophic primarily
because of intensive agricultural land management activities and, secondarily, be-
cause of human wastes. Water quality problems have degraded some streams, such as the
Ottawa River between Lima and 1ts mouth, sufficiently to preclude significant fish
populations. Channel modifications, although producing some f£lood control and
drainage benefits, have frequently not been maintained in such a way as to permit
natural stream conditions that provide a desirable stream fishery habitat.

OUTDOOR RECREATTON

Meeting the needs for outdoor recreation in Subarea 0409 15 a problem
because there are considerable pressures for other land uses with greater economic
returns than recreational use, The availability at the present time of recreation
land per thousand people an this haghly urbanized area 2s much lower than accepted
standards In addition to pressures for other land uses, some of the more serious
problems associrated with satisfying recreational needs 1in this subarea are degraded
water quality, lack of adequate funding, development in the f£lood plains which pre-
cludes recreational use, and competing uses for shorelines
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Conflicting land use pressures between agricultural, aesthetic, and cul-
tural, wildlife, and recreation uses are a major concern in Subarea 0410, Addational
problems associated with satisfying the recreational needs are that much of the water
1s of such low quality throughout the subarea that pleasant recreational opportunities
are not possible, many of the streams in this area have low flows in the recreation
season, and land acquisition for recreation purposes 1n urban areas 1s excegsively
expensive because of the competing land uses Poor water quality i1s a definite pro-—
habiticn on recreational opportunities in Lake Erie near Toledo, the Ottawa River
below Tama, the Blamnchard River below Findlay, and the Maumee River below Fort Wayne.

RECREATIOWAL RBOATING

One of the main problems in Subarea 0409 1s that exasting inland waters
are overused at the present time for recreational boating. An additional problem
15 that many of the remaining reservoir sites that have boating opportumities are
being bought up and the land used for other purposes., The lack of stream 1mprove-—
ments, lack of maintenance, and periodic low flows limit the amount of canoeing and
small boat opportunities on inland streams.

The main recreational boating problem in Subarea 0410 1s that inland
waters are being used at about three times the desarable capacity while Great Lakes
waters are being used at about one-third of desirable capacity  ‘The use of the
Great: Lakes waters 1s limated by the number of suatable mooring places and the space
between harbors. Facilities should be provided for disposing of vessel wastes.

COMMERCIAL NAVIGATION

The problems related to port facilities will probably be those associated
with changing the types of commodities handled Other commercial navigation problems
that apply to ports in ASA 06 are the shortage of municipal funds to put into port
facilaties and the fact that overland carriers do nmot afford lake ports equitable
land aecesss in the form of nondiscriminatory rates and equal services.

LAND TREATMENT AND DRATNAGE

There are an estimated 5,125,500 acres im ASA 06 which would benefit from
agricultural land treatment conservation measures to reduce soil losses and to con-
serve plant cover. The greatest problem associated with the conservation of agri-
cultural lands 1s the increasing pressure to convert to other uses In many cases,
these other land uses reduce the amount of cover on the land and increase the rate
of erosion and the amount of sediment  There are an estimated 2,954,000 acres of
agricultural land in ASA 06 with a wetness problem. Most of the drainage problems
occur in Subarea (0410. Production on this land within its present use is reduced or
limited by excess water in the soil profile There 1s an acute shortage of well-drained
so1l for urban development around Toledo, Chio, Fort Wayne, Indiana, and Lima, Chio

Some of the major problems in ASA 06 are how to secure good management
for private forest lands and how to protect and establigh trees and shrubs in areas
surrounding urban and built-up areas. The declining average of forest land as it
gives way to agricultural uses, highways, power lines, reservoirs, and urban recrea-
tional and industrial development 1s another cratical issue It 1s difficult to
satisfy demands for these goods and services without a decline in forest land The
land use conflict is particularly acute in buffer zones around urban areas and in
the corizdors linking urban areas.
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SHORELAND EROSION AND MANAGEMENT

There are no reaches of shoreline in Subarea 0409 subject to critical
or noncritical shoreline erosion, although there are some flooding problems  The
major problem related to shore use 1s that a very small amount of the shoreline is
available for public use. Transportation facilities, power plants, and other uses
continue to decrease shoreline availabilaty. There 1s comsiderable need and interest
in emphasizing wildlife uses of the shoreline and protecting i1t for the continuation
of those uses, as well as providing for more public use

About one-third of the Lake Erxe shoreline in Subarea 0410 is subject to
noncritical erosion, and much 1s subject to inundation during severe easterly storms.
There is a considerable need in this area for marsh and wetland management. Because
of the expanding metropolitan areas, there 1s a need for more publicly owned shoreline

