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SYNOPSIS 

The Great Lakes, rivers and streams, and 
many inland lakes that make up the Great 
Lakes Basin provide a wealth of recreational 
boating water. Unfortunately, the supply and 
demand often are not located in the same area. 
Many boaters are forced to travel hundreds of 
miles to find suitable boating water. The 
surplus of boating waters in some areas and 
the great lack of boating waters in others are 
illustrated in this appendix. 

The number of registered boats in the Basin 
is expected to nearly double from 900,000 in 
1968 to 1,754,000 by the year 2020. Satisfying 
the needs of these additional boaters will re­
quire doubling the facilities now available. 
Latent boating demand, boat movements, and 
boat use in terms of user days and location 
require future study due to the current lack 
of data. 

In fact, such data are absolutely necessary if 
future facilities are to be responsive to the 
desires of recreational boaters. Congressional 
authorization is sought for a Basinwide study 
to determine boater desires and boat-use pat­
terns. Such information is necessary as a basis 
for construction of new facilities or modifica-

V 

\ 

tion of existing facilities. New facilities or 
modifications could be recommended in 
interim reports. A final report could be com­
pleted within 10 years after the first year of 
funding. 

Only a major program can provide the 
facilities desired. Capital expenditures of 
more than $272 million in the 1970 to 1980 
period and nearly $408 million in the 2001 to 
2020 period are necessary. If a program of this 
magnitude is not implemented, boating will 
move out of the Basin or the pattern of recrea­
tional activities will change to non-water­
related activities. 

The Basin provides a good quality of life 
through its beautiful scenery, fishing, swim­
ming, power boating, and sailing, and through 
agriculture, mining, manufacturing, power 
supply, and transportation. These are all de­
pendent upon the water resources of the Ba­
sin. Some uses are complementary, others are 
competitive. Prime consideration must be 
given to effects on the environment of any 
action and to restoring, preserving, and im­
proving the Great Lakes for the benefit of all 
users. 



FOREWORD 

The appendix was prepared by the Recrea­
tional Boating Task Group. Technical reports, 
statistics, and views of private interests and 
State and Federal agencies have been.used as 
sources of information for this appendix. Prin­
cipal contributors were the Michigan Wa­
terways Commission, the Bureau of Outdoor 

vi 

Recreation, and the Corps of Engineers. The 
preparation of the final draft was coordinated 
by Alfred P. Behm of the Corps of Engineers. 
Francis J. Baker of the Bureau of Outdoor 
Recreation was principal contributor. Other 
Federal, State, and private boating interests 
have participated in preparing this appendix. 
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INTRODUCTION 

The Recreational Boating Task Group was 
responsible for preparing an assessment of 
recreational boating activities in the Great 
Lakes Region. This study was made with full 
cooperation of the States of Illinois, Indiana, 
Michigan, Minnesota, New York, Ohio, Penn-

xix 

sylvania, and Wisconsin; the U.S. Army Corps 
of Engineers; Department of Transportation, 
U.S. Coast Guard; and the Department of the 
Interior, Bureau of Outdoor Recreation. The 
private sector of boating was represented by 
the Boating Industries Association. 



Section 1 

A STUDY OF RECREATIONAL BOATING 

1.1 Study Purpose 

This appendix develops information regard­
ing existing and future boating activities in 
the Great Lakes Region. It lays part of the 
foundation for development of water and re­
lated land resources of the Region to meet pro­
jected needs in a timely and efficient manner. 
On the basis of data developed in this volume, 
the task group prepared a broad framework 
for additional data collection, selected re­
search, special studies, and quantitative and 
time-phased structural and nonstructural re­
quirements for management of water and re­
lated land resources in the interest of recrea­
tional boating. 

1.2 Relationship to Other Appendixes 

The Great Lakes Basin Framework Study 
consists of a Report, 25 supporting appen­
dixes, and an Environmental Impact State­
ment. Navigation is covered by Appendix C9, 
Commercial Navigation, and Appendix R9, 
Recreational Boating. 

Recreational boating is a major component 
of the total navigational scene and requires 
the construction of marine facilities, installa­
tion of navigational aids, and adherence to 
marine law, especially on the Great Lakes. 
Recreational boating is also closely related to 
Appendix 8, Fish, and Appendix 21, Outdoor 
Recreation. Boating is one of the principal rec­
reational activities in the Great Lakes Region. 
Boats are necessary for water skiing and are 
often used by fishermen. 

This recreational boating survey covers the 
Great Lakes Basin and economically related 
areas (Figures R9-I and R9-2). The study area 
includes portions of Illinois, Indiana, Michi­
gan, Minnesota, New York, Ohio, Pennsyl­
vania, and Wisconsin. Planning subareas 
(PSAs) are delineated by county boundaries 
that approximate groups of drainage basins 
drained by tributaries of the Great Lakes. The 
PSAs had a population of 29 million in 1970. 
The river basin groups (RBGs) cover a tribu-

1 

tary drainage area of 176,000 square miles, of 
which 111,000 are land area, 4,000 are inland 
water surface, and 61,000 are Great Lakes 
water surface. 

1.3 Historical Trends in Recreational Boating 

Prior to 1900 little thought was given to rec­
reational boating potential of our rivers and 
lakes. Waterways were routes of commerce. 
With the development of the internal combus­
tion engine at the turn of the 20th century, 
engine and boat manufacturers joined to­
gether in the design and construction of boats 
and marine engines. Since that time recrea­
tional boats in use in the United States have 
increased from an estimated 15,000 in 1904 to 
almost 9 million registered boats in 1970. 

Growth in recreational boating can be at­
tributed to a number of factors. These include 
the development of the modern outboard 
motor with its higher horsepower and its 
capabilities for high speed water travel, which 
makes water skiing possible; the use of 
fiberglass for the construction of boats, reduc­
ing the cost of maintenance; and the develop­
ment of the self-launching boat trailers, which 
make boating enthusiasts mobile (Figure 
R9-3). These advances, coupled with the gen­
eral trends of a higher standard of living, more 
leisure time, and more personal income, have 
brought people in ever-growing numbers to 
the Basin's waterways. To meet their needs, 
private enterprise, local and State govern­
ment, and the Federal government have de­
veloped various programs and projects for us­
ing, conserving, and developing water re­
sources through classification and zoning of 
rivers, and construction, operation, and 
maintenance of reservoirs, harbors, launch­
ing facilities, and marinas. 

Data released by the Boating Industry As­
sociation indicate that in 1970 Americans 
spent $3.4 billion on boats and boat-related 
expenses such as motors, insurance, and re­
pairs. The occupations of outboard motor pur­
chasers and the estimated number of recrea-
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tional boats in use during selected years are 
shown in Tables R9-1 and R9-2. 

The National Association of Engine and 
Boat Manufacturers (N AEBM) has conducted 
a number of national surveys of boat club 
members. These reports, substantiated by 
other reports, give insight into the use factors 
that affect the current level of recreational 
boating. 

TABLE R9-1 Occupations of Outboard Motor 
Purchasers (in percent) 

Employed Employed 
Occupations Buyers* Population 

Professicinal 17 .6 14.4 
Managers, Proprietors 14.3 10,5 
Clerical, Sales 17 .2 23.7 
Skilled Workers • 24,5 12.8 
Semiskilled 13.9 17.6 
Farmers, Farm Labor 2.6 4.0 
Service Workers 7.9 12.4 
Factory Labor ___b_Q_ 4.6 

100,0 100.0 

*In addition, the equivalent of 13.3% of 
total sales was made to retired persons, 
students , etc. 

FIGURE R9-3 Outboard .Motor Boating 

Since the data were first collected in 1953, 
fishing has been the most popular reason 
given by purchasers of outboard equipment 
(Figure R9-4). Although cruising and water 
skiing moved up in importance in the early 
1960s, fishing increased its lead over the sec­
ond and third most frequently mentioned 
uses. Seventy-eight percent of the purchasers 
of outboard motors in 1965 mentioned fishing 
as an intended use of the equipment; 35 per­
cent said cruising; and 27 percent cited water 
skiing. These percentages exceed 100 percent 
(140%) because outboard motor equipment 
serves multiple purposes. 

1.4 Factors Affecting Boating Participation 

Boating opportunity is the principal factor 
affecting boating participation. If the oppor­
tunity is available, people will participate. The 

TABLE R9-2 Number of Recreational Boats 
in Use (by year) 

Year Boats Year Boats Year Boats 

1913 400,000 1952 4,333,000 1967 8,275,000 
1930 1,soo.000 1962 7,468,000 1968 8,440,000 
1947 2,440,000 1965 7,865,000 1969 8,646,000 
1950 3,510,000 1966 8,074,000 1970 8,814,000 

Courtesy of Evinrude Motors 

/ 



FIGURE R9--4 Walleye Fishing 

degree of participation is related to such 
socioeconomic factors as per capita personal 
income, the amount ofleisure time, and mobil­
ity of the boater. The closer the boating oppor­
tunity is to a population center, the more in­
tensive the boating participation is likely to 
be. 

Good boating conditions depend on forces of 
nature and actions of man. Fluctuating water 
levels on the Great Lakes may hamper boater 
access and boat operation. Storms on the 
Great Lakes develop quickly and can be se­
vere. The threat of storms is a constant con­
cern of Great Lakes boaters (Figure R.9-5). 
Boaters want water that is aesthetically de­
sirable and free from any materials that could 
damage their equipment. Extreme acidity or 
alkalinity, floating debris, excessive aquatic 
plant growth, and a wide range of chemicals 
can contribute to an undesirable aesthetic 
situation or cause damage to the boater's 
equipment. 

The Federal Boating Act of 1958 requires 
that boats be numbered by the State in which 
they are principally used. The numberofboats 
registered in each State is a function of the 
State's numbering requirements. Although 
only motorboats over 10 horsepower are re­
quired to be numbered by the Federal Boating 
Act of 1958, most States have broadened the 
scope of their numbering system. The resul­
tant data are not uniform in many cases, and 
this fact should be kept in mind when analyz­
ing the numbering data. 

Table R9-3 shows the total number of boats 
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Courtesy of Wisconsin Department of Natural Resources 

registered in eac.h of the Great Lakes States 
for the year 1968. The Great Lakes States, 
with approximately 36.8 percent of the na­
tion's population, have approximately 40 per­
cent of the registered boats. The Great Lakes 
Region, with approximately 14.8 percent of 
the nation's population, has 17.3 percent of the 
registered boats. 

Michigan, Minnesota, and Wisconsin, with a 
population of 16 million, have one million reg­
istered boats. These three States, with only 22 
percent of the population of the eight Great 
Lakes States, have 50 percent of the regis­
tered boats. Their dominance of the boat mar­
ket is due primarily to the fact that these 
States have within their boundaries the 
greater share of available boating water area. 
This factor has the greatest effect on the dis­
tribution pattern and the extent of boating 
participation. 

The Great Lakes Basin was created by glaci­
ation less than 15,000 years ago. Some of the 
physical characteristics of the Great Lakes 
system, which have not significantly changed 
since their glaciation, are shown in Table R9--4. 
Outlets of Lakes Superior and Erie are con­
trolled by bedrock uncovered by erosion of gla­
cial overburden at Sault Ste .. Marie and Niag­
ara Falls. The Lake Huron-Lake Michigan 
control is glacial overburden in the St. Clair 
River. 

The large surface area and depth of the 
Great Lakes causes moderate temperatures 
in the Basin. Average annual temperatures 
range from. 39°F on Lake Superior to 49°F on 
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FIGURE R9-5 Burnt Bluffs-Lake Michigan 

Lake Erie. Average annual precipitation 
ranges from 30 inches on Lake Superior to 33 
inches on Lake Erie. 

Great Lakes tributaries are generally short 
with small drainage areas. The largest is. the 
Maumee River basin in Ohio, with 6,600 
square miles. There are more than two million 
acres of inland lakes and many streams in the 
Region. • 

1.4.1 .Lake Superior Basin 

The cool northern climate, a great number 
of inland lakes, and several thousand miles of 
clear, cool streams attract recreational boat­

, ers to the Lake Superior basin. Except in the 
Duluth-Superior metropolitan area, the basin 
is sparsely populated. Substantial distances. 

Cou-rtesy of Michigan Department of Natural Resources 

between boating opportunities and large 
population centers and the short summer 
tourist season tend to limit boating activity. 

Lake Superior (Figure R9-6) is so large that 
there are significant differences in climate be­
tween the north and south shores. The heat 
storage capacity of the Lake has a warming 
effect (15--20'F) on the moving air masses. The 
average maximum July temperature is 80'F, 
while the average minimum July temperature 
is 58'F. On the average there are 30 days dur­
ing the five-month boating season when the 
wind velocity exceeds 30 mph. During the 1968 
season .small-craft warnings were issued for 
all or a portion of 24 days each month and fog 
occurred 10 days in the Michigan portion and 
28 days in the. Minnesota and Wisconsin por­
tions. Seiche.s and lunar tides are insignificant 
on Lake Superior. 
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TABLE R9-3 Registered Boat Numbering Data, Great Lakes States and Great Lakes Region, 1968 

Total Boats Numbered 
Total Great Lakes Scope of Current Boating 

Numbering State State Region 

Illinois 188,046 66,041 All motorboats and sail-
boats over 12 1 in length 

Indiana 

Michigan 

Minnesota 

115,268 

437,361 

259,983 

10,948 

437,361 

34,000 

All motorboats 

All motorboats 

All watercraft 
(with exceptions)a 

New York 415,720 

Ohio 188,075 

Pennsylvania 94,800 

Wisconsin 302,957 

172,000 

82,897 

3,150 

105,630 

All motorboats 

All watercraft 

All motorboats 

All motorboats ,S:nd sail­
boats over 12' 'in length 

Total 2,002,210 912,000 

aMinnesota excludes (a) duckboats during duck hunting season, 
(b) sailboats, (c) canoes, (d) rice boats during harvest' season, 
and (e) sea planes. . 

Note: The 1969 registration included 969,434 boats in the' Great 
Lakes Region. 

Lake Superior's shoreline consists of mostly 
rugged, rocky bluffs or cliffs on the north 
shore and low bluffs or wetlands on the south 
shore. There are approximately 900 miles of 
mainland shoreline and 500 miles of island 
shoreline in the United States portion. More 
than 90 percent of this shoreline is bluff. Ap­
proximately 22 percent of the mainland 
shoreline is publicly owned. 

The Lake Superior basin has approximately 
58,000 acres of inland lakes, each of which is 
more than 40 acres in size. Lake Gogebic is the 
largest, covering 8,700 acres. There are thou­
sands of miles of streams in the basin. Section 
4 of this appendix contains additional infor­
mation on lakes and streams. 

Resorts and other privately operated 
tourist accommodations often offer boat ren­
tals and marina facilities. There are very few 
private canoe liveries in the Lake Superior 

basin since streams suitable for canoeing are 
far,_from population centers. Many basin 
streams, particularly those along Minnesota's 
north shore, are unsuitable for canoeing. Most 
canoeists using basin waters are either resi­
dents or persons living near the basin. Most 
m,arinas and harbors of refuge on Lake 
Superior are publicly owned and operated, but 
privately owned marinas exist in various in­
land waters where public facilities are lacking. 

Small motor-driven boats in Lake Superior 
are limited to readily accessible inland lakes 
and protected bays. Inland lakes, such as Au 
Train Lake, Lake Independence, Lake 
Gogebic, Giles Flowage, and lakes and larger 
reservoirs near Duluth, offer opportunities for 
fishermen, water skiers, and pleasure boaters. 
In Lake Superior, the operation of smaller 
boats occurs primarily at Duluth-Superior 
Bay, the Chequamegon Bay area, the waters 
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around the Apostle Islands, the Sault Ste. 
Marie area, and Munising Bay. 

Large pleasure boats also cruise Lake 
Superior Bay areas, Occasionally some brave 
the open waters of Lake Superior proper, but -
rough waters, dangerous fogs, and scarcity of 
protected harbors tend to throttle the en­
thusiasm of even the most intrepid 
yachtsmen. The larger craft are used by char-. 

ter fishermen and weathly residents. A few of 
the larger yachts enter Lake Superior 
through the Soo Locks. 

The· Lake Superior basin contains approxi­
mately 950 miles of existing and proposed 
canoe trails, primarily located in wilderness 
settings. They range in character from 
white,water streams like the Black and 
Presque Isle Rivers to the slow meandering 

TABLE R9-4 Physical Characteristics of the Great Lakes System 

Description 

Dimens0ions in miles: 

Length 
Breadth 
Total shoreline including islands 
U. S. ~inlalld_ shoreline 

ATeas in square miles: a 

Drainage basin in U.S. 
Drainage basi~ in Canada 

Total drainage· basin (land and water) 

Water surface in U.S. 
Water surface in Canada 

Total water surface 

Volume of water in Cubic miles : 8 

Depths of water in feet: 8 

Average· over lake 
Maximum observed 

Outlet river: or ch'annel 

Length in miles.'. 
Average_ flow .in cfs (1860-1968) 

Low water datum-.. (I.MD) elevation in feet 
!GLD (1955) 

Monthly elevations· in feetc 

Average (1860-1973) 
Maximum 
Minimum: 
Average-winter low to swmner. liigh 
Maxi.m~winter low to summer ~igh 
Mintmum:winte'r low to summer high 

Lake Lake 
Superior Michigan 

350 
160 

2,980 
912 

37,500 
42,600 

80,100 

20,600 
11,100 

31,700 

2,935 

. 489 
1,333 

St.Marys 
River 

,70 
74-,500 

600.0 

600.37 
602.06 
598.23 

1.1 
1.9 
0.4 

307 
118 

1,660 
1,367 

67,900 
__ o 

67,900 

22,300 
0 

22,300 

1,180 

279 
923 

Str.of 
• Mackinac~ 

52,000 

576.8 

578.68d 
581.94 
575. 35 

1.1 
2.2 
0.1 

Lake 
Huron 

206 
18;3 

3,180 
565 

2s-,30o 
49,500 

74,800 

9,100 
13,900 

23,000 

849 

195 
750 

St.Clair 
River 

27 
187,000 

576.8 

578.68d 
581.94 
575. 35 

1.1 
2.2 
0.1 

Lake 
St. Clair 

26 
24 

169 
46 

2,370 
4,iS.Q 

6,520 

162 
~ 

430 

1 

Detroit 
River 

32 
l~O ,000 

571. 7 

573.0le' 
576.?3£ 
569.86' 

l.'6: 
;i;.;i 
0.9 

Lake 
Erie 

241 
57 

856 
342 

23,600 
9,880 

33,500 

4,980 
4,930 

9,910 

116 

62 
210 

Niagara 
River 

37 
202,000 

568.6 

570.37 
573.5if 
567.49 

1.5 
2.7 
0.5 

Lake 
Ontario 

193 
53 

726 
290 

16,800 
15 ,JOO 

32,000 

3,460 
3,880 

7,340 

393 

283 
802 

St, Lawrence 
River 

502 
239,000 

242.8 

244.77 
248.06 
241.45 

1.8 
3.5 
o. 7 

aLake level at lOwwai-;(fr dafum elevation.- LWD is a reference elevation for nautical charts and ,projects. 
b . . .. 
Maximum.natural dept~. 

~ '' • ,· '. 
Lake elevation's .. are as recorded at "Marquette (Lake Superior), Harbor Beach (Lake ·Michigan-Huron-), Grosse 
Pointe Shores ·(Lake St, Clair), ~leveland (Lake Erie), and Oswego (Lake Ontario). 

~he Straits of. Ma,ckin.a(: -betwe_en:L.akes. Mi.ch.igap and Huron is so wide and deep. that the differe"ace in the 
monthly mean levels of ·th,e lake·s is not measurable. 

eLake St. Clair elevations are available only from 1898. 

£Maximum elevations reached during June 1973. 
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waters of the Au Train River and the St. Louis 
River. Recreationists could enjoy the scenery 
along these streams if additional wilderness 
campsites, portages, and access sites were 
available. The St. Louis River, located near 
the Duluth metropolitan area, is a scenic, gen­
tle, and undeveloped river especially ap­
preciated by canoeing families. 

Sailing is primarily limited to Lake 
Superior's inland lakes and protected bay 
areas. Very little sailing takes place in the 
remainder of the Lake Superior basin because 
of cold temperatures, inclement weather, the 
steep rocky shoreline, and the lack of adequate 
harbor facilities. Fog, which occurs on Lake 
Superior more frequently than on the other 
Great Lakes, is also a problem. Nevertheless, 
it offers varied cruising amid dramatic set­
tings. 

The stocking of coho and chinook salmon in 
certain Lake Superior streams and the restor­
ation of lake trout may attract more and 
more anglers in the future. In the early 1960s 
Lake Superior had only nine charter boat op­
erations. By 1970 approximately 50 such oper­
ations were available. 

1.4.2 Lake Michigan Basin 

Lake Michigan tempers prevailing winds 
and makes the area a climatic island. Counties 
that lie along Lake Michigan's eastern shore 
enjoy prevailing westerly winds, which blow 
cool in summer and warm in winter after pass­
ing over the Lake. The deeper waters of the 
Lake remain near 39"F. This warmth brings 
heavy snows to Michigan but keeps the tem­
peratures moderate. 

The basin's climate in Wisconsin is influ­
enced to a lesser degree than that of Michigan. 
Wisconsin temperatures are generally colder 
in winter and warmer in summer than Michi­
gan's. 

Lake Michigan is the only Great Lake con­
tained within the United States (Figure R9-7). 
It has the longest Great Lakes shoreline en­
tirely within the U.S. Its numerous islands, 
peninsulas, and bays offer 1,660 miles of shore­
line, of which approximately 1,300 miles is suit­
able for recreation. Approximately 18 percent 
of this shoreland is publicly owned. Although 
there are no tides on Lake Michigan, there are 
short-term changes in the lake level called 
seiches, surface oscillations which may be 

-compared to water sloshing back and forth in a 
bathtub. Lasting anywhere from a few min­
utes to several hours, seiches are caused 

either by the wind blowing in a specific direc­
tion for a long period of time or by differences 
in barometric pressure in different parts of 
the Lake. In either case, water is forced from 
one end of the Lake and piled up on the other. 
Once the wind stops blowing or the pressure 
changes, the water moves back and forth 
across the Lake causing a rise and fall oflevels 
at the Lake ends. With each swing there is a 
little less rise or fall until the Lake returns to 
normal. 

A seiche may be observed by watching the 
water level around a dock or pier. At least 
seven lives were lost in Chicago in 1954 when 
such a wave caught many people on a pier. 

In addition to seiches, sizable variations in 
lake levels, caused by more or less than aver­
age precipitation over several years, are a 
major consideration in recreational develop­
ment along the shore. Erosion along bluffs is a 
result of high lake levels and storms. During 
periods of low water as in 1964, sand bars and 
recession of water from mooring and launch­
ing facilities hampered recreational boating 
in many areas. 

Wisconsin, Michigan, and that portion of In­
diana that drains into Lake Michigan are well 
endowed with natural inland lakes. According 
to State listings, Lake Michigan basin has a 
total of 8,186 lakes. Total surface acreage of 
the lakes in the basin exceeds 680,000 acres. 

Northern Indiana contains more than 300 
lakes, comprising approximately 22,000 acres. 
These lakes, formed by glaciation, constitute a 
considerable recreational asset. They vary in 
size from a few acres to several square miles. 
The largest, Lake Wawasee, covers 2,618 
acres. 

More than 1,000 lakes comprising 267,000 
acres lie within the Wisconsin portion of the 
Lake Michigan basin. Lake Winnebago in east 
central Wisconsin, the largest lake in the Lake 
Michigan basin, covers 215 square miles. 

Michigan has over 6,800 inland lakes, com­
prising more than 392,000 acres, within the 
basin. Only ten are more than 10 square miles 
in size. Many are quite small and shallow. 

The river systems of the basin are the prod­
ucts of glaciation and later erosion. The rivers 
and streams of the basin are short and have 
limited drainage basins. The Grand River ba­
sin, draining 5,622 square miles, is the largest 
in Michigan. 

Many of the rivers of northern Wisconsin 
and the Upper Peninsula of Michigan either 
have their sources in or flow through national 
or State forest lands, which protect their wa­
tersheds from major sources of pollution. -Pro-
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tection, however, does not extend to the lower 
portions of certain of these streams. They flow 
through heavily urbanized sections where 
water quality is impaired. 

Most rivers and streams are important for 
fishing, boating, and canoeing. Embayments. 
near mouths of rivers emptying into Lake 
Michigan provide mooring areas for recrea­
tional craft. 

Lake Michigan, inland lakes, rivers, trout 
streams, and warmwater creeks offer good 
fishing. This appendix will not evaluate fish­
ing statistics, but it will consider public access 
to fishing areas which are also used by recrea­
tional boaters. Recreational use of bodies of 
water is often limited by lack of access. The 
right of public access to bodies of water de­
pends principally on -whether the water or 
shoreline is privately owned. Navigable wa­
ters are considered public property, to be used 
not only for navigation, but for other purposes 
including recreation, but they must be used 
without abusing private property rights. 

Demands for the use of the tot'1,l available 
water surface of the basin, which remains con­
stant, will continue to grow. Pleasure craft are 
becoming more powerful and elaborate. Some 
are inhabited during weekends and during the 
summer while moored in marinas. Boating on 
Lake Michigan proper generally requires a 
larger and more powerful boat than those 
used on inland lakes and streams, and 
harbors-of-refuge are necessary. Few good 
natural harbors exist along the Lake Michi­
gan shoreline. Those that existed before im­
provement by the Federal government were 
at mouths of creeks and rivers, or outlets of 
small lakes near the lakeshore. They were 
either in their natural condition or partially 
improved by local interests. Build-up of sand 
bars continues to be a problem.around these 
natural harbors. Even though recreational 
harbors for small craft are being constructed, 
development within the basin is not keeping 
pace with increasing demand. 

Lake Michigan itself is not suitable for 
canoeing but most of the basin's major rivers 
and their tributaries offer good canoe routes, 
as do certain sections of other streams, rivers, 
and lakes in the basin. Canoeing on these wa­
ters has been important since the days of the 
Indian, early explorers, and fur trappers, but 
today, it is done. for pleasure. An increasingly 
popular sport, it is often done in rented canoes. 
There are many small canoe liveries through­
out the basin and several large livery estab­
lishments in Michigan. Most of the en-

th usiasts are youngsters betw<;en junior high 
school and college age. 

1-4.3 Lake Huron Basin 

The United States portion of Lake Huron 
basin lies entirely within Michigan. Two­
thirds of the eastern half of the State and a 
small section of the Upper Peninsula drain 
into Lake Huron (Figure R9--8). 

Prevailing westerly winds passing over ad­
jacent Lake Michigan produce more moderate 
summer and winter temperatures than those 
experienced by States directly to the west of 
Lake Michigan. Moderate summer tempera­
tures in the northern portion of the basin re­
strict water contact sports but attract recrea­
tionists seeking relief from the warm, humid 
climate to the south. 

The number of days on which dense fog oc­
curs annually ranges from 10 days in the vicin­
ity of Port Huron to 20 days in the Mackinac 
Straits area. The fog usually burns off shortly 
after sunup. Winds average from 8 to 10 miles 
per hour with the greatest velocities occurring 
along the Lake Huron shoreline. The western 
shoreline is shielded from prevailing south­
westerly winds by the land mass, which per­
mits greater recreational boating activity 
along the shoreline. 

Lake Huron has more islands than any 
other inland lake in the world. These include 
Canada's Manitoulin Island, reputedly the 
world's largest freshwater island. Seiches do 
not build up on Lake Huron to the extent they 
do in relatively shallow Lake Erie. The lunar 
tides cause 1 ½ to 3 inches of variation in the 
lake level, which is considerably less than the 
water displacement caused by seiches. Both 
are insignificant on Lake Huron from a recre­
ational standpoint. Long-term fluctuations in 
the water level caused by variations in pre­
cipitation do effect recreational use of the 
Lake. When water levels are too low to permit 
boat traffic, marinas and other boating 
facilities are often inoperable. During ex­
tremely high levels, many recreation facilities 
are extensively damaged. 

The mainland and island shoreline of Lake 
Huron in the United States is 740 miles long, of 
which 564 miles are mainland shoreline. The 
shoreline is characterized by sand and gravel 
beaches, marsh, clay bluffs, and sporadic rock 
outcrops. The exceptionally gradual shoreline 
is considered desirable for recreational pur­
poses, even though offshore bottomland con-
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sists of limestone .overlaid with erodible gla­
cial material, which is detrimental to recrea­
tional boating when exposed by low water 
levels. 

Lake Huron basin has 208,000 acres of in­
land lakes and approximately 8,000 miles of 
streams and rivers. The lakes range in size 
from thousands of acres to small glacial ponds 
measuring a tenth of an acre. These waters 
are heavily used for recreational boating. The 
rivers are generally small due to their shallow 
drainage basins. 

The Lake Huron basin contains one of 
Michigan's most popular canoe trails, the Au 
Sable River. On ideal canoeing weekends it is 
estimated that privately owned canoes on the 
Au Sable nearly equal the number rented 
from liveries. Currently there are 814 miles of 
waterways designated as canoe trails, some of 
which offer no more than bare, eroded banks 
and poorly developed flood plains. The Au 
Sable has a wilderness shoreline environment 
which partially accounts for its popularity 
while many other waterways in the basin are 
hardly used. 

What sailing lacks in participants, it gains in 
shoreside spectators. Thousands throng the 
shoreline during the annual Port Huron-to­
Mackinac Island yacht race. It is inconceiv­
able that Lake Huron will become crowded with 
sailboats, but harbor and docking facilities are 
already showing signs of congestion during 
peak recreation period. 

The State of Michigan has provided many 
access sites which are complemented by public 
access sites in State, county, and national for­
ests. Public marinas. provide facilities which 
satisfy a significant portion of the demand for 
access to fishing waters. Approximately 50 
percent of the State's boaters use public 
marina facilities· on the Great Lakes. State 
plans call for boating facilities every 15 miles 
along the shoreline of heavily used waters. On 
mild summer days the number of people fish­
ing from breakwaters designed to shelter wa­
tercraft may equal or exceed the number of 
boaters using harbor facilities. Thus break, 
waters satisfy a significant portion of the fish­
ing demand. 

1.4.4 Lake Erie Basin 

Only in the eastern section of the U.S. por­
tion of the Lake Erie basin is the climate influ­
enced directly by the Lake (Figure R9-9). The 
prevailing winds in the basin are from the 
south and west, making the influence of the 

Lake upon weather conditions most evident in 
Canada. In the United States, New York is the 
major recipient of weather modification di­
rectly related to Lake Erie. Summer winds 
contribute to excessively humid conditions. 
The other sections of the basin, except lake 
frontage fringes, experience more of a conti­
nental climate with much less humidity. Al­
though climate makes Lake Erie the most de­
sirable Great Lake for water sports, poor 
water quality lessens its desirability in cer­
tain areas. 

The basin has a mean annual temperature 
of approximately 50°F with extremes of-30°F 
and l0D°F. Most of the basin has more than 150 
frost-free day_s with the first killing frost com­
ing in late October. The basin averages less 
than 100 clear days a year with 120 to 160 
cloudy days. The remainder are partly cloudy 
days. Thuderstorms occur in the vicinity of the 
Lake on an average of 34 days a year. Fog is 
common near the Lake. Buffalo averages 20 
foggy days a year while Detroit averages 11. 
Many more days are foggy a portion of the day. 

Wind velocities are as high as 91 mph, but 
they average 10 mph. According to Weather 
Bureau information, during 1961 to 1965, 
small-craft warnings were in effect some­
where on Lake Erie during the boating sea­
son, May to October, on an average of all or 
part of 19.2 days per month. On Lake St. Clair 
such warnings were in effect an average of7.7 
days per month. 

Recreation on Lakes St. Clair and Erie is 
hampered by fog, the large number of cloudy 
days with frequent thunderstorms, and the 
frequent occurrence of windy days which pre­
vent use of small boats, but the relatively 
warm water in summer makes these Lakes 
much more suitable than the other Great 
Lakes for water skiing. 

Lake Erie, though not as small as Lake On­
tario, is the shallowest and the most southern 
of the Great Lakes. Its deepest sounding is 210 
feet while its mean depth is 58 feet. It is the 
only Great Lake whose bottom does not extend 
below sea level. Most of the eastern section, 
containing the maximum lake depth, is deeper 
than 100 feet. The western section is the shal­
lowest, having a maximum depth of 54 feet and 
a mean depth of just under 25 feet. Along the 
south and west shore, the slope of the bottom 
is very slight, with the 21-foot contour five to 
seven miles offshore. There is a small group of 
islands north and east of Sandusky. The 
largest of these, Pelee Island, lies in Canadian 
waters. Kelleys Island and North, South, and 
Middle Bass Islands are the principal islands 
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FIGURE R9-9 Plan Area 4, Lake Erie 

of the group in United States waters. 
Because of its shallowness and relatively 

southern location, Lake Erie is warmer than 
other Great Lakes, with a surface tempera­
ture reaching 75°F in late summer. These 
qualities produce a varied, abundant aquatic 
life and make this Lake the most desirable of 
the Great Lakes for many water sports. 

While lunar tides are insignificant from the 
recreational standpoint, seasonal fluctua­
tions of water levels on Lake Erie have some 
effect on recreational boating, though low 
water ordinarily occurs in winter with the 
high level occurring in July. High or low water 
cycles caused by long-term variations in pre­
cipitation have the most pronounced effect on 
recreational use of the Lake. 

Lake levels also fluctuate because of wind, 
barometric disturbances, and seiches. The 
Lake's shallowness and the fact that the pre-

VICINITY MAP 

vailing wind blows in the directio_n of the 
Lake's long axis make short-period fluctua­
tions appreciable. Records show that water 
levels at Toledo, Ohio, and Buffalo, New York, 
have differed by as much as 13 feet. Once the 
wind stops blowing or the atmospheric pres­
sure changes, the water sloshes back and 
forth, causing rise and fall of levels at the ends 
of the Lake. 

Lake St. Clair, a small lake in comparison to 
the Great Lakes, connects Lakes Huron and 
Erie. Essentially round, it has a maximum 
natural depth of only 21 feet and a mean depth 
of 10 feet. A navigation channel of 27.5 feet is 
maintained along its length. Lake St. Clair is 
far more important to residents of Michigan 
than is Lake Erie because Lake St. Clair's 
numerous islands are used intensively by 
boaters for recreational purposes. 

The United States shoreline of Lake Erie 
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and its islands is approximately 490 miles in 
length, with Lake St. Clair and its islands add­
ing about 98 miles. The shoreline is extremely 
regular, with the Marblehead-Sandusky Bay 
area of Ohio and Presque Isle peninsula of 
Pennsylvania offering the only major discon­
tinuities. Michigan frontage on Lake St. 
Clair and Lake Erie is predominantly marsh. 
This shoreline character extends eastward 
along the south shore of Lake Erie to Huron, 
Ohio. Two distinctive peninsulas in Ohio are 
the Marblehead peninsula, containing lime­
stone bluffs, and Cedar Point peninsula, with 
the most extensive beach formation in the 
State. The remainder of the Ohio shore is 
characterized by eroding bluffs, varying in 
height from a few to 50 feet. Eroded bluff ma­
terials form narrow strip beaches of sand and 
gravel at the foot of bluff areas. The Pennsyl­
vania shore consists of bluffs varying between 
30 and 60 feet high, which also are bordered by 
narrow strip beaches. Presque Isle peninsula, 
a recurved sand spit, presents the only exten­
sive beach area on this portion of the coast. 
The New York shoreline is also one of bluffs, 
with a few sand beaches. 

The Lake Erie basin has few natural inland 
lakes. They are found primarily in the Michi­
gan portion of the· basin. Artificial impound­
ments, established principally as a source of 
domestic water supply, appear frequently 
throughout the basin, but they are seldom 
available for recreation· other than fishing. 

Continental ice sheets covered what is to­
day's Lake Erie basin, and glacial features 
control the drainage patterns of the Lake's 
tributaries. Glacial moraines predominantly 
control drainage in the western half of the 
basin. After leaving peripheral morainal 
areas, streams traverse rather irregular till 
plains until they are deflected by intermediate 
moraines. Then they enter the level lake bed of 
the former glacial Lake Maumee. This route is 
best exemplified by the Blanchard­
Auglaize-Maumee system. The irregular to­
pography of the moraines and the flat former 
lake bed combine to produce a poorly drained 
area. 

In the eastern portion of the basin, most 
river headwaters are in the glaciated plateau 
region. From Cleveland, Ohio, eastward into 
Pennsylvania, the Portage Escarpment acts 
as a deflector to the lake bound rivers between 
the plateau and the Lake. Examples are the 
Grand River and Conneaut Creek. From Erie, 
Pennsylvania, to Dunkirk, New York, plateau 
escarpment is generally within 5 to 10 miles of 
Lake Erie, and the streams in this section 

normally have straight, short courses to the 
Lake. The basin then expands to the east as 
the plateau escarpment trends eastward 
away from the Lake. Stream patterns in this 
region are inf! uenced by the Niagara Escarp­
ment, which forms the watershed boundary, 
and a smaller scarp to the south, both of which 
trend east to west. 

The rivers of the basin primarily supply 
municipal, agricultural, and industrial water, 
and effluent disposal and recreation needs, in­
cluding fish and wildlife conservation. Com­
mercial navigation is limited to the mouths of 
those larger rivers that terminate in met­
ropolitan areas. 

All rivers in the basin are scenic, but many 
lose their attractiveness as they progress 
downstream because of less varied topog­
raphy as the rivers leave the moraine or 
plateau areas, the increasing and concen­
trated population, and the reduced quality of 
the waters. 

The St. Clair River, Detroit River, Niagara 
River, and the Erie Canal are considered as 
connecting waterways rather than rivers be­
cause they support heavy commercial traffic 
in addition to providing most of the uses men­
tioned before. 

Population concentration along the shore, 
which makes demand for all water-oriented 
activities extremely large, is another factor 
that accounts for the vast amount of boating 
done in the area. The proximity of a body of 
water large enough to permit all types of boat­
ing also stimulates participation. Ifrecr!)ation 
opportunity exists nearby, families sacrifice 
other items in order to purchase the necessary 
equipment to take advantage of the opportu­
nity. Water quality problems that curtail 
body-contact activities do not affect boating as 
much. 

As on all the Great Lakes, cyclical low and 
high water periods deter boating by adversely 
affecting many marina-type facilities along 
the shore. These effects are more pronounced 
in Lake St. Clair and the western end of Lake 
Erie where offshore gradients are slight. 
Boating is also deterred by shallow water that 
makes wind-caused turbulence a severe prob­
lem on Lakes Erie and St. Clair. 

The frequency with which small-craft warn­
ings are issued for Lake Erie greatly di­
minishes participation in boating activities on 
the Lake. Because of the orientation of the 
Lake, hazardous conditions most often occur 
when the wind is blowing from a northerly 
direction. There are often periods of several 
days when boating is impossible except in lee-



ward coves and bays. 
Of major significance in Lake Erie are the 

group of islands in the western end oft he Lake 
and the waters around the Catawba penin­
sula, which are close to the metropolitan cen­
ters of Cleveland and Toledo. Access to the 
Catawba area is excellent via the Ohio Turn­
pike. 

Natural lakes and reservoir impoundments 
around Detroit support very heavy boating 
use. Public access is provided at 14 percent of 
the lakes. A few boating areas are found at 
impoundments near Lima, Ohio, and Ft. 
Wayne, Indiana, and at several points along 
the Maumee River where launching facilities 
are available, but these rivers are generally 
too shallow for all but the smallest craft. 

Boating is pursued on inland lakes wher­
ever sufficient water is available and access is 
provided. Access points, ranging from small 
tracts that provide only launching ramps to 
marina developments that provide a full com­
plement of boating services, are provided by 
various levels of government and the private 
sector. 

Canoeing opportunity is largely limited in 
the Lake Erie basin because of intensive met­
ropolitan and industrial development. Be­
cause canoeing relies heavily upon aesthetic 
values, the popularity of certain rivers as 
canoe rou_tes decreases as development in­
creases. River valleys can remain untouched 
in the midst of urban development if a buffer 
strip of trees and other dense vegetation is left 
on the banks. The buffer strip effectively 
shields adjacent areas and enhances the 
canoeing experience. Water quality plays a 
more important role in canoeing than in other 
boating because of the close association of par­
ticipants and the water. Approximately 300 
miles of streams have been designated as 
canoe routes within the basin by the respec­
tive Stat_e conservation agencies. 

Sailing is a popular activity on many of the 
inland lakes of the basin, as well as on Lakes 
St. Clair and Erie and their connecting waters. 

1.4.5 Lake Ontario Basin 

The climate of the Lake Ontario basin is de­
termined. by three factors: the presence of 
Lakes Erie and Ontario; the existence of rela­
tively high mountains in and adjacent to the 
eastern reaches of the basin; and the westerly 
direction of the prevailing winds, from west to 
east in the summer and from southwest to 
northeast in the winter. As the~e winds pass 
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over the Lake they absorb considerable mois­
ture, which precipitates when the winds meet 
the high land masses of the Tug Hill plateau 
and the Adirondack Mountains (Figure R9-
10). 

Cool, pleii:sant temperatures make the basin 
desirable for summer recreation. The mean 
daily July temperature ranges from 78°F to 
84°F. The temperature rarely exceeds l00°F. 
The number of frost-free days varies from 160 
to 200 along the lakeshore to 120 to 160 in the 
interior. Wind velocity has a distinct bearing 
upon participation in recreational boating. Al­
though the wind velocity of the basin averages 
about 10 mph, velocities as high as 73 mph 
have been recorded. From 1963 through 1965 
small-craft warnings were in effect some­
where on Lake Ontario all or parts of 1 7 days 
per month during the boating season, May 
through October. There are, on an average, 23 
days annually during the boating season 
when wind velocfties exceed 30 mph. Approx­
imately seven days are foggy during this six­
month period. Ice usually begins to form on 
the Lake by mid-December and lasts until th_e 
first of May. 

As the furthest east and smallest of the five 
Great Lakes, Lake Ontario receives most of its 
inflow from the Niagara River. The surface of 
the oval-shaped Lake is approximately 245 
feet above mean sea level. It is relatively deep 
near the United States shore with depths of 40 
to 100 feet occurring about a miie from the 
shore. Six small islands are located on the 
United States side near Sackets Harbor at the 
eastern end of the Lake. 

Seiches occur on Lake Ontario but not to the 
extent or amplitude found in Lake Erie. Both 
seiches and the less prominent lunar tides are 
insignificant on Lake Ontario from a recrea­
tional standpoint. 

The Lake's inflow is controlled partially by 
hydro developments on the Niagara River. 
The Iroquois Dam, located on the upper St. 
Lawrence River, regulates the water level by 
controlling outflow from Lake Ontario. High 
or low water cycles, caused by long-term vari­
ations in ptecipitation, have a pronounced ef­
fect on recreational use of the Lake. During 
periods of low water, marinas and other boat­
ing facilities are often inoperable because 
water levels are too low to permit boat traffic. 
During periods of high water, many recreation 
facilities, especially those on private lands, 
are damaged. 

The southern shore is extremely regular 
with few natural embayments. The shoreline 
consists principally of eroded clay and silt 
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FIGURE R9-10 Plan Area 5, Lake Ontario 

bluffs, put from Braddock Bay eastward there 
are occasional ponds or bays. These bays have 
sandbar barriers across their mouths which 
make them poor recreational boat harbors. 

Sand beaches are narrow and few west of 
Oswego, but there are good beaches at Fair 
Haven and Hamlin Beach State Parks and at 
Ontario Beach in Rochester. Excellent sand 
beaches are common east of Oswego up to 
Henderson Harbor. From Henderson Harbor 
northward to the head of the St. Lawrence 
River, the shore is low and rocky,' and unsuit­
able for beach use. 