STREAMBANK EROSION

Streambank erosion results in increased sedimentation in streams and the
resultant degraded water quality prevents other uses of the water. A major problem
in alleviating streambank erosion is that high erosion rates occur largely on private
land, and the owners may not have the finances or the desire to i1mplement streambank
erosiocn projects. There are an estimated 1,775 bank miles in ASA 06 with erosion
problems, average annual damages are approximately $17%,000

FLOOD DAMAGES

The greatest flood damages in ASA 06 occur in the urban areas. High lake
levels and easterly winds cause flooding along the shorelands of Lake St Clair and
Lake Erie. Ice jams are a major cause of stream overflows.in the Port Huron area
In the Clinton River basin, the capacity of the Red Run Brain has been exceeded,
and this has caused flooding problems in the basin. Structural improvements have
beeit authorized, but have not yet been i1mplemented Problems in the Route River
basin result from i1nadequate sewer and drainage ditch capacirty and from low basements

The flood problems of the urban areas in the Maumee River basin are the
result of constricted reaches of the rivers, inadequate channel capacity, encroach-
ment on the natural flood plain, or combinations of these causes. The principal
damage from'floods in the Portage River basin results from the loss of crops during
the growing season. ZEncroachment on the flood plain and constricted channels are
major problems in the Sandusky River basin. Floods on the Vermilion River are
often accompanied by 1ce Jams so that resulting flood stages are higher than they
would be from raiver discharge alone.

WILDLIFE MAWNAGEMENT

One of the greatest problems in Subarea 0409 1s the need to set aside
and protect areas having considerable wildlife value as feedang grounds or appro-
priate habitat, In particular, marshes in the lower Detroit River need to be pro-—
tected and preserved.

There does not appear to be an adequate supply of land and wildlife habitat
in order to satisfy projected needs 1n Subarea 0410, Wildlife habitat land 1s being
reallocated to other uses and some farming actaivities leave little remaining wrldlife
habitat. Due primarily to the lack of funds for wildlife enhancement, channel modi—
fication 1n this area has reduced wildlife habatat. An additional acute problem in
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this subarea 1s the need for preservation or preotection of the remaining wetlands
adjacent to the Lake Erie shoreline.

AESTHETIC AND CULTURAL RESOURCES

With respect to aesthetic and cultural values in ASA 06, the major problems
are industrial and residential use of shoreline which competes with preserving
aesthetic values, the inadequacy of funds for land acquasition, and the need to pre-
serve outstanding values.

EASTERN LAXKE ERIE REGION - ASA 07

WATER QUALITY

Among the major water quality problems in Subarea 0411 are high bacteraal
counts, which prevent body contact recreation im most principal streams; low dis-
solved oxygen levels, which hinder fish production; and the construction and opera-
tion of treatment facalities, made difficult by complex problems associated with
finaneing, manpower, and legislation There 1s a need for regicnal authorities and
master planning in the consolidation and integration of collection systems and treat—
ment facilities. Enforcement of water quality standards and the checking of indus-
trial waste treatment discharges 1s very expensive from a govermment point of view
There 1s a need to reduce agricultural wastes, including nutrients, sediments,
insecticides, and herbicides. There is a need for an expanded area-wide surveillance
system and a need to reduce dissolved solids

At the present time, the headwaters of the Cuyahoga River above Akron,
Ohio, generally exhibit good water quality and serve as a source of public water
supply. However, water quality degradation 1s expected due to the potential urban
development i1n the general Cleveland-Akron area. There 1s, therefore, an immediate
need to assure that this urban development does not result in such degradation. The
river below Akron 1s seriously polluted, with the lower reach of navigation channels
exhibiting gross amounts of oils, solids, and oxygen-consuming materials stemming
from both municipal and industrial discharges.

Stream segments and portions of Lake Erie that are classiflied as water
quality limited in Subarea 0411 are  the Cuyzhoga (Lake Rockwell dam to the mouth,
and tributaries; also, upstream of Lake Rockwell), Lake Erie (western Cuyahoga
County line to the Grand River, including minor traibutaries, also, from the mouth
of the Grand River to the Ohio-Pemnsylvania State line), the Rocky River (whole
basain), the Chagrin River (whole basin); the Grand River (whole basin); and the
Ashtabula Raiver (whole basin)

The increase in municipal wastewater discharges to be treated in Subarea
0412 reflects in part the increasing reliance of industry on municipal treatment
plants. The disposal of untreated wastes directly inte the Niagara River at several
points severely degrades water quality. Combined sanitary and storm sewer systems
are a problem in Subarea 0412, with untreated storm water cverflows contributing to
poor water quality in the Niagara River and Lake Erie. Dralling for oal and natural
gas 1n Lake Erie 1s presently restricted in New York in response to concern over
exploration practices which could degrade water quality. Water quality limited
segments in Subarea 0412 are. the Niagara River main stem, the South Branch of
Cattaraugus Creek, Cattaraugus Creek, and Lake Erze.
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SPORT FISHERY

One of the major limatations affecting fish production and distraibution
in Subarea 0411 1s that all ponded waters in this area are to some degree eutrophic
Accelerating rates of eutrophicatzon are occurring as a result of intensive agri-
cultural use. Sedimentation has been responsible for altering habitat in older
ampoundments. Water level fluctuation, thermal stratification, and low dissolved
oxygen conditions are other problems in impoundments im northeastern Ohio. Poor
water quality 1s also a major deterrent to stream fishing opportunities In head-
water areas, lamiting factors on fishing productivity such as siltation are related
to agricultural and flood control practices. Impoundments on trrbutaries in the
headwaters of the Cuyahoga River are thought to have eliminated the upstream and
lateral nursery areas that supply the sport fishery along the main stem of the raver.
Although the rele that pesticides play in lamiting fash production is not entirely
clear, there 1z concern that this is also a problem.

OUTDOOR RECREATION

To meet estimated recreation-day requirements in ASA 07, the present
availability must be markedly increased by the year 2000. This emphasizes the need
for land use planning and the very immediate need for identification, preservation,
and conservation of recreational opportunities throughout the entire ASA. Two other
problems are specifically relevant for the area. There 1s a considerable need for
additional water for boaters and water skiers, The demand for such facilities will
not be adequately met 1n the near future. On the other hand, large amounts of needs
for swimming can be met on relatively smaller areas of water surface. Lake Erie has
vast expanses of water surface that are potentially available to meet the need for
power boating However, at the present time, activities are restricted to a signi-
ficant degree by limited launching and docking facilities, by rough water, and by
limited public ownership of lake frontage.

RECREATTONAT. BOATING

One of the major problems in Subarea 0411 is that there are few harbors
of refuge on the Great Lakes  Although commercial harbors are used by recreational
craft, no improvements have been made specifically for such craft. This area has
only a few streams suitable for canoeing The lack of stream maintenance and periodic
low flows limat the amount of canoeing and small boat opportunuties on theSe streams
The lower reaches of several streams have been improved for commercial navigation
but are little used by recreational craft due to unattractive industrial surroundings
and the presence of large ships There 15 need for a continuing program of i1mproving
small boat harbors on Lake Erie. This 1s essential to the expansion of recreational
boating on these waters. Future opportunities for recreational boating in this area
must be largely oriented toward the Great Lakes because inland waters now are
utilized to capacity.

The needs for boatilng water to provide adequate addational boat days in
Subarea 0412 are divided between inland water and the Great Lakes, with the latter
significantly greater in each time period. Problems associated with using the
existing water surface are access to inland lakes and streams, degraded water qualzty
on some of the streams, which makes boating and canoeing unattractive, and the need
for marapas and harbors of Eefuge on Lake Erie.
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COMMERCTAL NAVIGATION

Ports in Subarea 0411 are projected to handle considerably more receipts
of 1ron ore an the future than they have in recent years. Competitive iron ore
from the east and possible movement of coal by pipeline could present serious prob-—
lems for commercial navigatieon in this area in the future There are no problems
peculiar to Subarea 0412. The dredging of harbors 1s necessary as a continued
maintenance program. Enlargement will be necessary if larger ships are to be accom—
modated.

LAND TREATMENT AND DRAINAGE

The greatest problem associated with the conservation measures on agri-
cultural land is the increasing pressure to convert these lands to other uses. It
is estimated that practices could be applied to reduce so1l losses and conserve plant
cover on about 700,100 acres of agricultural land in Subarea 0411 and 552,000 acres
in Subarea 0412. These measures could be expected to reduce erosion and flooding and
the consequent sedimentation, and to increase the production of food and fiber

Drainage measures can have both beneficial andr adverse effects depending
on the possible alternative uses of the land. Urban development may alter or cut
off natural surface or subsurface drainage patterns. A large portion of Subarea
0411 has severe drainage limatations, with the exception of the area around Akron,
the upstream Cuyahoga area, and a portaon of the Grand River valley. This means
that i1t would be very dafficult to provide adequate drainage in most of this sub-
area, but does not necessarily mean that this land cannot be used for cropland.
About 341,000 acres have a drainage problem in Subarea 0412.

Maintenance of forest cover 1s needed for watershed protection and for
continuing multiple resource uses. The major problem associated with forest land
treatment is that of maintaining the forest land in the face of pressures for change
Reduction of sediment in streams and increased opportunity for recreation and
aesthetic and cultural uses would be the major benefit from a program of forest
land treatment in ASA 07. In addation, forest land treatment would help maintain
high quality water in those upstream reservoirs that are proposed for water supply.