One of the more striking shore formations 
lies east of Sodus Bay where the erosion of 
drumlins has created unusual topography. 
The Thousand Island Region at the head of 
the St. Lawrence River cuts through an area 
of glaciated crystalline rocks forming an isth­
mus between the ancient Laurentian High-
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lands of Canada and the Adirondacks of New 
York. "Granite know" country, though low in 
relief, has a jumbled topography that creates 
such picturesque sights as the St. Lawrence 
River flowing through the Thousand Islands. 

The Lake Ontario basin contains three 
major rivers, the Genesee, Oswego, and Black, 
which are part of the basin's approximately 
28,000 miles of rivers and streams. Important 
tributaries of the St. Lawrence River are the 
Oswegatchie, Raquette, and Grass Rivers, 
which originate in the Adirondacks. 

The Oswego, Seneca, Oneida, and Clyde 
Rivers have been made into canals for barge 
traffic and are part of the New York State 
Barge Canal system. Power generation 
facilities have been extensively developed in 
the Black River basin, along the St. Lawrence 
River, a:i.d on the lower Niagara River. The St. 
Lawrence Seaway, which ties the Great Lakes 



to the Atlantic Ocean, is a major transporta­
tion artery serving the shipping interests of 
Canada and the United States. 

Several rivers in the basin have natural fea­
tures such as the rapids of the Niagara, the 
gorge of the Genesee, and the falls on 
Taughannock Creek which are extremely at­
tractive from a recreational standpoint. 
Taughannock Falls, a 215-foot cataract, is the 
highest straight-drop falls east of the Rocky 
Mountains. Most of the rivers rise in the for­
ested interior and run clear and cold in their 
initial stages. All of the rivers in the basin are 
scenic. -

The Lake Ontario basin is well endowed 
with natural Jakes. Glaciation, erosion, and 
surface upheaval -have created the spectacu­
lar Finger Lakes, which occupy a series of 
nearly parallel troughs in the southwestern 
portion of the Oswego basin. Of the Finger 
Lakes, Seneca and Cayuga are the largest, 
each having approximately 66 square miles of 
water surface. Oneida Lake, also in the Oswego 
basin, is the largest lake in the basin, covering 
80 square miles. 

The New York State Barge Canal, from Os- -
wego on Lake Ontario to Tonawanda on the 
Niagara River, is an inland waterway system 
connecting several major drainage basins in 
the State. There are 57 concrete locks in the 
system with electrically operated gates. 
Twenty ofthe Jocks are in the 230-mile portion 
of the system that lies within the .basin. A 
12-foot channel depth is maintained through­
out most of the canal. Although the system 
was originally constructed for commercial 
purposes, only 82 commercial barge permits 
were issued in 1965, while 10,026 permits for 
use of the Jocks were issued for recreational 
boats. 

1.5 Ongoing Recreational Boating Programs 

Recreational boating needs are now consid- • 
ered in a number of programs sponsored by 
Federal, State, and local governments. These 
programs cover the classification and .zoning 
of rivers and the construction; operation, and 
maintenance of reservoirs, harbors, launch­
ing facilities, and marinas. 

l.5.1 Federal Programs 

The Act of 10 February, 1932, generally 
known as the Fletcher Act, enlarged Federal 
interest i.n navigation to include under com-
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merce the use of waterways by "passenger 
craft, yachts, houseboats, fishing boats, and 
other seasonal water craft, whether or not op­
erated for hire." The nature of recreational 
benefits tojndividuals has resulted in the pres­
ent basis for Federal and local cost-sharing in 
recreational small boat harbor projects (Fig­
ure R9-ll). The Federal government contrib­
utes not more than 50 percent of the costs of 
general navigation facilities serving recrea­
tional traffic. Local interests are required to 
provide all lands, easements, rights-of-way, a 
public wharf open to all on equal terms, and 
servicing facilities, including dredging in 
berthing areas and necessary policing. The 
Federal government assumes study costs, the 
costs of navigation aids, and the costs of main­
taining general navigation facilities, which 
include a safe entrance channel protected by 
breakwaters or jetties if needed, protected an­
chorage basins, major interior access chan­
nels, and turning basins. Minor access chan­
nels for maneuvering into the berths, stalls, or 
slips are provided by local interests. Berthing· 
areas, docks, landings, berths, stalls, slips, and 
mooring areas at marinas, are provided and 
maintained at non-Federal expense. Under 
the Federal Water Project Recreation Act (PL 
89-72), the Federal government may contrib­
ute up to 50 percent of the cost of construction 
basic onshore recreational facilities. 

Section 107 of the River and Harbor Actof14 
July 1960 (PL 86-645), as.amended, authorizes 
the Corps of Engineers to develop, construct, 
and maintain small navigation projects at 
Federal cost not exceeding $1,000,000. A Sec­
tion 107 project can be initiated only if a State, 
municipality, or other public agency of the 
State has sufficient legal and financial .au­
thority under State law to provide local coop­
eration and participation. Non-Federal inter­
ests must agree to meet the same cooperation 
requirements stipulated for regularly au­
thorized commercial and recreational naviga­
tion projects; and assume all project costs in 
excess of the Federal cost limit of $1,000,000. 

Land and water conservation funds are 
available through PL 88-578 for the .construc­
tion of boat launching, marina,. and harbor 
facilities on a 50-50 basis with focal interests. 
Such funds cannot be cost-shared against 
other Federal monies. These funds can be used 
to purchase land and construct ramps, docks, 
parking, concession facilities for support, pub­
lic marina facilities, and small recreational 
boat harbors, including recreational naviga­
tion aids and harbor deepening. 
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FIGURE R9-ll Harbor at Marquette, Michigan 

1.5.2 State Programs 

State programs to enhance recreational 
boating in the Great Lakes. Region vary con­
siderably in scope and authority. Congress, in 
authorizing construction of small-boat har0 

hors, required that there be local participation 
through the provision of local assurances. 
Only Wisconsin and Minnesota lack the au­
thority to provide assurances oflocal coopera­
tion. The other States have positive programs 
defined by statute (Figure R9-12). A summary 
of State programs follows. 

1.5.2.1 Illinois 

The Departments of Transportation and 
Conservation are primarily responsible for 
representing the State's interest in projects 
for navigation improvements. The Depart­
ment of Conservation is active in the area of 
recreational navigation and has many long-
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range plans for developing water area for 
boating. 

1.5.2.2 Indiana 

The State of Indiana's recreational naviga­
tion access program is administered by the 
Division of Fish and Wildlife, Department of 
Natural Resources. Access sites are con­
structed basically for fishbrmen, .but the 
facilities may also be used, if the lake size 
permits, by those desiring to water ski or 
cruise. Information concerning specific sites 
under study for development is not readily 
available. The Division of Water participates 
in water resources planning. 

1.5.2.3 Michigan 

The Michigan State Waterways Commis­
sion, Department of Natural Resources, is re-

\ 
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FIGURE R9-12 Harbor at South Haven, Michigan 

sponsible for the development of recreational 
boating facilities. It publishes biennial re­
ports containing information about specific 
site development. 

The Waterways Commission was created in 
1947 .so Michigan could take advantage of the 
River and Harbor Act of 1945, which au­
thorized construction of 15 harbors-of-refuge 
on the Michigan shores of the Great Lakes. 
These harbors were designed to provide shel0 

ter for recreational boat users at approxi­
mately 30-mile intervals along the Great 
Lakes shoreline. 

In 1958, the Commission inaugurated its 
program of 15-mile interval refuge harbors. 
By constructing such installations in or near 
large metropolitan centers, the program in­
tends to encourage the use of the Great Lakes 
by larger numbers of recreational watercraft, 
which will reduce boating demand on inland 
waters. 

The Commission's transient dock program 
provides for the construction of docking 

facilities at refuge harbors or existing ports to 
accommodate cruising boatmen. These 
facilities are to provide safety and comfort to 
the visiting boater while encouraging boat 
owners to visit other harbors. Coupled with 
this program is the Great Lakes Ramps Pro­
gram, which provides for the construction of 
boat launching ramps on the Great Lakes. 
These facilities are usually located within 
harbors or naturally sheltered areas and are 
designed to accommodate the.transient boater 
who moves his boat from place to place on a 
trailer; Michigan's successful anadromous 
fish program has brought large numbers of 
trailer-borne boats to the Lakes, which have 
required more and larger launching ramps. 

The Waterways Commission also adminis­
ters the Public Access Site Program, which 
provides for development of boat launching 
ramps on Michigan's inland lakes and 
streams. The Commission administers 934 
such sites; 569 are in use. Development of such 
facilities includes the construction of access 
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roads, parking areas, the ramps themselves, 
and rest rooms. 

The Commission's seasonal marina program 
intends to provide facilities for the 20- to 30-
foot boats not being accommoda.ted by com­
mercial marinas. It is not economfoally feasi­
ble for commercial operators to accommodate 
large numbers of these boats, so a consider­
able unmet demand for such facilities has de­
veloped in large metropolitan areas. Con­
struction of these facilities is economically 
beneficial because it creates a market for 
larger boats,. marine repairs, winter storage, • 
gasoline, and marine equipment. 

The development of island parks exclusively 
for boaters is the last development program of 
the Commission. These islands will provide 
docking facilities in protected shelters or har­
bors and will offer day-use facilities such as 
beach and swimming areas. At present, de­
velopment of such islands is being considered 
only in the metropolitan Detroit area. 

The Waterways Commission's development 
program is financed entirely by taxes paid by 
recreational boat owners. In 1970, these taxes 
permitted development costing some 
$3,000,000 and financed administration of 
facilities at a cost of approximately $1,500,000. 

The Marine Safety Section supervises 
marine safety on Michigan's waters. Political 
bodies can petition it for help when they face 
boating problems that cannot be solved by 
State laws. At the request of these local units 
of government, the Section holds public hear­
ings and investigates lakes where there are 
boating hazards .. The Section also analyzes 
traffic problems, size and character of each 
lake involved, and its potential for water ski­
ing, sailboating, fishing, swimming, and other 
such activities. 

If special boating regulations are necessary, 
the Section drafts recommendations for the 
township, county, or village to consider. If the 
local political body approves, the Marine 
Safety Section begins action to establish a 
State regulation, while the local political body 
enacts a local ordinance. 

The Section also annually channels approx­
imately $500,000 in State aid to sheriff de­
partment marine safety programs.It provides 
technical-assistance to carry out these pro­
grams by offering an annual marine safety 
training school for sheriffs, marine deputies, 
.and others who patrol local waters. 

Through sheriffs' departments, which 
handle the actual teaching, the Section also 
develops and coordinates courses in boating 
safety, and cooperates with U.S. Power 

Squadrons, the U.S. Coast Guard, and the 
American Red Cross in promoting other 
classes in boatmanship. Adding impetus to 
such programs is a recent law that requires 
youngsters (t2 through 15 years old) to suc­
cessfully complete this training before they 
may operate six or more horsepower motor­
boats without adult supervision. 
'Under direction from the Governor, the Sec­

tion is tackling its newest responsibility, de­
veloping a comprehensive nonboating water 
safety program that will spell out safeguards 
for s\Vimmers, scuba divers, and other water 
users. 

The Section issues permits unde.r which 
races and regattas are regulated, and marks 
restricted water areas with buoys, beacons, 
and other navigational aids. 

1.5.2.4 Minnesota 

Several divisions within the Minnesota De­
partment of Natural Resources are involved 
in purchase of land and construction .of water 
access and boat launching facilities. The Divi­
sion of Parks and Recreation, the Division of 
Lands and Forestry, and the Division of En­
forcement and Field Services construct access 
sites and launching facilities in conjunction 
with normal management of their lands. The 
Division of Game and Fish is also involved in 
access development because its normal opera­
tion includes operating many access sites on 
properties under its control and purchasing 
new sites and completing the necessary de, 
velopment. The Department of Natural Re­
sources receives approximately one-fourth of 
one percent of all State gasoline tax revenues, 
to be used for the construction of inland lake 
access sites. When combined with a share of 

- the boat licensing fee, this amounts to nearly 
$500,000 annually. The State of Minnesota 
currently is not involved in a Lake Superior 
harbor construction project. 
' 

1.5.2.5 New York 

The New York State Parks and Recreational 
Division of M.arine and Recreational Vehicles 
has the principal responsibility for providing 
recr<c>ational boating services. It has a five­
part program consisting of: 

(1) • registration 
,(2) enforcement 
(3) roaring inspection and licensing of pub­

lic vessels and operators 



( 4) marine services 
(5) education and safety 
Registration is required of all mechanically 

propelled craft. The State is seriously consid­
ering a change from the three-year to a more 
efficient annual registration. 

Navigation Jaws are enforced by the En­
forcement Bureau of Marine and Recreational 
Vehicles through county sheriffs' offices that 
receive aid for this purpose. All counties in the 
Great Lakes Basin except one have availed 
themselved of this aid. The exception has local 
patrols. Enforcement is also provided by 
State, municipal, and park police, as well as by 
the Coast Guard. 

Marine inspection and licensing of-public 
vessels and operators have long been func­
tions of the State government. In 1970, 306 
public vessels were inspected and 1,208 
licenses and permits were issued. 

Marine services include the Harbor of Ref­
uge Program, which has planned 28 harbors 
and completed two. The main problem has 
been lack of Federal funding to allow the 
Corps of Engineers to proceed. 

The Local Marine Facility Section is a State 
aid program that usually shares the cost 50-50 
with a community. It funds upland develop­
ment required in the Harbor of Refuge Pro­
gram as well as providing for the construction 
of marinas, boat launching sites, and related 
aids to communities. Actual design and con­
struction is done by the community, but the 
State must approve plans and specifications. 
There are 19 active projects and 20 more under 
consideration. 

State marine projects within State parks 
are continually being developed. There are 
approximately 33 such projects but not all are 
within the Great Lakes Basin. 

The State has also constructed 75 minor 
boat launching and fishing access sites. Much 
of this work was accomplished by State per­
sonnel rather than by private contractors. 

Marine services have installed navigation 
aid systems on 15 interior lakes and chartered 
12 of the lakes for the first time. These Jakes 
vary in length from 9 to 32 miles with perime­
ters up to 145 miles. 

The Office of Education and Safety, with the 
help of volunteer instructors and television 
media, developed an educational program for 
young boaters between the ages ofl0 to 14. By 
September 30, 1970, 140,149 young people had 
passed this 4-hour course, which should result 
in a much better safety record for many years 
to come. 

Other State agencies having an interest in 
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recreational boating include the Department 
of Environmental Conservation, which pro­
vides launching facilities and access points in 
State forest areas, and the Department of 
Transportation, which operates the New York 
State Barge Canal system, which is used ex­
tensively by recreational craft. The system in­
cludes public docks that may be used by ves­
sels transiting the canal. 

1.5.2.6 Ohio 

The State of Ohio has an extensive grant­
in-aid program which provides public access 
for boating and determines carrying capacity. 
State water resources agencies have many 
ongoin'g studies and authorized projects. 
Major studies include the Northwest Ohio 
Water Development Plan, which is a plan for 
all phases of water management, and the 
Maumee River Basin Study. There are au­
thorized recreational boat harbors at East 
Harbor and Kelleys Island. 

1.5.2. 7 Pennsylvania 

In Pennsylvania general responsibility for 
small-boat activities rests with the Depart­
ment of Environmental Conservation which 
was recently formed as part of 'l· reorganiza­
tion of State government. Exact status and 
responsibilities of various elements still are 
being developed. 

1.5.2.8 Wisconsin 

There are several bureaus within the Wis­
consin Department of Natural Resources in­
volved in the purchase of land and the con­
struction of water access and boat launching 
facilities. Harbor construction, including 
breakwaters, channel and basin dredging, is 
beyond the scope of Wisconsin's present pro­
gram. The Bureau of Parks and Recreation, 
the Bureau of Forest Management, and the 
Bureau of Game Management construct ac­
cess sites and launching facilities in conjunc­
tion with the normal management of their 
lands. The Bureau of Fish Management is 
specifically involved in access development 
programs. This Bureau constructs many ac­
cess sites on properties under its control, and 
in its normal operation purchases access sites 
and completes the necessary development. In 
addition to the above, $100,000 of the Depart-
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ment of Transportation's State gasoline tax 
money is set aside annually to aid local munic­
ipalities in developing access sites. Access sites 
constructed under this program are approved 
by the Wisconsin Department of Natural Re­
sources. 

1.6 Availability and Extent of Data 

Data used in this appendix are limited. Be­
cause this study does not provide for collection 
of new data, only published information was 
used in this analysis. Economic and demo­
graphic data were obtained from Appendix 19, 
Economic and Demographic Studies. Industry 
and State surveys of boater participation, 
boat use, and boating water carrying capacity 
are used-throughout this analysis to establish 
study criteria. 

Boater participation was determined by 
using 1968 boater registration data by county 
in the Great Lakes Region. Only registered 
boats were counted. Data on unregistered 
canoes and sailboats were developed from the 
participation data of the Bureau of Outdoor 
Recreation. 

Three classifications of boating water area 
are inland Jakes, boatable rivers and streams, 
and effective Great Lakes waters. The inland 
lake area was obtained from State inventories 
of surface water area. Where available, data 
are given by river basin group (RBG) for lakes 
and ponds more than 10 acres in area. The 
miles ofrivers and streams suitable for canoe­
ing and boating were identified by the Bureau 
of Outdoor Recreation. The estimated amount 
of effective boating waters on the Great Lakes 
consist of two components, sheltered waters 
and high use offshore waters. Sheltered wa­
ters are bays and inlets that are not subject to 
the full forces of lake storms, High use Great 
Lakes open waters are located offshore of the 
existing harbors. The work group defined 
offshore waters as the semi-circular zone 
around each harbor having a radius of approx­
imately 5 miles. These zones are adjusted to 
eliminate overlap anJ double counting. 

Data on facility development are more dif-

ficult to obtain. The Corps of Engineers inven­
toried the mooring and accessJacilities in each 
harbor on the Great Lakes. Data on facility 
development on inland lakes and streams 
generally were not available. The work group 
assumed that existing demand for inland lake 
and stream facilities is equal to the available 
supply. 

More detailed studies on the interaction of 
population with socioeconomic factors, boat­
ing opportunities, and travel distances are 
necessary to establish the critical relation­
ships between elements in any program for 
recreational boating. 

I. 7 Scope of Investigation 

Framework studies are preliminary or re­
connaissance investigations intended only to 
provide broad-scale analyses of water and re­
lated land problems, and to furnish general 
appraisals of the probable nature, extent, and 
timing of solutions. To meet these require­
ments, framework plans are based on general 
relations, reasoned approximations, ·available 
data, and the judgment of experienced plan­
ners. 

Data pertaining to recreational boating are 
developed as follows: 

(1) determine the size, composition, and 
areal distribution of the small-boat fleet 

(2) determine the opportunities available 
for meeting recreational boating require­
ments by evaluating the existing and poten­
tial capacity of the basin's surface waters 

(3) forecast fleet size and demand-supply 
relationships for the periods 1980, 2000, and 
2020 

(4) evaluate a number of relevant struc­
tural and nonstructural alternatives to meet 
existing and projected requirements 

(5) prepare a water resources development 
and management program for recreational 
boating and provide cost estimates-for pro­
gram elements 

(6) develop priorities for future studies, in­
vestigations, and research to be cons'idered as 
part of the Great Lakes Basin framework 
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RECENT STUDIES OF BOATING ACTIVITIES 

Knowledge of the origin and destination of 
trailered boats and the factors producing 
these use patterns is vitally important in de­
fining future boating needs. Some information 
has been generated in various studies con­
ducted by the Michigan Waterways Commis­
sion, the Boating Industry Association, and 
the Corps of Engineers. Results are presented 
in the following subsections. 

2.1 1971 Michigan Recreational Boating Study 

The State of Michigan conducted its fourth 
boating study on the extent and patterns of 
boat use throughout the State in 1971. Previ­
ous studies were conducted in 1964, 1965, and 
1968. 

The 1964 Michigan boating survey involved 
mailing 9,902 questionnaires to boat owners 
selected from registration lists by placing 
cardboard templates punched with randomly 
spaced holes over the list. The sample was not 
stratified by county or boat size. The goal was 
a uniform three percent of all registrations. 
Questionnaires were mailed during March, 
1965; 3,788 (or 38.3 percent) were returned and 
3,566 were used in the analysis. This was equal 
to 1.1 percent sample of the 331,606 registra­
tions·on the list. Problems with the 1964 study 
make it difficult or impossible to compare its 
results with subsequent investigations. Its 
most serious handicap is that, in the case of 
multiple-boat owners, data were requested for 
"the boat you used most," which tended to 
exaggerate the amount of use. 

The 1965 survey recognized that large 
boats, being comparatively few in number, 
were not adequately represented when a 
small percentage of total registrations was 
drawn as a survey sample. The 1965 study 
used a 2.5 percent sample of boats less than 20 
feet long and a 20 percent sample of boats 
more than 20 feet long in each county. In order 
to make the data comparable to the 1964 
study, use data were again requested in terms 
of the "boat you use most often." 

The 1968 survey benefited from the experi-

25 

ence gained in the two earlier studies. Instead 
of proceeding on an intuitive basis, the statis­
tical variance of data on boat use was deter­
mined from a sampling of 1965 survey ques­
tionnaire responses. Assuming that approxi­
mately 38 percent of the questionnaires would 
be returned and used, it was determined that 
approximately 23,000 questionnaires should 
be mailed to obtain the statistical confidence 
desired. Ten percent of samples drawn were 
boats more than 20 feet long and five percent 
were less than 20 feet. A total of 21,764 ques­
tionnaires was actually mailed and 6,800, 31 
percent, were returned. Techniques and re.­
suits are described in detail in the 1968 Michi­
gan Recreational Boating Study report. 

In discussions regarding the 1971 study, it 
was decided to use a smaller sample with 
follow-up procedures instead of a single large 
mailing as in the 1968 survey. This method 
was selected because checking off question­
naires as they returned was easier than draw­
ing up a sample, preparing labels and mailing 
23,000 questionnaires in a short time, which 
was done in 1968. 

The statistical tests conducted on the 1965 
data indicated that a total of 200 usable re­
sponses from each areal unit for which analy­
sis was planned was desirable to assure that 
boat-use information was reliable. A total 
sample of 13,000 registrations, from which 
some 9,100 usable responses (70 percent) 
would be obtained by means of intensive 
follow-up procedures, was the Commission's 
goal. Since population distribution patterns 
and previous studies indicated that most of 
the boating activity in Michigan comes from 
less than one-third of the State's 83 counties, 
an attempt was made to obtain approximately 
150 responses for boats less than 20 feet long 
from the 25 most important counties. 

The 1971 study divided the registered boats 
into two groups: boats 20 feet in length or less 
and boats more than 20 feet in length. Ques­
tionnaires were mailed to a random sample of 
13,204 boat owners. The sample was drawn so 
as to assure an adequate representation of 
boats more than 20 feet long in all counties and 
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to reduce excessive sampling of boats 20 feet 
or less in length in counties with large boat 
registrations. Through the use of follow-up 
mailings, 73 percent of the potential respond­
ents replied to the questionnaire. 

Of the 11.3 million boat-days of use in the 
State in 1971, 29 percent occurred on the Great 
Lakes and 71 percent occurred on inland lakes. 
Approximately 75 percent of total use gener­
ated by boats longer than 20 feet took place on 
the Great Lakes while nearly 77 percent of all 
use from boats 20 feet or less in length oc­
curred on inland waters. 

The study shows that nearly 46 percent of all 
boats were trailered for use. The remainder 
were moored. Approximately 48 percent of 
boats 20 feet or less in length and only 18 per­
cent of boats longer than 20 feet were trailered 
for use. The number of boat-days of use was 
projected to increase from 11.3 million in 1971 
to 16.3 million in 1980. Approximately 11.6 mil­
lion boat-days of use were projected to occur 
on'inland waters by 1980 and 4.7 million were 
expected on Great Lakes waters. Table R9---5 
shows percentages of boat use by boat size and 
area of use. 

2-2 Michigan Marine Gas Tax Study 

Although the Michigan marine gas tax 
study was supposed to determine the amount 
of gasoline tax generated by boating use, the 
study also provides some useful origin­
destination information. The study concerned 
the following five categories of the boating 
population: 

(1) privately used boats registered by 
Michigan owners 

(2) rental boats located at commercial 
liveries 

(3) documented boats 
(4) out-of-State boats entering Michigan 

via waterways 
(5) out-of-State boats entering Michigan 

via highways 
Categories (1), (2), and (3) were handled by 

mailing selected individuals questionnaires 
that were to be mailed back. 

The survey of out-of-State boats entering 
Michigan via waterways was conducted by 
asking 100 Great Lakes marinas to record all 
gas sales to nonresident boaters. Each 
wholesale gas distributor was asked to record 
the total gallons of gas delivered to each 
marina. The percentage of gas sold to non­
residents at the selected marinas was applied 
to the other marinas selling gas. 

TABLE R9---5 Summary of Boat Days Spent in 
Various Boating Activities (in percent) 

Great Lakes Inland Lakes 
20 Feet More than -20 Feet More than 

and Under 20 Feet and Under 20 Feet 
in Length in Length in Length in Length 

Salmon/Trout 
Fishing 19,8 7.6 3.6 1.8 

Other Fishing 34.3 16,4 48.9 24.5 
Water Skiing 11.8 3.7 20,5 12,6 
Cruising 27,1 66,9 25,0 55.4 
Hunting 1.9 0.6 0,5. 0.1 
Other ~ ~ ___bl ~ 

Total 100,0 100.0 100.0 100.0 

Out-of-State boats leaving Michigan via 
highways were surveyed by two different 
methods, traffic counts and interviews with 
those driving nonresident cars with boats. 
The traffic counts were conducted periodi­
cally, during a 120-day period (June through 
September), at 35 major points. All vehicles 
leaving Michigan hauling boats were stopped 
to determine: 

(1) origin (where was boat used) 
(2) destination (home) 
(3) where boat is kept (origin, destination, 

or other) 
(4) length of boat 
(5) horsepower of motor used 
(6) gallons of marine gas purchased in 

Michigan 
(7) miles from origin to destination 

Results of the study of particular importance 
to this appendix are shown in Tables R9---6 and 
R9---7. 

2.3 Recreational Boating Needs of 1980 

In the late 1960s the Michigan State Wa­
terways Commission completed a study of rec­
reational boating designed to predict the 
needs of boat owners in 1980. At the time of the 
study, 30 percent of all registered watercraft 
were used principally on the Great Lakes, and 
70 percent were used on inland waters of the 
State. However, as a result of establishing the 
trout and salmon fishery in the Great Lakes, 
use of Great Lakes waters is expected to in­
crease to 40 percent by 1980. 

The 20,660 mooring slips in 1965 on the Great 
Lakes in the State of Michigan were provided 
as follows: commercial marinas, 15,431 (7 4. 7 
percent); boat and yacht clubs, 2,972 (14.4 per­
cent); and public marinas, 2,257 (10.9 percent). 

The study indicated a total of 9,617 mooring 
slips on inland lakes in Michigan. Since there 
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TABLE R9-6 Allocation of Resident and Nonresident Boating Demand in the State of Michigan by 
River Basin Group • 

Nonresident Total 
Resident Resident Demand Demand Demand Met 

Demand Met In Area Met In Area In Area 
River Basin (1,000 Boat (1,000 Boat (1,000 Boat (1,000 Boat 

Group Days) Days) Days) Days) 

1.2 415 378 164 542 
2.1 112 101 28 129 
2.3 3,542 2,378 398 2,776 
2.4 1,569 1,442 2,054 3,506 
3.1 424 398 854 1,252 
3.2 1,426 629 267 896 
4.1 4,528 2,811 177 2,988 

TABLE R9-7 Percentage Distribution of State of Michigan Resident Demand to River Basin 
Groups 

River Basin Out of 
Group 1. 2 2.1 2.3 2.4 3.1 3.2 4.1 State 

1.2 94.3 0.3 1.5 3.1 0 0.3 0 0.5 
2.1 3.5 91. 3 0.6 4.4 0 0.2 0 0 
2.3 Not Available 
2.4 1.1 0.2 2,3 91.9 1.1 0,5 1.7 1.2 
3.1 0,5 0 0.1 4.3 92.7 0 2.4 0 
3,2 1.6 0.2 2.4 20.3 15.7 55.8 3.2 0.8 
4.1 1.9 0.1 3.1 17.2 10,2 4.2 62,0 1.3 

are no public marinas on inland lakes, these 
slips were provided solely by commercial 
marinas and boat clubs. 

The study also indicated that 11,661 boaters 
(6,562 on the Great Lakes and 5,099 on inland 
lakes) failed to find mooring berths of desired 
size and location. Some of these boaters even­
tually found larger, more expensive berths or 
berths at other locations, as shown in Table 
R9-8. 

Boats unable to moor had to be transported 
for each use, left in dry storage, or beached. 
Available berths were used as shown in Table 
R9-9. 

By 1980 the total number of boats desiring a 
berth on the Great Lakes is projected to be 
47,600; 27,500 berths will be desired in inland 
waters. To satisfy this demand the number of 
berths in 1965 must be increased by a factor of 

2.3 (47,600/20,661) for the Great Lakes and 2.9 
(27,500/9,617) for inland lakes. 

2.4 Survey of Boat Club Members 

Information gathered by the Boating In­
dustry Association (BIA), the Outboard Boat­
ing Club (OBC), and the Boat Owners Council 
of America (BOCA) is summarized in Table 
R9-10. 

2.5 Lake Michigan Regional Boating Survey 
and Analysis 

Objectives of the Lake Michigan Boating 
Study were to describe and analyze the pres­
ent patterns of boating on Lake Michigan ac-
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TABLE R9-8 Alternatives to Berths 

Number of Boats 
Alternatives Great Lakes 

Found larger berth or 
alternate location 2,321 

Obtained cottage mooring 1,190 
Unable to moor 3 1 051 

6,562 

TABLE R9-9 Berth Availability 

Inland Lakes 

343 
2,091 
2,665 
5,099 

.Number of Boats 
Berth Availability Great Lakes _ Inland Lakes 

Obtained desired berth size 
and/or location 

Did not obtain desired berth 
size and/or location 

18,340 

___bEQ 

20,6608 

9,274 

343 
9,617b 

8 Comprises 83 percent of total number of boats (24,902) 
desiring a berth on the Great Lakes 

bComprises 67 percent of total number of boats (14,373) 
desiring a berth on the inland waters. 

cording to a sample survey of boaters in the 
region, and to estimate the change in demand 
for Lake Michigan boating facilities. A com­
parison of present boating patterns and the 
demand projection with an inventory of exist­
ing facilities gives an indicatiori of how many 
new small-boat harbor facilities are likely to 
be needed in the future. This information is 
intended as a guide to the quantity and com­
bination of changes needed in small-boat har­
bors along the shores of Lake Michigan. These 
changes would include both the expansion of 
existing harbor areas and the construction of 
new harbors. 

The people surveyed were registered and 
documented boaters from counties within ap­
proximately 50 miles of Lake Michigan's west­
ern shore, Green Bay, and Lake Winnebago, 
having boats longer than 15 feet. The ques-

tionnaire included questions on the boater 
and his boat in addition to a detailed section in 
which the boater outlined his 1971 trip pat­
terns. The trip pattern information was di­
vided into two sections, one for those boaters 
who haul and launch their boat and another 
section for boaters who had their boat 
berthed, moored, or in dry storage. The launch 
boaters were asked to list their trips by launch 
site (which was found on a map by harbor 
number), their departure and arrival times, 
the day of week, and the month. The boaters 
who had their boat permanently based were 
asked to provide the above information plus 
their sequence of harbor stops and the reason 
for stopping on representative trips in the 
1971 season. 

The demand projection involved noting boat 
ownership by boat type and county of resi­
dence, using a cross-section regression analy­
sis. The independent variables in the regres­
sion were projected in order to obtain a fore­
cast of the change in boat ownership. The pre­
dicted change in boat ownership was trans­
formed to the estimated number of boats likely 
to use Lake Michigan and to the storage mode 
that these boats would likely need. Storage 
demand by county of residence was trans­
formed to storage demand at exlsting harbor 
sites. The predicted increase in demand for 
storage facilities only reflected projected in­
creases in population, population density, in­
come, and travel time. The initial boat owner­
ship regression included variables to reflect 
the quantity of harbor facilities within a one­
hour travel time of each county. Increases in 
harbor facilities such as launch lanes, berths, 
and moorings would also increase demand. 

The report provides information 6n esti-
, mated future site demand for various storage 

areas along the Lake Michigan shore and ex­
plains the relationship between transient and 
refuge demand and site demand. This was de­
termined by using simulated transient traffic 
patterns in the study region. 
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TABLE R9'-10 Data from Surveys of Boat Club Members 

Need .for additional 
boating facilities: 

Type.of facilities: 
Launching 
Docking 
Dry storage 
Wet storage 

Number of times a year 
boating equipment is 
used: 

1 - 10 
11 - 20 
21 - 40 
41 - 60 
More than 60 
Average 

Number-of hours spent 
each time: 

Less than 3 
3 - 5 
6 - 8 
More than 9 
Average 

Distance from favorite 
boating water: 

OBC 

85.4 

60.4 
54.0 
18.8 
13.2 

11.1 
24 .. 2 
32.2 
17.7 
14.8 
40.4 

20.4 
43.6 
25.2 
10.8 
5.0 

Less than 5 miles 24.6 
5 - 10 miles 10. 3 

10 - 25 miles 14 .. 0 
25 - 50 .miles 19,6 
More than 50 miles 31. 5 

Boat transportation 
Always trailered 59. 7 
·Boat left in water 36. 5 
Both 3.8 

Type of boat owned: 
Outboard 65. 2 
Inboard 7 .1 
lnboard/outdrive 13.4 
Rowboat 6.3 
Sailboat 3.2 
Canoe 1.9 
Houseboat 1. 6 
Pontoon 1,3 

Outboard boat 
Cruisers 
Runabouts 
Utility 
Racing 

ownership: 

Size- .distribution of 
cruisers: 

Less than ·20 feet 
20 - 24 feet 
More than 24 feet 

Size distribution of 
runabouts: 

Less than 14 feet 
14 - 16 feet 
16 - 18 feet 
More than 18 feet 

16.4 
65.4 
18.0 
0.2 

81.2 
13.0 
5.8 

13.6 
41.2 
35.1 
10.1 

BIA 

10.0 
30.1 
36.2 
13.3 
10.4 
34.5 

14.1 
43.2 
27.0 
lS.7 
6.9 

25.0 
10.1 
14.8 
17.9 
32.2 

68.3 
27.9 
3.8 

77.4 
6.7 
6.0 
4.2 
2.3 
1.2 
1.4 
0.8 

22.9 
64.6 
10.I 
0.8 

80.4 
17.1 

2.S 

7.5 
41.0 
41.3 
10.2 

BOCA 

81.7 

65.5 
51.2 
21.0 
11.9 

8.5 
25.5 
33.S 
19.9 
12.6 
36. 7 

15.2 
49.0 
23.6 
12.2 
5.8 

19.8 
8.3 

17.1 
19.1 
35. 7 

54.5 
41.1 
4.4 

66.2 
8.8 

16.2 
4.9 
2.3 
1.0 
0.2 
0.4 

12.4 
66.2 
20.0 
3.0 

79.2 
15.1 

5. 7 

12.0 
43.6 
38.5 
5.9 

Size distribution of 
utility boats: 

Less than 10 feet 
10 - 12 feet 
12 - 14 feet 
More than 14 feet 

OBC 

11.8 
22.4 
39.5 
26.3 

Inboard boat ownership: 
Cruisers 
Runabouts 

Si·ze distribution of 
cruisers: 

Less than 20 feet 
20 - 24 feet 
24 - 26 feet 
26 -. 30 feet 
More than 30 feet 

Size distribution of 
runabouts: 

Less than 16 feet 
16 - 18 feet 
More than 18 feet 

Average value of 

79.1 
29.9 

boating equipment: $3,097 

lnboard/outdrive 
ownership:a 

Cruisers 
Runabouts 

Buying intentions 
(kind of boat): 

Inboard/outdrive 
Outboard 
Inboard 
Sailboat 
Houseboat 
·Pontoon 
Canoe and others 

Average intended 
expenditures:b 

Water.most often used: 
Lakes 
Rivers 
Coastal 
Great Lakes 
Reservoirs 

Facilities used: 
Public 
Private 
Both 

Boating activities 
(percent of boaters): 

Fishing 
Water skiing 
Cruising 
Hunting 
Racing 
Skin or Scuba Diving 

46.4 
53.6 

45.4 
26.8 
14.2 
6.5 
4.6 
1.0 
1.5 

$4,329 

38.8 
25.8 
lS.7 
10.0 
10.2 

80.3 
17.1 
2.6 

72.1 
63.3 
86.6 

6 .. 6 
2.0 
1.4 

aSize distribution of inboard/outdrives not available. 
b 
At least 60% intend. to ·buy a new boat within the next five years. 

BIA 

10.2 
12.5 
33.0 
44.3 

72.2 
27.8 

7.7 
28.8 
25.0 
21.2 
17.3 

10.0 
• 50.0 
40.0 

BOCA 

9.6 
19.3 
28.9 
42.2 

.81.1 
18.9 

$2,839 $4,029 

42.2 
57 .8 

~ 45_2 
33.8 
14.4 
1.4 
2.9 
1.2 
1.1 

$3,.980 

48.5 
51.5 

46.5 
25.5 
17.1 
4.2 
4.3 
1.2 
1.2 

$4,794 

43.2 
22.6 
13.4 

9 .. 9 
10.9 

76.7 
18.0 
5.3 

76.4 
63.4 
86.0 
6.0 
2.6 
2.6 



Section 3 

STUDY METHODOLOGY 

3.1 Determination of Boating Requirements 

3.1.1 Size, Classification, and Distribution of 
the Small-Boat Fleet 

Data on the number and types of recrea­
tional boats in each river basin group were 
obtained from agencies of the Great Lakes 
States. All motorboats were classified by 
length as follows: less than 12 feet; 12 to 20 
feet; 20 to 30 feet; 30 to 40 feet; and over 40 
feet. However, not all of the Great Lakes 
States could provide boat classifications in 
this format. To obtain consistency, Coast 
Guard classifications were converted to the 
classification used in this report. 

Table R9---ll shows the number of boats reg­
istered in each of the 15 river basin groups. In 
those areas where boating waters are abun­
dantly available, per capita ownership is cor­
respondingly high. Where boating waters are 
lacking, there is lower per capita ownership, 
and it is assumed the existing facilities are 
overcrowded. The highest ownership rates in 
the Basin are in the northern areas where 
there is abundant boating opportunity. Per 
capita income in these areas is lower than the 
regional average. 

The value of the small-boat fleet was deter­
mined by the Corps of Engineers' surveys of 
boat owners and industry representatives. 

3.1.2 Forecast of Small-Boat Fleet Size 

The problem of projecting future demand 
for boating opportunities and facilities can be 
approached after having established that boat 
ownership is strongly correlated to water 
availability. The probable size of the small­
boat fleet and the corresponding demand for 
boating opportunity and facilities can be esti­
mated, given the following considerations: 

(1) Population, boater registration, and 
available effective water surface area are im­
portant in analyzing boating participation. 
Projections of boating demand can be made on 
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the basis of population increases, boating in­
d us try growth, and opportunity factors. 

(2) Time and distance to water surface 
areas are major factors in boat ownership. The 
analysis of demand-supply relationships is 
given by river basin group areas. Adjustment 
is made for transfer of boater demand from 
high demand areas to high supply areas. 

(3) The attitude of government toward the 
need for recreational boating will, to a major 
extent, determine the level of boating partici­
pation in the projection period .. 

Recreational boat ownership in the Great 
Lakes Basin has increased steadily in recent 
years, despite the severe lack of boating oppor­
tunity in the urbanized portion of the Region. 
The ratio of boats to people in the future is 
expected to depend on many complex vari­
ables, such as amount of leisure time, growth 
in per capita income, access to water, and 
amount of water surface available for boating. 
If these variables remain constant, the 
change in number of boats registered will be 
proportional to the population change. In the 
past these variables have changed in such a 
way as to increase the demand for boats and 
boating opportunity faster than the popula­
tion grew. 

Three alternative assumptions produced 
high, medium, and low projections of future 
levels of recreational boating in each river 
basin group. 

The high projection of boat ownership (Ta­
ble R9---12) is based on the growth in boating 
sales averaged over the last 10 years. The de­
mand for boating has been growing about 
twice as fast as the population. This growth, 
which is expected to continue for some time, 
has been attributed to a rising standard of 
living and greater mobility. It has been esti­
mated that the demand for boating facilities is 
growing three to five percent per year. The 
projection of three percent agrees closely with 
the growth in boating activities (sailing, 
canoeing, boating, and water skiing) given in 
Appexdix 21, Outdoor Recreation. 

The medium projection of boat ownership 
(Table R9-13) is based on the assumption that 
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TABLE R9'--ll Boat Ownership Data in the Great Lak"s Region, 1968 

Inland Water Area 
Planning Population (1,000 Acres) 
Subarea (1,000s) ·Total Usable 

1.1 347. 6 632 291 
1.2 195. 2 146 117 
2.1 948.0 314 250 
2.2 9,094.7 79 63 
2.3 2,393.8 132 106 
2.4 464.8 285 228 
3.1 128.1 139 111 
3.2 1,031.4 30 24 
4.1 4,649.9 50 39 
4.2 1,668.7 33 26 
4.3 3,029.5 18 14 
4.4 1,811.0 15 12 
5.1 855 .1 12 10 
5.2 1,332.1 212 180 
5.3 277 .8 40 32 ---

Total 28,277.7 2,136 1,503 

the number of boat owners will increase in 
direct proportion with the population. This 
method of projection ignores latent demand 
and projects boat ownership by extending the 
1968 ratio of registered boats per capita to the 
projected population of each basin. This 
method of projection was also used in Appen­
dix 8, Fish. A definite correlation exists be­
tween fishing license sales and registered 
boats in each area. This correlation varies 
from four to two licenses per boat and aver­
ages 2.96. A base line framework plan will be 
developed for this projection in each area. 

The low projection of boat ownership (Table 
R9-14) is based on the amount of boating sup­
ply available in each area. The low projection 
assumes that boating will grow in only those 
areas of surplus supply. 

3.1.3 Number of Boats 

Thirty percent of the boats using waters 
within any river basin group use Great Lakes 
waters. The remaining 70 percent use inland 
waters. 

Usable 
Inland Registered Boat Re-

Water Area Boats gistration 
per Capita (1 1000s) Per Capita 

• 837 46 .132 
.599 15 .077 
.264 58 .061 
.007 136 .015 
.044 142 .059 
.491 47 .101 
. 867 15 .117 
.023 55 .053 
.008 157 .034 
.016 43 .026 
.005 47 .016 
.007 41 .023 
.012 33 .039 
. 135 68 .051 
.115 19 ,068 ----
,053 922 .033 

3.1.4 Boat-Days of Use 

The boat-days of use were determined by 
multiplying the number of boats by 30 days of 
use per season for both Great Lakes and in­
land waters. The exception is Lake Superior 
where only 13 days of use per boat per season 
was used. 