SHORELAND EROSION AND MANAGEMENT

In Subarea 0411 there are an estamated 14 3 males subject to critical
erosion along the shoreline of Lake Erie and an additional 9.9 miles subject to
noncritical erosion, based on 1970 evaluations. Severe damage from shoreline ero-—
szon occurred duraing the high lake levels of the early 1970s. In several highly
developed areas, erosion has become critical, and many homes will be lost unless
protected immedrately. There are 6 miles of Lake Erie shoreline an Subarea 0412
subject to critical erosion in Pennsylvania and 36 miles in that state subject to
noneritical erosion, There are also 10.6 miles in New York subject to noneritical
erosion

STREAMBANK EROSION
There are 719 streambank miles in ASA 07 subject to moderate or severe

streambank erosion. 1In the streams for which the drainage area is less than 400

square miles, there are about 567 bank miles subject to moderate damage and 73
bank miles subject to severe damage The total average annual damages for these
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reaches 1s $38,200 For streams with drainage of more than 400 square miles, there
are 35 bank miles subject to severe damages. The damages for these reaches are
estimated to total 3$361,500 apnually The total annual damages are estimated at
$399,700

FLOOD DAMAGES

In ASA 07, the greatest flood damages occur in urban areas. Encroachment
on the flood plain and the lack of flood plain regulations and zoning are major
problems resulting in the high damage levels  As areas now rural become urbanized,
the losses from flooding will increase sharply unless measures are taken to prevent
development in the flood plain

WILDLIFE MANAGEMENT

Major wildlife management problems in ASA 07 are those of land use and
maintaining adequate acreages of wildlife habitat  The small size of most public
hunting areas in this area severely limits their ability to provide quality hunting
opportunities and major game specles Crowding and the resultant lowering of the
quality of the outdoor experience will probably be the foremost of the foreseeable
problems on public wildlife lands. The restrictions of hunting access on private
land and water pollution are other problems in this ASA It 1s important that
channel modification projects include wildlife enhancement features

ATSTHETIC AND CULTURAL RESQURCES

The praimary problems in preserving outstanding, unusual, and significant
values 1n ASA 07 1s one of competing land uses and lack of money available for ac-—
quisition Around each of the metropolitan areas, buffer zones are desirable to make
urban life more pleasant and to give relief from the continuous build-up of homes
and businesses.
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WESTERN LAKE ERIE REGION - ASA 06

NON-VOLUMETRIC REQUEREMENTS

REGION  Great Lakes (04) ASA No. Q6 |AREA (in acres x 1000) 10,430 8
STATES: MY, IN, OH GOUNTIES michigan (9), Indiana (3), Ohio (20)
Regource Use Base Year (1970)| Needsi--Base Year {1979} to
Categories Tnits Supply 1980 2000
W0 outdoor Recre.ation3 100D rec. days 14,103 23,414¢25,390)% 37,960(45,740)
Sport Fishing> 1000 angl. days | 13,900 2,167(2,992) | 4,199(6,903)
Recreational Boat:ing3 1000 boat days , 4,749 843(1,137) | 1,476(2,406}
1000 acres W S. 383 583 583
Wildldife Ma.nagements 1000 acres — 752 1,492
1000 user days 9,492 3,663(4,355)| 4,675(6,792)
Resource Use thits Opportunities for Treatment or Damage Reduction
Categories for the Year
1970 1980 2000
Agr. Land—Treatment 1000 acres 5,126 5,126 5,126
Forestland—Treatment 1000 acres 769 769 769
Shoreland E:osion6 niles 28 28 28
Streambank Erosion miles 1,775 1,775 1,775
$1000 AAD 179 179 179
Resource Use Units Projected Flocd Damages and Cropland Drainage
Categories for the Year
1973 1985 2000
Flood Plains P
—Urban $1000 AaD 32,310 40,927 50,157
-—Rural $1000 aan® 7,904 6,758 10,290
Cropland Drainage 1000 acres — 108 104

1 From Great Lakes Basin Framework Study, Appendix 1, Normal Growth, and the Assessment
Medifled Central Case
2 Additional resource requirements beyond 1970 requirements

3 Por the Assessment, projections were derived by adjusting Framework Study projections to
reflect a Series E growth level  Framework Study projections, using Series C population
growth, are in parentheses

4 Opportunities

5 A1l figures are from the Framework Study

6 The Corps of Engineers is currently conducting a shoreline damage survey for the recent
period of high Great Lakes water levels (1972-1974)

7 Unless otherwilse noted, all projections were developed for the 1975 National Water

s Agsessment

AvuageaAnnual Damages
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EASTERN LAKE ERIE REGION - ASA Q7

NON-VOLUMETRTC REQUIREMENTS™
REGION: Great Lakes (04) ASA No |AREA. (in acres x 1000) 5,445 2
STAIES. OH, PA, NY COUNTIES: Ohiio(8), Penmsylvania({l), New York(4)
Rescurce Use Base Year (1970)] Needs“—Base Year (1970) to-
Categories aits Supply 1980 2000
W.0. Outdoor Recteatian3 1000 rec. days 16,641 12,010(13,518) 21,631(27,350)
3
Sport Fishing 1000 angl. days 13,950 1,091(1,883) | 4,487(7,242)
Recreational Boating3 1000 boat days 1,356 297(384) 340(594)
1000 acres W.S. 656 656 656
Wildlife thagement3 1000 acres 136 585
1000 user days 4,414 1,804¢2,131)] 2,355(3,366)
Resource Use Units Opportunities for Treatment or Damage Reduction
Categories for the Year
1570 1980 2000
Agr TLand—Treatment 1000 acres 1,252 1,252 1,252
Forestland-~Treatment 1000 acres 1,457 1,460 1,460
Shoreland Ercsim6 miles 77 77 77
Streambank Erosion oiles 719 719 719
$1000 AAD 400 400 400
Resource Use Units Projected Flood Damages and Cropland Drainage
Categories for the Year
1975 1985 2000
Flood Plains 3
~rban $1000 AAD 2,430 2,878 3,323
—-Rural $1000 asp® 1,183 1,369 2,946
Croplaand Drainage 1000 acres — ] o

1 TFrom Great Lakes Basin Framework Study, Appendix 1, Wormal Growth, and the Assessment

Modified Central Case

2  Additienal resource requirements beyond 1970 requirements

For the Assessment, projections were derived by adjusting Framework Study projections to
Framework Study projections, using Serles C population

The Corps of Engineers 1s currently conducting a shoreline damage survey for the recent

Unless otherwise moted, all projecrions were developed for the 1975 Natlomal Water

3
reflect a Series E growth level
growth, are in parentheses
4  Opportunities
5. all figures are from the Framework Study
6
period of high Grear Lakes water levels (1972-1974)
7
Agsessment t
B  Average Annual Damages
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LAKE ONTARIO REGION — ASA 08

WATER QUALITY

Probably the most serious and perplexing problem in Lake Ontarro 1s the yearly crop
of cladophora, a form of filamentous green algae. The largest single source by far of
nutrient input to Lake Ontario 1s the Niagara River, reflectang the fact that this Lake
1s downstream from four other lakes and suffers the consequences of what happens above 1t
in the basin. Other problems peculiar to Lake Ontaric include the invasion of the ale-
wife, a trash fish which dies in enormous numbers within a short period during each summer
and drifts onto the shores, adding their stench to the windrows of rotting cladophora on
the beaches. Tn addition to the build-up in putrient compounds, Lake Ontario waters have
deterrorated in chemical quality measured by such parameters as the sulfate and chloride
ions and total dissolved solads.

In 1974 the areas in Lake Ontario not meeting the IJC Water Qualaty Objectives were
the Niagara River, Twelve Mile Creek, the Buffalo River, Tonzwanda Creek, Niagara Beach,
Olcott Harbor, Rochester Harbor area, Oswego Harbor area, the Black River, and the St.
Lawrence River. Except for comnecting channels, problem areas identified with rivers
refer to areas in the boundary waters at the mouth of the river.

There are serilous water quality problems in Subarea 0413 which may not readily be
resolved by conventional treatment methods. An accelerating rate of eutrophication has
occurred in some of the smaller interior lakes as a result of cottages ringing the lakes.
Because of the rapidly rising chloride levels in area waters, the possibility for imme-
diate reduction of salt applied during the winter to control road ice should be examined.
Pesticides are extensively used in the fruit belt of the lake plain area and closer con-
trol 1s clearly indicated. An additional significant planning problem ain this river basin
group is that the Rochester embayment, which includes the Monroe County shoreline of Lake
Ontario and Irondequoit Bay, has water pollution problems caused by the discharge of
municipal wastes and industrial wastes High bacterial counts from the metropolitan
sewage have caused the main public beaches in the embayment to be closed Water quality
limited segments in Subarea 0413 are Lake Ontario (western section), Mid-Genesee (Mt.
Morris to Barge Canal), and Honeoye Creek.

The overall water qualaty in Subarea 0414 has for some time been considered a very
severe problem. Perhaps the worst areas are in the rural parts of the Wayne-Cayuga Com—
plex and throughout the Oswego River Basin. A good many of the Finger Lakes themselves
have, for the most part, water of satisfactory guality, although in many cases, either at
the inlet or the outlet or at some point along the perimeter of the lake, the water i1s of
a quality which restricts its use. Lake Onondaga and Oneida Lakes have particulary criti-
cal water quality problems due to both point and non-point sources of pollution. Water
quality limited segments in Subarea 0414 are the Oswego River, Fish Creek (Barge Canal),
Crusoe Creek, Upper Seneca Lake, and the Seneca River.