3.1.5 Great Lakes Boating 

The number of launchings and boat berths 
required was determined by examining the 
composition of the fleet. It was assumed that 
all of the boats longer than 30 feet were per­
manently berthed in the Great Lakes. It was 
also assumed that some of the smaller boats, 
especially those 20 to 30 feet long, were either 
moored or wanted to moor on the Great Lakes. 
The difference between the number of boats 
using Great Lakes waters and the number of 
boats requiring berths is the number of boats 
requiring launching facilities. The number of 
launchings was found by multiplying the 
number of boats by 30 days of use per season. 
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TABLER9-12 Projected Growth in Boat Registration in the Great Lakes Basin Based on National 
Growth Trends and Bureau of Outdoor Recreation Growth Index 

River Basin Boats (1 000s) 
Group 1968 1980 2000 2020 

1.1 46 65 119 214 
1.2 15 21 38 70 
2.1 58 83 149 269 
2.2 136 194 350 632 
2.3 142 188 340 614 
2.4 47 67 120 219 
3.1 15 21 39 70 
3.2 55 78 142 256 
4.1 157 223 405 730 
4.2 43 61 111 200 
4.3 47 67 120 219 
4.4 41 58 106 191 
5.1 33 47 85 153 
5.2 68 97 175 316 
5.3 19 27 49 88 

Total 922 1,297 2,348 4,241 

Indexes (based on 1968 = 100) 

1.1 100 141 258 465 
1.2 100 140 253 467 
2.1 100 143 257 464 
2.2 100 143 257 465 
2.3 100 132 239 432 
2.4 100 143 255 466 
3.1 100 140 260 467 
3.2 100 142 258 465 
4.1 100 142 258 465 
4.2 100 142 258 465 
4.3 100 143 255 466 
4.4 100 141 259 466 
5.1 100 142 258 464 
5.2 100 143 257 465 
5.3 100 142 258 463 

Total 100 141 255 460 
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TABLER9-13 Existing Boat Registration and Projected Growth Based on Increase in Population 

River Basin Boats (1 OOOs) 
Group 1968a 1980 2000 2020 

1.1 46 49 55 63 
1.2 15 15 15 17 
2.1 58 63 80 102 
2.2 136 178 224 280 
2.3 142 198 257 332 
2.4 47 55 68 85 
3.1 15 19 24 30 
3.2 55 67 85 109 
4.1 157 194 215 222 
4.2 43 51 64 81 
4.3 47 53 70 86 
4.4 41 42 50 62 
5.1 33 38 47 60 
5.2 68 80 102 130 
5.3 19 19 22 25 

Total 922 1,121 1,378 1,684 

Indexes (based on 1968 = 100) 

1.1 100 107 120 137 
1. 2 100 100 100 113 
2.1 100 109 138 176 
2.2 100 131 165 206 
2.3 100 139 181 234 
2.4 100 117 145 181 
3.1 100 127 160 200 
3.2 100 122 155 198 
4.1 100 124 137 141 
4.2 100 119 149 188 
4.3 100 113 149 183 
4.4 100 102 122 151 
5.1 100 115 142 182 
5.2 100 118 150 191 
5.3 100 100 116 132 

Total 100 122 149 183 

aAbout 64,800 boats in the Region are now moored on Great Lakes waters. 

? 
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TABLER9-:-14 Existing and Projected Growth in Recreational Boat Registration Based on No 
Increase in Existing Supply of Boating Waters 

River .. Basin Boats (l,000s) 
Grou2 1968 1980 2000 2020 

Ll 46 50 57 64 
1.2 15 15 15 17 
2.1 58 68 85 109 
2.2 136 .136 136 136 
2.3 142 142 142 142 
2.4 47 55 68 85 
3.1 15 19 21 30 
3.2 55 55 55 55 

•·~-- 4.1 157 157 157 157 
4.2 43 43 43 43 
4.3 47 47 47 47 
4.4 41 4.1 41 41 
5.1 33 33 33 33 
5.2 68 80 80 80 
5.3 19 19 22 25 

Total 922 960 1,002 1,064 

Indexes (based on 1968 = 100) 

1.1 100 ,109 124 139 
1.2 100 100 100 113 
2.1 100 117 147. 188 
2.2 100 .100 100 100 
2.3 100 100 100 100 
2.4 100 117 145 181 
3.1 100 127 140 200 
3.2 100 100 100 100 
4.1 100 100 100 100 
4.2 100 100 100 100 
4.3 100. 100 lQO 100 
4.4 100 100 100 100 
5.1 100 100 100 100 
5.2 100 118 118 118 
5.3 100 100 116 132 

Total 100 104 109 115 
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3.1.6 Boating on Inland Waters 

Seventy percent of the total fleet (resident 
and nonresident boats) use inland waters. The 
demand for berths on inland waters was be­
tween 50 percent and 70 percent of the resi­
dent small-boat. fleet and 30 percent of the 
nonresident fleet using inland waters. The 
great majority of the berths are provided by 
private cottages and a few inland marinas (in­
cluding boat liveries and resorts). 

3.2 Capacity of Boating Waters 

Determining safe carrying capacity of water 
area is complex and beyond the scope of this 
study. Variables that influence the carrying 
capacity of water for recreational boating 
include user safety, especially while water 
skiing and boating at high speeds, physical 
characteristics of the body of water, such as 
depth and shape, and the number of islands 
or shoals. Winds can affect all types of boat­
ing. The point to which crowding will be 
tolerated depends upon the activity, the exist­
ing conditions, and individual preference or 
tolerance. 

3.2.1 Great Lakes Waters 

Much of the Great Lakes is not used by small 
craft because of the general lack of access to 
Great Lakes waters and the hazards as­
sociated with open lake use. Relatively pro­
tected bays do offer shelter to smaU craft and 
can be used when open lake use would be 
hazardous. An area of open waters that is 
highly used exists offshore from each harbor. 
While more study is needed to determine the 
shape of this zone, it should be circular with a 
radius of approximately five miles. The major­
ity of boats now operate within this area. 
Comparative data also indicate that offshore 
waters out to 10 miles .become available when 
harbors.are provided at intervals of 10 miles or 
less. 

Sheltered waters, those areas that are pro­
tected to some degree from wave action 
created by adverse climatic factors, are among 
the water 11reas in the Great Lakes usable for 
.recreational boating. Such areas are found in 
bays where the headlands are less than 10 
miles apart and among island groups that pro­
tect significant areas of water surface from 
wind action. The number of harbors that are 
located in sheltered waters was determined 

and subtracted from the total number of har­
bors in each river-basin group. 

The capacity of sheltered waters was com­
puted. for each time frame by the following 
formula: 
Annual boat:. Acres·of Use Number of 

days of use = water8 x factorb x boatable daysc 
10• 

Where a = Acres Of sheltered· waters 

b = The following use factors: 
33% for 1968 and 1980 
40% for 2000 
50% for2020 

c = 90 days for RBGs 1.1, 1.2, and 2.1 
112 days for all other RBGs 

d = Acres of water per boat 

Offshore waters include the water area cal­
culated to be within a 180° arc with a radius of 
five miles. Where the harbors are less than 10 
miles apart along unsheltered shorelines, the· 
area of the arc was decreased depending on 
the extent of overlap of the arc from the next 
adjacent harbor; 

The capacity of offshore w.ater was com­
puted by the following formula: 
Annual 

boat-days Acres of Use Number of 
of use = usable water8 x factor!> x boatable daysc 

10• 

• Where a = Acres of usable offshore waters 

b. = The following use factors: 
33% for 1968 and 1980 
40% for 2000 
50% for 2020 

c = 60 days for RBGs 1.1, 1.2, and 2.1 
75 days for all other RBGs 

d = Acres of water per boat 

The number of boats accommodated by shel­
tered and offshore waters was determined by 
dividing the total number of annual boat-days 
of use by 13 in RBGs 1.1, 1.2, and 2.1, and 30 in 
all other RBGs. 

3.2.2 Inland Waters 

In the absence of firm data, the following 
assumptions were used to develop carrying 
capacity of inland lakes for boating and • 
streams. for canoeing: 

(1) cruising boats: 10 acres of water per 
boat 

(2) fishing boats: 2 acres of water. per boat 
(3) trip canoeing: ¼ mile of stream per 

canoe 



(4) desirable turnover factor: 2 
(5) intensively managed turnover factor: 4 
(6) boating season: 120 to 150 days 
(7) percent of "good weather days": 80 per­

cent 
(8) percent of usable inland lake acreage: 

80 percent 
(9) percent of maximum capacity usable 

(limited by changing leisure time patterns): 33 
percent in 1970 and 1980, 40 percent in 2000, 
and 50 percent in 2020 

For inland waters, an average of cruising 
boats (10 acres) plus fishing boats (2 acres), 
6 acres per boat, is used to calculate the ulti­
mate capacity of inland waters. This does not 
include an allowance for water skiing. 

3.3 Methods of Meeting the Projected Boating 
Activity 

The strategy used to meet the increased rec­
reational boating requirements consists of in­
creased utilizationof existing waters, the cre­
ation of new boating waters, and the transfer 
of boating demand to other areas by develop­
ing new facilities. Elements of these programs 
may be structural or nonstructural. 

3.3.1 Increased Use of Existing Waters 

The program for increased use of existing 
boating waters consists of both structural and 
nonstructural elements directed at intensive 
management of the water resource. The ele­
ments of the Great Lakes program include 
construction of harbors, construction of 
marinas, and development of public access. 
The elements of the program for inland lakes 
and streams are construction of marinas, pub­
lic access development, lake management (ex­
tending the season by increasing weekday 
boating with a 4-day work week, time and 

., space zoning, and regulation of traffic), and 
improved maintenance of the existing boat­
able waters (i.e., improved water quality). 

3.3.2 New Water Areas for Recreational 
Boating 

Increasing the area of boating water is a 
direct method of enhancing boating opportu­
nity. Large and small impoundments inten­
sively managed for small-boat use near large 
metropolitan centers are generally most effi­
cient in meeting boating needs. Many people 
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demand that suitable boating waters be 
nearby before they will make the substantial 
investment in recreational boating equip0 

ment. The cost per boater day is far cheaper 
near population centers, but the cost per acre 
of water developed is much cheaper in remote 
and rural areas. The new objective in planning 
for recreational boating facilities is to provide 
the most boating days for the money. The old 
approach was to provide the most opportunity 
for the money regardless of the anticipated 
level of use. 

3.3.3 Transfer of Boating Demands 

Many boating needs can be transferred to 
areas with .surplus waters. Most of the north­
ern portions of the Region have surplus oppor­
tunity that can be used to meet demands of the 
southern, more populated areas. In this plan­
ning strategy, the high cost of development in 
urban· areas is avoided by providing opportu­
nity in rural areas. Needs also can be trans­
ferred from inland waters to Great Lakes wa­
ters where the supply is several times larger. 

States with- surplus water surface area are 
reluctant to expand recreational boating op­
portunities for nonresident boaters, because 
care must be taken to prevent deterioration of 
the environment in unique areas. 

3.4 Program Selection 

The work group devised three steps to de­
velop a framework program for recreational 
boating in the Great Lakes Basin. The process 
includes review of possible strategies and con­
sideration of their impact on study objectives. 
It establishes a priority for potential alterna­
tive program elements and also analyzes the 
framework programs in terms of effectiveness 
and cost . 

3.4.1 Strategies, Alternatives, Criteria, 
Impacts, and Priorities 

Table R9-15 displays the rationale used to 
determine the priority given framework pro­
gram elements: 

(1) increase the use of the existing water 
surface area by providing more recreational 
boating facilities 

(2) develop additional water surface area 
and facilities suitable for recreational boating 

(3) do nothing to provide recreational boat-
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TABLE R9-15 RecreationalBoating-Strategies, Alternatives, Criteria, Impacts, and Priorities 
Strategies Criteria I acts P.riorit:t: 

and Technical a Economicb Political . Effec- d EconomiC h- Environmentffi Regional h Total 
Alternatives Feasibility Expense Acceptancec tiveness Score Objectivese -Objectives Objectivesg Score Score Rank 

Increase use of existing 
water surface area 

GREAT LAKES 
Construct harbors 20 25 75 90 
Construct marinas 40 50 75 60 
Public access 40 75 75 60 

INLAND LAKES lit STREAMS 
Construct marinas 40 50 50 60 
Public access 40 50 50 90 
Lake res-toration 40 50 75 30 

Develop additional water 
surface area 

IMPOUNDMENTS 
Single-purpose 20 25 25 60 
Mult-iple-purpose 20 25 50 60 

RESTORATION 20 25 50 60 

Do nothing 
NO· PROGRAMS 60 75 25 30 

¾eighting: (20); rating: simple (3), 1110derate (2),. complex (1) 

bWeighting: (25); rating: inexpensive (3), moderate (2), ·expensive (1) 

Cweighting: (25): rating: yes (3), maybe (2), no (1) 

¾eighting: (30); rating; high (3), moderate (2)., limited (1) 

¾eighting: (30) 

fWeighting: (40) 

&weighting: (30) 

2IO 60 -40 90 !IO 320 2 
225 60 -40 90 !IO 335 I 
250 30 -40 30 20 270 5 

200 60 -40 90 IlO 3IO 3 
230 30 -40 60 50 280 4 
I95 0 40 30 70 265 6 

130 30 -80 60 IO I40 9 
IS5 30 -80 90 40 195 8 

IS5 0 40 30 70 225 

190 -30 -80 -30 -140 50 10 

hRating: beneficial(+), detrimental (-), great (3), moderate (2), minimal (1), no effect (O) 

ing facilities with the as sum pt ion that per­
sonal preferences will change to other recrea­
tional activities 

Alternative program elements that could 
achieve these strategies were then assigned. 
A set of four test criteria was established. 
These criteria were weighted and rated ac­
cording to complexity, expense, acceptability, 
and degree of effectiveness. The product of the 
weighting factor and the rating factor pro­
duced a number for each criterion . .These four 
numbers were added together to establish a 
score. Impacts were measured similarly by de­
termining the product of a weighting factor 
and a rating factor. The higher the sum of the 
two scores, the higher the rank of the pro­
gram element. 

3.4.2 Program Presentation 

A series of four tables presents data for rec­
reational boating in each of the river basin 
groups, the five Lake basins, and the Great 
Lakes Basin as a whole. 

The first table in this series presents the 
total amount of boating opportunities in each 
area. Recreational boating opportunities are a 
summary of data concerning existing capaci-

ty, potential capacity, and opportunity for 
both the Great Lakes and inland waters. On 
the Great Lakes, existing capacity includes 
the total water surface available for boating 
within sheltered areas and within.five miles of 
existing harbors-of-refuge. It was assumed 
that all surface water within bays whose head­
lands are less than 10 miles apart and all sur­
face water lying within island groups is shel­
tered. On bays with headlands more than 10 
miles apart, only that surface water encom­
passed between the shores of the bay where 
they close to less than 10 miles apart is in­
cluded as sheltered water. This means that 
the bay can provide more days of safe boating 
than offshore, unprotected water. The only 
offshore water considered is that water lying 
within a radius of five miles from existing 
harbors-of-refuge .. Harbors-of,refuge lying 
within sheltered water areas were excluded 
from the offshore water analysis to avoid dou­
ble counting. 

For all Lakes except Lake Superior, 75 an­
nual design days were used to determine the 
carrying capacity of offshore water surface, 
and 122 annual design days were used in con­
nection with sheltered water surface. Lake 
Superior's offshore water has 60 annual de­
sign days, and its sheltered water has 90. 



Computations included a design standard of 
10 acres of water per boat, a turnover factor of 
one, and use efficiency factors of .33, .40, and 
.50 for 1980, 2000, and 2020, respectively (Sub­
section 3.2.1). 

Potential capacity is the Great Lakes opti­
mal capacity to satisfy boating demand. Since 
harbors-of-refuge are essential for reasonably 
safe boating on Great Lakes waters, espe­
cially in offshore areas, it was assumed that 
additional habors-of-refuge must be de­
veloped to reduce the maximum distance be­
tween them to not more than 13 miles. Thus, 
the potential capacity of the Great Lakes wa­
ters includes all water under existing capacity 
plus all water that would become available if 
sufficient new harbors were constructed. The 
difference between the potential capacity and 
existing capacity represents the opportunity 
for additional boating on Great Lakes waters 
outside the five-mile radius around harbors­
of-refuge. 

On the Great Lakes, the difference between 
existing capacity and supply represents 
additional opportunity for recreational boat­
ing since much of the sheltered water and 
water within five miles of existing harbors is 
not being used to capacity. Only in RBGs 2.3, 
4.1, and 5.2 are these waters being used in 
excess of capacity. The waters in RB Gs 3.2, 5.1, 
and 5.3 are being used nearly to capacity. The 
installation of additional marinas and launch­
ing facilities on sheltered waters and within 
existing harbors will permit greater and more 
efficient use of the capacity of this water. The 
existing use on inland lakes and streams, 
which is equivalent to supply, represents the 
estimated use of these waters in 1970. 

Potential capacity of inland lakes and 
streams was determined by the use of criteria 
set forth in Section 3.2.2. It was assumed that 
80 percent of the inland lake acreage is either 
boatable or potentially boatable. Computa­
tions involved the use of 120 annual design 
days, except for Lake Superior.where 96 days 
were used. Six acres of water per boat, a turn­
over factor of two, and use efficiency factors 
of .33, .40, and .50 for 1980, 2000, and 2020 re­
spectively were used in the computations. 
Standards for computing stream capacity dif­
fered from those used on inland lakes only in 
that one-quarter mile of stream per boat or 
canoe was used in place of six acres of water 
per boat. 

The difference between potential capacity 
and existing capacity represents the amount 
of additional use that these water can support 
using the above standards. If a negative 
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number appears under opportunity on inland 
lakes and streams, those waters are presently 
being used beyond their stated capacity. All 
data in this table are cumulative by time 
frame. 

The second table in the series presents data 
on demand, supply, and needs for recreational 
boating. Recreational boating requirements 
are based on the projected demand for boating 
on the Great Lakes and the inland lakes and 
streams, and the supply available, or the esti­
mated use, for each time frame. It was as­
sumed that since the efficiency of the use of 
launching facilities will increase over time, 
the available supply will increase accordingly. 
The need is the difference between demand 
and supply. These data are cumulative by time 
frame. 

The third table in the series proposes a pro­
gram development for each area. Recreational 
boating program is shown in two parts. The 
upper part indicates the needs as set forth in 
the previous table, the portion of the needs 
programmed to be met by additional facilities, 
and the needs which will go unmet as a result 
of insufficient boatable water surface. A plus 
sign preceding a number under "Needs Un­
met" indicates that the proposed program will 
satisfy more needs than are shown. However, 
the surplus would serve to alleviate the needs 
of adjacent river basin groups. 

The lower portion of the table shows the 
number and type of facilities programmed to 
meet a portion of the needs. Program elements 
were not included beyond the stated capacity 
of the available water. Where inland lakes are 
being used beyond their stated capacity, the 
proposed inland lake marinas and accesses are 
limited only to newly programmed water sur­
faces. These data are cumulative by time 
frame. 

The fourth table in the series summarizes 
cost of the proposed programs. Recreational 
boating program costs include both the capital 
costs and the operation, maintenance, and re­
placement (OM&R) costs. Data in this table 
are stated incrementally by time frame, not 
cumulatively as in the preceding three tables. 

3.4.3 Program Costs 

Program costs are of two types, capital costs 
and operation, maintenance, and replacement 
(OM&R) costs. Capital costs include the initial 
costs of land acquisition and facility develop­
ment. They were computed by multiplying the 
number of units in the proposed program for 
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each time frame by the unit cost for respective 
element. The unit costs of the proposed 
framework elements are shown in Table 
R!l-16. 

TABLE R9-16 Capital Cost per Unit 

Type of 
Facility 

GREAT LAKES 

Marina 
Harbor 
Access 

INLAND LAKES 

Mat'ina 
Lake Access 

Unit 

Berth 
Acre 
Each 

& STREAMS 

Berth 
Each 

Stream Access Each 
Restoration Acre 
Impoundment Acre 

Cost 
Per Unit 

$ 2,800 
160,000 

75,000 

2,800 
75,000 
7,500 
5,000 
5,000 

Costs for both Great Lakes and inland lake 
access areas are based on a 50-car parking 
area and two launching lanes, including the 
necessary sanitary facilities, landscaping, and 
signing. The cost of a stream access is based on 
parking for 10 cars and launching fafilities for 
canoes and car-top boats. 

Harbor costs range from $120,000 to 
$200,000 per acre and include breakwaters, 
dredging, and navigation aids. An average 
cost of $160,000 was used for this study. Lake 
restoration costs include dredging and re­
habilitation of existing inland lake waters, the 
removal of dredge spoils, and their disposal. 
Costs of new impoundments include the cost of 
land and damages, reservoir clearing, reloca­
tion of people and utilities, and the sLructure. 

Costs of the various proposed framework 
elements were distributed in the following 
manner to Federal, non-Federal public, and 
private interests. All marin!! costs were allo­
cated to private development. Costs of all 

other recreation boating facilities were allo­
cated 50 percent to Federal and 50 percent to 
non-Federal public interests. 

OM&R costs include the cost of operation of 
the facilities, their maintenance cost, and the 
cost of replacement when the original 
facilities must be supplanted. Annual OM&R 
costs for all marina development were com­
puted as 10 percent of the capital costs. For all 
other facilities, they were calculated as two 
percent of the capital cost. 

Total OM&R costs were derived by the fol­
lowing formulas: 

A 
(1) 2 x K x 10 - 1971-80 OM&R costs 

(2) (Ax K x 20) + <} x K x 20)-1981-2000OM&Rcosts 

C 
(3) (Ax K x 20) +(Bx K x 20) +(-x K x 20) - 2001-2020 

OM&R costs 2 

where 

A= Capital costs during 1971-1980 
B= Capital costs during 1981-2000 
C= Capital costs during 2001-2020 
K= Annual cost factor: 10% for marinas ,and 2% for all 

other facilities. 

3.4.4 Program Effectiveness 

Program effectiveness is measured in two 
ways: 

(1) by comparing the portion of the com­
puted requirement or need that was left 
unmet with the portion of the need that was 
met through either the existing supply or fu­
ture programs 

(2) by assessing the ability of particular 
program elements to meet future require­
ments 

The first measure considers the status of 
recreational boating in terms of ability of 
existing facilities and the potential of possible 
programmed facilities to meet future require­
ments. The comparison also considers the po­
tential capacity of the resource base and the 
projection of the recreational boating activity. 
The second measure considers the amount of 
output anticipated in relation to the dollar 
input required to meet the same need. 



Section 4 

LAKE BASIN ANALYSIS 

4.1 Lake Superior 

Lake Superior is divided into two river basin 
groups covering parts of the States of Min­
nesota, Wisconsin, and Michigan. 

4-1.1 River Basin Group 1.1 (Lake Superior 
West) 

River Basin Group 1.1 is located at the west 
end of Lake Superior (Figure R9-13). Planning 
Su bare a (PSA) 1.1 encompasses a four-county 
area of Minnesota and a four-county area of 
Wisconsin. PSA 1.1 • contains 16,127 square 
miles (10,321,300 acres), of which 8.2 percent 
is rivers, inland lakes, and embayments. 
Seven of the eight counties border Lake 
Superior with a mainland shoreline of 331.3 
miles. The Apostle Islands, located along the 
Wisconsin shore, have approximately 175 
miles of additional shoreline. River Basin 
Group (RBG) 1.1 is defined as the hydrologic 
area draining into the west end of Lake 
Superior. Major watersheds include the St. 
Louis River basin, the Bad River basin, the 
Montreal River complex, the Apostle Island 
complex, and the Superior Slope complex. 
RBG 1.1 drains 9,227 square miles (5,907,000 
acres). 

The only major urban center in this river 
basin group is the metropolitan area of 
Duluth-Superior. The area's population, 
which was 345,000 in 1970, is projected to be 
366,600 by 1980, 417,200 by 2000, and 475,000 by 
2020. 

4.1.1.1 Boating Opportunities 

Recreational boating opportunities for RBG 
1.1 are summarized in Table R9-l 7. The table 
displays existing capacity, the projected use of 
existing facilities; potential capacity, the pro­
jected resource availability; and opportunity, 
the difference between the two. 

Lake Superior, especially on its north shore, 
does not have good harbor sites. Dangerous 
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storms require the construction of structures 
of great stability, and make safe harbors all 
the more necessary. Sport fishing, enhanced 
by the the introduction of coho salmon, will 
further increase the demand for harbor 
facilities. 

There are 14 commercial and recreational 
navigation harbors and 10 small-craft launch­
ing sites located along the Lake Superior 
shoreline in this area. Approximately 1,890 
small boats are berthed in these harbors. Ex­
cept for the harbors mentioned above and the 
area around the Apostle Islands and 
Chequamegon Bay, there are no sheltered 
Lake Superior waters in this area. Most boat­
ing activities are limited to within a five-mile 
radius offshore from the small-craft harbors, 
or to the sheltered waters around the 
Duluth-Superior, Apostle Islands, and 
Chequamegon Bay areas. 

Information concerning the location, 
number of boats, and distance between and 
type of installation at these harbor sites is 
given in Table R9-18. 

River Basin Group 1.1 has many inland 
lakes suitable for recreational boating (Table 
R9-19). Most of the lakes are si:nall, averaging 
approximately 210 acres per lake. However, 
there are 36 lakes, each covering more than 
1,000 acres. Of the total water area, it was 
estimated t.hat only 291,000 acres would be 
available for intensive use by boaters. 

This area has:an extensive network of rivers 
and streams. While some are suitable for 
canoeing, periodic low flows and the lack of 
stream improvements and maintenance limit 
the amount of canoeing and small-boat oppor­
tunity on 370 stream miles. The lower end of 
the St. Louis River has been improved for 
commercial navigation. Approximately 14 
miles of the river,· improved for small-craft 
navigation, is heavily used. Rivers and 
streams identified as good canoeing waters 
are the Bad, the Marengo, the Bois Brule, the 
Cloquet, the St. Louis, the Brule, and the Pi­
geon. 

The Boundary Waters Canoe Area (BWCA) 
in Minnesota is a segment of the Superior Na-
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tional Forest and is a unit in the National 
Wilderness Preservation System. In conjunc­
tion with the adjoining Quetico Provincial 
Park in Canada, it is the most outstanding 
canoe country in the world. BWCA's 1,060 
lakes (each covering 10 acres or more), encom­
pass 168,270 acres of water. They are intercon­
nected by streams and 116 miles of portage 
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trails. Outboard motor routes are designated 
at certain locations, but public sentiment fa­
vors a ban on all motorized boating within the 
area. While BWCA provides a surplus of 
canoeing water for the Minnesota region, it 
could not support twice its existing use with­
out regulations to preserve its unique wilder­
ness character. 
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TABLE R9-17 Recreational Boating Opportunities, RBG 1.1 (thousands) 
Existin,15 Ca2aci£l 

To 2020 To 1980 To 2000 

GREAT LAKES 
Nual>er of Boats 132.7 160.0 200.0 
Boat-Days of Uaa 1,724 2,081 2,601 

SHELTERED WATERS 
Am 260 ''° '60 
Boat-Daya of-Use ,., 936 1,170 
Numar of Boats 60.0 72.0 90.0-

OFFSHORE WATERS 
Am 477 477 477 
lk>at-Daya of Use 944 1,145 1,431 
Huaber of Boats n.1 88.0 110.0 

INLAND LAKES AND STREAMS 
N!llllber of Boats 57. 3 64.0 73. 7 
Boat-Daya of Uaa l, 719 1,920 2,211 

JNLAIIDLAUS N/A 
Acres• 

NIA N/A 

Boat-Daya. of Use 
Number of Boats 

ST ..... NjA •IA NjA 
Miles 
Boat-Days of Use 
NUlllbei: of, Boats 

RIVER· BASIN GROUP TOTAL 
Nuabei: of Boats 190.0 224.0 273.7 
Boat-Days of Use 3,443 4,001 4,812 

4.1.1.2 Boating Requirements 

Recreational boating requirements for RBG 
1.1 are summarized in Table R9-20. In 1969 the 
States of Minnesota and Wisconsin registered 
45,800 boats in this area. The largest number 
of these are located along the shore of Lake 
Superior in urbanized areas of St. Louis 
County, Minnesota, and Douglas County, Wis­
consin. There is an average of 13.2 boats for 
every 100 residents, which is primarily due to 
the abundance of boating opportunity located 
near the population. Overall population den­
sity is comparatively low and the resources 
are not being used to capacity. 

An analysis of boat registration data shows 
that 95 percent of the registered boats are less 
than 20 feet long. This is assumed to be true of 
the unregistered portion of the small-boat 
fleet as well. The composition of the resident 
(registered and unregistered) small-boat. fleet 
is shown in Table R9-21. 

River Basin Group 1.1 receives a moderate 
influx of nonresident boaters, especially from 
the metropolitan areas to the south. Nonresi­
dent demand satisfied in this area is estimated 
at 570,000 boat days, which is approximately . 
equivalent to 19,000 boats or 37 percent of the 
resident fleet. These estimates are based on 
data the State of Michigan obtained in a com­
parable area while researching origins and 
destinations of boating activities. Nonresi­
dent demand is assumed to increase in propor-

Potenti·al Ca11:acitl Ql!:eortuni£! 
To 1980 To 2000 To 2020 To 1980 To. 2000 To 2020 . 

183.0 220.4 275.5 50.3 60.4 75.5 
2,378 2,866 3,582 654 m 981 

N/A NIA NIA 
'60 '60 '60 ,., 936 1,170 
60.0 n.o 90.0 

804 804 804 
"' m m 

1,598 1,930 2,lol2 654 785 981 
123.0 148.4 185.5 50. 3 60.4 75.5 

103,0 124.8 156.1 45. 7 60.8 82. 4 
3,089 3,745 4,680 1,370 1,825 2,469 

NIA NIA •IA 
291 291 

"' 3,042 -J,688 4,609 
101.4 122.9 153. 7 

N/A N/A •IA 
370 370 370 
47 57 71 
1.6 1.9 2: 4 

286.0 345.2 431.6 96.0 121.2 157.9 
5,467 6,611 8,262 2,024 2,610 3,450 

tion to population growth in adjacent areas. A 
conservative estimate indicates that the non­
resident fleet in RBG 1.1 will grow to 53 per­
cent.of the resident fleet by 2020. 

A survey in 1968 by the Wisconsin Depart­
ment of Natural Resources indicated that a 
daily average of 95.2 cars with trailers used 18 
launching sites from May through September. 
The survey included 62 days, primarily on 
weekends. Using these data, the number of 
boat-use days for launching in that area is 
computed as follows: 

49 weekend days x 95.2 (approximately 100) 
launchings/day 4,900 

ldl weekdays x 30 launchings/day (assumed) 3,000 

Boat-Use Days 7,900 

If an estimated 8,000 boat-use days occur in 
remaining portion of RBG 1.1 (i.e., from 
Duluth-Superior to the Canadian border), 
total boat-use days for launched boats in RBG 
Ll would be 16,000. 

Additional information developed by the 
Wisconsin Department of Natural Resources 
indicates approximately 12,000 private boat 
trips were taken for trout and salmon in 1969, 
or approximately 75 percent of total boating. 
The remaining 25 percent (4,000 trips) in­
cludes pleasur.e boating and fishing for 
warmwater species. Adding commercial 
(charter) boat use to the 16,000 private boat­
use days brings the total to at least 20,000 in 
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TABLE R9-18 Great Lakes Harbor Facilities, RBG 1.1 

Type of 
Harbor Harbor 

Grand ·Portage, Minn. Non-Federal 
small-boat8 

Grand Marais, Minn. Federal 
commercial 
& small-boat 

Lutsen, Minn.b,c 

Beaver Bay, Hinn.b,c 

Two Harbors, Minn. Federal 
commercial 

Knife River, Minn.c,d Federal 
small-boat 

Duluth-Superior, Federal 
Minn. & Wis.c c011111ercial 

Amnicon, Middle, 
& Brule Ri~ers, Wis. 8 

Port Wing, Wis. Federal 
small-bolit 

Cornucopia; Wis. -Federal 
small:-boat 

Bayfield, Wis. 
d Federal 

small•boat 

La Pointe, Wis. ·Federal 
small-boat 

Washburn, Wis. a 

Ashland, Wis. 
a Federal 

co111111ercial 

Total 

Distance to 
Boats next • harbor 
Moored or refuge 

30 3S 

10 19 

10 38 

0 26 

10 7 

20 19 

1200 23 

0 ·11 

40 17 

40 36 

10 2 

60 7 

60 8 

300 28 

1850 

Remarks 

No facilities available. Local interests have 
constructed an unprotected dock. Sec. 107 
study is underway. 

Facilities considered adequate for existing 
traffic. 

A federal small-boat harbor has been authorized. 
Phase I, GDM studies to start in FY74. 

A federal small-boat harbor has been authorized. 
Phase I, GOH studies to ·start in FY.74. 

Provides refuge. Limited small-boat facilities 
available. Lack of local cooperation. 

Used primarily by.commercial fishermen. Local 
interest are constructing additional small-boat 
facilities. A serious wave problem exists and 
is being investigated. 

Local interests have constructed small-boat 
facilities. Provides refuge. 

Small-boat facilities do not exist. Funds for 
authorized survey study not available. 

Facilities considered adequate for existing 
traffic. 

Facilities considered adequate for existing 
traffic. 

Local interests have developed additional facilities. 
Possible modifications to correct a serious wave 
problem are being investigated. 

Serves primarily commercial fishing and ferry boats. 
Provides refuge. Local interests are developing a 
small-boat .harbor. 

Some facilities are available. 

Provides refuge but small-boat facilities are 
inadequate. Sec. 107 detailed project study is 
underway. 

8Sites which should be studied in the interest of .refuge or basing small boats. 

bHarbors where construction of authorized improvements, not yet initiated, should be undertaken in the interest of 
small boats. 

cConstructed harbors which warrant further study to determine advisability of further improvement of general 
navigation facilities in the interest of small boats. 

dHarbors where improvements by local interests are -needed for small boating. 

TABLE R9-19 Inland Lakes, RBG 1.1 

Total Number of 
Number Water area Lakes over 

State of Lakes (acres) 1,000 acres 

Minnesota 2,642 562,500 27 

Wisconsin ~ 69,700 .J! 
,Total 3,120 632,200 36 

Public 
Access 
Sites 

130 

276 

406 

1969. It is assumed that an additional 20,000 
boat-use days occur in the .Minnesota portion 
of RBG 1.1. 

The 40,000 boat-use days in 1969 include 
16,000 boat-use days by launched boats and 
24,000 boat-use days by berthed boats. Since 
there are approximately 1,900 boat.s berthed 
in River Basin Group 1.1, there are approxi­
mately 13 (24,000/1,900) boat-use days per boat 
per season in RBG 1.1. This factor is used for 
all boating in this area on Lake Superior. 
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TABLE R9-20 Recreational Boating Requirements, RBG 1.1 (thousands) .. _. 
To 1980 To 2000 To 2020 

CREArLADS 
Budlet of B0&ta 11.0 12.9 ·15.4 
Boat-Daye of uaa 143 168 200 

' IOA.TS BBUIIU 
NU!lber of Boe.bl 3. 7 4.4 5.2 
Boat-Daya of ·uae 48 57 " 

BOA.TS LAUNCHED 
lfuaber of Boats 7.3 8.5 10.2 
NUlllber of Launchinp 95 101 132 

lNLAHD LAKES AND STRIWIS 
Number of &oats 62.2 73.l 87.0 
Boat-Daya of Use 1.866 2,193 2,610 

BOATS BBRTBBI> 
Nwliler of Boats 27.t, 31.9 37.4 
Boat-Daya of Use 822 957 1,122 

BOATS LAUNCHED 
Nuaber of Boats 34.8 41.2 49.6 
Nuraber of Launchiop 1,044 1,236 1,488 

RIVER BASIN CROUP TOTAL 
Nlllllher of Boar.a 71.2 86.0 102.4 
Boat-Daya of Uae 2,009 2,361 2,810 

TABLE .R9-21 Composition of Resident 
Small-Boat Fleet, RBG 1.1 

Number Percent 
Length of Boats of Total 

Less than 12 feet 16,360 31.9 

12 20 feet 32,260 63.0 

20 30 feet 2,230 4.2 

30 40 feet 320 0.6 

More than 40 feet 140 0.3 

Total 51,310 100.0 

Thirty boat-use days per boat per season is 
used for inland waters. 

Even though this area has a relatively high 
boating participation factor, the low popula­
tion density and the abundance of water re­
sources create a surplus of good boating wa­
ters, which could help meet water recreation 
.demands of the more populous areas to the 
south. 

In order to optimize use of the area's surface 
water resources, small-boat harbors should be 
constructed on Lake Superior. Access must be 
greatly improved.and adequate facilities must 
be provided for optimum use of inland waters. 

The total resident fleet, 51,300 in 1960, is 
expected to grow to 54,500 in 1980, to 62,000 in 

S!!ii!!ll Need 
To 1980 To 2000 To 2020 To 1980 To 2000 To 2020 

3.1 3.4 3.8 7.9 9.5 11.6 
40 44 49 • lOl 124 151 

1.9 1.9 1.9 1.8 2.5 3.' 
25 25 25 23 32 43 

1.2 1.5 1.9 6.1 ,.o 8. 3 
15 19 24 .. 82 108 

57.J 64.0 73. 7 4.9 9.1 13.3 
1,719 1,920 2,211 147 273 399 

25.4 25.4 25, 4 2.0 6.5 12.0 
762 762 762 60 195 360 

31.9 38.6 48. 3 2.9 2.6 1.3 
957 1,158 1,449 87 78 39 

60.4 67.4 77.5 12.8 18.6 24.9 
1,759 1,964 2,260 250 397 550 

2000, and to 71,000 in 2020. The existing resi­
dent boating demand satisfied within the area 
is estimated at 94.3 percent of the resident 
fleet. The resident demand plus the present 
nonresident demand is the total recreational 
boating demand satisfied within River Basin 
Group 1.1. The total number of craft using the 
boatable waters in the area is expected to in­
crease from 67,400 in 1969 to 102,400 by the 
year 2020, as shown in Table R9-22. 

TABLE R9-22 Existing and Future Small­
Boat Fleet, RBG 1.1 (thousands) 

Number of Boats 

Resident
8 

Nonresident b 

Total 

Composition 

< 12 feet (31.9%) 

12 - 20 feet (63.0%) 

20 - 30 feet (4.2%) 

30 - 40 feet ·(o.6%) 

> 40 feet (0. 3%) 

1969 

48.4 

19.0 

67.4 

21.5 

42.5 

2.8 

0.4 

0.2 

1980 

51.4 

21.8 

73.2 

23.4 

46.1 

3.1 

0.4 

0.2 

2000 2020 

58.5 67.0 

27 .5 35.4 

86.0 102.4 

27.4 

54.2 

3.6 

0.5 

o. 3 

32.7 

64.5 

4.3 

0.6 

0.3 

8Registered boats+ 12% (unregistered boats) x 94.3% 
(use in area}. 

b37% of the 1969 resident fleet. Increasing 
thereafter as follows in percent of resident 
1980 (42%); 2000 (47%); and 2020 (53%). 

boats: 
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4.1.1.3 Recreational Boating Program number of studies in progress to determine 
the feasibility of constructing additional 
small-boat harbors along the shores of Lake 
Superior. The description and status of these 
studies are summarized in Table R9-24. 

The recreational boating program for RBG 
1.1 is summarized in Table R9-23. The table 
displays needs, needs programmed, and needs 
unmet for Great Lakes waters, inland lakes, 
and streams. Needs programmed are also 
shown as elements of a.framework program. 

The Federal government, in cooperation 
with State and local governments, has a 

The suggested strategy for selecting a 
framework program consists of increasing use 
of the large quantity of high quality boating 
waters that now exists, rather than develop­
ing new water areas. Primary alternatives to 

TABLE R9-23 Recreational Boating Program, RBG 1.1 (thousands) 
Needs Needs r~-d Needs Unmet 

To 1980 To 2000 To 2020 To 1980 To 2000 To 2020 To 1980 To 2000 To 2020 

GREAT LAKES 
Nunbe:r of Boats ,.9 9,5 11.6 ',9 11.0 16.0 0 +1.5 ... , 
Boat-Daya of Use 103 124 151 103 143 208 0 +19 m 

INLAND LAKES ANO STREAMS 
Number of Boats 4.9 9.1 13,3 4.2 8,9 13.8 o.' 0, Z 

'"· 5 
Boat-Days of Use· 147 m 399 m "' 415 20 6 +16 

RIVER BASIN GROUP TOTAL 
Number of Boats 12.8 18,6 24.9 12.1 19.9 29, 8 0,' +l.3 ¼,9 

Boat-Daya of Use 250 "' 550 230 410 623 20 +13 m 

PROGRAM ELEMENT N/ A- N/A N/A N 

STRUCTURAL UNITS 
Great Lakes 

L. Marinas berths 1,800 2,700 3,300 
2. Harboi-a acres 60 90 110 
3, Access each 40 45 55 

Inland Lakes and Streams 
l. Marinas berths 2,000 6,000 10,000 
2. Lake Access each 20 20 20 
3. Stream Access each 5 15 20 

4. Restoration acres 0 0 0 

5. ImpoW\dments acres 0 0 0 

TABLE R9-24 Studies on the Feasibility of Additional Small-Boat Harbors, RBG 1.1 

Locality 

Beaver Bay Harbor 

Lutsen Harbor 

Grand Portage 

Ashland 

Amnicon, Brule, 
& Middle Rivers 

Purpose 

To provide breakwater and 
12' harbor basin 

To provide breakwater and 
6' channel 

To provide breakwaters and 
maneuvering area 

To provide small-boat 
recreation harbor 

To determine the need for 
dredging the mouths of 
rivers and constructing 
entrance breakwaters 

Status 

Initiation of study contingent 
upon allocation of funds 

Init.iation of study contingent 
upon allocation of funds 

Inactive 

Detailed project report 
presently underway 

Initiation of study contingent 
upon allocation of funds 



be considered for RBG 1.1 are Great Lakes 
marina and harbor construction, inland lake 
marina construction, and improvement of 
public access. 

There is a definite need for more recrea­
tional boating facilities on Lake Superior, par­
ticularly along the Wisconsin shore, which 
features good harbor sites. The Minnesota 
shore, with its steep, rocky nature and the 
abundance of good inland lakes is not as con­
ducive to Lake Superior boating as the Wis­
consin portion. The Northwest Wisconsin Re­
gion Comprehensive Plan suggests a chain of 
small-boat harbors along the Lake Superior 
shore, spaced at approximately 15-mile inter­
vals, that would tie in with similar develop­
ment in Michigan's Upper Peninsula. 

There will be a need for 2,000 boat berths at 
inland marinas by 1980. Ten thousand boat 
berths will be needed by 2020. An undeter­
mined number of these berths undoubtedly 
will be provided at private cottages and re­
sorts. 

There is a need for launching facilities on 
Lake Superior. Forty facilities, each ac­
commodating 50 cars with trailers, are re­
quired by 1980 to meet demands. The capacity 
of these facilities will increase with time as 
changes in leisure-time patterns change the 
use factor, so a lesser number of facilities will 
be required in the other planning periods. 
Launching facilities should be developed or 
improved at both existing and new sheltered 
sites or harbors. 

The area contains enough inland water sur­
face area to satisfy recreational boating de­
mands for the entire planning period, but if 
these water resources are to be available to an 
increasing number of boaters, a considerable 
number of new access sites must be built. In 
some remote areas, this development must in­
clude the construction of an adequate road 
network, in addition to launching facilities, 
parking areas, and picnic and sanitary 
facilities at the site itself. The equivalent of20 
launching sites, each with parking for 50 cars 
and trailers, and five sites on streams, each 
accommodating 10 cars and trailers, is re­
quired to meet 1980 needs. Because of increas­
ing capacity of existing and new sites with 
time (use factor), only 10 addi.tional stream 
sites will be needed to meet needs in the 1981-
2000 period. Five more sites are programmed 
for the 2001-2020 period. 

Stream and lake maintenance will become 
increasingly important as lakes are used 
more. It is imperative that the high quality of 
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recreational boating experience now available 
be maintained in the future. 

4.1.1.4 Program Costs 

Recreational boating program costs for 
RBG 1.1 are shown in Table R9-25. Frame­
work program elements are quantified, and 
capital and annual costs are indicated for each 
element by time period. Program costs are 
then summarized as Federal, non-Federal 
public, and private. 