A problem 1n Subarea 0415 1s that hydroelectric power plant operations sometime
restrict flow dowmstream from the plants at times when the flow 15 needed to maintain the
dilution necessary to meet water quality standards. This 1s a problem in the upper Black
River, the Oswegatchie River, and the Raquette River. In the St. Lawrence River there are
some problems associated with toxic wastes from hard products industries, including
mercury. In inland lakes throughout the Subarea, there 1s some pollutlon due to septic
tank drainage of cottages which increases nutrient loads. Water quality limited segments
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are the Black, St Lawrence, St. Regis, Salmon, Chateaugay, Raquette, Grosse, and
Oswegatchie Rivers

HYDROELECTRIC POWER

There are numerous hydroelectric plants in the tributary streams of the St. Lawrence
Raiver in Subarea 0415. Over 80% of the present hydroelectric capacity of the Great Lakes
Basin 1s found in the Lake Ontario basin, praimarily in Subarea 0412 (Niagara River) and
Subarea 0415. It has been estimated that over 5,700 MW of potential pumped storage
capacaty could be developed at sites in the Lake Ontario basin. An additional 627 MW of
conventional hydropower is alsc undeveloped in the basin  There is opportunity for the
development of hydroelectric power in Subarea 0414, Southeastern Lake Ontario

COMMERCTAL AND SPORT FISHERY

Commercial fashing 1s of much less consequence than the sport fishery and is valued
at less than $100,000 per year to the fishermen. There 1s a tremendous potential for
salmonid production in Lake Omtario It s the praimary objective of present management
programmed for the lake. It is doubtful that commercial fishing will regain its promi-
nent position in Lake Ontario unless other sources of food fishes collapse throughout
the world Management of the open lake must be coordinated between Ontario and New York
in order to be successful. The sport fishery i1s a major factor in economy of many
communities, although there are no religble figures available on the actual value of the
sport fishery in the lake,

The other uses of Lake Ontario also have an effect on fish resources 0f particular
concern 1s the effect of thermal discharges, recreational boating and water skiang, con—
struction dredging, spoil and filling operations, proposed year-round navigation, fluc-
tuations of water levels for hydroelectric power operations, and use of tributary
streams and upper lakes drainage for industrial and domestic waste disposal which is
discharged into estuary and wetland areag, In addition to regulation of these activities,
adequate salwonid stocking must be insured. Intensive management of fishing streams wall
require extensive funding for acquisition, development, and maintenance for public
fishaing raghtsg Similar funding will be required for lake-oriented management to provide
public access, fishing piers, artificial reefs, safety harbors, adequate work vessels for
additional census resea¥ch, and fish stock monitoring. Of equal or greater importance
than State control in Lake Ontario is the need for international and interstate authority
to control degrading practices throughout the Great Lakes Basin. Comprehensive planning
with all water users on a local, State, and international basis will be required.

OUTDOOR RECREATTION

Problems of providing outdoor recreation in the Lake Ontario basin are generally the
same as 1n the other areas except that in most cases there 1g an inflow of people for
recreation rather than an outflow towards other areas. The principal problem in the
western part of the basin 1s an i1nadequacy of beach area. Most of the existing beach
area 1s privately owned and both the privately and publicly owned areas are heavily
polluted so that very little zs available for use.
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A critical obstacle in meeting recreational needs of Subarea 0413 is the lack of
Lake Ontaric beach acreage available to the public. Some of the prime land areas for
1ndustrial development in this area are along the shorelines and the stream valleys
along the lower Genesee River Transportation routes also conflict with aesthetic and
recreational land uses. The major problem in Subarea 0414 1s the extensave private
ownership of shorelines along the Finger Lakes, which makes public development of recrea-
tronal facilities, particularly swimming facilities, dafficult and expensive

In Subarea 0415, the present amount of water surface acreage appears to be adequate
to meet the requirements of water-dependent activities until the year 2000. One of the
major recreation problems an this area 1s the overuse of shoreland areas for recreation.
This subarea receives heavy use from the Albany, Schnectady, and Utica areas, especially
for weekend and vacataion use

RECREATIONAT. BOATING

An updated program concerning small boat harbors on Lake Ontario i1s essential to the
expangion of recreational boating on these waters. In addition to more harbors on the
lake, another urgent need 1s a better system to inform recreational boaters of weather
conditions and forecasts On Lake Ontario, a desirable spacing for harhors of refuge
should be 15-20 miles

Subarea 0413 experilences only a modest 1nflux of nonresident boaters because of its
limted quantity of water suitable for recreatiomal boating. The lack of stream amprove-
ments, lack of maintenance, and periodic low flows limit the amount of canoceing and small
boat opportunities on the inland streams in the area.

If recreational boating 1s to develop as projected, additional surface water and
access sites must be provided

Subarea 0414 experiences a large i1nflux of nonresident boaters because of 1ts large
quantities of water, particularly the Finger Lakes, suitable for recreational boating.
Planning for the satisfaction of the boating-day needs involves berthing facilities and
launching sites. One of the major problems related to recreational boating s that the
facilities at inland lakes are inadequate, even though the surface area 1s avallable
Access sites and marinas are needed. The lack of stream improvement and the inability
to maintain low flows limit the use of small tributaries in the river basin group by
canoes and small boats.