4.1.2 River Basin Group 1.2 (Lake Superior 
East) 

River Basin Group 1.2 is located at the east 
end of Lake Superior (Figure R9-14). Planning 
Subarea 1.2 defines the area by political 
(county) boundaries, encompassing a nine­
county area of Michigan's Upper Peninsu"la 
and containing 10,425 square miles (6,673,900 
acres), of which 3.5 percent is rivers, inland 
lakes, and embayments. Eight of the counties 
border Lake Superior, while the ninth has a 
shoreline along Lake Superior, the St. Marys 
River, and Lake Huron. These nine counties 
have a mainland shoreline of 555.5 miles along 
Lake Superior, 88.6 miles along the St. Marys 
River, and 18.3 miles along Lake Huron. In 
addition, there are 450 miles of shoreline 
around Isle Royale, Drummond and Sugar Is­
lands, and 123.5 miles of shoreline around 
Keweenaw Bay and Portage Lake. River 
Basin Group 1.2 is defined as the hydrologic 
area draining into the east end of Lake 
Superior. Major watersheds include the Por­
cupine Mountains complex, the Ontonagon 
River basin, the Keweenaw Peninsula com­
plex, the Sturgeon River basin, Huron Moun­
tains complex, the Grand Marais complex, 
Tahquamenon River basin, and the Sault 
complex. RBG 1.2 drains 7,754 square miles 
(4,964,000 acres). 

The only major urban centers in this area 
are Marquette and Sault Ste. Marie. Popula­
tion losses are anticipated in several of the 
less populated counties, such as Keweenaw, 
Baraga, Alger, and Luce. The area's popula­
tion, which was 186,000 in 1960 and 188,000 in 
1970, is projected to decrease to 171,000 in 
1980, then increase to 177,000 by 2000, and to 
194,000 by 2020. 

With proper development, River Basin 
Group 1.2 has the potential to satisfy not only 
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TABLE R9'-c25 Recreational Boating Program Costs, RBG-1.l 

Period 1970 to 1980 
Capital OM&R 

Coat.a Costs 
9,w,ttty ($1,000) ($1,000) 

PROGRAM ELEMENT 
UNIT 

STRUCTURAL (UHITS) ~ 
Great Lakes 

1. Harinas (berths) $ 2,800 1,800 5,0iiO 2,520 
2. Harbors (acres) 160,000 60 9,600 960 
3. Access (each) 75,000 40 3,000 300 

Inland Lakes and Stre-
1. Narinas (bertha) 2,800 2,000 5,600 2,800 
2. Lake. Access (each) 75,000 20 1,500 150 
3. Struam Acce,,n,. (each} 7,500 5 38 • ,. Re1.1toration (acres) 5,000 0 0 0 
5. llllPOUDd-nt (acre.s} 5,000 0 0 0 

TOTAL PllOGIWI COSTS 

Pedei,al 7,069 707 
Hon-Federal Public 7,069 707 
Private 10,640 5,320 

its own recreational boating needs, but also 
needs of a portion of the surrounding area. 
Program elements selected later are suggested 
guides to that development. Detailed studies 
concerning water resource management in 
the interest of recreational boating are 
needed in this area to determine the composi­
tion of the nonresident boat fleet using the 
area's waters, the anticipated growth of the 
nonresident fleet, and the maximum desirable 
capacity of existing berthing and. launching 
facilities for both Great Lakes and inland wa­
ters. 

Period 1981 to 2000 Pedod 2001 to 2020 
Capital OM&R Capt tal OM&R 
Coata Costs Coats Costs 

Quan.thy ($1,000> ($1,000> Quantity ($1,000) ($1,000) 

900 2,520 12,600 600 1,680 16,800 
30 4,800 4,800 20 3,200 6,400 
5 375 1,275 10 750 1,500 

4,000 11,200 22,400 4,000 11,WO 44,800 
0 0 600 0 0 600 

10 75 30 5 38 53 
0 0 0 0 0 0 
0 0 0 0 0 0 

2,625 3,352 1,994 4,276 
2,625 3,353 1,994 4,277 

13,720 35,000 12,880 61,600 

4.1.2.l Boating Opportunities 

Recreational boating opportunities for RBG 
1.2 are summarized in Table R9-26. The table 
displays existing capacity, the projected use of 
existing facilities; potential capacity, the pro­
jected resource availability; and opportunity, 
the difference between the two. 

There are 23 commercial and recreational 
navigation harbors with facilities for mooring 
approximately 600 boats along the Great 
Lakes shores of this river .basin group (Table 
R9-27). 

TABLE R9-26 Recreational Boating Opportunities, RBG 1.2 (thousands) 
Existing Ca1,1:acitz Potential Capacl ty 

To 1980 To 2000 To 2020 To 1980 To 2000 To 2020 
Q:1.1:~rtunlty 

To l!J80 To 2000 To 2020 

GREAT LAKES 
Number of Boats 119.6 143,4 179. 3 162.1 194. 3 243,0 

Boat-Days of Use 1,554 1,865 2,331 2,106 2,527 3,159 
42.5 50.9 63. 7 

552 662 828 

SHBLTER£D WATERS "1A 0/A 0/A 

Area 250 250 250 250 250 250 

Boat-Daya of Use 750 900 1,125 750 900 1,125 

NUlllber of Boats 57. 7 69.2 86.5 57, 7 69,2 86.5 

OFFSHORE WATERS 
Area 402 402 402 678 678 678 
Boat-Days of Use 804 965 1,206 1,356 1,627 2,()34 

NUU1ber of Boats 61,9 74.2 92, 8 104,4 125.1 156, 5 

276 276 276 
552 662 828 

. 42.5 50.9 63. 7 

INLAND LAKES AND STREAMS 
Nuaber of Boats 14.4 15. 7 17.5 43.8 52.l 65.5 

Boat-Days of llBe "' '71 525 1,307 1,571 1,963 
29.4 36.6 48.0 

874 1,100 1,438 

INLAND LAICES N_/A 0/A 0/A 
Acres 117 117 117 

0/A 0/A 0/A 

Boat-Days of Use 1,2)4 1,483 1,853 

NU!llber of Boats 41.4 49.4 61.8 

STREAMS ~/A "1A ~/A 
Miles 575 575 575 

0/A 0/A 0/A 

Boat-Days of Use 73 88 llO 
Nulllier of Boats 2 .4 2.9 3. 7 

RIVER BASIN GROUP TOTAL 
Number of Boats 134,0 159 .1 196. 8 205, 9 246,6 308.5 

Boat-Days of Use 1,987 2,336 2,856 3,413 4;098 5,122 
71.9 87.5 111. 7 

1,.426 ~.762 .2,266 
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TABLE R9-27 Great Lakes Harbor Facilities, RBG 1.2 

Harbor 

Little Girls Point, 
Mich, a 

Black River, Mich. 

Ontonagon, Mich.c 

Misery River, 
Mich. a 

Keweenaw Waterway, 
Mich. 

Eagle Harbor, 
Hich.c 

Copper Harbor, 
Mich. 

Lac La Belle, 
Hieb. 

Grand Traverse, 
Mich. d 

Keweenaw Waterway, 
Mich.d 

L'Anse, Mich. 8 

Huron Bay, Mich. a 

Big Bay, Mich. 

Presque Isle, 
Hieb. 

Marquette, Mich.c 

Au Train, Mich.
8 

Munisin§ Harbor, 
Mich. a, 

Grand Marais c d 
Harbor, Mich. ' 

Little Lake 
Harbor, Mich. c 

Whitefish Bay d 
Harbor, Mich. 

Tahquamenon River, 
Mich, 8 •d (mouth) 

BrimleY, Mich.
8 

d 
(Waiska River) ' 

Sault Ste. Marie, 
Mich. (St. Marys 
River) a,d 

Type of 
Harbor 

Federal 
small-boat 

Federal 
commercial 

Upper Entry 
Federal d 
commercial 

Federal 
small-boat 

Non-Federal 
small-boat 

Federal 
small-boat 

Federal 
small-boat 

Portage 
Entry 

Natural 
harbor 

Federal 
small-boat 

Federal 
commercial 

Federal 
commercial 

No Federal 
project 

Federal 
project 
depth 18' 

Federal 
project 
depth 12' 

Boats 
Moored 

0 

50 

30 

0 

60 

10 

30 

0 

0 

' 
30 

10 

10 

90 

llO 

30 

30 

0 

0 

0 

0 

0 

87 

Re11arks 

Limited facilities available. 

Facilities are being expanded. 

Provides refuge. A small-boat marina is 
under construction. 

No facilities available. Survey study for 
small-boat harbor is currently inactive. 

Provides refuge. Facilities for small 
boats have not been provided. 

Facilities considered adequate although a 
surge problem exists within the harbor. 
Michigan Waterways Commission has provided 
facilities. 

Michigan Waterways Commission has provided 
small-boat facilities. 

Facilities considered adequate for existing 
traffic. 

Serves primarily commercial fishing boats. 
Facilities considered inadequate for 
recreational craft. 

Provides refuge. Limited small-boat 
facilities have been provided. 

Some facilities are provided. 

Provides refuge. Limited priVate development. 

Facilities considered adequate for existing 
traffic. 

Provides refuge. A small-boat marina has 
been constructed by local interest. 

Provides refuge. Limited small-boat facilities 
available. 

No facilities available. A survey study has 
been authorized but not funded. 

Ruins of old commercial docks. Several 
small private docks municipal launching ramp. 
Small public dock. Additional berthing and 
docking facilities needed. Needs breakwater 
protection. 

Part of harbor endangered by deterioration 
of pile dike. Expansion of docking and 
launching facilities needed. 

Harbor entrance shoals rapidly. Harbor 
facilities are adequate. 

Needs new dock and launching facilities. 

New harbor site. Channel dredging and piers 
required. Local interests would furnish 
dock and launching sites. 

Natural harbor at mouth of river. Federal 
government has performed emergency dredging. 
Need additional channel dredging. breakwater 
protection, docking and launching facilities. 
Study has been authorized, but not initiated. 

Small harbor constructed by city downstream 
of locks. Study has been authorized but not 
initiated, 

aSites which should be studied in the interest of refuge or basing small boats. 

bHarbor where construction of authorized improvements, not yet initiated, should be 
undertaken in the interest of small boats. 

cConstructed harbors which warrant further study to determine advisability of further 
improvement of general navigation facilities in the interest of small boats. 

dHarbors where improvements by local interests are needed _for small boating. 



Recreational boating on the Lake is gener­
ally limited to the vicinity of the harbors in 
sheltered waters. The largest naturally shel­
tered water areas are St. Marys River and 
Whitefish, Keweenaw, and Huron Bays. 

This river basin group contains approxi­
mately 95 inland lakes, with a total water sur­
face area of 146,000 acres of which approxi­
mately 117,000 acres are boatable. The largest 
inland lake in the area, Lake Gogebic, covers 
an area of 8,700 •acres. While the lakes are 
larger and more numerous in the western 
portion of the area where many have sandy 
beaches and excellent water quality, poor ac­
cessibility hinders their use. Many of these 
lakes lie in remote forested areas with poor 
connecting roadways, but the potential for de­
velopment of streams and lakes for recrea­
tional use is good due to the large amount of 
publicly owned frontage. Extensive stretches 
of shoreline owned by private corporations are 
also available for limited use. 

This river basin group contains approxi- • 
mately 575 miles of streams and rivers suit­
able for canoeing, a prime summer and fall 
activity. The principal canoeing areas are the 
Ontonagon River (containing 50 percent 
canoeing waters), the Tahquamenon River, 
and .the Presque Isle River. Boating opportu­
nity in RiverBasin Group 1.2 is summarized in 
Table R9--28. 
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TABLE R9-28 Boating Opportunities, RBG 
1.2 

Classification Total Supply Access Sites 

Inland Waters 
Lakes (acres) 145,535 20 
Streams (miles) 

Developed 575 6 
Total 750 

Great Lakes Waters 
Open Acres 402,000 16 
Sheltered Acres 2so,ooo 7 
Total 652,000 23 

4.1.2.2 Boating Requirements 

Recreational requirements for RBG 1.2 are 
summarized in Table R9-29, which displays 
the demand, supply, and need for boats 
berthed and boats launched in terms of 
number of boats and boat-days of use. 

In 1968 the State of Michigan registered a 
total of 13,632 boats in the nine-county area. 
The four counties of Marquette, Chippewa, 
Houghton, and Gogebic contained 76.5 percent 
of the boats registered. Overall, there was an 
average of 7. 7 boats per 100 persons. 

The State of Michigan does not require the 
registration of canoes, sailboats, or other non­
powered craft, but it is estimated that their 

TABLE R9-29 Recreational Boating Requirements, RBG .1.2 (thousands) 
.,._, 

S!!2J!:1I Need 
To 1980 To 2000 To 2020 To 1980 • To 2000 To 2020 To 1980 To 2000 To 2020 

GREAT UJCES 
Number of Boats ,. ) .9.9 11.6 6.1 7,4 9.1 2, 6 2, 5 2. 5 
Boat-Daya of. Uae 113 129 151 79 96 118 34 33 33 

·BOATS BERTHED 
Number of Boats 0, 8 0,9 1.1 0,6 0.) 0, 8 0, 2 0, 2 0. 3 
Boat-Daya of Uae 11 12 14 8 9 10 3 3 4 

BOATS LAUNCHED 
Number of Bo•tll 7.9 9,0 10,5 5,5 6,) ,. 3 2,4 2, 3 2, 2 
Number of Launchings 102 117 137 71 87 108 31 30 29 

INLAND LAKES AND STREAHS 
Number of Boata 14. 4 14. 8 17. 4 14.4 15. 7 17. 5 +o.9 +o. l 
Boat-Daya of Uae 433 444 522 433 471 525 0 +27 +3 

BOATS BERTHED 
NUIIDer of Boats ) .9 8, l 9.4 8, 3 

'· 3 
8, 3 +o,4 +o,2 Ll 

Boat-Days of Use 237 243 282 249 249 249 +12 +6 33 

BOATS LAUNCHED 
Nu.d>er of Boats 6,5 6, 7 8.0 6.1 ) ,4 9.2 0. 4 +o. 7 +l.2 
Number of Launchings 195 201 240 183 222 276 12 +n +36 

RIVER BASIN GROUP TOTAL 
Number of Boats 23.1 24. 7 29.0 20.5 23.1 26.6 2.6 1.6 2 ,4 
Bo_at-Days of Use 546 573 673 512 567 643 34 6 30 
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number is approximately 10 percent of the 
registered small-boat fleet. This means that 
an additional 1,400 vessels are located in the 
area. 

As shown in Table R9-30, 97 percent of the 
registered boats are 20 feet or less in length. 
This is also assumed to be the case for the 
unregistered portion of the small-boat fleet. 

Poor access to inland waters and lack of good 
harbor facilities on Lake Superior keep the 
number of nonresident boaters in RBG 1.2 low, 
even though the area has ample boating wa­
ters. The estimated nonresident boating de­
mand satisfied in this area is calculated to be 
approximately 6,500 boats, or approximately 
43 percent of the resident fleet. These esti­
mates are based on data concerning origins 
and destinations of boating activities obtained 
by the State of Michigan in a survey in this 
area. 

Introduction of salmon and build-up of the 
lake trout population are expected to increase 
demand for fishing boat facilities. Develop­
ment of the multimillion dollar Pictured Rocks 
National Lakeshore is also expected to draw 
visiting yachtsmen to this area. 

The resident fleet, which was 15,000 in 1968, 
is expected to increase to 16,500 in 1980 and 
2000, and to 18,700 in 2020. The existing resi­
dent boating demand satisfied within the area 
is estimated to be 94.3 percent of the resident 
fleet. This, combined with the present nonres­
ide-nt demand, is the total recreational boating 
demand that is being satisfied in River Basin 
Group 1.2. The total number of craft using the 
boa table waters within the area is expected to 
increase from 20,600 in 1968 to 29,000 by 2020. 
This projection and the composition of the 
total fleet using waters in RBG 1.2 are shown 
in Table R9-31. 

TABLE R9-30 Composition of Resident 
Small-Boat Fleet, RBG 1.2 

Number Percent 
Length of Boats of Total 

Less than 12 feet 2,720 18.2 

12 - 20 feet 11,860 79.1 

20 - 30 feet 340 2.2 

30 - 40 feet 60 .4 

More than 40 feet 15 .1 

Total 14,995 100.0 

TABLE R9-31 Existing and Future Small­
Boat Fleet, RBG 1.2 (thousands) 

1968 1980 2000 2020 

Number. of Boats 

Resident 
a 

14,1 15.6 15.6 17.6 

Nonresident 
b 

~ ~ _!l_,_l 11.4 

Total 20.6 23.1 24.7 29.0 

Composition C 

< 20 feet 19.9d 22.3 23.8 27.9 
, 20 feet 0. 7e 0.8 0.9 1.1 

3
Registered boats+ 10% (unregistered ·boats) x 94.3% 
(use in area). i 

b43% of the 1968 resident fleet. Increasing 
thereafter in proportion to population increase 
in RBG 2.1 and 2.2 (tributary areas). 

cln the resident fleet, 97% are 20 feet or less and 
3% are more than 20 feet. In the nonresident fleet, 
95% are 20 feet or less and 5% are more· than 20 feet. 

dTotal includes 13.7 resident and 6.2 nonresident 
boats. 

eTotal includes 0.4 resident and 0.3 nonresident 
boats. 

The resident fleet demand is expected to 
grow slowly, in step with the area's population 
growth. Nonresident fleet demand is expected 
to grow at the rate the population increases 
from 1968 in adjacent areas of Wisconsin and 
Illinois, i.e., 15 percent in 1980; 40 percent in 
2000; and 70 percent by the year 2020. The 
number of boats longer than 20 feet demand­
ing berths on the Great Lakes is estimated to 
be 5 percent of the nonresident fleet. This is 
consistent with the ratio in tributary areas 
(RBG 2.1, 5 percent; RBG 2.2, 10 percent). The 
ratio of boats longer than 20 feet to resident 
boats in RBG 1.2. is 3 percent. 

These procedures will probably result in a 
very conservative estimate of needs for RBG 
1.2 because as facilities in central Wisconsin 
and in RBGs 2.1 and 2.2 become crowded, the 
number of persons desiring to use water in 
RBG 1.2 may increase much more rapidly then 
population growth. 

River Basin Group 1.2, with its small popu­
lation, large quantity of inland water, and 
long Lake Superior shoreline, could satisfy its 
own recreation needs, as well as a portion of 
the demands of neighboring regions, if access 
to existing inland waters were greatly im­
proved and adequate facilities were provided.·­
In addition, recreational boat harbors along 
Lake Superior should be constructed and ex­
panded. 



A study entitled "The Potentials of Com­
mercial Tourism in the Upper Great Lakes 
Area" indicated that in 1965 the region's effec­
tive market was within 275<miles. In 1975 the 
radius will be 500 miles, encompassing approx­
imately 103 million people. Trends show that a 
great demand for recreational boating 
facilities may be exerted in this sparsely<popu­
lated area by tourists and vacationists 
primarily from overcrowded metropolitan 
areas, such as Chicago-Milwaukee or Detroit. 

4.1.2-3 Recreational Boating Program 

Recreational boating program for RBG 1.2 is 
summarized in Table R9-32. The table dis­
plays the< needs, needs programmed, and 
needs<unmet for Great Lakes waters, inland 
lakes, and streams. Needs programmed are 
also shown as elements of a framework pro­
gram. The suggested framework consists of a 
combination public access sites and construc­
tion of Great Lakes marinas and harbors. 

In order to take advantage ofthe great boat­
ing opportunities that the many inland lakes 
and streams of this area offer, access must be 
improved. Many of the inland waters lie in 
remote areas that lack good access <roads. In 
addition, launching facilities at these lakes 
need to be constructed or improved. It has 
been suggested that each access site provide 
parking for a minimum of50cars. Inland lakes 
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currently handle approximately 14,400 boats 
while having a possible capacity of 41,400 
boats now and 61,800 boats by 2020. Stream 
access is programmed at 30 sites by 2020. 

Lake Superior, a great water resource, can­
not 'be used to its fullest extent without 
adequate provisions for access and shelter. 
Harbors spaced approximately every 15 miles 
along the Lake Superior shore would open the 
entire coastline to recreational boating, and 
greatly encourage use of.the Lake by boaters 
from other areas. A number of harbors al­
ready in existence need marina facilities for 
recreational boaters; Each harbor site should 
provide public launching sites. 

4.1.2.4 Program Costs 

Recreational boating program costs for 
RBG 1.2 are shown in Table R9-33. Frame­
work program elements are quantified and 
capital and annual costs are indicated for e<ach 
element by time period. Program costs are 
then summarized as Federal, non-Federal 
public, and private. 

4.2 Lake Michigan 

Lake Michigan is divided into four river 
basin groups covering parts of Michigan, Wis­
consin, Illinois, and Indiana. 

TABLE R9-.'12 Re<creational Boating Program, RBG 1.2 (thousands) 
...... Needs Progr.-d Needs Una,t 

To 1980 To 2000 To 2020 To 1980 To 2000 To 2020 To 1980 To 2Qgo I9 2920 
GUATLAUS 

Naber of Boata 2.6 2.5 2.5 1.5 2., 4.2 1.1 "'·' +1.7 
Boat•Days·of IJse 34 33 33 " JS 55 15 +5 +22 

tNLAHD L/IICES • AND STREAMS 
Nud,er of hat.a 0 "'·' .0.1 0.7 1.8 2.6 .0.7 +2,7 +2.7 
Boat-Daya of 1Jee 0 +27 +3 22 53 77 +22 +80 +80 

RIVBII. BASIN GJDUP TOTAL 
lllumber of. Boau 2.6 , .. 2.4 2.2 4. 7 ••• 0.4 +3.1 +4.4 
Boat-Daya of U.e 34 • 30 41 91 132 +7 +8' +102 

PROGIWIBLBHDIT N/A R/A . ,. .,. .,. ., . 
STIUCTIJBAL !!!!I!. 

Great Lakes • 
1. Mat'inu 

'""""' 300 600 750 
2, Hart.on· ~~ 10 20 25 
3, Ace-a .... 5 10 15 

Inland Lakes and· St.re-
1. Marli:,ae berth• 0 0 0 
2, Lake Access .... 5 10 10 
3, St.re• Access.each 10 20 30 
4, Restoration acre• 0 0 0 
5. lmpound9enu acres 0 0 0 
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TABLE R9-33 Recreational Boating Program Costs, RBG 1.2 
Period 1970 to 1980 Pel'iod 1981 to 2000 Period 2001 to 2020 

Capital OM&R Capital OM&R Capital OM&R 
Costa Costs Costs Costs Costa Costs 

Quantity ($1,000) ($1,000) Quantity ($1,000) ($1,000) Quantity ($1,000) ($1;000} 

PROGRAM EL!MENT • 
1111T 

STRUCTURAL (UNITS) ___fQll..,_ 
Great Lakea 
.1. Marin• - (berth,) $ 2,800 300 840 420 300 840 2,520 150 420 3,780 
2.- Harbors (acres) 160,000 10 1,600 160 10 1,600 960 s 800 1,4·40 
3 •. Access . (each) 75,000 s 37S 38 s 37S 22S s 37S 37S 

Inlarid, Lakes and Stream 
1. Marinas (bertha) 2·,soo 0 0 0 . 0 0 0 0 0 0 
2. Lake Acceea (each) 75,000 s 37S 38 
3. Stream Access (each) 7,500 10 15 8 
4. Restoration (acres) 5,000 0 0 0 
5 • 1-,oundmen t (acres) s,ooo 0 0 0 

TOTAL PaooJWI COSTS 

Federal 
Non-Federal Piillic 
Private 

1,212 
l,2l3 

840 

122 
122 
420 

4.2.1 River·Basin Group 2.1 (Lake Michigan 
Northwest) 

River Basin Group 2.1 is located on the 
northwest side of Lake Michigan (Figure R9-
15). Planning Subarea 2.1 defines the area.by 
political (county) boundaries, encompassing a 
20-county area of Wisconsin and a three­
county area of Michigan's.Upper Peninsula. It 
contains 16,248 square miles (10,401,900 
acres), of which 3. 7 percent .js rivers, inland 
lakes, and embayments. Nine of the counties 
border on Lake Michigan or Green Bay with a 
.shoreline of 420 miles. RiverBasin Group 2.1 is 
defined as the hydrologic area draining into 
the northwest part of Lake Michigan and 
Green Bay. The major watersheds, the· 
Menominee River basin and complex, 
Peshtigo River basin, Oconto and Pensaukee 
complex, Suamico complex, Fox River basin, 
and the Green Bay complex. RBG 2.1 drains 
16,856 square miles (10,791,000 acres). 

Major rivers in the area, the Menominee, 
Peshtigo, Fox-Wolf and Oconto, and inland 
lakes, which cover approximately 313,530 
acres of water surface, are used. for recrea­
tional boating in varying degrees, from nomi­
nal use in the ·northern part .of the area to 
extensive use in the southern part. Other 
areas with high ,participation rates are the 
sheltered waters of Green Bay and the inland 

s 
10 

0 
0 

37S 

" 0 
0 

1,212 
1,213 

840 

22S 
4S 

0 
0 

727 
728 

2,520 

0 
10 
0 
0 

0 

" 0 
0 

625 
625 
420 

300 
7S 
0 
0 

1,095 
1,095 
3,780 

waters which flow through the popular Lake 
Winnebago-Fox River region to Green Bay. 

Green Bay's western shoreline generally 
consists of gently sloping sand and gravel 
beaches backed by low sand banks. From the 
vicinity of the City of Green Bay northward 
along the eastern shore of Green Bay, the 
shoreline configuration changes to sand and 
gravel beaches backed by bluffs up to 100 feet 

•. high. Then come rocky beaches backed by rug­
ged .ledge rock bluffs, extending around the 
northern tip of the Door Peninsula. Bays in 
this area usually contain fine beach material 
backed by less rugged bluffs. This portion of 
the Door County coast has high scenic and 
recreational value. Beginning at the northern 
extremity of the Door Peninsula and moving 
south along the Lake Michigan side, the shore­
lands are generally a mixture of ledge rock 

• cliffs and banks interspersed with numerous 
beaches and shallow bays. The beaches are 
backed by either low bedrock bluffs or low 

- plains of lacustrine sand and gravel. Many of 
the bays are backed by low wetlands. This type 
of shoreland extends southward along approx­
imately two-thirds· of the Door Peninsula. 
Then it changes to red clay. bluffs, 10 to 70 feet 
high, interspersed with sand' dunes and low 
sand bluffs with narrow s-and or gravel 
beaches. Shorelands of this kind continue 
through the remaining ·portion of the area. 



FIGURE R9-15 Harbor Facilities, RBG 2.1 
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4.2.1.1 Boating Opportunities 

Recreational boating opportunities for RBG 
2.1 are summarized in Table R9---34, which dis­
plays existing capacity, the projected use of 
existing facilities; potential capacity, the pro­
jected resource availability; and opportunity, 
the difference between the two. Currently 
there are 34 commercial and recreational 
navigation harbors along the Great Lakes 
shores of the area, which have facilities for 
permanently mooring an estimated 1,536 
boats (Table R9---35). Recreational boating in 
Green Bay is reasonably developed, while it is 
relatively undeveloped along the area's Lake 
Michigan shore, generally considered some­
what hazardous because of rocky waters and 
storms. Recreational boating on Lake Michi­
gan waters is largely limited to the immediate 
vicinity of the harbors or the sheltered waters 
of Green Bay. • 

The State of Wisconsin and private interests 
have constructed recreational harbors and 
launching facilities on Lake Winnebago and 
connecting inland waters,· which provide 
berthing facilities for 1,5.88 boats. The boats 
located on Lake Winnebago have access to 
Lake Michigan through the lower Fox River 
and Green Bay. 

This area has a large number of inland 
lakes, most of which are suitable for recrea­
tional boating (Table R9---36), but only 15 of the 

lakes have areas greater than 1,000 acres. Of 
the total water area, it is estimated that only 
250,000 acres are boatable. 

This area also has an extensive network of 
rivers and streams, including 700 miles suit­
able for canoeing, but lack of access and 
periodic low flows diminish the recreational 
value of many of the streams. Main rivers and 
tributaries identified as good canoeing waters 
are the Menominee, Wolf, Waupaca, Waupaca 
Chain, Peshtigo, Brule, Net, Paint, Fence, 
Michigamme, Pine, Pike, and Popple Rivers. 

Extensive reaches of the Fox and Wolf Riv­
ers are also suitable for powered craft. The 
Wolf River has been improved for recreational 
navigation from Lake Poygan to the commu­
nity of New London, a distance of30 miles. The 
Fox River is developed for recreational navi­
gation for 32 miles from the community of Ber­
lin to Lake Winnebago. Lake Winnebago and 
the lower Fox River have been improved and 
are used extensively by recreational craft. 

4.2.1.2 Boating Requirements 

Recreational boating requirements for RBG 
2.1 are summarized in Table R9---37. The table 
displays demand, supply, and need for boats 
berthed and boats launched in terms of the 
number of boats and the boat-days of use. 

In 1968 Michigan registered 58,000 boats 

TABLE R9-34 Recreational Boating Opportunities, RBG 2.1 (thousands) 

Exia ting Cafaci tI Potential Ca2acitl:'. Q:e2ortun1tz 
To 1980 To 2000 To 2020 To 1980 To 2000 To 2020 To 1980 To 2000 To 2020 

GREAT IAX.ES 
Number of Boats 67 .8 81,3 101.8 84.6 101.4 126.9 16. 8 20. l 25, 1 
Boat-Days of Use 2,033 2,439 3,054 2,536 3,042 3,808 503 603 754 

SHELTERED WATERS N/A NIA NIA 
Area 224 224 224 224 224 224 
Boat-Days of Use 840 1,008 1,265 840 1,008 1,265 
Nud>er of Boats 28.0 33, 6 42.2 28,0 33,6 42.2 

OFFSHORE WATERS 
Area 477 477 477 678 678 678 201 201 201 
Boat-Days of U11e 1,193 1,431 1,789 1,696 2,034 2,543 503 603 754 
NU1I1ber of Boata 39,8 47. 7 59.6 56,6 67 ,a 84, 7 16,8 20. 1 25, 1 

INLAND LAKES AND STREAKS 
Number of Boat8 137 .o 150.0 168.0 112, 7 136.5 170.6 -24. 3 -13.S 2.6 
Boat-Days of Use 4,110 4,500 5,040 3,378 4,095 5,118 -732 -405 78 

INLAND Lt.KES >IA >IA NIA >IA NIA '1A 
Acres 250 250 250 
Boat-Days of Use 3,267 3,960 4,950 
Numbsr of Boats 109.0 132.0 165,0 

STREAKS NIA >IA NIA >IA >IA >IA 
Miles 700 700 700 
Boat-Days of Use 111 135 168 
Nuuber of Boats 3. 7 4.5 s·.6 

RIVER BASIN GllOIJP TOTAL 
Number of Boats 204. B 231. 3 269. B 197.3 237 .9 297 .5 -7.5 6,6 27, 7 
Boat-Days of Use 6,143 6",939 8,094 5,914 7,137 8,926 -229 198 832 
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TABLE R9....:15 • Great Lakes Harbor Facilities, RBG 2.1 

Harbor 

Cedar River Harbor, 
Mich. 

Menominee Harbor & 
River, Mich. & Wis. 
Peshtigo River, Wis.a,d 

North Bay Shore 
Park, Wis. 

Oconto Harbor, 
Wis.c,d 

Pensaukee Harbor, 
Wis.d 

Little Suamico, Wis. 

Big Suamico, Wis. 

Green Bay Harbor, 
Wis. 

a d Dyckesville, Wis. ' 

Brussels, Wis. 

Little Sturgeon Bay, 
Wis. 

High Cliff, Wis. 

Sturgeon Bay, Wis. 

Egg Harbor, 
Wis.a,d 

Fish Creek, 
Wis.a,d 

Eagle Harbor, 
Wis;a,d (Ephraim) 

Sister Bay, 
Wis.a,d 

Ellison Bay, 
Wis. a, d 

Gills Rock, Wis. 8 •d 

Washington Harbor, 
Wi.i;;. 

Boats 
Moored 

0 

139 

0 

0 

175 

-6 

0 

5 

177 

0 

0 

4 

25 

20 

58 

57 

100 

40 

0 

5 

0 

Distance to 
next harbor 
or refuge 

27 

12 

7 

5 

14 

10 

7 

8 

12 

9 

9 

13 

4 

19 

7 

8 

5 

5 

5 

9 

4 

Remarks 

Authorized Federal projeCt scheduled for 
construction iu FY70. Provides refuge for 
small boats. 

Menominee Yacht Basin and Marina provides 
facilities and adeqi.iate refuge for small boats. 

Non-Federal public launching facility. 

Non-Federal public launching facility. 

Facilities for small boats not too good. 
Provides refuge. Survey report underway. 

No facilities available for recreational 
boats. Provides refuge. 

Non-Federal public lauriching facility. 

No facilities available for small boats. 
Provides refuge. 

Several marinas provide good ~acilities. 
Provides refuge. 

Non-Federal public launching facility. 

Non-Federal public launching facility. 

Limited facilities available. Area well 
protected against all N to .NE winds. 

Private marina. Good protection for small 
·boats except for winds from N t.o NW. 

Private interests provide good facilities 
and refuge for small boats. 

Good facilities and refuge are provided 
at private and public docks. Survey report 
on Door County underway. 

Good facilities are provided at private and 
public docks. Area protected from all winds 
except those from N to NW. Can find pro­
tection behind certain docks. Survey 
report on Door County underway. 

Good facilities provided at privately 
operated docks. Well protected from all 
winds NE to NW clockwise. Wide open to 
NW except behind docks. Survey report on 
Door County underway. 

Good facilities provided at privately 
operated docks. Good protection in any 
winds from ENE to W clockwise. Wide open 
to Nor NW except behind docks. Survey 
report on Door County underway. 
Fair anchorage facilities available. Good pro­
tection from all winds NNE to WSW clockwise. 
Wide open from W to N clockwise except behind 
docks. 
Limited facilities available. Area .is wide 
open to N, but is safe for all winds from 
E to W. 

No docking facilities available. Provides 
orotection from all .winds except those from 
N to NE. 
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TABLE R9-35(continned) Great Lakes Harbor Facilities, RBG 2.1 

Harbor 

Jackson Harbor, 
Wis.c,d 

Detroit Harbor, 
Wis.c,d 

North Port, 
Wis. 3 

Rowley Bay, Wis. 

Baileys 
Wis.a,d 

Harbor, 

Jacksonport, Wis. 

Sturgeon Bay & Lake 
Michigan Ship Canal, 
Wis. 

Algoma Harbor, Wis. 

Kewaunee Harbor, Wis. 

Two Rivers, Wis. 

Manitowoc 

Cleveland 

Sheboygan 

Total 

Lake Winnebago Area 
(Wisconsin) 

High Cliff 
C~lumet County Park 
Calumet Harbor 
Fond du Lac 
Pioneer Inn Harbor 
Millers Bay 
Fox River 
Wolf River 
Lake Winneconne 
Berlin 

Total 
Combined Total 

Boats 
Moored 

0 

0 

0 

15 

15 

0 

250 

40 

15 

98 

36 

0 

_____E 

1,536 

120 
75 

125 
195 
190 

88 
260 
207 
225 
103 

1,588 
3,124 

Distance to 
next harbor 

or refuge 

15 

4 

21 

14 

8 

17 

16 

12 

26 

6 

13 

13 

29 

Remarks 

No commercial facilities available for 
small boats. Provides shelter from all 
winds. 

Limited dock facilities available for 
small boats, Provides refuge. 

Dock for Washington Island Ferry located 
here. No protection available. Survey 
report on Door County underway. 

Limited facilities. Mostly private docks. 
Some protection for small boats except for 
winds from Sand SE. Launching ramp. 

Limited facilities for small boats. Open 
to winds from SE to SW clockwise. Has 
some fully protected spots. Survey report 
on Door County underway. 

Non-Federal publi~ launching facility. 

Arrowhead breakwaters and cana~ provide 
refuge. 

Limited facilities for small boats available. 
Refuge provided by breakwaters. 

Limited facilities for small boats available. 
Provides refuge. 

Non-Federal public launching facility. 

3 Sites which should be 9tudied in the interest of refuge or basing small boats. 

bHarbors where construction of authorized improvements 7 not yet initiated 7 should be 
undertaken in the interest of small boats. 

cConstructed harbors which warrant further study to determine advisability of further 
improvement of general navigation facilities in the interest of Sffic!,ll boats. 

¾arbors where improvements by local interests in interest of small boats are needed. 



TABLE R9-36 Inland Lakes, RBG 2.1 
Total Number of Public 

Number Water area Lakes over Access 
State of Lakes 

a (acres) 1,000 acres Sites 

Michigan 
b '33 35,430 1 25 

Wisconsinc 1,025 278,100 ~ 590 

Total 1,558 313,530 15 615 

~akes less than 10 acres in area are not included 

bDepartment of the Interior, Bureau of·Outdoor Recreation 

<vtsconsin Department of Natural Resources 

and Wisconsin registered 63,200 in this 23-
county area. Registered boats are distributed 
uniformly throughout the area, although 
slightly concentrated on Lake Winnebago. 
Currently there are approximately six regis­
tered boats for every 100 residents. 

The State of Wisconsin does not require reg­
istration of canoes or sailboats less than 12 
feet long. The State of Michigan does not re­
quire registration of canoes, sailboats, or 
other nonpowered craft. However, compara0 

tive data indicate that the number of these 
unregistered craft is approximately equiva­
lent to 20 percent of the registered small-boat 
fleet. This means approximately 13,000 
additional boats are located in this area, 

Analysis of boat registration data shows 
that 95 percent of recreational craft are 20 feet 
or less in length. This is assumed to be true for 
the unregistered portion of the small-boat 
fleet, as well. 
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Nonresident boating demand satisfied in 
River Basin Group 2.1 is calculated to be 
2,784,000 boat days, the equivalent of approx­
imately 90,000 boats or approximately 150 
percent of the registered fleet. These esti­
mates are based on data obtained by the State­
of Michigan while invistigating origins and 
destinations for boating activities in an area 
comparable to RBG 2.1. Composition of the es­
timated nonresident fleet is determined by 
applying the same percentages used for the 
resident fleet. Table R9--38 shows the composi­
tion of existing and future combined resident 
(registered and unregistered) and nonresi­
dent small-boat fleets using waters within 
RBG 2.1. 

The existing resident boating demand satis­
fied within the are.a is estimated at 93 percent 
of the resident fleet. This, along with the pres­
ent nonresident demand, is the total recrea­
tional boating demand satisfied in River 
Basin Group 2.1. 

4.2.1.3 Recreational Boating Program 

The recreational boating program for RBG 
2.1 is summarized in Table R9-39, which dis­
plays the needs, needs programmed, and 
needs unmet for Great Lakes waters, inland 
lakes, and streams. Needs programmed are 
also shown as elements of a framework pro­
gram. 

The Federal government, in cooperation 
with State and local governments, has studies 

TABLE R9-37 Recreational Boating Requirements, RBG 2.1 (thousands) 

,._, 
S!5!I!l! Need 

To 1980 To 2000 To 2020 To 1980 To 2000 To 2020 To 1980 To 2000 To 2020 

GRBAT LADS· 
lfuabe<t of Boats 26.0 33.0 42.0 11,0 13.0 16.0 15.0 20.0 26.0 
Boat-Days of Use 180 990 1,260 330 390 480 450 600 780 

BOATS BERTHED 
NUllber of Boats , 2,6 3.3 4. 2 LO LO LO L6 2. 3 3. 2 
Boat-Days of Use 78 99 126 30 30 30 48 69 96 

BOATS LAUNCHED 
Mu.ber of Boats 23.4 29. 7 37 .6 10.0 12.0 15.0 13.4 17. 7 22, 6 
Number of Lawu:hings 702 891 1,134 300 360 450 402 531 684 

INLAND LAKES AND STllEAlt'> 
Ntlllber of Boats 147.0 164.0 235.0 137 .0 150.0 166.0 10,0 34.0 67 .o 
Boat-Days of Use 4,410 5,520 7,050 4,110 4,500 5,040 300 1,020 2,010 

BOATS BERTHED 
Number of Boats 68.0 86.0 109.0 65.0 65.0 65,0 3.0 21.0 44.0 
Boat-Daya of Use 2,040 2,580 3,070 1,950 1,950 1,950 90 630. 1,320 

BOATS LAUMCHED 
Nud:>er of Boats 79.0 98.0 126.0 72.0 87.0 103.0 7,0 11.0 23,0 
Number of Launchings 2,370 2,940 3,780 2,160 2,610 3,090 210 330 690 

RIVER BASIN GROUP TOTAL 
Number of Boats 173.0 217 .o 277 .o 148.0 163.0 184.0 25.0 54.0 93.0 
Boat-Days of Use 5,190 6,510 8,310 4,440 4,890 5,520 750 l ,620 2,790 
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TABLE R9-38 Existing and Future Small-
Boat Fleet, RBG 2.1 (Thousands) 

1969 1980 2000 2020 

Number of Boats 

Resident
8 

71.0 71.0 89.0 114.0 

Nonresidentb 90.0 102.0 128.0 163.0 

Total 161.0 173.0 217.0 277.0 

Composition 

< 12 feet (32.0%) 51.Sc 55.3 69.5 88.7 

12 - 20 feet (63.0%) 101.Sd 109.0 137.0 174.0 

20 - 30· feet (4.0%) 6.4e 6.9 8. 7 11.1 

30 - 40 feet (0. 7%) 1.if 1.2 1.5 1.9 
> 40 feet (0.3%) o.ss 0.5 0.65 0.83 

8Registered boats+ 20% (unregistered boats) x 93% 
(use in area). 

~Registered boats x 150%. 

<=-rotal includes 22.7 resident and 28.8 nonresident 
boats. 

d.rotal·includes 44.8 resident and 56.7 nonresident 
boats. 

eTotal includes 2.8 resident and. 3.6 nonresident 
boats. 

£Total includes o~s resident and 0.6 nonresident 
boats. 

&rota! includes 0.2 resident and 0.3 nonresident 
boats. 

in progress to determine the feasibility of con­
structing additional small-boat harbors along 
shores ofLake Michigan in River Basin Group 
2.1. The description and status of these studies 
are summarized in Table R~40. 

The priority ranking of alternatives deter­
mined that program elements should increase 
the use of existing water area rather than de­
velop additional water surface area. 

Because present programs do not provide 
for facilities adequate to meet the projected 
needs, an updated program concerning small­
boat harbor development on Lake Michigan 
is essential to the expansion of recreational 
boating on these waters. A better system to 
inform recreational boaters of weather condi­
tions and forecasts is also needed. 

The ultimate disposition of navigation 
facilities in the Fox River between Lake Win­
nebago and Green Bay, Wisconsin, is impor­
tant to the further development of recrea­
tional navigation in this area. This reach of 
the river was initially improved with the con­
struction of 19 locks and nine dams, which as­
sured six-foot water depths for commercial 
navigation. With the decline and subsequent 
disappearance of all scheduled commercial 
traffic on .the waterway in 1960, only recrea­
tional navigation remains. The State of Wis­
consin and the Corps of Engineers will deter­
mine if the locks and dams should.be improved, 
eliminated, or maintained. 

TABLE R~39 Recreational Boating Program, RBG 2.1 (thousands) 
Needs Needs Pro1raD1Ded Needs um .. t 

To 1980 To 2000 To 2020 To 1980 To 2000 To 2020 To 1980 To 2000 To 2020 

GJtEAT,LAKES 
Number of Boats 15.0 20.0 26.0 6.1 16.2 29,8 .. , , .. +3.8 
Boat-Daye of Uae '50 600 780 184 486 .,, 

'" 114 +113 

INLAND I.AKES. AND STREAMS 
NUlmer of Boate 10.0 34.0 67.0 ,., 7.4 10.9 7. l 26.6 56. l 
Boat-Daye of Use 300 1.020 2,010 86 223 327 214 797 1,683 

RIVER. BASIN GPOUP TOTAL 
Nlllllber of Boats 25.0 54.0 93.0 9.0 23.6 40. 7 16.0 30-4 52, 3 
Boat-Daye· of Use 7SO 1,620 2,790 270 709 1,220 480 911 1,570 

PIIOGIIAN ELEMENT . ,. ., . N/A H/A N/A N/A 
STBUCTUBAL !!!!!!! 

Great Lakes 
L, Madnas berths 1,800 4,200 6,000 
2. Harbors acres 60 140 200 
3. Access oach " 80 m 

Inland Lakes and Streame 
1. Merioas bertha 1,000 2,000 2,500 
2. Laite Access ""' 6 15 15 
3. Streui Acceas each 40 100 140 
4. Restoration acres 4,000 8,000 8,000 
s. Impoundaenta acres 0 0 0 
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TABLE R9-40 Studies on the Feasibility of Additional Small-Boat Harbors, RBG 2.1 

Locality Purpose Status 

Coast of Door 
County, including 
Ellison Bay,., Wis. 

To determine whether.addi­
tional small-craft harbors 
are necessary along the 
coast of Do.or County 

Final report on several indivi­
dual harbors is scheduled for 
completion in 1974 

Oconto Harbor, 
Wis. 

To determine whether bet­
terment or expansion of the 
existing project is 
advisable 

Detailed project report 
underway 

Shore of Green Bay 
within Oconto, 
Brown, .Kewaunee, & 
Marinette Counties, 
Wis. 

To determine whether addi­
tional small-craft harbors 
are necessary along the 
coast of the study area 

Deferred. Lack of probability 
of local cooperation. 

West Shore of Lake 
Michigan between 
Kenosha & Kewaunee, 
Wis. 

To determine whether addi­
tional small-craft harbors 
are necessary along the 
coast of the study area 

Study underway. Completion 
scheduled for 1975. 

Cedar River Harbor, 
Mich. 

To determine the advis­
ability of providing a 
harbor for small-craft. 
Small-boat harbor recom­
mended. 

Improvement authorized by River 
and Harbor Act of 1965 

Port Washington 
Harbor, . Wis. 

Improvement of outer 
harbor 

This area has a large quantity of inland wa• 
ters, but if recreational boating is to develop 
as projected, additional improved waters must 
be provided. Development of additional access 
sites to these and existing waters is also re• 
quired. 

Additional access to Lake Michigan is es­
sential to provide for future boating needs. It 
is suggested that each access site provide 
parking for at least 50 cars with trailers. Each 
facility of this kind could provide approxi­
mately 4,000, 4,800 and 6,000 user days in 1980, 
200, and 2020 respectively. One hundred 
twenty-five sites will be required on the Great 
Lakes by 2020. 

Inland waters would require additional 
marinas with 2,500 berths by 2020. 

Zoning to reduce the space standard (water 
surface allocated to each boat) from six to five 
acreas is .another means of meeting boating 
demand on inland waters. Existing use is al­
ready approximately 4.8 acres per boat and 
this value should not be reduced. 

Detailed project report 
underway 

There are 8,000 acres of inland waters in this 
area unsuitable for recreational boating due 
to poor water quality. If these waters were 
restored, they would provide additional boat­
day use capacity and .improve boating in the 

. area. Launching and berthing facilities still 
would be required to provide access to waters. 

Each inland lake access site should provide 
parking for 50 cars with trailers so that it 
could provide 12,000 user days annually (50 x 
turnover factor (2) x length of season (150 
days) x 0.8 (weather factor)]. Because of work 
and leisure-time patterns, maximum capacity 
used will be 33 percent in 1980, 40 percent in 
2000, and 50 percent in 2020, or approximately 
4,000, 4,800, and 6,000 user days in 1980, 2000, 
and 2020 respectively. 

The power boating capacity of the Wolf and 
Fox Rivers.has not been included in these esti­
mates. Capacities for these rivers are approxi-

. mately 115,000 boat days annually or 90 miles 
x 20 boats per mile (estimate) x 120 days x . 
0.8 (weather factor) x turnover of 2. 
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4.2.1.4 Progam Costs 

Recreational boating program costs for 
RBG 2.1 are shown in Table R9-4L Frame­
work program elements are quantified and 
capital and annual costs are idicated for each 
element by time period. Program costs are 
then summarized as Federal, non-Federal 
public, and private. 

4.2.2 River Basin Group 2.2 (Lake Michigan 
Southwest) 

River Basin Group 2.2 is located on the 
southwest side of Lake Michigan (Figure R9-
16). Planning Subarea 2.2 defines the area by 
political (county) boundaries, encompassing a 
seven-county area of Wisconsin, a six-county 
area of Illinois, and a four-county area of In­
diana. PSA 2.2 contains 8,303 square miles 
(5,315,800 acres), of which 1.9 percent is riv­
ers, inland lakes, and embayments. Nine of the 
counties border Lake Michigan with a main­
land shoreline of 190.5 miles. River Basin 
Group 2.2 is defined as the hydrologic area 
draining into the southwest end of Lake 
Michigan. The major watershed is the 
Chicago-Milwaukee complex. RBG 2.2 drains 
2,174 square miles (1,392,00 acres). 

Major urban centers in this area are Mil­
waukee, Racine, and Kenosha in Wisconsin; 
Chicago, Illinois; and the Hammond-Gary 
complex in Indiana. The PSA 2.2 population, 
which was 9.5 million in 1970, is expected to be 
11 million by 1980, 13.8 million by the year 
2000, and 17.4 million by 2020. 

4.2.2.1 Boating Opportunities 

Recreational boating opportunities for RBG 
2.2 are summarized in Table R9-42. The table 
displays existing capacity, the projected use of 
existing facilities; potential capacity, the pro­
jected resource availability; and opportunity, 
the difference between the two. 

Currently there are 30 commercial and rec­
reational harbors along the Lake Michigan 
shores of this area. Private and local inter­
ests, in addition to the States of Wisconsin, 
Illinois, and Indiana, and the Federal gov­
ernment, have engaged in the construction of 
these harbors. Information concerning loca­
tion, estimated number of boats permanently 
moored, and type of installation is is given in 
Table R9-43. Federal authorization has been 
given to study harbor improvements at Port 
Washington, south Milwaukee County, and 
Racine in Wisconsin; Zion and Highland Park 
in Illinois; and Gary; Indiana. Lake Michigan 
waters are unfavorable for small-craft boat­
ing except in the' vicinity of the harbors where 
refuge is readily available. 

Due to the topography and extensive de­
velopment of the area, possible impoundment 
sites are few. Of the two potential sites cur­
rently under investigation, one is located in 
the Milwaukee River basin in northeastern 
Washington County, Wisconsin, and the other 
is located in the Little Calumet River basin on 
a small stream in Porter County, Indiana. 

The area's major watersheds are the Mil­
waukee River, Cedar Creek, Root River, North 
Branch of the Chicago River, and the Calumet 
River. The Calumet-Sag Channel and the 

TABLE R9-41 Recreational Boating Program Costs; RBG 2.1 
Period 1970 to· 1980 Period 1981 to 2.000 Period 2001 to 2020 

Capital OM&R 
Costs Costs 

Capital 
Costs Costs 

Capital OM&R 
Costs Costs 

quantity ($1 1000) ($1,000) quantity ($1 1000) ($1 1000) quantity {$1,000) {$1 1000) 

PROGIWf ELEMENT 
WIT 

STJ.UCTIJRAL (UNITS) . _£Qg_ 
Great Lakes 
1. Mlarim,IS (berths) $ 2,800 1,800 5,040 2,520 2,400 6,720 16,800 1,800 5,040 28,560 
2. Harbors (ai,re,) 160,000 60 9,600 960 80 12,800 6,400 60 9,600 10,880 
3. Access (each) 75,000 35 2.,625 263 45 3,375 1,725 45 3,375 3,075 

Inland Lakea and Stream 
l. Marinas (berths) 2,800 1,000 2,800 1,400 1,000 2,800 8,400 500 1,400 12,600 
2, Lake Access (each) 75,000 6 450 45 9 615 315 0 0 450 
3, Stream Accese (each) 7,500 40 300 30 60 450 210 40 300 360 
4. Rsstoration (acrH) 5,000 4,000 20,000 2,000 4,000 20,000 12,000 0 0 16,000 
5. Impowid-nt (acru) 5,000 0 0 0 0 0 0 0 0 0 

TotAL PROCIAM COSTS 

Federal 16,487 1,649 18,650 10,325 6,637 15,382 
Non-Federal Public 16,488 1,649 18,650 10,325 6,638 15,383 
Private 7_,840 31920 9,520 25,200 6,440 41,160 
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TABLE R9--42 Reci:eational Boating Opportunities, RBG 2.2 (thousands} 

GREAT LAltBS 
Number of Boata 
Boat-Days of Vea 

SHELTERED WATEIS 
Area 
Boat-Daye of Uee 
Number of Boau 

OFPSHOltB WATBRS 
Ana 
Boat-Days of Use 
Number of Boats 

INLAND LAltES AND STIEANS 
Number of Boats 
Boat-Daya of UH 

IIIUHDLW!S 
Acre, 
Boat-Daya of Uee 
HUIIDtlr of Boate 

STBl!AIIS 
Miles 
Boat-Days of Use 
Rual,er. of Boau 

IUVER BASIN GROUl' TOTAL 
Nuabar of Boate 
Boat-Daya of UH 

Bid.sting Capacity • 
To 1980 To 2000 To 2020 

37.S 45.4 56.8 
1,123 1,362 1,102 

0 
0 
0 

454 
1,123 

37,5 

17 .1 
511 

N/A 

N/A 

0 
0 
0 

454 
1,362 

45.4 

18.9 
568 

N/A 

N/A 

0 
0 
0 

454 
1,702 

56.8 

21.6 
647 

N/A 

N/A 

54.6 64.3 78.4 
1,634 1,930 2,349 

Chicago Sanitary and Ship Canal. are in the 
Mississippi River basin. 

Inland lakes within PSA 2.2 have a total 
water surface area of approximately 79,300 
acres (Table R9-44). These waters, in addition 
to portions of the Chicago and Milwaukee Riv­
ers, are used extensively by recreational boat­
ers. The water surface area within RBG 2.2 is 
approximately 20,000 acres of which· 16,000 
acres are boatable. 

The number of inland lakes in this area is 
small when compared to areas in the north. 
Boating opportunities are further reduced be­
cause there are few lakes in the area suitable 
for recreational boating, and those that are 
suitable are crowded beyond their desirable 
capacity. Existing boat-day use, as measured 
by the number of existing boats in the area, 
has reached approximately 200 percent of the 
total season inland Jake capacity, based on six 
acres per boat and a turnover of two. If the 
turnover is two, there are, .on the average, 
only three acres for each boat. 

This area has an extensive network of rivers 
and streams with a combined total length in 
excess of 501) miles. Of this total stream 
mileage, approximately 125 miles have been 
identified as suitable for canoeing. However, 
canoeing is not widely pursued on these 
streams because of the high degree of area 
development and poor water quality. Avaifa­
ble boating waters in River Basin Group 2.2 
are summarized in Table R9-45. 

Potential Capat.i ty 
To 1980 To 2000 To 2020 

45.8 55.5 '69.4. 
1,373 1,665 2,081 

0 
0 
0 

555 
1,373 

45. 8 

7,5 
228 

16 
208 

6.9 

125 
20 
0,6 

0 
0 
0 

555 
1,665 

55,5 

9.1 
274 

0 
0 
0 

555 
2,081 

69.4 

11.4 
342 

16 16 
250 . 312 

8. 3 10,4 

125 
24 
0.8 

125 
30 
l!O 

53.3 64,6 80.8 
1,601 1,939 2,423 

Opportunity 
To 1980 To 2000 To 2020 

8,3 
25' 

0 
0 
0 

101 
250 

8.3 

10.1 
303 

0 
0 
0 

101 
303 
10.1 

12,6 

"' 
,0 
0 
0 

101 

"' 12,6 

-9.6 -9.8 -10.2 
-283 -294 -305 

N/A 

N/A 

-1. 3 _,, 

N/A 

N/A 

0, 3 

• 

N/A 

2,4 
74 

Boat-day use on Great Lakes waters has 
reached 78 percent of desirable seasonal ca­
pacity, based on existing leisure-time pat­
terns. It should be noted that changing work 
and leisure-time patterns will increase the ca­
pacity of existing waters in time, The use fac­
tor determines what percent of total seasonal 
capacity can be used under the work and lei­
sure patterns for the planning periods. 

4.2.2.2 Boating Requirements 

The recreational boating requirements for 
RBG 2.2 are summarized in Table R9-46. The 
table displays the demand, supply, and need 
for boats berthed and launched in terms of the 
number of boats and the boat-days of use. 

In 1968 the States of Illinois, Indiana, and 
Wisconsin recorded150,486 registered boats in 
the 17-county study area. The majority of the 
registered boats, 54.5 percent, are .located in 
Cook County, Illinois, and Milwaukee County, 
Wisconsin (41,000 in each). Overall there is an 
average of 1.54 registered boats per iOO per­
sons. 

The total number of canoes, sailboats, and 
similar small craft located in this area is not 
known. The State of Indiana does not require 
registration of these watercraft. Wisconsin 
requires registration of canoes and sailboats 
if they are 12 feet or longer. Sailboats must 
also be registered in Illinois if they are 12 feet 
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TABLE R9-43 Great Lakes Harbor Facilities, RBG 2.2 

Boats 
Harbor Moored 

Port Washington, Wis. 35 

Milwaukee, Wis. 805 

So. Milwaukee, Wis. 88 

Racine, Wis. 224 

Kenosha, Wis. 136 

State Line Marina, Wis. 132 

Waukegan, Ill. 145 

Great Lakes Naval 131 
Training Center 

Near Highland Park, Ill. 0 

Wilmette, Ill. 281 

Chicago, Ill. area 2,979 
Montrose 
Belmont 
Diversey 
Chicago 
Burnham Park 
Jackson .Park 
Rainbow Park 

Calumet Harbor, Ill. 0 

Calumet Park, Ill. 0 

Whiting Park, Ill. 0 

Indiana Harbor, Ind. 44 

Buffington Harbor, Ind. 0 

Gary Harbor·, Ind. 0 

Gary small boat 0 
Harbor, Ind~ 

Burns Ditch, Ind. 577 

Burns Waterway 0 
Harbor, Ind. 

Michigan City, Ind. _ill 

Total 6,108 

Distance to 
next harbor 
or refuge 

29 

11 

15 

14 

7 

11 

4 

10 

9 

9 

1 
1 
3 
2 
5 
2 
2 

1 

3 

2 

2 

5 

3 

5 

3 

14 

10 

Remarks 

Public launching facility. 

Public and private marina and private yacht 
club. 

Private yacht club facilities. 

Public and private marina and private yacht 
club. 

Public and private marina and private yacht 
club. 

Private marina. 

Public and private marina and private yacht 
club. 

Public launching facilities. 

Public marina and private yacht club. 

Public and private marinas and private yacht 
club facilities. 

Public launching facility. 

Public launching and private 
facilities. 

Public launching and private 
facilities. 

Private marina facilities. 

Commercial 

Commercial. 

' Public launching facilities. 

Public and private marina. 

Commercial 

yacht club 

yacht club 

Public and private marina and private yacht 
club facilities. 



66 Appendix R9 

TABLE R9-44 Inland Lakes, RBG 2.2 

Total Number of 
Number Water area Lakes Over 

State of Lakes (acres) 1,000 acres 

Wisconsin 200 38,000 l+ 

Illinois .,. 36,500 1 

Indiana ~ 4,800 ----
Total 311 79,300 2+ 

8Lakes less than 40 acres are not incl~ded 

Public 
Access 
Sites 

TABLE R9-45 Boating Opportunities, RBG 
2.2 

Classification Total Supply Access Sites 

Inland Waters 
Lakes (acres) 16,000 
Streams (miles) 

Usable 125 
Total 500 40 

Great Lakes Waters 
Open Acres 454,000 27 
Sheltered Acres 
Total 454,000 27 

or longer. However, data obtained in com­
parable areas indicate that the total number 
of unregistered craft is equal to approximately 
20 percent of the registered small-boat fleet, 
or in this area, an additional 30,000 small craft. 

Analysis of boat registration data shows 
that the vast majority of recreational craft are 
20 feet or less in length. This is assumed to be 
true of the unregistered portion of the small­
boat fleet. Composition of the resident (regis­
tered and unregistered) small-boat fleet in 
this area is shown in Table R9-47. 

Only a moderate number of nonresident 
boaters use RBG 2.2 because of its limited 
quantity of inland waters and lack of harbor 
facilities on Lake Michigan. Nonresident de­
mand satisfied in this· area is estimated at 
244,000 boat days. This figure is equivalent to 
approximately 8,100 boats or four percent of 
the resident fleet. These estimates are based 
on data concerning origins and destinations of 
boating activities obtained by the State of 
Michigan in a comparable area. 

The resident fleet, which was 180,000 boats 
in 1968, is expected to grow to 213,000 in 1980, 
to 268,000 in 2000, and to 336,000 in 2020. The 
existing resident boating demand satisfied 
within the area is estimated to be 90 percent of 
the resident boats more than 30 feet long and 
approximately 50 percent of the remaining 
resident fleet. The resident and the present 
nonresident demand total the recreational 

boating demand currently satisfied in River 
Basin Group 2.2. Craft using the boatable wa­
ters within the area are expected to increase 
from 97,400 in 1970 to 184,400 by 2020 (Table 
R9-48). 

4.2.2.3 Recreational Boating Program 

The recreational boating program for RBG 
2.2 is summarized in Table R9-49, which dis­
plays the needs, needs programmed, and 
needs unmet for Great Lakes waters, inland 
lakes, and streams. Needs programmed are 
also shown as elements of a framework pro­
gram. 

An updated small-boat harbor program on 
Lake Michigan is essential to the expansion of 
recreational boating on these waters. The pres­
ent programs do not provide for adequate 
facilities to meet the existing demand. The def­
icit of facilities will increase proportionately 
to the projected growth in boating. 

This area has a limited quantity or inland 
waters. Additional improved waters must be 
provided if recreational boating is to develop 
as projected. Even if the potential reservoir 
sites in the area were developed, they would 
not provide adequate waters to meet the pres­
ent boating demands, much less the projected 
increase. 

The Federal government, in cooperation 
with State and local governments, has a 
number of studies in progress to determine 
the feasibility of constructing additional or 
improving the existing small-boat harbors 
along the shores of Lake Michigan. The de­
scription and status of the studies are sum­
marized in Table R9-50. 

The suggested framework should consist of 
development of harbors and marinas on Lake 
Michigan and development of additional ac­
cess. Construction of single-purpose im­
poundments is. not considered practical for 
meeting the demand for boating waters. 

A standard of six acres of water surface per 
boat is desirable, but existing use is as low as 
three acres per boat. Further reduction is un­
desirable. Since existing waters are being 
used beyond desirable capacity, the remaining 
need must he transferred to Great Lakes wa­
ters or to inland waters either in other.river 
basin groups or in the Upper Mississippi River 
basin. 

4.2.2.4 Program Costs 

Recreational boating program costs for 
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TABLE R9-46 Recreational Boating Requirements, RBG 2.2 (thousands) .. _, 
!2...illQ. !2...1QQQ. ~ 

GR!Al' LADS 
NUlllber of Boats 35,0 44.0 55, 3 
Boat"".Daye of Use 1,050 1,320 1,659 

BOATS BERTHED 
Nll!llber of Boats 11.4 14. 2 18,0 
Boat•Daya of Use 342 426 540 

BOATS LAWCHED 
Nwnbar of Boats 23.6 29.8 37 .3 
Number of Launchinga 708 894 1,119 

INLAND LAlCES AND STIIBAKS 
·Number of Boats 20.5 25. 7 32, 3 
Boat-Days of U,;ie 614 77l "' 
BOATS BERTHED 

Number of Boats ,., 12.5 15,6 
Boat-Days of Use m 374 469 

BOATS LAUNCHED 
Nlllmer of Boats 10. 6 13.2 16. 7 
Number of Launchings 317 397 500 

RIVER BASIN GROUP TOTAL 
Number of Boats 55,5 69. 7 87 .6 
Boat-Days of Use 1,664 .2,091 2,628 

TABLE R9-47 Composition of Resident 
Small,Boat Fleet, RBG 2.2 

Number Percent 
Length· of Boats of Total 

Less than 12 feet 48,731 27.0 

12 20 feet 113, 706 63.0 

20 30 feet 14,439 8.0 

30 - 40 .feet 2,527 1.4 

More than 40 feet 1,083 0.6 

Total 180,486 100.0 
" 

RBG 2.2 are shown in Table R9-51. Frame­
work program elements are quantified, and 
capital and annual costs are indicated for each 
element by time period. Program costs are 
then summarized as Federal, non-Federal 
public, and private. 

4.2.3 • River Basin Group 2.3 (Lake Michigan 
Southeast) 

River Basin Group 2.3 is located on the 
southeast side of Lake Michigan (Figure R9-
17). Planning Subarea 2.3 defines the area by 
political (county) boundaries. It encompasses 
a 19-county area of Michigan and a six-county 
area of Indiana, containing 14,225 square 
miles (9,126,400 acres), of which 1.8 percent is 
rivers, inland lakes, and embayments. Four of 

S!!e;Ji!lI Need 
!2,.illQ. ~ ~ ~ To 2000 ~ 

25. 6 29. 7 35. 7 9.4 14,3 19,6 
768 891 l,OH 282 429 

"' 
,.o ,.o ,.o 5.4 8. 2 12.0 

180 180 180 162 246 360 

19.6 23. 7 29. 7 4.0 6.l 7.6 
588 7ll 891 120 l83 228 

17, 1 19.0 21.6 3.4 ,. 7 10, 7 
Sl2 568 648 102 203 l2l 

8. 3 8. 3 8. 3 l.6 4 .2 7. 3 
248 248 248 49 l26 22l 

'· 8 10. 7 13. 3 l.8 2.5 3.4 
264 320 400 53 77 100 

42. 7 48. 7 57. 3 12.8 • 21.0 JO. 3 
1,280 1,459 1,719 384 632 '" 

TABLE R9-48 Existing and Future Small-
• Boat Fleet, RB.G 2.2 (thousands) 

1970 1980 2000 2020 

Number of Boats 

Resident a 89.3 108.3 136.0 171.0 

Nonresident b 
__l_.:.l _.!-1_ 10.7 ..!U 

Total 97.4 116.8 146. 7 184.4 

Composition 

< 12 feet (27.0%) -26. 2c 31.3 39.1 48.9 

12 - 20 feet (63. 0%) \60.ld 72.5 91.l 114.6 

20 - 30 feet (8.0%) 7.69 9.2 11. 6 l~.5 
30 - 40 feet (1.4%) 2.4f 2.8 3.4 4.5 

> 40 feet (0. 6%) 1.18 1. 2 1.5 1.9 

8 In the resident fleet, SO% are under 30 feet in 
length+ 90% of the.number are over 30 feet. 

bResident boats :x 4%. 

CTotal includes 24.0 Tesident and 2.2 nonresident 
boats. 

drotal includes 55.0 resident and 5.1 nonresident 
boats. 

9 Total includes 7.0 resident and 0.6 nonresident 
boats. 

£Total includes 2.3 resident and 0.1 nonresident 
boats, 

~otal .incl~des 1.0 resident and 0.1 nonresident 
boats. 

the Michigan counties border. on Lake Michi­
gan, with a mainland shoreline of 107.9 miles. 
River Basin Grou.p 2.3 is defined as the hyd­
rologic. area draining into the southeast end of 
Lake Michigan. The major watersheds include 
the St. Joseph River basin, the Black River 
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TABLE R9-49 Recreational Boating Program, RBG 2.2 (thousands) 
Needs Needs Proff&&111111ed Need& Unaet 

To 1980 To 2000 To 2020 To 1980 To 2 TO io20 To 19ii To 2000 To .lQ20 

GJE.ULAl<l!S 
Nud>er of Boats , .. 14. 3 19.6 ,., 10.S 16.6 3.0 3.8 3.0 
Boat-Days of U.e- 282 "' 588 164 315 "' ll8 114 ,0 

INLAMII LAKES AND STREAMS 
NWllber of Boate 3.4 ,. ' 10, 7 0 0 0 3.4 6. 7- 10. 7 
Boat•Oaye of UH 102 203 321 0 0 0 102 203 321 

RlVII BASIN G10UP TOTAL 
NUllll>er of Boau 12;8 21,0 30.3 ,., 10.5 16.6 7.3 10,5 13,7 
Boat-Daye of, UH 384 632 '" 164 315 ... 220 317 411 

HDGIAM ELEMENT N/A N/A N/A i/X IIIJA RIA 
STIIJCTURAL· !!!!!!!. 

Gr.at Lakes 
l. Marinas·· binthe 3,000 6,000 9,000 
2. Hubore acres 100 200 300 
3. Aece1111 mh 20 30 40 

Inland Lal«la and Streams 
1, Marina berths 0 0 0 
2, Lake Access '"" 0 0 0 
3. Stre- Ac.ceas each 0 0 0 
4. Restoration acres 0 0 0 
5. Impounduient.a acres 0 0 0 

TABLE R9-50 Studies on the Feasibility of Additional Small-Boat Harbors, RBG 2.2 

Locality 

West Shore of Lake 
Michigan between 
Kenosha & Kewaunee, 
Wis. 

Kenosha Harbor, 
Wis. 

Wilmette Harbor; 
Ill. 

Zion Harb~r, Ill. 

Highland Park, 
Ill. 

Little Calumet River 
& tributaries, 
Indiana & Illinois 

Small-boat Harbor 
at Gary, Ind. 

Purpose 

To determine ·necessity of addi­
tional small-craft harbors 
along the coast• 

To determine advisability of 
further improvements for naviga-­
tion with particular reference 
to small boats and recre~tional 
craft. 

• To determine feasibility of 
providing facilities for small­
boat harbor. 

To consider advisability of 
providing a small-craft harbor. 

To consider advisability of 
providing a small-craft harbor. 

Review of previous reports to 
determine advisability of pro­
viding improvements for flood 
control and recreational 
navigation. 

Harbor for recreational craft. 

Status 

Study underway. Completion dependent 
up9n future allocation of funds. 

Deferred pending :-assurances of 
local cooperation. 

Initiation dependent upon allocation 
of funds. 

Initiation dependent upon. allocation 
of funds. 

Deferred. ·Lack- of local interest. 

Scheduled for completion in FY 72. 

Restudy. 
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FIGURE R9-17 Harbor Facilities, RBG 2.3 • 

complex, the Kalamazoo River basin, and the 
Grand River basin. RBG 2.3 drains 12,952 
square miles (8,292,000 acres); 

Major urban centers in this area are Grand 
Rapids; Lansing, Jackson, and Kalamazoo, 
Michigan, and South Bend, Indiana. The 
area's total population, 2.2 million in 1960 and 
2.5 million in 1970, is projected to be 2.9 mi1lion 
in 1980, 3.8 million in 2000, .and 4.8 million in 
2020. 
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4.2.3.1 Boating Opportunities 

Recreational boating opportunities for RBG 
2.3 are summarized in Table R9-52, The table 
displays existing capacity, the projected·use of 
existing facilities; potential capacity, the pro­
jected resource availability; and opportunity, 
the difference between the .two. 

The State of Michigan.and the Federal gov­
ernment have cooperated in constructing nine 
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TABLE R9-51 Recreational Boating Program Costs, RBG 2.2 
Pariod 1970 to 1980 Period 1981 to ·2000 Period· 2001 to 2020 

Capital okt.ll Capital OHlioR Capital OM&R 
CQsts Costs Co,ts Costs Coats Costs 

Quantity ($1,000) ($1,000) ga.nuty ($1 1000) ($1 1000) ()uaatity ($1,000) ($1,000) 

,..,.... ELEll!llT 

IIIIT 
STlllCTURAL (UNITS} -=-Great Lakes 

1. Martnas (bnth1) $ 2,800 ),000 8,400 4,200 
2. Harbors (acru) 160,000 100 16,000 1,600 
J. Access (each) 75,000 20 1,500 150 

Inland Lakes ·and Straama 
1. Marinas (bartha) 2,800 0 0 0 
2. Lake AcceH (aach) 75,000 0 0 0 
3. St~ AccaH (each) 7,500 0 0 0 
4. Restoration (acru) 5,000 0 0 0 
5. ·Iapoundment (acne) !i,000 0 0 0 

TOTAL PllOCIWI COSTS 

Federal 8,750 875 
Non-federal l'ul>lic 8,750 875 
Private 8,400 4,200 

commercial or recreational boat harbors (Ta­
ble R9-53). Except for these harbors, which 
provide mooring for approximately 2,600 boats 
longer than 20 feet, there are no sheltered 
Great Lakes waters iri this area. The 
shoreline, which consists of almost continuous 
sand beaches backed by low, and high sand 
dunes, is generally unbroken. Consequently, 
most boating .activities are limited to a small 
area immediately offshore from the harbors. 

Even though Lake Michigan has more than 
156,000 acres available for boating, the lack of 
suitable mooring ,places and harbor spacing 
limits use of the waters. The need for 
additional mooring on the Great Lakes indi­
cated by the fact that only 37.5 percent of the 
boats longer than 20 feet .are now 'moored on 
Lake Michigan. The Great Lakes Cruising 
Club indicates that few moorings are available 
in harbors. However, it may not be desirable to 
load waters to capacity. Lake Michigan can 
support 13,000 boats on a seasonal basis. 
Capacity can be increased by decreasing the 

, acres per boat or by increasing the turnover 
factor. Existing use is 2,600 berthed boats. 
Data on launching in this area are not availa­
ble, but if 30 percent of boats use Lake Michi­
gan water, approximately 30,000 boats are 
launched into Lake Michigan waters each 
season. This is much more than the capacity of 
existing waters, and actual use is probably 
much less. The use factor and the time open 
waters are usable affect capacity estimates. If 
open waters were usable 100 percent of the 
time every day of the 120-day season, approx­
imately 62,000 boats could be supported, as­
suming each makes 30 boat trips (boat days). 

3,000 8,400 25,200 3,000 8,400 42,000 
100 16,000 9,600 100 16,000 16,,000 

10 750 750 10 750 1,050 

~ 

0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 

8,375 5,115 8,375 8,525 
8,375 5,175 8,375 8,525 
8,400 25,200 8,400 42,000 

Fortunately this area has a number of in­
land lakes, most of which are suitable for rec-

• reational boating (Table R9-54). The Indiana 
Department of Natural Resources has iden­
tified 278 lakes in the Indiana portion of RBG 
2.3 with a total water surface area of 16,400 
acres. Most of these water areas are small. 
Only one lake has an area in excess of 1,000 
acres. Forty public fishing sites on these lakes 
have been developed by the State of Indiana. 
The Michigan Department of Natural Re­
sources has identified approximately 2,224 
lakes in the Michigan portion of RBG 2.3, with 
a total water surface area of 115,000 acres and 
130 access sites. Six of these lakes have areas 
in excess of r,000 acres. It was assumed that 
106,000 acres of the total water area are boat­
able. 

This area has an extensive network ofrivers 
and streams, of which ,many are suitable for 
canoeing. There are approximately 1,000 main 
stream river miles and ,approximately 5,500 
miles of small tributaries of the main stem. 
Periodic low flows and the lack of stream im­
provements and maintenance limit the 
amount of canoeing and small-boat opportu­
nity on these streams. The lower 14 miles of 
the Grand River has been improved for com­
mercial navigation and is heavily used by 
small recreational craft. Main rivers and 
tributaries identified as good canoeing waters 
are the Grand, Maple, Thornapple, Black, 
Kalamazoo, Paw Paw, St. Joseph, Fawn, and 
Pigeon Rivers. These rivers offer 900 miles 
suitable for canoeing. A summary of the total 
boating opportunity in RBG 2.3 is presented in 
Table R9-55. 
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TABLE R9-52 Recreational Boating Opportunities, RBG 2.3 (thousands) 

Existing ~aci!=J: 
~ ~ ~ 

GREAT LAKES 
N1111ber of Boats 13.0 15.6 19.5 
Boat-Day11 of Use 390 468 585 

SHELTERED WATERS 
Am 0 0 0 
Boat-Days of Use 0 0 0 
Nu.bar of Boau 0 0 0 

Ol'FSHORE WATERS 
Am 156 156 156 
Boat-Daya of ll8e 390 468 ,., 
Number of Boata 13.0 15.6 19.5 

INLAND LAKBS AND STRl!Alti 
Number of Boats 84.6 103.0 128,0 
Boat-Da:,a of Uaa 2,538 3,090 J,840 

mum, ..... , NIA N/A N/A 
Acres 
Boat-Days of Uae 
NUlllber of Boata 

........ '" N/A N/A 
Hiles 
Boat-Daya of U.e 
Nuaber of Boau 

RIVER BASIN GROUP TOTAL 
Numbe.- of Boata 97.6 ll8.6 147.5 
Boat-Daya of Uaa 2,928 3,558 4,425 

TABLE R9-53 Great Lakes Harbor Facilities, 
RBG 2.3 

Distance to 
Boats next harbor 

Harbor Moored or refuge Remarks 

MICHIGAN 

New Buffalo 473 25 Small-Boat Harbor 

St. Joseph 300 1 _Deep-Draft Harbor 

Benton Harbor 124 23 Deep-Draft Harbor 

South Haven 21 Deep-Draft Harbor 

Douglas 1 Small-Boat Harbor 

Saugatuck 8 Small-Boat Harbor 

Holland 23 Deep-Draft Harbor 

Port Sheldon Small-Boat Harbor 

Grand Haven 12 Deep-Draft Harbor 

TABLE R9-54 Inland Lakes, RBG 2.3 

Total Number of Public 
Number Water area Lakes over Access 

State of Lakes (acres) 1,000 acres Sites 

Indiana 278 16,400 1 40 

Michigan 2,224 115,000 §. 130 

Total 2,502 131,400 7 170 

4.2.3.2 Boating Requirements 

Recreational boating requirements for RBG 
2.3 are summarized in Table R9-56, which dis­
plays the demar, i, supply, and need for boats 
berthed and launched. 

Potential £!.J!a.c1!=J: !?J!:eortuni!=J: 
To 1980 ~ ~ ~ ~ To 2020 

25.6 JO. 7 38.4 12.6 15.l 18.9 
768 921 1,151 378 453 566 

N/A N/A N/A 
0 0 0 
0 0 0 
0 0 0 

307 307 307 151 151 151 
768 921 1,151 378 453 566 
25.6 30. 7 38.4 12.6 15. l 18.9 

50.8 61,8 77.2 -33.8 -41.2 -50.8 
1,523 1,863 2,315 -1,015 -1,227 -1,525 

N/A N/A N/A 
106 106 - 106 

1,380 1,690 2,099 
46.0 56.0 70.0 

N/A •IA N/A 
900 900 900 
143 173 216 

4.8 5.8 T.2 

76.4 92.5 115.6 -21.2 -26.1 -31.9 
2,291 2,784 3,466 -637 -774 -959 

TABLE R9-55 Boating Opportunities, RBG 
2.3 

Cl;:1ssification 

Inland Waters 
Lakes (acres) 
Streams (miles) 

Great Lakes Waters 
Open Acres 
Sheltered Acres 
Total 

Total Supply 

131,000 
6,500 

156,000 

156,000 

NOTE: Number of access sites is 
estimated at 340. 

In 1968 the States of Indiana and Michigan 
recorded 142,000 registered boats in the 25-
county area. Boats are uniformly distributed 
throughout the area, with the maximum 
number registered in Kent County (Grand 
Rapids Standard Metropolitan Statistical 
Area, 24,000 boats). There are 5.9 boats in the 
area for every 100 people. 

Analysis of registered boat classification 
data (Table R9-57) indicates that 95 percent of 
the registered boats in the area are less than 
20 feet long. Approximately 7,200 recreational 
boats are longer than 20 feet and require moor­
ing facilities. Many of these vessels (2,550 or 
35. 7 percent) are moored in nine small-boat 
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TABLE R9-56 Recreational Boating Requirements, RBG 2.3 (thousands) 

....... S!J!f:l! ..... 
To 1'80 To 2000 To 2020 To 1980 To 2000 To 2020 To 1980 To 2000 To 2020 

GIIEA'.f LADS 
Himber of Boats 67.0 87.0 113.0 )2.6 39.6 47.6 34.4 47.4 65.4 
lfft-Day:e of U.e 2,010 2,610 3,390 ,,. 1,188 1,428 1,032 1,422 .1,962 

BOATS BO'fHID 
Number of Boau ••• 11.0 14.0 2.6 2.6 2.6 5.4 8.4 ll.4 
Boat-Daya of Uae 2'0 no 420 78 78 78 162 252 342 

BOATS LAUNCHED 
Naber of Boats 59.0 76.0 99.0 JO.O 37.0 45,0 29.0 39.0 54.0 
Huaber of Launchtnp 1,770 2,280 2,970 900 1,110 1,350 870 1,170 1,620 

INLAND LAKES AND STREAMS 
Humber of Boats 101.0 131.0 168.0 84.6 91.6 101.6 16.4 "·' 66.4 
Boat-Daya of Uae 3,030 3,930 5,040 2,538 2,748 J,048 492 1,182 1;992 

BOATS BERTHED 
Nulllber of Boats 61.6 80.0 103,0 51.6 51.6 51,6 10.0 28.4 51.4 
Boat-Daya of Use 1,848 2,400 3,090 1,548 1,548 1,548 300 852 1,542 

BOATS LAUNCHED 
NUlllber of Boats 39.4 51.0 65.0 n.o 40,0 50.0 6.4 11.0 15.0 
thuabeT of Laun.chinp 1,182 1,530 1,950 ... 1,200 1,500 192 330 450 

RIVER BA.UM GROUP TOTAL 
Nud>e~ of Boata 168.0 218,0 281.0 117.2 131,2 149,2 50.8 .... 131.8 
Boat-Days of Use 5,040 6,540 8,430 3,516 3,936 4,476 1,524 2,604 3,954 

TABLE R9-57 Composition of Registered and Unregistered Small-Boat Fleet, RBG 2.3 

Resident Fleet 
Registered Unregistered 

Length Percent No. of Boats No. of Boats Total 

Less than 12 feet 32.0 

12 20 feet 63.0 

20 30 feet 4.0 

30 40 feet 0.7 

More than 40 feet 0.3 

Total 100.0 

harbors on Lake Michigan. Canoes and small 
sailing boats are not registered in Indiana or 
Michigan, but comparative data have indi­
cated that these small craft include an 
additional 14,000 vessels, the equivalent of 10 
percent of the registered resident fleet. Fifty 
percent of these vessels are assumed to be less 
than 12 feet long. The other 50 percent are said 
to be vessels between 12 and 20 feet long. 

Information gathered by the State of Michi­
gan indicates that the moderate number of 
nonresident boats using waters in RBG 2.3 is 
equal to approximately 17 percent of the regis­
tered boats. 

·The resident fleet in River Basin Group 2.3 
is expected to grow to 219,000 boats by 2020. 
An estimated 60 percent ofresident boat use is 
within RBG 2.3. These statistics are based on a 
survey of a similar area (RBG 3.2), because 

45,400 7,000 52,400 

89,400 7,000 96,400 

5,700 5,700 

1,000 1,000 

500 500 

142,000 14,000 156,000 

data for RBG 2.3 are not available. Use by 
resident boats and nonresident demand 
makes up the tota.l recreational boating de­
mand for RBG 2.3 as shown in Table R9-58. 

Although the existing facilities are crowded 
and many boaters must travel to other areas, 
this area has a relatively high (5.9) participa­
tion factor (boats per 100 residents), a result of 
the proximity of RBG 2.3 to quality Great 
Lakes and inland waters. 

4.2.3.3 Recreational Boating Program 

The recreational boating program for RBG 
2.3 is summarized in Table R9-59. The table 
displays the needs, needs programmed, and 
needs unmet for Great Lakes waters, inland 
lakes and streams. Needs programmed are 



TABLE R9-58 Existing and Future Small-
Boat Fleet, RBG 2.3 (thousands) 

1968 1980 2000 2020 
Number of Boats 

Resident 
a 94.0 131.0 170.0 219.0 

Nonresidentb 26.6 37.0 48.0 62.0 

Total 120.6 168.0 218.0 281.0 
Composition 

< 20 feet (95%) 114.6c 160.0 207.0 267 .o 
> 20 feet (5%) 6.0d 8.0 11.0 14.0 

8Registered boats+ 10% (unregistered boats) x 60% 
(use in area). 

bRegistered bOats x 17%. 

cTotal includes 89.3 resident and 25.3 nonresident 
boats. 

~otal includes 4.7 resident and 1.3 nonresident 
boats. 

Lake Basin Analysis 73 

also shown as elements of a framework pro-· 
gram. 

Studies to det.ermine the feasibility of con­
structing additional small-boat harbors under 
way by the Federal government in coopera­
tion with the States and local governments 
are shown in Table R9-60. 

Because waters in this area are already 
being used to capacity, a positive boat man­
agement program is essential to protect the 
existing water resource and meet the pro­
jected needs. Overriding features of this pro­
gram include regulation and management of 
boating activities to better use the water re­
source, improvement of resource manage­
ment and protection, and development of 
facilities to increase the resource base. 

Little should be done to inland waters al-

TABLE R9-59 Recreational Boating Program, RBG 2.3 (thousands) 
Needs Needs Proaranmed Needs Unmet 

To 1980 To 2000 To 2020 To 1980 To 2000 To 2020 To 1980 To 2000 To 2020 

GIIEAT LA<ES 
Number of Boat& 34 .• 4 47 .4 65.4 '·' 12.3 19.2 29,9 )5, l 46.2 
Boat-Days of Use 1,032 1,422 1,962 136 369 576 896 1,053 1,386 

INLAND LAKES AND STREAMS 
N,,...er of Boata 16.4 28.0 40.0 1, 1 7. 7 17 .0 15.l 20. 3 23,0 
Boat-Daya of Use "' 840 1,200 " m 510 460 608 490 

RIVER RASIN GROUP TOTAL 
NUlllbet of Boats so. 8 75.4 105.4 5,6 20.0 36.2 45.2 55.4 69, 2 
Boat-Days of Uee 1,524 2,604 3,954 168 601 1,086 1,356 1,661 2,076 

PROGRAM ELEMENT N/A N/A N/A N/A N/A N/A 
STRUCTURAL ~ 

Great Lakes 
l. Marinas berths 750 1,800 2,400 
2. Harbors acres 25 60 80 
3. Acceas mh 30 70 90 

Inland Lat.es and Stre811111 
1. Marinas berths 0 1,500 3,000 
2 • Lake AeCe88 esch 0 25 50 
l. Stream Access each 40 70 100 
4. Restoration acres 0 0 0 
s. Impoundments seres 0 10,000 20,000 

TABLE R9-60 Studies on the Feasibility of Additional Small-Boat Harbors, RBG 2.3 

Locality P·urpose 

Grand River, Mich. To determine solutions to 
water and related land 
resource problems, includ­
ing flood control, water 
quality, navigation, power, 
fish and wildlife, recrea­
tion water supply, & others 

St. Joseph, Mich. To consider improveffient of 
the St. Joseph River from 
St. Joseph to Mottville 
(approx. 95 miles) for 
recreational boating 

Status 

Comprehensive Basin Study 
scheduled for completion in 
FY72 

Scheduled for completion in 
FY76 
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ready used to capacity, except to provide 
additional stream and lake access for small 
boats and canoes. Harbor and marina con­
struction on Lake Michigan should be pursued 
in this area to provide berthing and launching 
of recreational boats. A program to meet all 
berthing needs would require 80 acres of har­
bors. This is so ambitious that it is very likely 
that some of the needs must either be trans­
ferred or not satisfied. 