The recreational boating needs i1n Subarea 0415, the Northeastern Lake Omntario-St.
Lawrence area, are small in relation to existing supply. The area provides quite goad
boating opportunities at the present time. In addition to planning for the satisfaction
of the boating-day needs, i1t 1s also necessary to plan berthing facilities and launchaing
sites. Many potential canoe and small boat streams in this area need improvement and
maintenance., Low flows also contribute to the problems with providing opportunities for
canoe and small boat experiences There is insufficient mooring along Lake Ontarie.

The most sigmificant prioraty for the ports of the Lake Ontario regiom 1s strong
local port promotion to increase the general cargo traffic waith Canada and overseas.
Cargo handled at the ports im Subarea 0414 1s not expected to exceed more than one
million tons annually between now and 2000 Very little cargo s handled in the ports
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of 8Bubarea 0415. From the present time through 2000, Ogdensburg on the St. Lawrence
River 1s expected to be the only significant harbor in Subarea 0415. Traffic wall
remain less than a million tons.

LAND TREATMENT AND DRATINAGE

Conservation practices could be effectively applied to 2.6 million acres 1n the
Lake Ontario basin to reduce soil erosion and retain slant cover. Increasing pressure
to convert agricultural lands to other uses 1s also a major problem. In many cases,
these other land uses reduce the amount of cover on the land and increase the amount
of sediment Control of erosion 1s needed, particularly in urban areas, if water quality
1s to be improved by reducing the amount of sediment  About 147 of the total agricul-
tural land in the Lake Ontario basin, or 1,656,000 acres, has a wetness problem. The
large lakeplain areas in 0413 and 0414 have historically had poor drainage.

More than 5 6 million acres, or 50% of the Lake Ontario region, 1s covered by
forests. Maintenance of forest cover is needed for watershed protection, continuing
production of tamber products, recreation, fish and wildlife habitat, aesthetics, and
combinations of these values  About 3.8 million acres could benefit from forest conser-
vation treatment,

The greatest existimg forest land problem 1s how to secure good management for
private forest lands. The bulk of the privately-owned forest i1s owned by farmers or
other individuals, with only about one-fifth of 1t being owned by the forest industry.
On only 490,000 acres of the 2.2 million forested acres is treatment adequate. The
single most important type of need in this area is for forest stand improvement, with
reforestation and grazing control of moderate i1mportance.

SHORELAND EROSTON AND MAWAGEMENT

The Lake Ontario shoreline has considerable mileage subject to noncritical erosion
that are not protected and a somewhat lesser amount of shoreline subject to critical erosion
and not protected In Subarea 0413, most of the shoreline subject to flooding 1s 1n Mon-
roe County west of Rochester, while critical and moncritical shoreline erosion occurs mostly
1n Orleans and Niagara Counties. There are 88 6 miles of shoreline 1in Subarea 0414
subject to erosion. The lake bluff area just east of Sodus Bay has houses dangerously
close to the top of the receding bluff. Of the total, 84.1 miles are subject to non-
eritical erosion, and 4.5 miles are subject to critical erosion., Only about 7% of the
entire shoreline in the subarea is protected. There are no critical erosion problems in
Subarea 0415 due to the natural resistance of the rocky shore and the lake level regula-
tion plan which reduces peak lake levels.

STREAMBANK. EROSION

Streambank erosion results in increased gsedimentation in streams  This prevents
other uses of the water as a result of the degraded water quality. Streambank erosion
results 1n some siltation of reservoirs in the Lake Ontario basin and increases the
amount of harbor dredging for commercial navigation. Increased sediment resulting from
urbanizing areas could become the major source of sediment in the streams as well as a
serious pollution threat.
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FLOOD DAMAGES

In Subarea 0413, the greatest flood damages occur in rural areas. Floods in the
summer of 1972 in the Genesee River basin have reemphasized the flooding problem,
especilally the land loss resulting from floods in the upstream areas.

Although the Oswego River basim, Subarea 0414, has a total of 5,121 square miles,
its principal flood problems occur at points where the tributary drainage area i1s 200
square miles or less. As of the present time, areas with average annual damages greater
than 3$20,000 occur along the Seneca River from its confluence with Skaneateles Creek to
its confluence with the Oneida River, along almost the entire shoreline of Oneida Lake,
and along the entire length of the Oneida River. Most of the entire Barge Canal reach
in the 0414 area, as well as most of the Finger Lakes shorelines and the streams connect-
ang the Finger Lakes with the Barge Canal, are are expected to be subject to major
flooding damages in the period between the present time and 2000

Flooding in the Black River basin affects primarily the f£lat lands between Lyons
Falls and Carthage This 1s the only place in the subarea where major flood damages
(estaimated $133,000 annual average) occur. This land 1s used almost entirely for agri-
cultural purposes with dairying the praincipal actavity Major damages are expected to
oceur tn the lower reaches of the Oswegatchie, Grass, Raquette, and Black River basins by
2000 unless flood plaan management programs or other alternatives are effective in
preventing these damages.