Increasing boating water area is a direct 
method of enhancing boating opportunity in 
this area. In general, large and small im­
poundments located near the large metropoli­
tan centers are the most efficient device for 
increasing, boat ownership because many 
people demand the development of suitable 
boating water within a short driving distance 
before they will make the substantial invest­
ment in recreational boating equipment. 
Since few opportunities exist in this area for 
this kind of water resources development, po­
tential reservoir sites should be acquired be­
fore these lands are converted into subdivi­
sions. An element of this plan calls for 20,000 
acres of new waters intensively managed for 
recreational boating. 

Federal and State water resource agencies 
have many continuing studies and authorized 
projects that can be integrated into this 
framework, including the Grand River Type II 
Study, which proposes a number of reservoirs 
and channel improvements for boating. The 
State of Michigan has an extensive grant-in­
aid program that provides public access for 
boating and fishing. This program involves a 
review of all lakes in the State to determine 
their carrying capacity, in order to establish a 
desirable public boating capacity for each 
lake. A program with an annual appropriation 
level of$200,000 is now underway in this area. 

4.2.3.4 Program Costs 

Recreational boating program costs for 
RBG 2.3 are shown in Table R9-61. Frame­
work program elements are quantified and 
capital and annual costs are indicated for each 
element by time period. Program costs are 
then summarized as Federal, non-Federal 
public, and private. 

4.2.4 River Basin Group 2.4 (Lake Michigan 
Northeast) 

River Basin Group 2.4 curves around the 

northeastern part of Lake Michigan (Figure 
R9-18). Plamiing Subarea 2.4 defines the area 
by political (county) boundaries and encom­
passes· a 21-county area of Michigan. It con­
tains 13,182 square miles (8,439,000 acres), of 
which 4 percent is rivers, inland lakes, and 
embayments. Thirteen of the counties border 
on Lake Michigan, having a mainland 
shoreline of 784.1 miles and an island 
shoreline of 72.1 miles. River Basin Group 2.4 
is defined as the hydrologic area draining into 
the northwest end of Lake Michigan. Major 
watersheds include the Muskegon River ba­
sin, the Manistee River basin, the Sable River 
complex, the Traverse complex, the Seu! 
Choix-Groscap complex, the Manistique River 
basin, the Escanaba River basin, and the Bay 
de Noc complex. RBG 2.4 drains 13,333 square 
miles (8,536,000 acres). 

Major urban centers in this area are Es­
canaba, Traverse City, Frankfort, Cadillac, 
Ludington, Big Rapids, Manistee, and Muske­
gon. Its population, which was 453,000 in 1960 
and 497,000 in 1970, is projected to be 547,000 
in 1980, 671,000 by 2000, and 841,000 by 2020. 

4.2.4.1 Boating Opportunities 

Recreational boating opportunities for RBG 
2.4 are summarized in Table R9-62, which dis­
plays existing capacity, the projected use of 
existing facilities; potential capacity, the pro­
jected resource availability; and opportunity, 
the difference between the two. 

There are 23 recreational harbors along the 
Great Lakes shores of the area (Table R9-63), 
which provide mooring space for 2,400 boats 
(all of the boats more than 20 feet long). Boat­
ing activities are limited to sheltered waters 
or to the area immediately adjacent to these 
harbors. 

The Michigan Department of Natural Re­
sources has identified 2,297 natural lakes to­
taling 285,600 acres of water surface in this 
area, of which approximately 228,000 acres are 
considered boatable. Many of the lakes are 
large. Twenty have areas ranging from 1,000 
acres to 10,000 acres, and four range from 12 to 
27 square miles. There are more than 204 ac­
cess sites to these lakes. 

The area's extensive network of rivers and 
streams provides approximately 1,600 miles of 
canoeing waters, but periodic low flows and 
lack of stream improvements and mainte­
nance limit the amount of canoeing and 
small-boat opportunity on the streams. Main 
rivers and tributaries identified as good 
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TABLE R9-61 Recreational Boating Program Costs, RBG 2.3 

PIWGIWI ELEMENT 

STRUCIUBAL 
Great Lakes 
l. Hednas 
2. Harbors 
). Acce1:H1 

UMtr 
(UNITS) ....£2!L_ 

(berths) $ 2,800 
(acres) 160,000 
(each) 75.000 

Inland Lakes a11d Stre-
1. Karinu {berths) 
2. Lake kcees {each} 
3. Streaa Access (each) 
4. llastoration. (acres) 
5. Impo11Dd'IIW!lnt (acres) 

TOTAL PROGRAM COSTS 

hderal 
Non-Federal Public 
Private 

2,800 
75,000 
7,500 
5,000 
5,000 

Period 1970 to 1980 
Capital 6H&R 

Coats costs 
Quantity ($1,000) {$1,000) 

750 
25 
JO 

0 
0 

40 
0 
0 

2,100 
4,000 
2,250 

0 
0 

300 
0 
0 

3,275 
3,275 
2,100 

1,050 
400 
225 

0 
0 

30 
0 
0 

327 
328 

1,050 

Petiod 1981 to 2000 
Capital OM&R 

Costs Costs 
9"-tity ($1,000) ($1,000) 

1,050 
35 
40 

l,!>00 
25 
JO 
0 

10,000 

_2,940 
5,600 
3,000 

4,200 
1,875 

225 
0 

50,000 

30,350 
30,350 

7,140 

7,140 
2,720 
1,500 

4,200 
375 
16' 

0 
10,000 

7,380 
7,380 

11,340 

Period 2001 C<1 2020 
Capt·td 0M&R 

Coats Costs 
q..w.ctcy ($1 1000) ($1 1000) 

600 
20 
20 

1,500 
25 
JO 
0 

10,000 

1,680 
J,200 
1,500 

4,200 
1,875 

225 
0 

50,000 

28,400 
28,400 
5,880 

11,760 
4,480 
2,400 

12,600 
1,125 

255 
0 

30,000 

19,130 
19,130 
24,360 

TABLE R9'-62 Recreational Boating Opportunities, RBG 2.4 (thousands) 

GllEAT LAKES 
Numer of Boata 
Boat-Days of Use 

SBl!,LTEtlED WATERS .... 
Boat-Days of Use 
Hudler of Boate 

OFFSHORE WATERS 

Boat-Days of Uee 
Nlllllher of Boata 

INLAND LADS AND STRl!.AMS 
Number of Boate 
Boat-Daye of Use 

INLAND ·I.UllS 
Acres 
Boat-Days of Use 
Nud>er of Boa.ta 

.,....., 
Miles 
Boat-Dsys of Uee 
Hwrber of Boats 

RIVER BASIN GROUP TOTAL 
Nuiaber of Boats 
Boat-Days of Use 

• Existing ~•city 
To 1980 To 2tP To 2020 

73.4 88.l 110.4 
2,202 2,643 3,312 

336 336 336 
1,260 1,512 1,898 

42.0 50.4 63.3 

377 
942 

31.4 

377 
1,131 

37. 7 

377 
1,414 

47. l 

85.8 95.7 110,0 
2,574 2,871 3,300 

N/A N/A N/A 

NIA N/A N/A 

159.2 183.8 220.4 
4,776 5,514 6,612 

canoeing waters are the Muskegon, Manistee, 
Pere Marquette, Boardman, Manistique, Es­
canaba, Pine, Little Manistee, and Fox Rivers. 
A summary of boating opportunity in River 
Basin Group 2.4 is given in Table R9-64. 
Boat-day use in 1968 reached approximately 
29 percent of capacity on Lake Michigan and 
68 .percent of capacity on the inland waters. 

4.2.4.2 ,Boating Requirements 

Recreational boating requirements for RBG 

Potential Capacity 
To 1980 To 2000 To 2020 

125. 7 150.9 188.9 
3,772 4,527 5,667 

336 , 336 336 
1,260 1,512 1,898 

42.0 50.4 ~ 63. 3 

1,005 
2,512 

83. 7 

1,005 
3,015 

100.5 

1,005 
3,769 

125,6 

108.6 130.6 163.3 
3,259 3,918 4,898 

228 
3,006 

100.2 

1,600 
253 

8,4 

228 228 
3,611 4,514 

120.4 150.5 

1,600 
307 
10.2 

1,600 
384 
lT.8 

234,3 281.5 352.2 
7,031 8,445 10,565 

Opportunity 
To 1980 To 2000 To 2020 

52.3 62.8 78.5 
1,570 1,884 2,355 

N/A 

628 
1,570 

52. 3 

N/A 

628 
1,884 

62.8 

628 
2,355 

78. 5 

22.8 34.9 53.3 
685 1,047 1,598 

N/A N/A N/A 

N/A N/A N/A 

75.l 97,7 131.8 
2,255 2,931 3,953 

2.4 are summarized in Table R9-65. The table 
displays demand, supply, and need for boats 
berthed and boats launched in terms of 
number of boats and boat-days of use. 

In 1968 the State of Michigan registered 
47,466 boats in this area. Muskegon had the 
largest county count with 8,982 registered 
boats. The area's high participation factor, 
approximately 10.1 registered boats for every 
100 residents, is attributed to the many inland 
lakes located near the population center. 
Michigan does not require registration of 
canoes, sailboats, or other nonpowered craft, 
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TABLE R9-63 Great Lakes Harbor Facilities, RBG 2.4 

Harbor 

MICHIGAN 

Muskegon 

White Lake 

Pentwater 

Ludington 

Manistee 

Portage Lake 

Arcadia 

Frankfort 

Leland 

Northport 

Traverse City 

Elk Rapids 

Charlevoix 

Petoskey 

Harbor Springs 

Cross Village 

Beaver Island 

Mackinaw City 

Naubinway 

Port Inland 

Manistique 

Escanaba 

Little Bay de Noc 

Boats 
Moored 

75 

53 

a20 miles to Traverse City, 
Charlevoix. 

b24 miles to Beaver Island, 

cTo Mackinac Island. 

Distance to 
next harbor 
or refuge 

13 

35 

14 

26 

10 

10 

10 

40 

30 

20,23,27 a 

20 

23 

18 

4 

25 

24,37b 

24 
8c 

30 

23 

66 

7-1/2 

23 miles to 

37 miles to 

Remarks 

Federal deep-draft harbor. 

Federal small-boat harbor. 

Federal small-boat harbor. 

Federal deep-draft harbor. 

Federal deep-draft harbor. 

Federal small-boat harbor. 

Federal small-boat harbor. 

Federal deep-draft harbor. 

Federal small:-boat harbor. 

Non-Federal harbor. 

Federal small-boat harbor. 

Non-Federal harbor. 

Federal deep-draft harbor. 

Federal small-boat harbor. 

Non-Federal harbor. 

Federal harbor authorized. 

Federal small-boat harbor. 

Federal small-boat harbor. 

Non-Federal harbor. 

Non-Federal harbor. 

Federal deep-draft harbor. 

Federal deep~draft harbor. 

Non-Federal harbor. 

Elk Rapids, 27 miles to 

Mackinaw City. 
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TABLE R9-64 Boating Opportunities, RBG 
2.4 

ClassifiCation Total Supply ACceSS· Sites 

Inland Waters 
Lakes (acres) 285,600 257 
Streams (miles) 1,600 26 

Great Lakes Waters 
Open Acres 377,000 20 
Sheltered Acres 336,000 6 
Total 713,000 26 

but comparative data indicate that the 
number of these unregistered boats is equal to 
approximately 10 percent of the registered 
fleet, or an additional 4,700 boats. 

An analysis of boat registration data shows 
that 95 percent of the registered fleet is less 
than 20 fe'et in length, which is assumed to be 
true for unregistered boats as welL 

The nonresident boating demand satisfied 
in this area is estimated at 74,300 boats or 
approximately 142 percentof the number of 
resident boats, according to Michigan's data. 
Size distribution of the nonresident fleet is as­
sumed to be the same as that of the resident 
fleet. Table R9-66 shows the composition of 
existing and future small-boat fleets using 
waters in RBG2.4 assuming that existing pat­
terns of use do not change. 

The resident fleet is expected to grow from 
51,700 boats in 1968 to 93,500 by 2020. Data 
supplied by Michigan indicate that 91.9 per­
cent of boating by residents is within RBG 2.4. 

4.2.4.3 Recreational Boating Program 

The recreational boating program for RBG 
2.4 is summarized in Table R9-67. The table 
displays needs, needs programmed, and needs 
unmet for Great Lakes waters, inland lakes, 
and streams. Needs programmed are also 
shown as elements of a framework program. 

Federal and. State water resources agencies 
have many ongoing studies and authorized 
projects that can be integrated into' the plan 
area, including the State of Michigan's exten­
sive grant-in-aid· program, which provides 
public access for boating and fishing. This 
program involves a review of all lakes in 
Michigan to determine their carrying capacity 
so that the public boating capacity and desira­
bility for each lake can be established. 

The Michigan State Waterways Commis­
sion, Department of Natural Resources, is the 
State agency responsible for, developing rec­
reational boating facilities, including refuge 
harbors, docks, launching ramps, channels, 
anchorage areas, parki~g areas, access roads, 
marinas, boating island parks, .and public 
restrooms. 

Most of the in.land lakes and streams are 
being used below capacity, but provision of 
additional access facilities is required to 
satisfy future demand. Future needs require 
an additional 15,000 berths and 260 launching 
sites by 2020. Three thousand more berths 
and 100 new access sites are needed on Lake 
Michigan as well. 

TABLE R9-65 Recreational Boating Requirements, RBG 2.4 (thousands) 

Demand, S!!f:11:l! Need 
To 1980 To 2000 To 2020 To 1980 To 2000 To 2020 To 1980 To 2000 To 2020 

Gltlir LAlCBS 
Number of Boats 42.0 52,5 65. 7 32.) 38,6 47. 7 9. 7 , 13.9 18.0 
loat-Daya of Uaa 1,260 1,575 1,971 "' 1,158 1,431 291 417 ''° 
BOATS BERTHED 

lfWlber of loau 7.0 8.8 11.0 2.4 2.4 2.4 ,., 6.4 8.6, 
Boat-Daya of DIie 210 264 330 72 72 72 138 192 258 

BOATS L#JJNC!IED 
HUllber of· Boa ta 35.0 43, 7 54. 7 29,9 36.2 45.3 5.1 7 ., 9,4 
Nuaber of Lauochinp 1,050 1,311 1,641 897 1,086 1,359 m m 282 

INLAND LAKES AND STREAMS 
HUlllber of Boat& 98. 7 122. 3 153.0 85.8 95. 7 110.0 12.9 26,6, 43,0 
Boat-Daya· of Uee 2,961 3,669 4,590 2,574 2,871, 3,300 387 "" 1,290 

BOATS BEllTHED 
Nualer of lloata 45.0 56.0 70.0 39.0 39.0 39.0 -6.0 17.0 31.0 
Boat-Daya of Uae 1,350 1,680 2,100 1,170 1,170 1,17() 180 510 930 

BOATS LAUNCHED 
Nuaber of Boats 53; 7 66. 3 83.0 46.8 56. 7 71.0 ,., . ·' 12.0 
Number of Launchings 1,611 1,989 2,490 1,404 1,701 2,130 207 288 360 

RIVER BASIN GllOtJP TOTAL 
lfumber of Boats 140. 7 174.8 218. 7 118.1 134. 3 157, 7 22,6 40.5 61.0 
Boat-Daya of- Uae 4,221 5,244 6,561 3,543 4,029 4,731 678 1,215 1,830 



TABLE R9-66 Existing and Future 
Boat Fleet, RBG 2.4 (thousands) 

1968 1980 2000 

Number of Boats 

Resident
8 47.5 55.5 68.6 

Nonresidentb 74.3 85.2 106.2 
Total 121.8 140. 7 174.8 

Composition 

< 12 feet (17.0%) 20. 7C 23.9 29.7 

12 - 20 feet (78. 0%) 95.0d 109.8 136.3 
20 - 30 feet (4.0%) 4.9e 5.6 1.0 

30 - 40 feet (0.9%) t.l 1.3 1.6 
> 40 feet (0.1%) 0.12 8 0.14 0.17 

Small-

2020 

85.9 

132.8 

218.7 

37.2 

170.5 

8.8 

2.0 

0.22 

3Registered boats+ 10% (unregistered boats) x 91.9% 
(use in area). 

bResident boats x 142%. 

CTotal includes 8.1 resident and 12.6 nonresident 
boats. 

II.rota! includes 37.0 resident and 58.0 nonresident 
boats. 

eTotal includes 1.9 resident and 3.0 nonresident 
boats. 

£Total includes 0.4 resident and 0.6 nonresident 
boats. 

&.rotal includes 0.05 resident and 0.07 nonresident 
boats. 

4.2.4.4 Program Costs 

Recreational boating program costs for 
RBG 2.4 are shown in Table R9-68. Frame-
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work program elements are quantified and 
capital and annual costs are indicated for each 
element by time period. Program costs are 
then summarized as Federal, non-Federal 
public, and private. 

4.3 Lake Huron 

Lake Huron is divided into two river basin 
groups, which are entirely within the State of 
Michigan. 

4.3.1 River Basin Group 3.1 (Lake Huron 
Northwest) 

River Basin Group 3.1 is located on the 
northwest side of Lake Huron (Figure R9-19). 
Planning Su bare a 3.1 defines the area by polit­
ical (county) boundaries, encompassing an 
11-county area of Michigan's Lower Penin­
sula. PSA 3.1_ contains 6,509 square miles 
(4,167,000 acres), of which 3.5 percent is rivers, 
inland lakes, and embayments. Six of the 
counties border on Lake Huron with a 
shoreline of294 miles. River Basin Group 3.1 is 
defined as the hydrologic area draining into 
the northwest end of Lake Huron. Major wa­
tersheds include the Les Cheneaux complex, 
the Cheboygan River basin, the Presque 
Isle complex, the Thunder Bay River basin, 
the Alcona complex, the Au Sable River basin, 
and the ~ifle-Au Gres complex. RBG 3.1 drains 
8,135 square miles (5,208,000 acres). 

TABLE R9-67 Recreational Boating Program, RBG 2.4 (thousands) 
Neede Needs Progra.._d Needs Unmet 

To 1980 To 2000 To 2020 To 1980 To 2000 To 2020 To 1980 To 2000 To 2020 

GREAT LAOS 
Number of Boate ,. 7 13.9 18.0 5.6 12. 3 21.7 4.1 1.6 +J. 7 
Boat-Daya of U11e 291 417 540 168 369 650 123 48 +110 

IlfLAHD LADS AN!) STIIWtS 
Nunher of Boats 12.9 26.6 43.0 8,8 24.4 43.0 4.1 2,2 
Boat-Daya of Uaa 387 798 1,290 265 732 1,290 122 66 

RIVER BASIN GROUP TOTAL 
lflllllber of Boats 22.6 40. 5 61.0 14.4 36. 7 64 .7 's.2 3.8 +J. 7 Boat-Day11 of Uae 678 1,215 1,830 433 1,101 1,940 245 114 +110 

PKDGIU.H ELEK!NT N/A N/A 
STRUCTUUL UNITS 

N/A N/A N/A N/A 

Great Lakea 
1. Marinaa berths 600 1,800 3,000 
2. Harbors •o= 20 60 100 
J. Access each 40 70 100 

foland Lakes and StraSll8 
1. Marinas berths 4,000 • 10,000 15,000 
2. Lake Accees mh 30 70 110 
J. Stre8111 Ac~• each 40 100 150 
4. Restoration acrae 0 0 0 
5. Impoundments acres 0 0 0 
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TABLE R9-68 Recreational Boating Program Costs; RBG 2.4 

Period 1970 to 1980 
Capital OM&R 

Costs Costs 
Quantity ($1,000} ($1,000) 

PJtOGRAM ELEMENT 
lJNIT 

STB.UCTOllAL (UNITS) ~ 
Great Lakes 
1. Harlnae (berthe) $ 2,800 600 1,680 840 
2. Rarbon (acres) 160,000 20 3,200 320 
3. Aeces111 (each) 75,000 40 3,000 300 

InUDd Lakes and Snaams 
1. Harinu (berths) ,,aoo 4,000 11,200 5,600 
2. Lake Ac:cess (each) 75,000 30 2,250 "' J. Stream A.c:c:e■ a (each) 7,500 40 300 30 
4. Restoration (acres) 5,000 0 0 0 
5 , l11po1111.dimn t (acres) S,000 0 0 0 

TOTAL Paomwt COSTS 

Fedenl 
lfon-J'ede'C'al Public 
Private 

0 
0 
0 

4,375 
4,375 

12,880 

437 
438 

6,440 

4.3.1.1 Boating Opportunities 

Recreational boating opportunities for RBG 
3.1 are summarized in Table R9-69. The table 
displays existing capacity, the projected use of 
existing facilities; potential capacity, the pro­
jected resource availability; and opportunity, 
the difference between the two. 

The Gr.eat Lakes shoreline comprises 263 · 
miles of mainland shore and 31 miles of island 
shore. Federal and State governments have 
cooperated in the construction or authoriza­
tion of 16 small-boat harbors (Table R9-70). 
Data provided by the Michigan Waterways 
Commission indicate that these harbors pro­
vide moorings for approximately 1,300 boats. 
It is estimated that launching facilities for at 
least 3,000 boats are provided. 

This 11-county area has a total of approxi­
mately 138,800 acres of inland water surface, 
and approximately 111,000 acres are suitable 
for recreational boating. More than one-third 
of this surface, 51,870 acres, is in Cheboygan 
County where most of Michigan's three 
largest inland lakes are located. These lakes, 
connected by rivers, are part of the Inland Wa­
terway, an improved channel and lock system 
constructed jointly by Federal and State gov­
ernments. This system provides a 36-mile long 
watercourse from Conway near Lake Michi­
gan to Cheboygan on Lake Huron. Approxi­
mately 210 craft are based along the route in 
RBG 3.1. There are approximately 146 access 
sites to the lakes and streams of this area. 
Most of the main rivers and tributaries in the 
area, including an estimated 1,400 miles of 
streams, are good canoeing waters. The Au 

Period 1981 to 2000 
Gapital OM&R 

Costa Costs 
Quantity ($1,000) ($1 1000) 

1,200 
40 
30 

6,000 
40 
60 

0 
0 

0 
0 
0 

J,360 
6,400 
2,250 

16,800 
3,000 

450 
0 
0 

6,050 
6,050 

20,160 

6,720 
2,560 
1,650 

39-,200 
1,500 

'10 
0 
0 

t,960 
2,960 

45,920 

Period 2001 to 2020 
Capital OM&R 

Cost1:1 Costs 
Qu.antity ($1,000) ($1.000) 

1,200 
40 
30 

5,000 
40 
50 

0 
0 

0 
0 
0 

J,360 
6,400 
2,250 

14,000 
3,000 

315 
0 
0 

6,012 
6,013 

11,360 

13,440 
5,120 
2,550 

70,000 
2,700 

315 
0 
0 

5,372 
5,373 

83,440 

Sable River is the most popular. Table R9-71 
summarizes the water resources and accessi- ,i 

bility related to boating opportunity in River 
Basin Group 3.1. 

Lake Huron waters are being used to ap­
proximately 24 percent of capacity while in­
land waters are being used to 62 percent of 
capacity. 

4.3.1.2 Boating Requirements 

Recreational boating requirements for RBG 
3.1 are summarized in Table R9-72. The table 
displays demand, supply, and need for boats 
berthed and boats lauched in terms of number 
of boats and boat-days of use. 

In 1968 the State of Michigan registered 
14,676 boats in this 11-county area, with the 
largest number (3,278) recorded in Alpena 
County. 

The area's registered craft provide 158,500 
boat-activity days annually, assuming each 
boat is used 30 days per season by an average 
of 3.6 persons per trip. Canoes and small sail­
boats without auxiliary power are not regis­
tered by the State. The number of resident 
boats is assumed to be approximately 10 per­
cent greater than the preceding estimate, 
making the total approximately 16,200. There 
are approximately 12 registered boats for 
every 100 residents. This high participation 
factor is attributed to the proximity of many. 
inland lakes. 

The State of Michigan has indicated that the 
number of nonresident boats using waters in 
RBG 3.1 is equal to approximately 2.15 times 
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TABLE R9-69 Recreational Boating Opportunities, RBG 3.1 (thousands) 

GREAT LAKES 
Number of 8oats 
Boat-Days of Use 

SHELTERED WATERS 
Area 
Boat-Daya of Use 
Number of Boats 

OFFSHORE WATERS 
Area 
Boat-Days of Use 
Numbe't' of Boats 

INLAND LAKES AND STREAMS 
Nwnber of Boats 
Boat-Days of Use 

INLAND LAKES 
Acres 
Boat-Days of Use 
Nu!llbsr of Boats 

Miles 
Boat-Days of Use 
Number of Boats 

llIVER BASIN GROUP TOTAL 
Number of Boats 
Boat-Days of Use 

Existing Capacity 
To 1980 Ta 2000 To 2020 

49.7 59.6 74.7 
1,490 1,788 2,241 

230 230 
863 1,035 
28.8 34,5 

m 
627 

20.9 

34.9 
1,047 

N/A 

N/A 

39, 6 
1,188 

N/A 

N/A 

230 
1,300 

43, 3 

251 
941 

31.4 

46.4 
1,392 

N/A 

N/A 

84.6 99,2 121,l 
2,537 2,976 3,633 

the number of resident boats or 2.37 times the 
number of registered boats. The sjze distribu­
tion of the nonresident fleet is assumed to be 
the same as that of the resident fleet. 

The resident fleet in RBG 3.1, which was 
16,200 boats in 1968, is expected to grow to 
33,000 boats by 2020. An estimated 92. 7 per· 
cent of the boating use by the resident fleet is 
on waters within RBG 3.1. This use by the 
resident boats plus the use by nonresident 
boats equals the existing demand for RBG 3.1, 
as shown in Table R9-73. 

4.3.1.3 Recreational Boating Program . 

The recreational boating program for RBG 
3.1 is summarized in Table R9-74. The table 
displays the needs, needs programmed, and 
needs unmet for Great Lakes waters, inland 
lakes, and streams. Needs programmed are 
also shown as elements of a framework pro­
gram. 

There are no active recreational boating 
project studies under way in this area, but 
there is a need for additional boating facilities, 
especially on the Great Lakes. 

Existing berths on Lake Huron waters are 
not sufficient to handle the present demand 
and as many as 3,000 additional berths will be 
required by 2020. In addition, there will be a 
need by 2020 for 120 launching facilities, which 
could be included in harbors satisfying berth­
ing needs. 

Potential Capa':!!L__ 
To 1980 To 2000 To 2020 

68.5 82.2 103.0 
2,055 2,466 3,089 

230 
863 

28. 8 

477 
1,192 

39. 7 

56. 3 
1,688 

111 
1,464 

48. 8 

1,400 
224 

7 ., 

230 
1,035 

34.5 

230 
1,300 

43.3 

477 477 
1,431 1,789 

47.7 59,7 

67.6 
2,027 

lll 
1,758 

58.6 

1,400 
269 

,.o 

84. 5 
2,534 

lll 
2,198 

73. J 

1,400 
336 
11:2 

124,8 149.8. 187.5 
3,743 4,493 5,623 

Opportunity 
To 1980 To 2000 To 2020 

18. 8 
565 

N/A 

226 
565 
18.8 

21.4 
641 

N/A 

N/A 

22.6 
678 

N/A 

226 
678 

22.6 

26.0 
839 

N/A 

N/A 

28.J 
848 

N/A 

226 
848 

28. 3 

38.l 
1,142 

N/A 

N/A 

40.2 50.6 66.4 
1,206 1,517 1,990 

Berthing for 6,000 boats and the equivalent 
of 130 launching sites will be needed on inland 
waters by 2020. It is assumed that berthing 
costs will be financed privately. The needs for 
launching facilities on inland waters in this 
area deserves further consideration. 

4.3.1.4 Program Costs 

Recreational boating program costs for 
RBG 3.1 are shown in Table R9-75. Frame· 
work program elements are quantified and 
capital and annual costs are indicated for each 
element by time period. Program costs are 
then summarized as Federal, non-Federal 
public, and private. 

4.3.2 River Basin Group 3.2 (Lake Huron 
Southwest) 

River Basin Group 3.2 is located on the 
southwest side of Lake Huron (Figure R9-20). 
Planning Subarea 3.2 defines the area by 
political (county) boundaries, an 11-county 
area of Michigan. It contains 6,969 square 
miles (4,461,400 acres), of which 0.8 percent is 
rivers, inland lakes, and embayments. Three 
of the counties border on Lake Huron with a 
shoreline of 149 miles. River Basin Group 3.2 is 
defined as the hydrologic area draining into 
the southwest end of Lake Huron. The major 
watersheds include the Kawkawlin complex, 
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TABLE 89-70 Great Lakes Harbor Facilities, RBG 3.1 

Harbor 

MICHIGAN 

Detour 

Les Cheneaux Island 

St. Ignace 

Mackinac Island 

Mackinaw City 

Cheboygan 

Hammond Bay 

Rogets City 

Presque Isle 

Middle Island 

Alpena 

Black River 

Harrisville 

Au Sable 

Tawas Bay 

Point Lookout 
(Au Gres River) 

Distance to 
next harbor 

or refuge 

25 

26 

6 

7 

25 

13 

19 

14 

26 

18 

13 

18 

20 

25 

30 

Remarks 

Section 107 report underway. 

Authorized Federal small-boat 
harbor. 

Natural or non-Federal 
harbor-of-refuge. 

Authorized Federal small-boat 
harbor. 

Authorized Federal small-boat 
harbor. 

Authorized Federal deep-draft 
harbor. 

Authorized.Federal small-boat 
harbor. 

Authorized Federal harbor. 

Natural or non-Federal harbor­
of-refuge. 

Section 107 report underway. 

Authorized Federal deep-draft 
harbor. • 

Federal harbor authorized but 
not constructed. 

Authorized Federal small-boat 
harbor. Section 107 report 
underway. 

Authorized Federal small-boat 
harbor. 

Federal harbor authorized but 
not constructed. 

Authorized Federal sniall-boat. 
harbor. 

a . 
' 37 ·miles from Cross Village, Lake Michigan. 
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TABLE R9-71 Boating Opportunities,. RBG 
3.1 

Classification· Total- Supply Access Sites 

Inland, Waters 
Lakes (acres)- 138,800 131 
Streams (miles) 1,400 15 

Great Lakes Waters 
Open Acres 251,000 5 
Sheltered Acres 230,000 J_ 
Total 481,000 12 

the Saginaw River basin; and.the Thumb com­
plex. RBG 3.2 drains S-,044 square miles· 
(5,150,000 acres). • 

4.3.2.1 Boating Opportunities 

Recreational boating opportunities for RBG 
3.2 are summarized in Table R9-76, which dis­
plays existing capacity, the projected• use of 
existing facilities; potential capacity, the pro­
jected resource availability; and opportunity, 
the difference between the two. 

Approximately two-thirds- of the area's 
Great Lakes shoreline lies along Saginaw Bay. 
The other one-third consists of the more se­
vere and less sheltered coast of Lake Huron. 
Seven recreational boat harbors have been 
authorized (Table R9-77). Among them is 
Harbor Beach, which was built for lake carrier 
traffic but is also used by many small craft. 
Approximately 2,100 berths are available. 

This area has a much smaller inland water 
surface base than RBG 3.lwith only approxi-

TABLE R9-73 Existing and F.uture: Small-
Boat Fleet, RBG 3.1 (thousands) 

1968 1980 2000 2020 

Number of Boats 

Resident
8 

15.0 19.4 24.5 30.6 
Nonresident b 

34.8 44.7 56.8 -2!.,_Q 
Total 49.8 64.1 81.3 101.6 

Collposition 

< 12 feet (32.0%) 16.0c 20.6 26 .. 2 32.7 
12 - 20 feet· (62.8%) 31.3d 40.3 51.1 63.8 
20 - 30 feet (4.5%) 2.Je 2.9 3. 7 4.6 
30 -· 40. feet (0.4%) o.2of 0.26 0.33 0.41 
> 40 feet (0.1%) 0.05g 0.06 0.08 0.10 

8itegiste·red.boats + 10% (unregistered boats) ·x 92.-7% 
(use- in area). 

bResident boats x-215%. 

cTotal includes 4.8 resident and 11.2 nonresident 
boats. 

cl.rota! includes 9.4 resident and.21.9 nonresident 
boats. 

~otal inCludes 0.7 resident and l.6·nonresident 
boats. 

fTotal includes 0,06 resident and 0,14 nonresident 
boats, 

&rotal includes 0.02 resident and 0,03 nonresident 
boats. 

mately 29,575 acres of inland lake surface, of 
which 24,000 acres are available for recrea­
tional boating. None of the lakes is very large. 
There are approximately 75 access sites on the 
area's lakes and rivers. Most of the area's 
1,500 miles of main streams an_d. tributary riv-

TABLE R9-72 Recreational Boating Requirements, RBG 3.1 (thousands) .. _. 
Sgl:r: .... 

To 1980 To 2000 To 2020 To 1980 To 2000 To 2020 To 1Hii To 2000 To 2020 

GREAT I.AXIS 
Number of Boau 25,6 32.5 40.6 12,8 15, 3 18, 7 12,8 17,2 21.9 
Boat-Daya of Use 768 975 1,218 384 459 561 384 516 657 

BOATS- BERTHED 
NtUDber of Boau 4.4 , .. 7. 0 1.3 1. 3 1. 3 3.1 4.3 ,. 7 
Boat-Daya of Use 132 .. , 210 " 39 39 " 129 171 

BOATS LAUNCHED 
Number of Boats 21.2 26.9 33.6 u.s 14.0 17.4 ,. 7 12.9 16.2 
Number of Launchlnp. 

'" 807 1,008 345 420 522 ,.. 387 486 

INLAND LAKES AND STREAMS 
Number of Boats 38.5 48,8 61.0 34,9 39.6 46.4 3.6 ,. ' 14.6 
Boat-Daya of Use 1,155 1,464 1,830 1,047 1,188 1,392 108 276 438 

BOATS BEll111ED 
Nwuber of Boats 16.2 20.5 25. 7 12.6 12.6 12.6 3.6 1., 13.l 
Bost-Days of Use 486 615 771 378 378 378 108 

"' 393 

BOATS LAUNCHED 
NUD>er of Boats 22. 3 28.3 35. 3 22, 3 21;0 33,8 0 1.3 1.5 
Number of ~unchings 

"' "' 1,059 ... 810 1,014 0 " 45 

RIVER BASIN GllOUP TOTAL 
Number of Boats 64.1 81.3 101, 6 47. 7 54,9 65 .. l 16.4 26,4 36.5 
Boac-Days· of Use 1,923 2,439 3,048 1,431 1,647 1,953 '" "' 

1-,095 

\ 

I 
I 

I 
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TABLE R9~74 Recreational Boating Program, RBG 3.1_ (thousands) ..... Reede Pro1raaaed Need.a Unmet 
To 1980 To 2000 To 2020 To 1980 To 2000 To 2020 To 1980 To iooo To 2020 

OUAT UDS 
Hder of Boate 12,8: 17.2 21.9 4,4 13,8 2S.4 8.4 3.4 +3,S 
Boat-Day• of Uae 384 516 "' 132 - 414 762 252 102 +105 

1NUKO UDS AND STIJWG 
Nuaber of Boau 3,6 9.2 14.6 3.6 11.0 20.0 0 +1,8 +5,4 
Boat-Days of Uae 108 276 438 108 330 600 0 +54 +162 

lIVEB..BASilf GIOUP TOTAL 
Nlllllber of Boats 16.4 26.4 36,5 8,0 24.8 45,4 8,4 1.6 +8.9 
Boat-Days of Dee 492 792 1,095 240 144 1,362 252 48 +267 

PROGIWI !LINBNT N/A N/A NIA I/Ac M/A .,,. 
STllUCTtmAL 

Gnat Lakee 
!!!!!!! 

l. Mnillu berths 600 1,800 J,000 
2, Harlio'C'I ac-ree 20 60 100 
3. Accea. "'" 30 80 120 

Inland Lakes and SnelAIIS 
l. Marinu berth, 1,500 4,000 6,000, 
2. Lakfl Access each- 10 30 30 
3. StNaa Access each 30 70 100 
4. ltestol'ation acrea 0 0 0 
5 , Impoundments 8C're8 0 0 0 

TABLE R9-75 Recreational Boating Program Costs, RBG 3.1 
Period 1970 to 1980 

Capital OM&R 
Coste Costs 

quantity ($1,000) ($1,000) 

PBOG2AM l!1.mNT ,.,,r 
STRUCTURAL (UNITS) -...E9.!L 

Great Lake• 
1. Kart11as (berthe) $ 2,800 600 1,680 840 
2, Harboni (acres) 160,000 20 3,200 320 
3. Aceue Cuch) 75,000 30 2,250 225 

Inland Lakea and Stre-
l. Marinu (llertba) 2,800 1,500 4,200 2,100 
2, Laka Acee.a (uch) 75,000 10 750 75 
3. Str•- Accn1 (each) 7,500 30 225 23 
4. Rutoratlon (acrea) S,000 0 0 0 
S. lapo\lftdment (acna) 5,000 0 0 0 

TOTAL PROCIWI COSTS 

J'edaral 
lfon-Fderal Public 
Private 

3,212 
3,213 
5,880 

321 
322 

2,940 

ers are suitable for canoeing. The lower 20 
miles of the Saginaw River has been improved 
for commercial navigation, and it is also heav­
ily used by small recreational craft. Boating 
opportunity in RBG 3.2 is summarized in 
Table R9-78. 

4.3.2.2 Boating Requirements 

Recreational boating requirements for RBG 
3.2 are summarized in Table R9-79. The table 
displays demand, supply, and need for boats 
berthed and boats launched, in terms of 
number of boats and boat-days of use. 

Period 1981 to 2000 
Capital OM&R 
Cost.a Coats 

Ou;antity ($1,000) ($1,000) 

1,200 
40 
50 

2,500 
20 
40 

0 
0 

3,360 
6,',00 
3,750 

7,000 
1,500 

JOO 
0 
0 

5,975 
5,975 

10,360 

6,720 
2 ,!160 
1,650 

l!l,400 
600 
150 

0 
0 

2,480 
2,480 

22,120 

Period 2001 to 2020 
Capital OH&R 

Coe ts Costs 
Qumtity ($1,000) ($1,000) 

1,200 
40 
40 

2,000 
20 
30 

0 
0 

3,360 
6,400 
3,000 

5,600 
1,500 

225 
0 
0 

5,562 
5,563 
8,960 

13,440 
5,120 
3,000 

28,000 
1,200 

255 
0 
0 

4,787 
4,788 

41,44~ 

In 1968, 71 percent of the 55,079 boats regis­
tered in the 11-county area were located in 
the three counties with the three major urban 
areas. There are approximately 5.3 boats in 
the area for every 100 persons. Ninety-six per­
cent of the registered boats are less than 20 
feet long, and they generally do not use sea­
son al moorings at commercial marina 
facilities. Approximately 2,217 recreational 
craft are more than 20 feet long and normally 
dock in rented or boater-owned mooring 
facilities. Approximately 2,067 or 93 percent of 
these craft are moored in 10 major centers of 
marina development on Lake Huron and at 
the mouth of the Saginaw River. Canoes and 
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FIGURE R9-20 Harbor Facilities, RBG 3.2 

sailing craft without auxiliary power are not 
registered in Michigan, but comparative data 
indicate that these small craft are approxi­
matelyl0.percent of the registered small-boat 
fleet, or an additional 5,500 boats in River 
Basin Group 3.2. 

Nonresident boating demand satisfied in 
this area is estimated by the State of Michigan 
at 45,000 boats or approximately 75 percent of 
resident boats. The size distribution of nonres­
ident boats is assumed to be the same as that 
of registered resident boats. 

The Michigan Waterways Commission indi­
cates that nonresident boat use in the area is 
equivalent to approximately 56.8 percent of 
the resident fleet. Use by the resident and 
nonresident fleets equals the total demand for 

LAKE HURON 

--• Harbor Beaeh 

SA.GIHAW·IA'I' 

LAPEE~ 

SCALE IN MILES 

0 10 15 20 

boating facilities in RBG 3.2. Number and size 
composition°of boats using waters in RBG 3.2 
are shown in Table R9-80. 

4.3.2.3 Recreational Boating Program 

The recreational boating program for RBG 
3.2 is summarized in Table R9-81. The table 
displays needs, needs programmed, and needs 
unmet for Great Lakes waters, inland lakes, 
and streams. Needs programmed are .also 
shown as elements of a framework program. 

Federal studies are under way to consider 
the advisability of participating with the 
State in constructing or improving harbors. 
The Michigan Waterways Commission is re-

I 
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TABLE R9-76 Recreational Boating Opportunities, RBG 3.2 (thousands) 
Ex:lat1n1 C12aci!:J': PotentW C!eac:i~ Q:e2ortuni~ 

To 1980 To 2000 To 2020 To 1980 To 2000 To 2020 To 1980 To 2000 To 2020 

GUAT LAKES 
NUllber of Boatl 25,6 30. 7 38.5 30.9 37.0 46.4 ,. 3 ,., 7 ., 
Boat-Days of Use 768 921 1,155 926 1,110 1,391 158 189 236 

SBELTBRID WATERS H/A H/A N/A 
Am 138 138 138 138 138 138 
Boat-Daya of Uae 518 621 780 518 621 780 
Nlllllbar of Boats 17 .3 20. 7 26.0 17.3 20. 7 26.0 

OPFSHORB WATIIS 
Am 100 100 100 163 163 163 63 63 63 
Boat-Daya of U.e 250 300 375 , .. 

"' 611 158 189 236 
Nudler of Boat. 8.3 10.0 12.S 13.6 16.3 20.4 ,. 3 ,. 3 1., 

INUMD LAKBS AND STIUWIS 
Nllllber of Boau 55.9 62, l 71,0 18.4 22. 3 27.8 -37 .5 -39."8 -43.2 
Boat-Daya of U.a 1,677 1,863 2,130 554 668 835 -1,123 -1,195 -1,295 

~ 1LAICBS NIA N/A N/A N/A Ni A H/A 
24 " 24 

Boat-Daya of O.e 316 380 m 
HWllber of Boae. 10.5 12. 7 15.8 

STIJ!.INS H/A N/A NIA ' N/A H/A N/A 
Miles 1,500 1,500 1,500 
Boat-Daya of U.a 238 288 360 
~lllllbar. of Boats 7 ., ,., 1i'.o 

R.IVEII. BASIN GltOIJ1' TOTAL 
Number of Boats 81.5 92. 8 109,5 49.3 59. 3 74.2 ,-32.2 -33.5 -35.3 
Boat-Daya of UH 2,345 2,784 3,285 1,480 1,778 2,226 -865 -1,006 -1,059 

TABLE R9-77 Great Lakes Harbor Facilities, RBG 3.2 

Harbor 

MICHIGAN 

Saginaw River 

Sebawaing 

Bay Port 

Caseville 

Port Austin 

Grindstone City 

Harbor Beach 

Distance to 
next harbor 
or refuge 

20 

10 

10 

17 

8 

22 

14 

sponsible for the development of recreational 
boating facilities by the State of Michigan. 

Although there is a demand for more access 
facilities, most lakes in this area are being 
used near their desirable capacity. Therefore, 
it is recommended that few access facilities be 

Remarks 

Authorized Federal deep-draft 
harbor. Survey report underway. 

Authorized Federal small-boat 
harbor. 

Authorized Federal small-boat 
harbor. 

Authorized Federal small-boat 
harbor. 

Authorized Federal small-boat 
harbor. 

Section 107 report underway. 

Authorized Federal deep-draft 
harbor. Section 107 report 
underway. 

constructed on inland waters. However, an 
additional 5,000 berths have been pro­
grammed by 2020. This will require provision 
of 160 acres of Great Lakes harbor area by 
2020. 