WILDLIFE MANAGEMENT

Urban encroachment on wildlife habatat 1s the most important wildlife problem 1n the
lowlands Conversion of agricultural land to residential or industrial uses not only
permanently destroys habitat, but also effectively restricts wildlife management and the
use of surrounding lands. A broad urban belt disects Subarea 0414 from east to west, and
expansion of the zone 1s eliminating wildlife habitat. However, idle farmland 1s mere
common 1n the vicinity of urban areas, and due to i1ts high quality as wildlife habitat,
the increases in this acreage partially compensate for habitat losses. In Subarea 0415,
there 1s a need to introduce ney wildlife species  Scme zones have stable land use
patterns but lack wildlife species adapted to such use.

AESTHETIC AND CULTURAL RESOURCES

Major problems in preserving aesthetic and cultural values 1n Subarea 0413 are compe-
tition between industrial or residential use or shoreline and preservation of aesthetic
values, inadequate funding for land acgquisition, and the need te preserve ocutstanding
values.

Along the shoreline of Lake Ontario in Subarea 0414, there 1s a critical need for
planning and detailed study of the existing and potential future environmental systems.
A system of buffer and lankage pattern corridors stretches along the shoreline from
Niagara Falls to Syracuse and Utica and then northward to Watertown. These corradors
warrant plamning attention and detailed study to insure the future availability and proper
use of the resource features. Emphasis must also be given to the resource clusters and
scattered single resource features, since these serve as the attractions for recreation-
1sts visiting the area. A lack of consideration for their future and for their proper
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use could result in their degradation and loss. One of the more difficult plamning
problems in the area is what land uses to set aside for future recreational and
aesthetic and cultural use. The land adjacent to the Barge Canal, the Finger Lakes, and
the streams conpecting them form a highly waluable aesthetiec and cultural network of
linkage corradors. Some conflicts exaist between the use for recreation and the main-
tenance of aesthetic and cultural values and uses for other purposes,

There 1s a need to preserve the existing aesthetic and cultural values in Subarea
0415. Much of the land in this area is 1n private ownership, and regulations are needed
in order to insure that if such ownership continues, private development will not take
place which will detract from the overall attractiveness of the area. There are
numerous clusters of single and multiple aesthetic and culiural values. If these are to
be preserved, there will probably need to be a considerable increase in the funds spent
for land acquisition in this area for aesthetic and cultural values.
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LAKE ONTARIO REGION — ASA (8

HOM-VOLUMETRIC REQUIREI{ENTS]'
BEGION. Great Lzkes (04) ASA Nao. 08 iAREA (in acres x 1000} 11,120 ¢
STATES- 1y COUNTIES. New York (20)
Resource Use Base Year (1970} Needs“—Base Year (1970) to-
Categories Tnits Supply 1980 2009
3
W.0. Cutdoor Recreation 1000 tec. days 12,700 8,960(10,100% 16,793(21,200)
Sport ?iShin83 1000 angl days 11,800 4,492(5,350) 6,905(9,700)
Recreational Boar.ing3 1000 boar days 4,030 403636} 529(1,210)
1000 acres W.5 750 750 150
Wildlife Hanagements 1000 acres 78 544
1000 user days 2,110 361(491) 581(983)
Rescurce Use Units Opportunities for Treatment or Pamage Reduction
Categories for the Year
1970 1980 2000
Agr. Land—Treatmeat 1000 acres 2,600 2,600 2,600
Forestland-—Treatment 1000 acres 3,840 3,840 3,840
6
Shoreland Erosion miles 186 186 186
Streambank Erasion miles 1,510 1,510 1,519
51000 AAD 326 \326 326
flesource Hse tnits Projected Flood Damages and Cropland Drainage
Categories for the Year
1975 1985 2000
Flood Plains 8
—Urban $1000 AAD 2,000 2,443 2,604
8
--Rural $1000 AAD 1,965 2,182 4,756
Cropland Drainage 1000 acres -— 0 382

From Great Lakes Basin Framework Study, Appendis 1, Normal Growth, and the Assessment
Modified Central Case

Additional resource requirementa beyond 1970 requirements

For the Assessment, projections were derived by adjusting Framework Study projections to
reflect a Series E growth level Framework Study projections, using Series C population
growth, are in parentheses

Opportunities

A1l figures are from the Framework Study

The Corps of Engineers is currently conducting a shoreline damage survey for the recent
period of high Great Lakes water levels (1972-1974)

Unless otherwise noted, all projections were developed for the 1975 National Water
Assessment

Average Annual Damages
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