Many opportunities exist for reservoir de-
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TABLE R9-78 Boating Opportunities, RBG-
3.2 

Classifica~ion Total Supply Access Sites 

Inland Waters 
Lakes (acres) 29,575 67 
Streams (miles) 1,500 8 

Great Lakes Waters 
Open Acres 100,000 5 
Sheltered Acres 138,000 -2 
Total 238,000 10 

velopment in this area. Development of reser­
voir sites could enhance boating opportunity. 
Therefore, potential reservoir sites should be 
acquired before these lands increase in price 
or are converted to subdivisions. In view of 
Michigan's vast road network arid the high 
cost of reservoir water surface, only 5,000 
acres of impoundments were programmed for 
the long-range time period. 

4.3.2.4 Program Costs 

Recreational boating program costs for 
RBG 3.2 are shown in Table R9-82. Frame­
work program elements are quantified and 
capital and .annual costs are indicated for·each 
element by time period. Program costs -are 
then summarized as Federal, non-Federal 
public, and private. 

4.4 Lake Erie 
Lake Erie is divided into four river basin 

groups covering parts of Michigan, Indiana, 
Ohio, Pennsylvania, and New York. 

TABLE R9-80 Existing and Future Small, 
Boat Fleet, _RBG 3 .. 2 (thousands) 

1968 1980 2000 2020 

Number of Boats 

Resident8 34.4 41.8 53.0 68.0 
Nonresidentb 45.4 55.3 70.1 89.9 
Total 79.8 97.1 123.1 157.9 

Composition 

< 12 feet (19.0%) 15,lc 18.5 23.4 30.0 

12 - 20 feet (77.0%) 61.5d 74.8 94,8 121.4 

20 - 30 feet (3.4%) 2. 7e 3.3 4.2 5.4 

30 - 40 feet (0.5%) o.l 0,5 0.6 0.8 
> 40 feet (0.1%) 0.18 0.1 0.1 0.2 

8Jtegistered boats+ 10% (unregistered boats) X S6.8% 
(use in area). 

bResident boats x 75%. 

<=-rotal includes 6.5 resident and 8.6 nonresident 
boats. 

d.rotal includes 26.5 resident and 35.0 nonresident 
boats. 

eTotal includes 1.2 resident an4 1.5 nonresident 
boats. 

fTotal includes 0.2 resident and 0.2 nonresident 
boats. 

8total includes 0.03 resident and 0.04 nonresident 
boats. 

4.4.1 River Basin Group 4.1 (Western Lake 
Erie) 

River Basin Group 4.1 is located at the west 
end of Lake Erie (Figure R9-21). Planning 
Subarea 4.1 defines the area by political 
(county) boundaries, encompassing a nine-

TABLE R9-79 Recreational Boating Requirements, RBG 3.2 (thousands) .. _. 
SJ!!elI • Need 

To 1980 To 2000 To 2020 To 1980 To 2000 To 2020 To 1980 To 2000 To 2025 

GREAT LAltES 
Nuiaber of Boat, 38,8 49.3 63.0 22, 8 27 .2 33,4 16.0 22.1 29.6 
Boat-Day, of u,e 1,164 l·,479 1,890 684 816 1,002 480 663 888 

BOATS BEll'HED 
Number of Boats 3,9 4.9 6,4 2. 1 2.1 2, 1 1.8 2, 8 4. 3 
Boat-Daya of Use 117 • 147 192 63 63 63 54 84 129 

BOATS LAUNCUID 
Nllalber of Boats 34.9 44.4 56.6 20. 7 25.1 _ 31. 3 14,2 19,3 25.3 
Nlllllbar of Launchinp 1,047 1,332 1,698 621 753 939 426 "' 759 

INLANl) LAKES AND STIUWtS 
Number of Boata 58,3 73.8 94.9 55:9 62.1 71,0 2,4 11.7 23.9 
Boat-Daya of Uae 1,749 2,21.4 2,847 1;611 1,863 2,130 72 351 717 

BOATS BERTHED 
NUllber of Boats 27.5 34.9 44. 7 26,4 26.4 26.4 1.1 8.5 18.3 
Boat-Daya of Uae 825 1,047 1,341 792 792 792 33 255 549 

BOATS LAIMCHED 
Nuaber of Boats 30.8 38.9 50.2 29,5 35, 7 44.6 1. 3, 3.2 ,., 
Number of t.unchinp 924 1,167 1,506 885 1,071 1,338 39 96 168 

RIVER BASIN GROUP TOTAL 
Nlalber of Boats 97.1 123.1 157.9 78. 7 89.3 104.4 18.4 33,8 53.5 
aoat-Oaya of Use 2,913 3,693 - 4,737 2,361 2,679 3,132 552 1,014 1,605 
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TABLE R9-81 Recreational Boating Program, RBG 3.2 (thousands) 

Needs Needs Pr..!!IL_amaed Needs Unmet 
To 1980 To 2000 To 2020 To 1980 TO 2000 To 2020 To 1980 To 2000 To 2020 

GREAT LAKES 
Numbe-r of Boats 16,0 22.1 -29,6 3,4 5.9 8.5 12.6 16,2 21.1 
Boat-Days of Use 480 663 888 101 176 256 379 487 632 

INLAND LAKES AND STREAMS 
Nuaber of Boats 2.4 11. 7 23.9 0. 3 0,5 4.0 2, l 11.2 19.9 
Boat-Days of Use 72 351 m 8 " '20 64 335 "' RIVER BASIN GROUP TOTAL 
Number of Boau 18,4 33. 8 53.5 3. 7 6.4 12.5 14. 7 27, 4 41.0 
Boat-Daya of Use 552 1,014 1,605 109 192 376 443 822 1,229 

PROGllAH ELEMENT N/A N/A N/A N/A N/A N/A 
STRUCTUBAL ~ 

Great Lakes 
1. Marinas berths 2,100· 3,600 4,800 
2. Hat"bon acres 70 120 160 
3. Acce1:19 mh 10 15 20 

Inland Lakes and Streams 
l. Hartnas berth8 0 0 200 
2. Lake Acceas each 0 0 15 
l, Stream Access each 10 20 30 
4. Reator.t.tion acres 0 0 0 
5. I111poundmeots acres 0 0 5,000 

TABLE R9-82 Recreational Boating Program Costs, RBG 3.2 
Period 1970 co 1980 

Cap l tal OM&R 
Costs Costs 

Quantity {$1,000) ($1,000) 

PROGRAM ELEMENT 
UNIT 

STRUCTURAL (UNlTS) ~ 
Great Lakes 
l. Marinas (berths) $ 2,800 2,100 5,880 2,940 
2. Harbors (acres} 160,000 70 11,200 1,120 
). Access (each) 75,000 10 750 75 

Inland Lakes and Streams 
L Marinas (berths) 2,800 0 0 0 
2. Lake Access (each) 75,000 • 0 0 0 
3. Scream Accesa (each) 7,500 10 75 8 
4. Restoration (acres) 5,000 0 0 0 
5. lmpounchiient , (acres) 5,000 0 0 0 

TOTAL PROGllAM COSTS 

Federal 
Non-Federal Public 
Private 

6,012 
6,013 
5,880 

601 
602 

2,940 

county area of Michigan. PSA 4.1 contains 
6,345 square miles (4,062,100 acres), of which 
1.9 percent is rivers, inland lakes, and embay­
ments. One county borders on Lake Erie, one 
abuts Lake Huron, and three counties bor­
der on the St. Clair River or Lake St. Clair. 
River Basin Group 4.1 is defined as the hy­
drologic area draining into the west end of 
Lake Erie. Major watersheds include the 
Black River basin, the St. Clair River complex, 
the Clinton River basin, the Rouge complex, 
Huron River basin, the Swan Creek complex, 
and the Raisin River basin. RBG 4.1 drains 
5,198 square miles (3,328,000 acres). 

Period 1981- to 2000 
Capl cal OM&R 

Coats Costs 
~ ($1,000) ($1,000) 

1,500 
50 

5 

0 
0 

10 
0 
0 

4,200 
8,000 

375 

0 
0 

75 
·o 
0 

4,225 
4,225 
4,200 

15,960 
6,080 

375 

0 
0 

45 
0 
0 

3,250 
3,250 

15,960 

Pet'iod 2001 to 2020 
Capi cal OM&R 

Coats Coses 
Quantity ($1 1000) ($1.000) 

1,200 
40 

. 5 

200 
15 
10 

0 
5,000 

3,360 
6,400 

375 

560 
1,125 

75 
0 

25,000 

16,487 
16,488 

3,920 

23,520 
8,960 

525 

560 
225 

75 
0 

5,000 

7,392 
7,393 

24,080 

Major urban centers in this area are the 
Detroit metropolitan area, Port Huron, Mount 
Clemens, Pontiac, Ann Arbor, Ypsilanti, Ad­
rian, arid Monroe. The area's population, 
4,291,000 persons in 1960 and 4,848,000 in 1970, 
is estimated to increase to 5,802,000 in 1980, 
7,425,000 in 2000, and 9,568,000 in 2020. 

4.4.1.1 Boating Opportunities 

Recreational boating opportunities for RBG 
4.1 are summarized in Table R9-83. The table 
displays existing capacity, the projected use of 
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TABLE R9-83 _Recreational Opportunities, RBG 4.1 (thousands) 

EJCl.stina ~aci!:J: Potential Ca2act~ Qeeortuni~ 
To 1980- To 20-· To 2020 To 1980 To iooo To 2020 To 1980 To 1000 To 2020 

GREAl' LAKES 
Number of Boats 28,6 34, 3 43.0 32.8 39, 3 49. 3 4.2 5.0 6.3 Boat-Days of Use 858 1,029 1,289 983 l,l79 1,477 125 150 188 

SHELTERED. WATERS 
N/A N/A N/A Am 128 128 128 128 128 128 

Boat-Daya of Use 480 576 723 480 576 723 
Nu.lier of Boaca 16.0 19.2 24.1 16.0 19.2 24. 1 

OFFSHORE WATERS 
Area 151 151 151 201 201 201 50 50 50 Boat-Daya of Use 378 453 566 503 603 754 125 150 188 
N\llaber of Boats 12.6 15.l 18.9 16.8 20,l 25.2 4.2 5.0 6.3 

INLAND LAKES AND STREAKS 
Nwber of Boats 82.6 88.5 96.9 19.l 23.1 28.8 -63.5 -65.4 -68,l 
Boat•Daya of Use 2,478 2,655 2,90? 57-5 692 864 -1-,903 -1,963 -2,043 

INLAND LAKES N/A N/A N/A N/A N/A N/A Acres 39 39 39 
Boat-Daya of Use 514 618 772 
Numbar of Boats 17 .1 20.6 25. 7 

ST- N/A N/A N/A N/A N/A N/A 
Hiles ,., 380 380 
Boat•Daya of Use 61 74 "· NUllber of B?ats ,.o 2.5 3.1 

RIVER BASIN GROUP TOTAL 
Number. c:,f Boats • lll.2 • 122. 8 139.9 . 51 .. 9 62.4 78.l -59, J -60,4 -61,8 
Boat-Days of Use 3,336 3,684 4,196 1,558 1,871 2,341 -,l,778 -1,813 -1,855 

TABLE R9-"84 Great Lakes Hai,bor Facilities, RBG 4.1 

Harbor 

MICHIGAN 

Forestville 

Port Sanilac 

Lexington 

Black River 
(Port Huron) 

St. Clair River 

New Baltimore 

Clinton River 

Harrison Township 

Distance·to 
next harbor 
or refuge 

17 
11 

20 

6 

6 

8 

16 

Head of Detroit River 31 

Huron River 13 

Sterling State Park 2 

Monroe Harbor 3 

Bolles Harbor 3 

Toledo Beach 8 

Remarks 

Authorized but not constructed. 

Federal small-boat harbor. 

Authorized but not constructed. 

Federal small-boat harbor. 
Survey report underway. 

Survey report underway. 

Federal small-boat harbor. 

No local interest. 

Section 107 report • underway. 

Section 107 report underway. 

Federal deep-draft hai,bor. 

Federal smalf-boat harbor. 
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TABLE R9-85 Boating Opportunities. RBG 
4.1 

·c1assification Total Supply Access Sites 

Inland Waters 
Lakes (acres) 49,494 90 
Streams (miles) 1,-100 9 

Great Lakes ··Waters 
Open Acres 151,000 23 
Sheltered Acres 

a 128,000 11 
-Total 279,000 34 

8tncludes the U.S. portion of Detroit River, 
St. Clair River, and Lake St. Clair 

existing facilities; potential capacity, the pro­
jected resource·availability; and opportunity, 
the difference between the two. 

The southeastern boundary of River Basin 
Group 4.1 consists of 32 miles of Lake Erie 
shoreline. Lake St. Clair and the St. Clair and 
Detroit Rivers have 108 miles of shoreline. The 
State of Michigan and the Federal govern­
ment have cooperated in constructing recrea­
tional boat harbors at Port Sanilac, Clinton 
River, and Bolles Harbor. New harbors are 
authorized at Lexington and Forestville, 
Michigan. Most boating activities are limited 
to areas •offshore from these harbors and to 
the Detroit River, Lake St. Clair and the St. 
Clair River. In 1968, 16,310 boats were moored 
in the area, 10,385 north of the Detroit River, 
and 5,925 boats in the Detroit River and Lake 
Erie portion of the basin. Harbors and launch­
ing sites are listed in Table R9-'84. 

This area has a small number of inland 
lakes, which are intensively used for recrea­
tional boating. The Michigan Department of 
Natural Resources lists the area's total water 
surface at 49,494 acres. Approximately 39,000 
acres are considered boatable. There are 90 
access sites to these lakes. Most of the lakes 
are crowded far beyond their desirable capaci­
ty. 

A limited network of rivers and streams 
provides about 380 miles of canoeing waters. 
The lack of stream improvements and 
maintenance, and periodic low flows limit the 
amount of canoeing and small-boat opportu­
nity on the streams. The Detroit and St. Clair 
Rivers have been improved 'for commercial 
navigation and are heavily used by small rec­
reational craft. Main rivers and tributaries 
identified as good canoeing waters are Stony 
Creek, and the Raisin, Saline, Huron, Clinton, 
North Branch (Clinton River), Belle, Pine, and 
Black Rivers. Boating opportunity in River 
Basin Group 4.1 is summarized in Table R9-'85. 

4.4.1.2 Boating Requirements 

Recreational boating requirements for RBG 
4.1 are summarized in Table R9-'86. The table 
displays the demand, supply, and need for 
boats berthed and boats launched in terms of 

. the number of boats and the boat-days of use. 
ln 1968 the State of Michigan registered 

157,785 boats, 3.4 registered boats for every 
100 residents, in this nine-county area. Wayne 
County contains more registered boats 
(68,405) than any other county. Approxi­
mately 91 percent of the registered boats are 
less than 20 feet long. Canoes and small sailing 
boats are not registered in the State, but it is 
estimated that these craft are equal in 
number to approximately 10 percent 'of the 
registered boats, or approximately 15,800 
additional boats. 

It is estimated that the number of nonresi­
dent boats using waters in RBG 4.1 is equal to 
6 percent of resident boats. The size distribu­
tion is assumed to be the .same as that of the 
registered resident boats. 

The resident fleet of 173,600 boats in 1968 is 
expected to grow to 214,500 by 1980, 277,200 by 

· 2000, and 356,400 by 2020. An estimated 62 
percent of the resident fleet use takes place 
within RBG 4.1. This use plus the nonresident 
use equals the total demand for facilities in 
the area .. As shown in Table R9-'87, the total 
number of boats using waters in the area is 
expected to increase from 118,000 in 1968 to 
242,400 by 2020. 

4.4.1.3 Recreational Boating. Program 

The recreational boating program for RBG 
4.1 is summarized in Table R9-88 which dis­
plays needs, needs programmed, and needs 
unmet for Great Lakes waters, inland lakes, 
and .streams. Needs programmed are also 
shown as elements of a fr!lmework program. 

Federal and State water resource agencies 
have many ongoing studies and authorized 

• projects that can be integrated, including the 
Southeastern Michigan Study for. optimum 
development .of water resources, water­
related land use, and authorized recreational 
boat harbors. The State of Michigan has an 
extensive grant-in-aid program which pro­
vides public access for boating and fishing. 
This program involves a review of all lakes in 
the State of Michigan to determine their car­
rying· capacity in order to establish a public 
boating capacity and desirability for each 
lake. Annual appropriations based on need are 
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TABLE R9-86 Recreational Boating Requirements, RBG 4,1 (thousands) 

Demand 
To 1980 To 2000 To 2020 

GREAT w\KES 
Number of Boata 58, 3 75.4 97 .0 
Boat-Days of Use 1,749 2,262 2,910 

BOATS BERTHED 
Number of Boats 24.0 :31.3 40.1 
Boat-Days of Use 720 939 1,203 

BOATS LAUNCHED 
Nud>er of Boats 34. 3 44.1 56 .9 
Number of Launchings 1,029 1,323 1,707 

INLAND LAKES AND STREAMS 
Number of Boats 87. 6 113.2 145.4 
Boat-Dayii of Uae 2,628 3,396 4,362 

BOATS BERTHED 
NUIIDer of Boats 58.1 75.2 96.6 
Boat-Days of Use 1,743 } ,256 2,898 

BOATS LAUNCHED 
Number of Boats 29, 5 38,0 48. 8 
Number of Launchings 885 1,1'10 1,464 

RIVER BASIN GROUP TOTAL 
Su:dlber ,of Boats 145 ,9 188,6 242.4 
Roat-Daya of Use 4,377 5,658 7,272 

TABLE R9-87 Existing and Future Small­
Boat Fleet, RBG 4.1 (thousands) 

1968 1980 2000 2020 

Number of Boats 

Resident a 107. 6 133.0 172.0 221.0 

Nonresident b 
10.4 ~ ~ 21.4 

Total 118.0 145.9 188.6 242.4 

Composition 

< 12 feet (16. 0%) 18.9c 23.3 30.2 38.8 

12 - 20 feet (75.0%) 88.4d 109.2 141.3 181, 7 

20 - 30 feet (7.2%) 8.Se 10.5 13.6 17.5 

30 - 40 feet (1.6%) l.9f 2.3 3.2 3.9 

> 40 feet (0. 2%) 0.248 0.29 0.38 0.48 

aRegistered boats+ 10% (unregistered boats) x 62% 
(use in area). 

bResident boats x 6%. 

CTotal includes 17.2 resident and 1.7 nonresident 
boats. 

'½-otal includes 80.7 resident and 7.8 nonresident 
boats. 

eTotal includes 7.8 resident and 0.7 nonresident 
boats. 

£Total includes 1.7 resident and 0.2 nonresident 
boats. 

&Total includes 0.22 resident and 0.02 nonresident 
boats. 

applied to each area. The center of urban de­
velopment has the highest priority. 

Inland lakes are being used well beyond 
their desirable capacity, while Great Lakes 
waters are being used at somewhat below ca-

5!!£!1!:l):'. Need 
To 1980 To 2000 To 2020 To 1980 To 2000 To 2020 

32. 3 35. 7 40. 5 26.0 39. 7 S6.S 
969 1,071 1,215 780 1,191 1,695 

16. 3 16, 3 16. 3 7. 7 15.0 23. 8 
489 489 489 231 450 714 

16.0 19.4 24. 2 18. 3 24. 7 32. 7 
480 582 726 549 741 98l 

82.6 88.5 96.9 5.0 24. 7 48.S 
2,478 2,655 2,907 150 741 1,455 

54.9 54.9 54.:1 3.2 20, 3 41. 7 
1,647 1,647 1,647 96 609 1,2S1 

27. 7 33.6 42,0 1.8 4.4 6.8 
832 1,008 1,260 54 132 204 

114,9 124.2 137 ,4 31.0 64,4 105.0 
3,447 3,726 4,122 930 1,932 3,150 

pacity. Canoe streams in the area are 
adequate to meet demand through 2020. 

In view of the present excessive use of in­
land waters, only 30 additional access 
facilities should be constructed on streams in 
this area. An additional 4,200 berths will be 
needed by 2020 on Lakes Huron, St. Clair, and 
Erie. Consideration should be given to large 
harbors incorporating several hundred berths 
and launching facilities. 

There are 36 potential reservior sites which 
could provide an additional 1.8 million boat­
day use capacity, but this source has not been 
programmed. Even though impoundment is 
the most direct method of increasing opportu­
nity, it is impracticable because of the high 
cost of reservoir sites and because of public 
opposition to flooding land for recreational 
purposes. 

It is more economical to transfer needs by 
building access sites. It is possible that some 
reservoirs will be built in the area which would 
decrease transfer of needs out of the area. 

4.4.1.4 Program Costs 

Recreational boating program costs for 
RBG 4.1 are shown in Table R9-89. Frame­
work program elements are quantified and 
capital and annual costs are indicated for each 
element by time period. Program costs are 
then summarized as Federal, non-Federal 
public, and private. 
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TABLE R9-88 Recreational Boating Program, RBG 4.1 (thousands) 

Needs Needs Pro1rammed Need11 Urur,e t 
To 1980 To 2000 To 2020 To 1980 To 2000 To 2020 To 1980 To 2000 To 2020 

GREAT LAKES 
Numbel" of Boata 26.0 39. 7 56.5 2.5 '· 7 7 .6 23, 5 35,0 48,9 
Boat-Daya of Uae 780 1,191 1,695 74 140 228 706 1,051 1,467 

INLAND I.AXES AND STREAMS 
Nulliier of .Boats 5.0 24, 7 48.5 0.3 0.6 1.2 '· 7 

24, 1 47, 3 
Boat-Days of Use 150 741 1,455 8 18 36 142 723 1,419 

RIVER BASIN GROUP TOTAL 
Number of Boats 31.0 64.4 105.0 2.8 5.3 ••• 28, 2 59.1 96.2 
Boat-Daye of Use 930 1,932 3,150 82 158 264 848 1,774 2;886 

PROGRAM ELEMENT N/A N/A N/A N/A .,. N/A 
STitUCTUltAL ums 

Great Lakes 
1. Marina& berths 1,200 2,400 4,200 
2. Harbors acres 40 80 140 
). Access ••"' 10 15 20 

Inland Lakes and Strell!IIB 
l. Hartn1111 bet"tha 0 0 0 
2. Lake AcceH each 0 0 0 ,. Strealll Acceas each 10 20 30 ,. Restoration acres 0 0 0 
5. Impoundmenca acres 0 0 0 

TABLE R9-89 Recreational Boating Program Costs, RBG 4.1 
Period 1970 to 1980 

Capital OM&R 
Coses Costs 

9111.mtitJ!: {$11000) ~$1,000) 

PROGRAM ELEMENT 
IJNlT 

STRUCTURAL {UNlTS) ____fQg__ 
Great Lakes 
1. Marinas (berths) $ 2,800 1,200 3,360 1,680 
2, Harbors (acres) 160,000 40 6,400 640 
3. Access (each) 75,000 10 750 75 

Inland Lakes and StrelllllB 
l. Marinas (berths) 2,800 0 0 0 
2. Lake Access (each) 75 ,ooo 0 0 0 
3. Strealll Accesai (each) 7,500 10 75 a 
4. Restoration {acr.as) 5,000 0 0 0 
5. I111poimdlllent (acres) 5,000 0 0 0 

TOTAL PROGRAM COSTS 

Federal 
Non-Federal Public 
Private 

3,612 
3,613 
3,360 

361 
362 

1,680 

4.4.2 River Basin Group 4.2 (Southwest Lake 
Erie) 

River Basin Group 4.2 is located at the 
southwest end of Lake Erie (Figure R9-22). 
Planning Subarea 4.2 defines the area by polit­
ical (county) boundaries, encompassing 20 
Ohio counties and three Indiana counties. 
PSA 4.2 contains 9,948 square miles (6,368,700 
acres), of which 0. 7 percent is rivers, inland 
lakes, and embayments. Three of the counties 
border Lake Erie for 82.5 miles of mainland 
shoreline. An additional 74.6 miles of shoreline 
is found on bays, canals, and shoreline lakes. 

Period 1981 co 2000 

9!!antiCJ!: 

1,200 
40 

5 

0 
0 

10 
0 
0 

Capitlll 
Costs 

($1,000) 

3,360 
6,400 

375 

0 
0 

75 
0 
0 

3,425 
3,425 
3,360 

OM&R 
Costs 

{$1,000) 

10,080 
3,840 

375 

0 
0 

45 
0 
0 

2,130 
2,130 

10,080 

Period 2001 to 2020 

gu.anti!J: 

1,800 
60 

5 

0 
0 

10 
0 
0 

Capital 
Costs 

{$1,000) 

5,040 
9,600 

375 

0 
0 

75 
0 
0 

5;02s 
5,025 
5,040 

0M&R 
Costs 

($11000) 

18,480 
7,040 

525 

0 , 
75 
0 
0 

3,820 
3,820 

18,480 

River Basin Group 4.2 is defined as the hy­
drologic area draining into the southwest end 
of Lake Erie. Major watersheds include the 
Maumee River basin, the Tenmile Creek ba­
sin, the Toussaint-Portage complex, the San­
dusky River basin, and the Huron-Vermilion 
complex. RBG 4.2 drains 10,363 square miles 
(6,635,000 acres). 

Major urban centers in this area are Toledo, 
Fort Wayne, Lima, and Findlay. The area's 
population, which was 1,566,000 in 1960 and 
1,725,000 in 1970, is expected to be 1,964,000 by 
1980, 2,474,000 by 2000, and 3,116,000 by 2020·. 
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FIGURE R9-22 Harbor Facilities, RBG 4.2 

4.4.2.1 Boating Opportunities 

Recreational boating opportunities for RBG 
4.2 are summarized in Table R9-90, which dis­
plays existing capacity, the projected use of 
existing facilities; potential capacity, the pro­
jected resource availability; and opportunity, 
the difference between the two. 

The Great Lakes shoreline is generally un­
broken in this area except for Sandusky Bay 
and Maumee Bay, which provide approxi­
mately 58,000 acres of sheltered water. Great 
Lakes waters are suitable only for boats 
longer than 16 feet with motors in excess of 25 
horsepower. Harbors providing 12,725 berths 
and numerous launching facilities are availa­
ble in the area (Table R9-91). 

l 
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The western boundary of River Basin Group 
4.2 consists of 82.5 miles of Ohio's Lake Erie 
shoreline. The Federal government has im­
proved commercial harbors along the Lake 
Erie shoreline, and they are also used by rec­
reational boats. New harbors for recreational 
boats are authorized at Kelleys Island, West 
Harbor, and Ottawa. 

This area has a small number of inland 
lakes, most of which are intensively used for 
recreational boating. According to the Ohio 
and Indiana Departments of Natural Re­
sources, RBG 4.2 has a total water surface 
area of 33,000 acres, with 19 access sites. Ap­
proximately 26,000 acres are boatable. 

This area has an extensive network of rivers 
and streams providing approximately 1,000 
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TABLE R9-90 Recreational Boating Opportunities, RBG 4.2 (thousands) 
Edstin& Ca2aci£r 

To 1980 To 2000 To 2020 

GREAT LAKES 
Number of Boats 22.li 26, 8 33.5 
Bo11t-Days of Use 671 804 1,007 

SHELTERED WATERS 
Area 58 58 58 
Boat-Day1,1 of Use 218 m 328 
Nuni>er of Boats 7. 3 8. 7 10.9 

OFFSHORE WATERS 
Area 181 181 181 
Boat-Days of Use 453 543 679 
Nuaber of Boats 15.1 18.1 22.6 

INLAND LAKES AND STREAMS 
Number of Boats 26.8 29. 6 33. 7 
Boat-Days of Use 804 888 1,011 

UR.AN!> LAXES NIA N/A NIA 
Acres 
Boat-Days of Use 
Nu.d>er of Boat8 

STREAMS N/A "'' N/A 
Hiles 
Boat-Days of Use 
Number of Boats 

RIVER BASIN GJlOUP TOTAL 
NW®e1C of Boats 49.2 56.4 67 .2 
Boat-Days of 1J5e 1,475 1,692 2,018 

TABLE R9-91 Great Lakes Harbor Facilities, 
RBG 4.2 

Distance to 
next harbor 

Harbor or refuge Remarks 

OHIO 

Ottawa River Federal small-boat harbor 
authorized but not con-
structed. 

Toledo Harbor 14 Federal commercial harbor. 

Cooley Creek 11 Study underway. 

Turtle Creek 15 Study underway. 

Port Clinton 13 Federal small-boat harbor. 
Study underway. 

Put-in-Bay 10 Federal small-boat harbor. 
Study underway. 

Kelleys Island 9 Authorized but not 
constructed, 

West Harbor 4 Authorized but not 
constructed. 

East Harbor 10 Study underway. 

Sandusky 13 Federal deep-draft harbor. 

Huron 11 Federal deep-draft harbor. 

Vermilion Federal small-boat harbor. 

miles for canoeing. Periodic low flows and the 
lack of stream improvements and mainten­
ance limit the amount of canoeing and small­
boat opportunity on these streams. Main 
rivers and tributaries identified as good ca­
noeing waters are the Maumee, Tiffin, St. 
Joseph, St. Marys, Auglaize, Sandusky, Hu­
ron, and Vermilion Rivers. 

Potential 9!eaci£r 
To 1980 To 2000 To 2020 

Q:e~rtunitI 
To 1980 To 2000 To 2020 

24.5 29.) 36.6 2.1 2.5 3.1 
734 879 1,101 63 75 94 

N/A N/A N/A 
58 58 58 

218 261 328 
7. 3 8. 7 10.9 

206 206 206 25 25 25 
516 618 773 63 75 94 

17 .2 20.6 25. 7 2.1 2.5 3.1 

16. 7 20.1 25.2 -10, l -9.5 -8.5 
501 604 755 -303 -284 -256 .,, N/A •IA 

26 26 26 
343 412 515 
11,4 13. 7. 17 .2 

N/A N/A N/A 
1,000 1,000 1,000 

158 192 240 
5. 3 6. 4 a·.o 

41.2 49.4 61.8 -8.0 -7.0 -5,4 
1,235 1,483 1,856 -240 -209 -162 

TABLE R9-92 Boating Opportunities, RBG 
4.2 

Classification Total Supply Access Sites 

Inland Waters 
Lakes (acres) 33,000 19 
Canoe streams (mi.) 1,000 

Great Lakes Waters 
Open Acres 181,000 
Sheltered Acres 58,000 
Total 239,000 23• 

aTotal for entire Great Lakes Waters. 

A summary of boating opportunity in RBG 
4.2 is presented in Table R9-92. 

4.4.2.2 Boating Requirements 

Recreational boating requirements for RBG 
4.2 are summarized in Table R9-93. The table 
displays demand, supply, and need for boats 
berthed and boats launched in terms of num­
ber of boats and boat-days of use. 

In 1968 the States of Ohio and Indiana regis­
tered 43,254 boats, spread uniformly over the 
23 counties with the maximum number, 9,845 
boats, recorded in Lucas County, Ohio. There 
are 2.6 boats in the plan area for every 100 
people. 

Analysis of registration data shows that 
95 percent of the typical boaters in the river 
basin group own boats less than 20 feet long 
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TABLE R9-93 . Recreational Boating Requirements, RBG 4.2 (thousands) .. _, 
To 1980 To2000 To 2020 

CIB&l'·LIUS 
Haber of Boau 20.1 Z5.l 32.0 
Boat-Daytl of tllle 603 753 960 

BOATS 'BEll'l'HED 
Nwaber of Boata 15,8 19,6 24.9 
Boat•Paya of Uae 474 588 747 

BOATS t.UflfCIIED 
NWllber of Boats 4. 3 5.5 7.1 
Hwnber of Laun.chiGp 129 165 213 

t, t.AND LADS AND STREAMS 
Number of Boau .30.2 37 .7 47 .9 
Boat-Daya .of Uae ,06 1,131 1,437 

·BOATSBEnlllU> 
Nualbe" of Boats 15:1 18.8 23.9 
Boat•Days of Usa 453 564 717 

BOATS LAUNCHED 
NWllber of Boats lS.l 18.9 24.0 
Nuaber of Launcblaga 453 "' 720 

lUVBI. BASIN •G11f>UP -TOTAL 
NuMl-er of Boats 50.3 62.8 79.9 
Boat-Days of .Usa 1,509 1,884 2,397 

TABLE R9-94 Existing and Future Small­
Boat Fleet, RBG 4.2 (thousands) 

1968 1980 ·2000 2020 

Number of·Boats 

Resident8 38.9 44.8 56.0 71.2 

llfonresidentb ~ 2,2. 6.8 ..hl 
Total 44.8 50.3 62;8 79.9 

Composition 

< 12 feet (32.0%) 13.lc 15.0 18.8 23.9 

12 - 20 feet (63.0%) 25. 7d 29.6 37.0 47.1 

20 - 30 feet (4.0%) 4.0e 4.6 5.6 7.1 

30 - 40 feet (0.7%) o.8f 0.8 1.0 1.3 

> 40 feet (0. 3%) 0.3& 0.3 0.4 0.5 

~Registered boats+ 10% (~nregistered boats) x.80% 
(use in area). 

bRegistered boats x 5% for boats less than-20 feet 
long + registered· boats x ·150% for boats ·more ·than 
20 feet long. 

cTotal includes .12. 5 rE!siden-t and O, 6 nonresident 
boats. 

d.rotal includes 24."5 resident and 1.2 nonresident 
boats. 

eTotal includes 1.6 resident and 2.4 nonresident 
boats. 

fTotal includes 0.3 -resident and 0.5 nonresident 
-boats. 

8rotal includes 0.1 resident and 0.2 nonresident 
boats. 

that are used primarily for fishing. It is esti­
mated that approximately 50 percent of all 
boats are powered by motors over 25 horse­
power. and are used for cruising and water 

Sgl1 .... 
To 1980 1'<> 2000 To 2020 ro· 1980 .To 2000 To 2020 

16.6 17.4 18.6 3.5 7. 7 13.4 
498 522 558 105 Z3l 402 

12. 7 12, 7 U,7 3.1 6.9 12.2 
381 381 381 93 207 366 

,., 4. 7 ,., 0.4 0.8 1.2 
117 141 177 lZ 24 36 

26.8 29.6 33. 7 3.4 8.2 14.2 
804 888 1,011 102 243 426 

13.4 13,4 lJ,4 l. 7 5.4 10.S 
402 402 402 51 162 315 

13.4 16.2 20~3 l. 7 2. 7 3. 7 
402 486 609 51 81 lll 

43.4 47.0 52.3 ••• 15.8 27,6 
1,302 1,410 1,569 207 474 828 

skiing. Approximately 2,075 recreational 
boats are longer than 20 feet and moor on Lake 
Erie. Comparative data indicate that canoes 
and small sailing boats, which must be regis­
tered in Ohio but need not be in Indiana, repre­
sent an additional 10 percent (4,325) of the 
boat fleet; .The total resident .fleet is 47;600 
boats. 

While the influx of .small (less than 20 feet 
long) nonresident boats. is slight (approxi­
mately the equivalent of five percent of the 
resident fleet), many large nonresident boats 
(longer than 20 feet) use the popular Great 
Lakes waters in this area. It is estimated that 
the number of nonresident boats longer than 
20 feet using Great Lakes waters is equivalent 
to 1½ times the number of resident boats 
longer than 16 feet. Five percent of the resi­
dent boats are longer than 20 feet, and of the 
63 percent of the resident fleetin the 12-to 20-
foot category, approximately 20 percent are 
longer ·than 16 feet and desire berths on the 
Great Lakes (Table R9-94). • 

The resident fleet of 47,600 boats in 1968 is 
expected to grow to 56,000 boats in 1980, 70,000 
in 2000, and 89,000 in 2020. Approximately 80 
percent of the use by resident boats is as­
sumed to occur on waters within RBG 4.2. This 
use and the use by nonresident boats comprise 
the total demand for boating facilities in RBG 
4.2. 

4.4.2.3 Recreational Boating Program 

The recreational boating program for RBG 
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TABLE R9-'-95 Recreational Biiating Program, RB.G 4.2 (thousands) 

..... 
To 1980 To 2000 To 2:020 

GREAT LAKES 
Number of Boats '·' 7, 7 13.4 
Boat-Daya of Use 105 231 402 

INLAND LAKES AND STREAMS 
Nu.bar of Boats 3.4 8,1 14.2 
Boat-Days of llae 102 243 426 

RIVER BASIN GROUP TOTAL 
Number of Boata ,., 15.8 27.6 
Boat-Daya of Use 207 474 828 

PROGRAM ELEMENT N/A N/A· N/A 
STtt.UCTIJRAL ~· 

Great Lakes 
l. Marinas berths 
2, Harbors acres 
J. Access mh 

Inland Lakes and Stream 
1. Marinas berths 
2. Lake Access each 
3. Stream Access each 
4. Restoraticin acres 
5, Ia1poundment1 acres 

4.2 is summarized in Table R9--95, which dis­
plays the needs, needs programmed, and 
needs unmet for Great Lakes waters, inland 
lakes, and streams. Needs programmed are 
also shown as elements of a framework pro­
gram. 

Federal and State water resource agencies 
have many ongoing studies and authorized 
projects that can be integrated into the plan 
area, including the Northwest Ohio Water De­
velopment Plan, which is a plan for many 
phases of water management, and the 
Maumee River Basin Study. There are au­
thorized recreational boat harbors at Ottawa, 
West Harbor, and Kelleys Island. The State of 
Ohio has an extensive grant-in-aid program 
that provides public access sites for boating 
and determines their carrying. capacity. A 
comparison of capacity and use estimates 
shows that inland waters are being used at 
approximately three times their desirable ca­
pacity, while Great Lakes waters are being 
used at approximately 30 percent of their de­
sirable capacity. 

All needs for inland waters that cannot be. 
met by developing new water areas must be 
shifted either to river basin groups with a 
surplus ofinland water, to Great Lakes waters 
in RBGs 4.1, 4.2, and 4.3, or out of the Basin. A 
high priority should be placed on Great Lakes 
marina and harbor development .. 

Because of the extremely limited supply of 
inland water area, potential reservoir sites, 
such as those near the town of Defiance, 
should be acquired before they are converted 

Needs Prograaned Needs Un_,t 
To l':t80 To 2000 To 2020 To 1980 To 2000 To 2020 

4,' 11.3 15.0 ,-0, 8 +3:6 +1.6 
128 '" 450 +23 +107 +48 

0,5 4,1 8.2 2,9 4,0 6~0 
16 124 246 86 119 180 

4.8 15.4 23.2 2.1 0.4 4. 4 
144 462 696 63 12 132 

N/A • N/A N/A 

3,000 7,500 12,000 
100 250 400 

10 25 40 

0 600 1,200 
0 15 25 

20 35 so 
0 0 0 
0 5,000 5,000 

into subdivisions. New water areas would al­
leviate the overcrowding on existing waters 
and decrease the need to transfer use to other 
areas. However, if water area is available in 
other areas, it may be more economical to pro­
vide additional access than to construct a res­
ervoir. 

4.4.2.4 Program Costs 

Recreational boating program costs for 
RBG 4.2 are shown in Table R9--96. Frame­
work program elements are quantified and 
capital and annual costs are indicated for each 
element by time period. The program costs are 
then summarized as Federal, non-Federal 
public, and private. 

4.4.3 River Basin Group 4.3 (Lake Erie 
Central) 

River Basin Group 4.3 is located on the 
south-central side of Lake Erie (Figure R9-
23). Planning Subarea 4.3 defines the area by 
political (county) _boundaries, encompassing 
eight Ohio counties. PSA 4.3 contains 3,643 
square miles· (2,332,200 acres), of which 1.0 
percent is rivers, inland lakes, and embay­
ments. Four of the counties border on Lake 
Erie and have a mainland shoreline of 108 
miles, River Basin Group 4.3 is defined as the 
hydro logic area draining into the central part 
Clf Lake Erie. Major watersheds include the 



Lake Basin Analysis 99 

GRAND 

t 
ASHTABULA 

j 
SCA~lES 

() '>O 100 

PORTAGE t 
~ ___ HARBORS SCALE IN MILES 

0 ' ,0 " FIGURE R9-23 Harbor Facilities, RBG 4.3 

Black-Rocky complex, Cuyahoga River basin, Lorain-Elyria, Cleveland, and Akron. The 
the Chagrin complex, the Grand River basin, area's population, which was 2.82 million in 
and the Ashtabula-Conneaut complex. RBG 1960, is projected to increase to 3.48 million by 
4.3 drains 3,252 square miles (2,082,000 acres). 1980, 4.40 million by 2000, and 5.53 million by 

Major urban centers in this area are 2020. 

TABLE R9--96 Recreational Boating Program Costs, RBG 4.2 

PROGRAM ELEMENT 

STRUCTURAL (UNITS) 
Great Lakes 
I. Marinas (berths) 
2. Karban (acre111) 
3. AcceH (each) 

Inland Lakes and Streams 
1. Marinas 
2. Lake Access ,. Strea11 Acceaa 
4. Rea toratlon 
5. lapounclaen t 

TOTAL PflOCII.AM COSTS 

Fecleral 
Non-Federal Public 
Private 

(berths) 
(each) 
(each) 
(acrel!II) 
(acre9) 

UNIT 

-=-
$ 2,800 
160,000 

75,000 

2,800 
75,000 
1,500 
5,000 
5,000 

Period 1970 to 1980 
Capital 0M&R 

Costs Costs 
Quantity ($1,000) ($1,000) 

3,000 
100 

10 

0 
0 

20 
0 
0 

8,400 
16,000 

750 

0 
0 

150 
0 
0 

8,450 
8,450 
8,400 

4,200 
1,600 

75 

0 
0 

15 
0 
0 

845 
845 

4,200 

Period 1981 to 2000 
Capital OM&R 
coats Costs 

Quantity ($1 1000) ($1 1000) 

4,500 
150 

15 

600 
15 
15 
0 

5,000 

12,600 
24,000 
1,125 

1,680 
1,125 

113 
0 

25,000 

25,681 
25,682 
14,280 

29,400 
11,200 

525 

1,680 
225 

83 
0 

5,000 

8,516 
8,517 

31,080 

Period 2001 to 2020 
Capital OM&R 
Costs Costs 

Quantity ($1 1000) ($1 1000) 

4,500 
150 

15 

600 
10 
15 

0 
0 

12,600 
24,000 
1,125 

1,680 
750 
113 

0 
0 

12,994 
12,994 
14,280 

54,600 
20,800 

975 

5,040 
600 
128 

0 
10,!lOO 

16,251 
16,252 
59,640 
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TABLE R9-97 Recreational Boating Opportunities,. RBG 4.3 (thousands) 

To 19:0alat!:•~•c.li io20 

GREAT ...... 
Nuaber of 8oat8 ZJ.7 28,4 35.4 
Boat-Daya of Use 710 852 1,065 

SHELTERED WATERS 
Am 0 0 0 
Boat-Daya of Use 0 0 0 
Nuaber of Boats 0 0 0 

OFFSHORE WATERS 
Area 284. 284 284 
Boat-Days of Use 710 852 1,065 
Number of Boats 23. 7 28.4 35.4 

INLAND LAKES AND ST!UWE 
Number of Boats 8.0 ,. 7 12.1 
Boat-Daya of U.e 240 291 '" 
nn.AND ...... N/A N/A N/A 

Acres 
Boat-Daye of Use 
Number of Boats 

ST"""5 N/A N/A N/A 
Miles 
Boat-Daya of Use 
Number of· Boata 

RIVER BASIN GROUP TOTAL 
Nllllber of Boats 31. 7 38, l 47 .5 
Boat-Daya of _Use 950 1,143 1,428 

4.4.3.1 Boating Opportunities. 

-Recreational boating opportunities for RBG 
4.3 are summarized in Table R9-97. The table 
displays existing capacity, the projected use of 
existing facilities; potential capacity, the pro­
jected resource availability; and opportunity, 
the difference between the two. 

Major rivers are the Black, Rocky, 
Cuyahoga, Chagrin, Grand, Ashtabula, and 
Conneaut Rivers. The area contains approxi­
mately 18,000 acres of inland lakes of which 
approximately 14,000 acres are intensively 
used for recreational boating. A few potential 
reservoir sites exist throughout the area but 
only two or three large sites are available. 

Beaches on Lake Erie are narrow, consist­
ing of shingle and sand. The shoreline is rela­
tively unbroken with no bays to furnish shel­
ter. The commercial harbors of Lorain, Cleve­
land, Fairport, Ashtabula, and Conneaut are 
all used by recreational craft, although no im­
provements have been made specifically for 
them. The State of Ohio and the Federal gov­
ernment have cooperated in the improvement 
of Rocky River Harbor for recreational boat­
ing. Further cooperative improvements at 
Eastlake are in the detailed design stage, and 
further improvements are authorized at Con­
neaut Harbor. The City of Cleveland has con­
structed small-boat improvements at White 
City Park and Wildwood Park. Private inter­
ests have provided facilities at Beaver Creek, 
Avon Lake, Bay Village, Mentor-on-the-Lake, 

• Potential~aci~ Q2J!:2rtuni~ 
To i980 To 2.,,.......,-. To 2020 To 1980 To 2000 To 202iJ 

26.9 31.9 40.2 -3,2 ,., 4.8 
806 "' 1,209 96 105 144 

N/A N/A N/A 
0 0 0 
0 0 0 
0 0 0 

"' "' '" " 
,. 

" 806 "' 1,209 .. 105 144 
26.9 31.9 40.2 ,.2 ,., 4.8 

7 .o ,., 10.5 -1.0 -1. 3 -1.6 
208 252 315 

_,, _,, -48 

N/A N/A N/A 
14 14 14 

188 228 285 ,., ,., ,., 
N/A .,. N/A 

126 126 126 
20 24 ,0 

0.7 0.8 1.0 

33.9 40, 3 50. 7 2.2 2.2 ,. 2 
1,014 1,209 1,524 64 66 96 

and Red Creek. These harbors provided moor­
ings for nearly 5,000 vessels in 1967 (Table 
R9-98). 

Boating in this area generally occurs on· 
Lake Erie, but some lakes and reservoirs in 
the southeastern portion help meet the de­
mand (Table R9-99). Many of these are rela­
tively small, with only four in excess of 1,000 
acres. They are used intensively for recreation 
including boating. 

This area has a few streams and only 126 
main stream miles suitable for canoeing. Lack 
of stream improvements and maintenance, 
and periodic low flows limit the amount of 
canoeing and small-boat opportunity on the 
streams. The lower reaches of several streams 
have been improved for commercial naviga­
tion but they are seldom used by .recreational 
craft due to the presence oflarge ships and the 
unattractive industrial environment. Many of 
the smaller streams are navigable for only a 
few hundered feet from the mouth. Main riv­
ers and tributaries identified as good canoeing 
waters are the Cuyahoga, the Black, and the 
Conneaut Rivers. 

4.4.3.2 Boating Requirements 

Recreational boating requirements for RBG 
4.3 are summarized in Table R9-100. The table 
displays demand, supply, and need for boats 
berthed and boats launched in terms of 
number of boats and boat-days of use. 
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TABLE R9-98 Great Lakes Harbor Facilities, RBG 4,3 

Distance to 
Boats next harbor 

Harbor Moored or refuge 

OHIO 

Beaver Creek 145. 5 

Lorain Harbor 115 28 

Avon Lake 110 17 

Bay Village 10 5 

Rocky River 810 6 

Cleveland Harbor 1,250 26 

White City Park 205 21 

Wildwoqd Park 150 19 

Chagrin River 670 9 

Mentor Harbor 640 5 

Fairport Harbor 460 29 

Geneva-on-the- 0 12 
Lake State Park 

Red Creek 100 7 

Ashtabula 100 13 

Conneaut Harbor 195 33 

TABLE R9-99 Inland Lakes, RBG 4.3 

Number of Total Number of Public 
Lakes and Water area Lakes over Access 

State Reservoirs (acres) 1,000 acres s1i;es 

Ohio 94 18,200 4 10 

In 1968 the State of Ohio, which requires 
registration of all watercraft, registered 
47,186 boats throughout the eight-county 
area. The largest percentage was located in 
the Cleveland-Akron area. Overall, there are 
1.6 boats to every 100 residents. Analysis of 
boat registration data shows that the vast 
majority of recreational craft are 20 feet or 
less in length. 

River Basin Group 4.3 experiences only a 
small influx of nonresident boaters because of 
its limited quantity of water suitable for rec­
reational boating, and its limited public access 

Remarks 

Private marinas. 

Federal deep-draft harbor. Small-boat 
modification under study. 

Private development. 

Private ·development. 

Federal small-boat project completed 1968. 
Public landing and ramp. 

Federal deep-draft harbor. Public and 
private boating facilities. 

Public property~ leased to private club.· 

City development inclllding ramp. 

Natural channel in river. Federal ·sma11..: 
boat project authorized but not built. 

Private development. 

Federal deep-draft harbor. Small-boat 
modification ·under study. 

Federal small-boat harbor authorized 
but not built. 

Private development. 

Federal deep-draft harbor. Small-boat 
modification under study. 

Federal deep-draft harbor. Small-boat 
modification authorized but not built. 

facilities. Nonresident boating demand satis­
fied in this river basin group is· estimated at 
36,000 boat days, based on data obtained by 
the State of Michigan concerning origins and 
destinations for boating activities in a compa­
rable area. This figure is equivalent to approx­
imately 1,200 boats or 2.5 percent of the resi­
dent fleet. The composition of the estimated 
nonresident fleet is determined by applying 
the same percentages used for the resident 
fleet. 

Existing resident boating demand satisfied 
within the area is estimated to be equivalent 
to 50 percent of the resident fleet. This along 
with present nonresident demand is the total 
recreational boating demand satisfied in RBG 
4.3. The total number of craft using the boata­
ble waters within the area is expected to in­
crease from 24,800 in 1968 to 45,100 by the year 
2020, as shown in Table R9-101. 
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TABLE R9-100 Recreational Boating Requirements, RBG 4.3 (thousands) 
,,._, 

To 1980 To 2000 To 2020 

GREAT LAKES 
Number of Boats 13.9 18.4 22.5 
Boat-Days of Use 417 m 675 

BOATS BERnlKD 
Hud>er of Boata 7. 3 9.8 11.8 
Boat-Daya of UBe 219 294 354 

BOATS LAUNCHED 
Number of Boats 6.6 8.6 10. 7 
Hullber of Launchings 198 258 321 

INLAND LAKES AND STREAKS 
Nwnber of Boats 13.9 18.4 22.6 
Boat-Daya of Uae 417 552 678 

BOA TS BEIi.THEO 
Nud>eT of Boats 6.8 9.0 11.0 
Boat-Days of Use 204 270 330 

BOATS LAUNCHED 
Nuui>er of Boats 7 .1 9. 4 11.6 
Number of Launchings 213 282 348 

RIVER BASIN GROUP TOTAL 
Nwnber of Boats 27. 8 36,8 45. l 
Boat-Days of Use 834 1,104 1,353 

TABLE R9-101 Existing and Future Small­
Boat Fleet, RBG 4.3 (thousands) 

1968 1980 2000 2020 

Number of Boats 

Resident 
a 

23.6 26.5 35.0 43.0 

Nonresident b 
__!__d ~ ~ ~ 

Total 24.8 27.8 36.8 45.1 

Composition 

< 12 feet (32.0%) 7 .9c 8.9 11.8 14.4 

12 • 20 feet (63.0%) 15.6d 17.5 23.1 28.4 

20 • 30 fe,et (4.0%) 1.0 1.1 1.5 1.8 

30 - 40 feet (0.7%) 0.2 0.2 o. 3 o. 3 

> 40 feet (0.3%) 0.1 0.1 0.1 0.2 

a50% of the resident boats are used in this ~rea. 

bResident boats x 2.5%. 

<=.rotal includes 7.5 resident and 0.4 nonresident 
boats. 

d.rotal includes 14.9 resident and 0. 7 nonresident 
boats. 

4.4.3.3 Recreational Boating Program 

The recreational boating program for, RBG 
4.3 is summarized in Table R9-102. The table 
displays needs, needs programmed, and needs 
unmet for Great Lakes waters, inland lakes, 
and streams. Needs programmed are also 
shown as elements of a framework program. 

The Federal government, in cooperation 
with State and local governments, has studies 
in progress on the feasibility of constructing 
additional small-boat harbors along the shore 

S!,IJ!P:l! Need 
To 1980 To 2000 To 2020 To USO To 2000 To 20ZO 

10.9 12.1 13.9 3.0 6. 3 8.6 
327 363 417 90 189 258 

5.0 5.0 5.0 2. 3 4.8 6.8 
150 150 150 69 144 204 

5.9 7 .1 8.9 o. 7 1.5 1.8 
177 213 268 21 45 54 

12.4 13.8 15,6 1.5 4.6 7.0 
372 414 468 45 138 210 

6. l 6.1 6.1 0.7 2.9 4.9 
183 183 183 21 87 147 

6. 3 7. 7 - 9, 5 0. 8 1.7 2.1 
189 231 285 24 51 63 

23.3 25.9 29.S ,. 5 10.9 15.6 
699 777 885 135 327 468 

of Lake Erie. The description and status of 
these studies are summarized in Table R9-
103_ 

An updated small-boat harbor program on 
Lake Erie is essential to the expansion of rec­
reational boating. Present programs do not 
provide adequate facilities to meet projected 
needs within a reasonable time frame. In addi­
tion to more harbors, a better system to inform 
recreational boaters of weather conditions 
and forecasts is needed. 

If resident recreational boating is to develop 
as projected, improved waters, in addition to 
the limited inland waters now available, must 
be provided. While a number of potential res­
ervoir sites exist in this area, there are no 
Federal studies concerning their develop­
ment. 

Analysis of demand and supply of boating 
waters indicates that future needs for inland 
waters must be transferred to the Great 
Lakes, because inland waters are now utilized 
to capacity. This is feasible because the entire 
area is within a two-hour travel time of the 
Great Lakes and most of the population is 
within a one-hour travel time. 

In this area most suitable marina locations 
on the Great Lakes have been developed. Be­
cause remaining locations lack adequate pro­
tection from lake storms, marina construction 
must be foregone, but there is a need for 
harbors-of-refuge situated to provide shelter 
for vessels ecountering lake storms. 

On Lake Erie, the desirable maximum har­
bor spacing interval is 15 miles, which permits 
boats to reach safety before dangerous storm 
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TABLE R9-102 Recreational Boating'Program, RBG 4.3 (thousands) 

GBEAT LAKES 
Number of Boat• 
Boat•Da79, of Use 

nn.AND LAKES AND STIUWIS 
Nllllber- of Boats 
Boat-Day• of Use 

It.IVEi BASIN GROUP TOTAL 
N\llllbe-r of Boats 
Boat-Daya of U.e 

PROCIWl' BLBMENT 
STBUcm.ii. 

Great Lair.es 
1, Narlnas 
2, Harbors 
3, Access 

!!!!!!! 
berths 
acrn 
mb 

Inland Lakes and S tre-
1, Marinas berths 
2, Lake Aeces• each 
3, sue- Accesa =each 
4, Restoration acrea 
S, tapoundmeats acru 

Needti 
To 1980 To 2000 To Z020 

3.0 
90 

1., 
45 

4.5 
135 

. ,. 

6.3 
189 

4.6 
138 

10,-9 
327 

.,. 

8.6 
258 

1.0 
210 

1S.6 
468 

., . 

Needs Progranalid 
.. To 1980 To 2000 • To 2620 

2.1 
64 

.l.S 
45 

3.6 
109 

1,500 
50 

5 

300 
8 
5 
0 

3,000 

S.8 9.1 
175 ·292 

4.4 6.6 
132 198 

10,2 16. 3 
307 490 

3,600 
120 

15 

6,000 
200 

20 

900 1,200 
20 25 
10 10 
0 0 

8,000 10,0()0 

Needs 1/maet 
To 1980 To 2000 To 2020 

o., 
26 

0 
0 

o., 

• 8/A 

o.s +1.1 
14 +34 

0,2 0.4 
6 12 

0.7 +-0.7 

.,. .,. 

TABLE R9-103 Studies on the Feasibility of Additional Small-Boat Harbors, RBG 4.3 

Lqcality Purpose Status 

Coast of Lake Erie, 
harbors & harbors 
of refuge 

To determine need for addi­
. tional small-craft harbors 
along Lake ~rie Coast 

To determine need for Fairport Harbor, 
Ohio harbor modification for 

small craft 

Report in final form scheduled 
for completion :i.n 1972 

Ashtabula Harbor, 
Ohio 

To determine need for 
harbor modification for 
small craft 

Report in final form scheduled 
for completion in 1973 

Lorain Harbor, 
Ohio (Sec.107) 

To determine need for 
harbor modification for 
small craft 

Detailed project report underway 

conditions develop. Existing harbors offer 
some refuge, but there are three remaining 
reaches of shore where the harbor spacing ex­
ceeds 15 miles. These are the 28 miles between 
Lorain and Rocky River, the 26 miles between 
Cleveland and Fairport, and the 2.9 miles be­
tween Fairport and Ashtabula .. Harbor con­
struction has been approved at Chagrin River, 
approximately 17 miles east of Cleveland, ·and 
at Geneva-on-the-Lake, approximately 17 
miles east of Fairport. These distances are 
slightly more than those desired, but harbors 
there would add significantly to boating 
safety on Lake Erie waters. The safety pro-

gram should also include a harbor between Lo­
rain and Rocky River, which would provide 
space for a marina, as would the harbor at 
Chagrin River, which is now used extensively 
for boating. All three projects would provide 
public launching ramps. 
. Another phase of harbor construction is 

additional breakwater protection at existing 
harbors. All of the commercial harbors in the 
area have areas that could be developed as 
marinas, but the existing breakwater sys­
tems, designed for commercial navigation, do 
not provide adequate protection for small­
boat docks. An inner·breakwater system, par-
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tially protected by the main system, would be 
relatively inexpensive and. would provide the 
needed small-boat protection. 

In some areas boating demands on inland 
waters can be met by implementing zoning 
that reduces the space standard (water sur­
face allocated to each boat) to 6 acres per boat. 
If demand is heavy, the standard can be re­
duced to 6 acres. However, in this area the 
actual figure is 3.9 acres per boat, assuming 
18,200 available acres, 372,000 boat-days of use 
(1968), a turnover·oftwo, and a 150-dayseason. 
Some areas are even more intensively used 
than others, according to observations by 
State boating officials, so the zoning alterna­
tive cannot be used effectively, There are no 
significant opportunities for lake restoration 
to increase boating waters. 

Present intensive use of inland. waters 
makes it inadvisable to add more access 
points. Future needs for berths and public ac­
cess can best be met by providing more 
facilities on Great Lakes waters. Impound­
ments could be an addition to a framework 
program for recreational boating. on inland 
waters in RBG 4.3, but there is· apparently 
some question of political. acceptability. In 
the interest of boaters and with a view toward 
the development and use of available re­
sources, 10,000 acres of surface water area 
have been included in this program to be de­
veloped on a multiple 0 use basis when other 
needs and proposals are presented. 

4.4.3.4 Program Costs 

Recreational boating program costs for 
RBG 4.3 are shown in Table R9-104. Frame­
work program elements are quantified and 
capital and annual costs are indicated by time 
period for each element. Program costs are 
than summarized as Federal, non-Federal 
public, and private. 

4.4.4 River Basin Group 4.4 (Eastern Lake 
Erie) 

River Basin Group 4.4 is located at the east 
end of Lake Erie (Figure R9--24). Planning 
Subarea 4.4 defines the area by political 
(county) boundaries, encompassing one 
county in Pennsylvania and four counties in 
New York. PSA 4.4 contains 4,863 square miles 
(3;113,000 acres), of which 1.3 percent is rivers, 
inland lakes, and embayments. Three of the 
five counties border Lake Erie, and one county 
borders Lake Ontario. Shoreline mileage in-

eludes 119 miles on Lake Erie, 31 miles on· 
Lake Ontario, and 63 miles on the Niagara 
River. River Basin Group4.4 is defined as the 
hydrologic area draining into the east end of 
Lake Erie. Major watersheds include the 
Erie-Chautauqua complex, the Cattaraugus 
River basin, and the Tonawanda complex. 
RBG 4.4 drains 2,640 square miles (1,690,000 
acres). 

Major urban centers in this area are Erie, 
Pennsylvania, and Buffalo,. New York. The 
area's population, which was 1,783,203 in 1960, 
is projected to be 2.08 million by 1980, 2.51 
million by 2000, and 3.07 million by 2020. 

4.4.4.1 Boating Opportunities 

Recreational boating opportunities for RBG 
4.4 are summarized in Table R9--105. The table 
displays existing capacity, the projected use of 
existing facilities; potential capacity; the pro­
jected resource availability; and opportunity, 
the difference between the two. 

The Lake Erie shoreline, which in this reach 
consists mostly of bluffs 50 to 75 feet high, is 
relatively straight, with only one natural bay 
to offer shelter. This lack of shelter and the 
bluffs rising almost vertically from the wa­
ter's edge make the shoreline hazardous for 
small boats. The Lake Ontario shoreline is 
mostly low till bluffs behind narrow sand and. 
ground beaches. Natural shelter is lacking, 
except on the lower reaches of the Niagara 
River. Niagara River shores above the falls 
are low, while below the gorge the banks are 50 
to 70 feet high. The two boatable sections of 
the river offer a significant amount of shel­
tered waters for small boats. 

Local political units and the Federal 
government have cooperated in the construc­
tion of recreational boat harbors at Barcelona, 
Little River at Niagara Falls, and Wilson, New 
York. The old commercial harbor at Olcott, 
New York, is now used only by recreational 
vessels. New recreational harbors are au­
thorized at Elk Creek, Pennsylvania, and Cat­
taraugus Creek, New York. The commercial 
harbors of Erie, Pennsylvania, and Dunkirk 
and Buffalo, New York, are also used by recre­
ational vessels. These harbors·provided moor­
ings for approximately 3,000 vessels in 1967. 
An additional 1,600 were moored in the Niag­
ara River (Table R9-106). 

The area has a few inland lakes, most of 
which.are used for recreational boating (Table 
R9-107). The Pennsylvania portion of RBG 4.4 
contains five natural lakes and one reservoir 
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FIGURE R9-24 Harbor Facilities, RBG 4.4 

with a total water surface area of approxi­
mately 500 acres. No public fishing sites have 
been developed by the State. The New York 
portion contains six natural lakes with a total 
water surface area of approximately 14,500 
acres and 10 access sites. Approximately 
12,000 acres are considered boatable. New 
York's Chautauqua Lake, with a surface area 
of 13,600 acres, provides most of the inland 
boating opportunities. 

This area has a limited number of rivers and 
streams suitable for canoeing, providing ap­
proximately 48 main stream miles. Periodic 
low flows and the lack of stream improve­
ments and maintenance limit the amount of 
canoeing and small-boat opportunity on these 
streams. The lower four miles of the Buffalo 

0 5 10 15 20 

River has been improved for commercial navi­
gation, but is not used by small recreational 
craft. Main streams that have been identified 
as good canoeing waters are Cattaraugus 
Creek and Ischua Creek. 

4.4.4.2 Boating Requirements 

Recreational boating requirements for RBG 
4.4 are summarized in Table R9-108. The table 
displays demand, supply, and need for boats 
berthed and boats launched in terms of 
number of boats and boat-days of use. 

In 1968, New York and Pennsylvania regis­
tered 43,263 boats throughout this five-county 
area, with the largest percentage located in 
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TABLE R9-104 Recre11tional Boating Program Costs, RBG 4.3 

Period 1970 to 1980 Period 1981 to 2000 Period 2001 to 2020 
Capital oM&.R Capital OM&R Capital OM&R 

Costs Co,ts '°'" Costs Com Costs 
Quantity ($1,000) ($1,000) Quantity ($1,000) ($1.000) Quantity ($1,000) ($1,000) 

PROGRAM ELEMENT 
UNIT 

STRUCTtJtW. (UNITtl} ~ 
Great Lakes 
1. Marinas (berths) $ 2,800 1,500 4,200 2,100 2,100 5,880 14,280 2,400 6,720 26,880 
2 •. Harbors (acres) 160,000 50 8,000 800 70 11,200 5,440 80 12,800 10,240 
3. Acte88 (each) 75,000 5 375 38 10 750 JOO 5 375 525 

Inland Lakes and Stte!llll8 
1, Marinas (berths) 2,800 JOO 840 420 600 1,680 J,360 JOO 840 5 ;880 
2. Lake Access {each) 75,000 ' 600 60 12 900 420 5 375 675 
3. Stream Access (each) 7,500 5 38 4 5 38 23 0 0 30 
4. Reuoration (acres) s,ooo 0 0 0 0 0 0 0 0 0 
S, I111poundment (acres) 5,000 3,000 15,000 1,500 5,000 25,000 11,000 2 ,ooo 10 ;coo 18,000 

TOTAL PROGIWI COSTS 

Federal 12,006 1,201 18,944 8,591 11,775 14,735 
Non•federal Public 12,007 1,201 18,944 8,592 11,775 14,735 
Private 5,040 2,520 7,560 17,640 7,560 32, 760 

TABLE R9-105 Recreational Boating Opportunities, RBG 4.4 (thousands) 
Existing Caeaci tlr;'. 

To 1980 To 2000 To 2020 

GREAT LAKES 
Nullber of Boats 30.2 36, 2 45. 3 
Bou-Days of Use 905 1,086 1,359 

SHELTERED WATERS 
Am 32 32 32 
Boat-Daya _of Use 120 144 181 
Nlllmer of ·Boats 4.0 4. 8 6.0 

OFFSHORE WATERS 
Area 314 314 314 
Boat-Days of Use, 785 942 1,178 
?haber of Boats 26,2 31, 4 39. 3 

INLAND LAKES ANO STREAMS 
Number of Boats 6 .6 8.0 10.0 
Boat•Daye of Use 198 240 300 

INLANO LAXES NIA NIA NIA 
Ac.res 
Boat-Daya of Use 
NWllber of Boats 

STREAMS NIA NIA NIA 
Miles 
Boat-Days of U11,e 
Nu!dler of Boats 

IUV!R BASIN GllOtlP TOTAL 
Nwaber of Boats 36.8 44, 2 55.3 
Boat-Days of Use 1,103 1,326 • 1,659 

. the Buffalo metropolitan area. Overall there 
is an average of 2.3 registered boats for each 
100 residents. 

The States do not require registration of 
canoes, sailboats, or other nonpowered craft, 
but comparat-ive data indicate that their 
number is approximately equivalent to 20 per­
cent of the registered small-boat fleet. This 
means an estimated 8,700 additional boats are 
located in this area. 

Analysis of boat registration data shows 
that the vast majority of recreational craft are 
20 feet or less in length. This is also assumed to 

Pote11tial Caeac.itl Q2eortuniti 
To 1980 To 2000 To 2020 To 1980 To 2000 To 2020 

34, 4 41.2 51, 6 4 .2 5.0 6. 3 
1,030 1,236 1,547 125 150 1'8 

NIA •IA •IA 
32 32 32 

120 144 181 
4.0 '-' 6 .o 

·364 364 364 50 50 50 
910 1,092 1,366 125 150 188 

30,4 36,4 45, 6 4. 2 5.0 6. 3 

5.5 6.6 ,. 3 -1.l -1.4 -1. 7 
165 199 250 -33 -41 -50 

NIA NIA N/A 
12 12 12 

157 190 238 
5. 2 6.3 7.' 

NIA •IA NIA 
48 48 48 

' ' 12 
0. 3 o. 3 o·.4 

39.9 47. 8 59. 9 3.1 3.6 4.6 
1,195 1,435 1,797 92 109 138 

be true of the unregistered portion of the 
small-boat fleet. 

Nonresident boating demand satisfied in 
RBG 4.4, with its moderate quantity of suita­
ble recreational boating waters, is estimated 
at 45,000 boat days. This figure is approxi­
mately equivalent to 1,500 boats or 3 percent 
of the resident fleet. These estimates are 
based on data obtained by the State of Michi­
gan concerning origins and destinations for 
boating activities in a comparable area. Com­
position of the estimated nonresident fleet is 
determined by applying the same percentages 
used for the resident fleet. 
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TABLE R9-106 Great Lakes Harbor Facilities, RBG 4.4 

Harbor 
Boats 
Moored 

Distance to 
next harbor 
or refuge 

PENNSYLVANIA 

Elk Creek 

Walnut Creek 

Erie Harbor 

Harbor Creek 

North East 

NEW YORK 

Barcelona Harbor 

Dunkirk Harbor 

Cattaraugus Creek 

Sturgeon Point 

Hamburg Town Park 

Buffalo Harbor 

Niagara River 

Gra:nd Island 

Little River 

Youngstown 

Wilson Harbor 

Olcott Harbor 

Golden Hill State 
Park 

175 

0 

1,100 

20 

50 

25 

235 

250 

150 

0 

150 

1,600 

115 

25 

160 

225 

100 

10 

TABLE R9-107 Inland Lakes, RBG 4.4 

Total Number of 
Number Water area Lakes over 

State of Lakes a (acres) 1,000 acres 

Pennsylvania 6 500 

New Yorkb -2. 14,500 l 
Total 12 15,000 1 

8t.akes less than 40 acres are not included 

22 

12 

28 

21 

13 

19 

36 

24 

14 

4 

12 

6 

32 

20 

Public 
Access 
Sites 

10 

10 

bU.S. Geological Survey published and unpublished data 

Remarks 

Natural channel in creek. Federal small­
boat harbor authorized but not built. 

Natural channel in creek. State launching 
site. 

Federal deep-draft harbor. 

Private development. 

Private development. State launching site. 
Federal small-boat harbor under study. 

Federal small-boat harbor completed 1960. 
Public landing and launching facilities. 

Federal medium-draft harbor. Small-boat 
modification authorized but not built. 

Natural channel in creek. Federal small­
boat harbor authorized but not built. 

Private development. 

Launching site. 

Federal deep-draft harbor. 

Natural channel. Extensive public and 
private boating facilities. 

Natural channel. Extensive public and 
private boating facilities. 

Federal small-boat harbor completed in 1956. 

Natural channel in lower Niagara River. 

Federal small-boat harbor completed in 1972. 

Federal small-boat harbor completed in 1918. 
Further modification under study. 

State marina and launching site. Federal 
small-boat harbor study underway. 

Existing resident boating demand satisfied 
within the area is estimated to be 40 percent of 
the resident fleet. This along with present 
nonresident demand is the total recreational 
boating demand satisfied in River Basin 
Group 4.4. The total number of craft using the 
boatable waters within the area is expected to 
increase from 22,285 in 1968 to 41,400 by the 
year 2020. This projection and the composition 
of the total fleet are shown in Table R9-109. 
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TABLKR9-108 Recreational Boating Requirements, RBG 4.4 (thousands) .. _. 
To 1980 To 2000 To 2020 

GUArLAEIIS 
IIUl!Der of Boats 18.1 20.2 24.8 
Boat-Daye of Vae m 606 744 

BOATS BKll'l'HED 
Number of Boats 6.6 7.4 9.1 
Boat-D.,-e of Uae 198 222 27) 

BOA.TS LAUNCHBD 
NUlmer of Boats 11.5 12.8 15. 7 
NUllber of Launchinp 345 384 471 

nil.AND LAICES AND STREAMS 
N\llllber of Boats 12.l 13.4 16.6 
Boat-Daya of Use 363 402 498 

BOATS BERTHED 
Nutllbei- of Boats 5.8 6.4 7 ., 
Boat-Days of Use 174 192 237 

BOATS 1..A.UNCHSD 
NUlllber of Bo8ts 6.3 ,.o 8. 7 
Number of Launch:lnp 189 210 261 

8.tVBII. BASIN GROUP TOTAL 
Nlmlber of Boats 30,2 33.6 41.4 
Boat-Daya of Use 906 1,008 1,242 

TABLE R9-109 Existing and Future Small­
Boat Fleet, RBG 4.4 (thousands) 

1968 1980 2000 2020 

Number of Boats 

Residenta 20.8 27.0 30.0 37.0 

Nonresident 
b 

_!d --1..=1. _u. ___l!_,_!!_ 

Total 22.3 30.2 33.6 41.4 

Composition 

< 12 feet (32.0%) 7 .1 9. 7 10.8 13.2 

12 - 20 feet (63.0%) 14.0 19.0 21.2 26.1 

20 - 30 feet (4.0%) 0.9 1.2 1.3 1.7 

30 - 40 feet (0. 7%) 0.2 0.2 0.2 0.3 

> 40 feet (0. 3%) 0.1 0.1 0.1 0.1 

8 40% of resident boats. 

b3% of resident boats. 

4.4.4.3 Recreational Boating Program 

Recreational boating program for RBG 4.4 is 
summarized in Table R9-110. The table dis­
plays needs, needs programmed, and needs 
unmet for Great Lakes waters, inland lakes, 
and streams. Needs programmed and also 
shown as elements of a framework program. 

The Federal government, in cooperation 
with State and local governments, is studying 
the feasibility of constructing additional 
small-boat harbors along the shore of the plan­
ning subarea. The description and status of 
these studies are summarized in Table R9-
111. 

Analysis of demand and supply of boating 

S!!l!J!:lt .... 
To 1980 To 2000 To 2020 To 1980 To 2000 To 2020 

13.0 ll,.8 17. 3 5.1 5.-4 7.5 
390 444 519 153 162 225 

4.6 4.6 4.6 2.0 2.8 4.5 
138 138 138 60 84 135 

8.4 10.2 12, 7 3.1 2.6 3.0 
252 306 381 93 78 90 

8.9 ,., 11.2 3. 2 3.5 5.4 
267 • 297 336 96 105 • 162 

4.4 4.4 4.4 1.4 2.0 3.5 
132 132 132 42 60 105 

4. 5 5.5 6. 8 1.8 1.5 1.9 
135 165 204 54 45 57 

,, 
21.9 24. 7 28.5 8.3 8.9 12.9 

657 741 855 249, 267 387 

waters indicates that future growth must 
occur on the Great Lakes, because inland wa­
ters are now used to capacity. Part of the fu­
ture n·eeds for inland waters can be trans­
ferred to Great Lakes waters because the en­
tire area is within a two-hour travel time of 
the Great Lakes. Most of the population is 
within a one-hour travel time. 

There is a need for harbors-of-refuge 
situated in this area to provide shelter for ves­
sels encountering storms. The Lake Erie 
shoreline in this area is particularly danger­
ous. Much of its is vertical rock cliffs and there 
is only one good natural bay. Lake Ontario's 
shoreline is lower and has some shelter in 
small bays and creek mouths: 

On Lake Erie the desirable maximum har­
bor spacing is 15 miles, which permits boats to 
reach safety before dangerous storm condi-

- tions develop. Commercial harbors on Lake 
Erie provide some shelter, but there are 
reache.s where the spacing exceeds the desired 
15 miles. There are the 33 miles between Con­
neaut, Ohio, and Erie, Pennsylvania, the 28 
miles between Erie and Barcelona, New York, 
the 19 miles between Barcelona and Dunkirk, 
and the 36 miles between Dunkirk and Buf­
falo. A small-boat harbor project has been au­
thorized at Elk Creek, Pennsylvania, 11 miles 
east of Conneaut, but another should be pro­
vided along the 22-mile stretch between Elk 
Creek and Erie. Two other harbors are needed 
to protect the Erie-Barcelona reach and the 
reach east of Barcelona to Dunkirk. A harbor 
project has been authorized at Cattaraugus 
Creek, 12 miles east of Dunkirk, and one more 
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TABLE R9~no Recreational Boating Program; RBG 4.4 (thousands) 
Needs 

To 1980 To 2000 To 2020 

GREAT LAlCES 
Nunii,er of ~ta 5.1 5.4 7.5 
Boar-Daya of Use 153 162 225 

INLAND LAXES AND STREAMS 
Nwiier of Boats 3.2 3.5 5.4 
Boat-Daya of Use " 105 162 

RIVER BASIN GROUP TOTAL 
Nuaber of Boats 8.3 8.9 12.9 
Boat-Daya of Use 249 267 387 

PROGRAM ELBMBNT N/A N/A N/A 
STlWCTUIW. Y!!!!! 

Great Lakes 
1. Marinas berths 
2. Harbors acres 
), Access mh 

Inland Lakes and Stre-
l. Mertnas berths 
2. Lake Ac,;:eaa each 
l. Stre- Acceea each 
4. Reatoratioo acres 
5, I11pow11lments acres 

should be provided between there and Buffalo. 
These harbors, which would add signifi­

cantly to the safety or recreational boating on 
Lake Erie, would also provide berths and 
launching ramps. 

Additional breakwater construction is also 
needed to provide more space for berths. Lake 
Erie harbors at Erie, Barcelona, Dunkirk, and 
Buffalo all have space available, but the 
spaces lack adequate protection for berthing. 
Construction of additional breakwaters is al­
ready authorized at Dunkirk and the City of 
Buffalo is now building an additional break­
water. 

Lake Ontario harbors at Wilson and Olcott 
could be modified to provide more berthing 
space without great difficulty. East of Olcott 
there is a distance of 32 miles to the next har­
bor. While the refuge problem is not as critical 
as on Lake Erie, this distance is excessive, and 
an additional refuge harbor should be pro­
vided. There is a potential site at Golden Hills 
State Park, near the extreme eastern limit of 
the area. 

Inland waters are used so intensively that 
the zoning alternative cannot be used effec­
tively in this area, nor are there significant 
_opportunities to increase boating waters with 
lake restoration. However, there are several 
possible sites for inland lakes. Several 
multiple-purpose projects are expected to be 
constructed by 2020. The framework program 
includes 4,400 acres of surface water im­
poundments for recreational boating. Future 

Needs Proarumed Needs Unmet 
To 1980 To 2000 To 2020 To 19iii5 To 2000 To 2020 

1.8 4. 7 8. 3 3.3 0. 7 <-0.8 
55 140 248 98 22 +23 • 

0.8 2.2 3.2 2.4 1.3 2.2 
23 66 " 73 39 66 

2.6 '·' 11.5 s. 7 2.0 1.4 
78 206 344 171 61 43 

N/A N/A N/A 

1,200 2,400 3,600 
40 80 120 

5 15 25 

300 900 1,200 
3 7 ' 2 5 5 
0 0 0 

1,400 J,400 4,400 

demand for berths can best be met by provid­
ing additional Great Lakes harbors and 
marinas. 

Most boating demand for inland waters can 
be met if transferred to Great Lakes waters, 
but in order for boats to get to the· water, 
additional access sites must be provided.Lake 
access sites should provide parking for 50 cars 
with trailers, and stream access points should 
accommodate 10 cars with trailers. 

Additional access is also needed on the 
Great Lakes. Each 50-car facility could pro­
vide approximately 4,000 user days in 1980, 
4,800 in 2000, and 6,000 in 2020. The number of 
sites programmed by the year 2020 is 25. 

4.4.4.4 Program Costs 

Recreational boating program costs for 
RBG 4.4 are shown in Table R9-112. Frame­
work program elements are quantified and 
capital and annual costs are indicated for each 
element by time period. Program costs are 
then summarized as Federal, non-Federal 
public, and private. 

4.5 Lake Ontario 

The Lake Ontario basin is divided into three 
river basin groups, which include portions of 
New York State and the headwaters of the 
Genesee River in Pennsylvania. 
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TABLE R9-ll l Studies on the Feasibility of Additional Small-Boat Harbors, RBG 4.4 

Locality Purpose Status 

Coast of Lake Erie, To determine need for addi­
harbors & harbors tional small-craftharbors 
of refuge 

Northeast 
Pennsylvania 

Lake Erie State 
Park, New York 

Dunki~k Harbor, 
New York 

Little River, 
•Niagara Falls, 
New York (Sec.107) 

South shore of 
Lake Ontario 

Four Mile Creek, 
New York 

Golden Hill State 
Park, New York 

Olcott Harbor, 
New York 

along Lake Erie coast 

To determine the need for a 
small-boat harbor at the 
locality 

Report in final form to be 
completed after FY72 

To determine the need for a Report in final form to be 
small-boat harbor at the completed after FY72 
locality 

To determine need for 
harbor modification for 
small craft 

To determine if existing 
project should be modified 
to provide for more facil-
ities for boats 

To determine need for addi­
tional small-boat and shore 
protection facilities on 
Lake Ontario 

Favorable report submitted 
to Congress in 1970, authorized 
in 1971 

Detailed project report underway 

To determine need for small- Study underway, to be completed 
boat harbor and shore pro- after FY72 
tection at the locality 

To determine need for small- Study underway, to be completed 
boat harbor and shore pro- in FY72 
tection at the locality 

To determine need for 
modification of existing 
project to provide more 
facilities for small boats 

Study underway, to be completed 
in FY74 

4.5.1 River Basin Group 5.1 (West Lake 
Ontario) 

River basin. RBG 5.1 drains 3,515 square miles 
(2,250,000 acres). 

River Basin Group5.l is located on the south 
shore of Lake Ontario (Figure R9-25). Plan­
ning Subarea 5.1 defines the area by political 
(county) boundaries, encompassing six coun­
ties of New York. PSA 5.1 contains 3,869 
square miles (2,476,800 acres), of which 0.7 
percent is rivers, inland lakes, and embay­
ments. Two of the counties border Lake On­
tario with a mainland shoreline of 59 miles. 
River Basin Group 5.1 is defined as the hy­
drologic area draining into the west end of 
Lake Ontario. Major watersheds include the 
Niagara-Orleans complex and the Genesee 

The major urban center in this area is 
Rochester, New York. The area's population, 
797,364 in 1960, is projected to be 0.98 million 
by 1980, 1.22 million by 2000, and 1.54 million 
by 2020. • 

4.5.1.1 Boating Opportunities 

Recreational boating opportunities for RBG 
5.1 are summarized in Table R9-113. The table 
displays existing capacity, the projected use of 
existing facilities; potential capacity, the pro-
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TABLE R9-112 Recreational Boating Program Costs, RBG 4.4 

Period 1970 to 1980 
Capital offi,,R 

Costs Costs 
Quantity ($1 1000) ($1 1000) 

PROGRAM ELEMENT 
. UNIT 

STRUCTURAL (UNITS) ~ 
Great Lakes 
1, Marinas (berths) $ 2,800 1,200 3,360 1,680 
2, Harbors (acres} 160,000 40 6,400 640 
3. Access (each) 75,000 5 375 38 

Inland Lakes and Streams 
1, Marina11 (berths) 2,800 300 840 420 
2. Lake Access (each) 75 ,ooo 3 225 23 
3, Stream Access (each) 1,500 2 15 2 
4. Restoration (acres) 5,000 0 0 0 
5. Impoundment ~ (acres) 5,000 1,400 7,000 700 

TOTAL PROGRAM COSTS 

l'ederal 
Non-Federal Public 
Private 

7,007 
7,008 
4,200 

701 
702 

2,100 

jected resource availability; and opportunity, 
the difference between the two. 

Lake Ontario's shoreline in this reach con­
sists mostly oflow bluffs 5 to 10 feet high.Near 
the mouth of the Genesee River, the shore in­
cludes short reaches of bluffs 30 to 40 feet high 
interspersed with. low marshy areas or ponds 
bordering barrier beaches. Ponds, which are 
generally cut off from the Lake, are used by 
small boats launched or permanently based 
there. Outlet channels are narrow and shal­
low, usable only by small boats familiar with 
the waters. Rochester's commercial harbor, 
which consists of the lower 3 miles of the 
Genesee River, is used extensively by recrea­
tional craft. Authorized recreational craft 
harbors of Oak Orchard, Hamlin Beach, and 
Irondequoit Bay are all in the detailed plan­
ning stage. Private interests have provided 
facilities at Johnson Creek and Sandy Creek. 
These public and private harbors in 1967 pro­
vided moorings for 1,565 recreational craft 
(Table R9-114). 

There are five inland lakes and four reser­
voirs open to boating in the area (Table R9-
115). Two moderately large lakes provide a 
substantialportion of the total boatingwater. 
Five public access sites have been developed 
by the State of New York. 

A limited number of rivers and streams fur­
nish 160 main stream miles suitable for canoe­
ing. Principal streams identified as good 
canoeing water are the Genesee River and 
Johnson Creek. Periodic low flows and the lack 
of Stream improvements and maintenance 
limit the amount of canoeing and small-boat 
opportunities on the inland streams in the 
area. 

Period 1981 to 2000 
Capital OM&R 

Costs Costs 
Quantity ($1 1000) ($1 1000) 

1,200 
40 
rn 

600 
4 
3 
0 

2,000 

3,360 
6,400 

750 

1,680 
300 

23 
0 

10,000 

8,736 
8,737 
S ,040 

10,080 
3,840 

300 

3,360 
150 

11 
0 

4,800 

4,550 
4,551 

13,440 

Period 2001 to 2020 
Capital OM&R 

Coet.9 Costs 
quantity ($1 1000) ($1 1000) 

1,200 
40 
10 

300 
2 
0 
0 

1,000 

3,360 
6,400 

750 

840 
150 

0 
0 

5,000 

6,150 
6,150 
4,200 

16,800 
6,400 

600 

5,880 
240 

• 15 
0 

7,800 

7,527 
7,528 

22,660 

4.5.1.2 Boating Requirements 

Recreational boating requirements for RBG 
5.1 are summarized in Table R9-116. The table 
displays demand, supply, and need for boats 
berthed and boats launched in terms of 
number of boats and boat-days of use. 

In 1968 the State of New York registered 
33,188 boats throughout the six-county area, 
with the largest number in Monroe County 
(Rochester). Overall there is an average of 3,9 
registered boats for each 100 residents. 

The State of New York does not require reg­
istration of canoes, sailboats, or other non­
powered craft, but comparative data indicate 
that the number of these unregistered craft is 
approximately equivalent to 20 percent of the 
registered small-boat fleet, or 6,600 additional 
boats. 

Analysis of boat registration data shows 
that the vast majority ofrecreational craft are 
20 feet or less in length. This also assumed to 
be true of the unregistered portion of the 
small-boat fleet. 

River Basin Group 5.1 experiences a modest 
influx of nonresident boaters because of its 
limited quantity of water suitable for recrea­
tional boating. Nonresident boating demand 
satisfied in this area is estimated at 78,000 
boat days using data obtained by the State of 
Michigan concerning origins and destinations 
for boating activities in a comparable area. 
This figure is approximately equivalent to 
2,600 boats or 7 percent of the resident fleet. 
Composition of the esimated nonresident fleet 
is determined by applying the same percent­
ages used for the resident fleet. 
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Existing resident boating demand satisfied 
within the area is estimated to be 55 percent of 
the resident fleet. This, along with nonresi­
dent demand, is the total recreational boating 
demand satisfied in River Basin Group 5.1. 
The total number of craft using the boatable 
waters within the area is expected to increase 
from the 1968 figure of 24,500 to 44,600 by the 

( 

\ 
Wellsville 

0 

SCALE IN MILES 

5 10 15 

year 2020. This projection and the composition 
of the fleet using waters within RBG 5.1 are 
shown in Table R9-ll 7. 

4.5.1.3 Recreational Boating Program 

The recreational boating program for RBG 
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TABLE 89-113 Recreational Boating Opportunities, RBG 5.1 (thousands) 

GREAT LAKES 
Nud>er of Boats 
Boat-Days of Use 

SHELTERED WATERS 
Are• 
Boat-Daya of Use 
Nud;,er of Boat.a 

OFPSIKIRE WATERS 
Am 
Boat-Da:,8 of U8e 
Number of Boate 

INLAND LAKES AND STREAMS 
Number of Boate 
Boat-Days of Use 

INLAND LAKES 
Acree 
Boat-Days of Use 
NUlllber of Boate 

ST...., 

Miles 
lloat-~ya of Use 
H•e-r of Boac.a 

RIVER BASIN GROUP TOTAL 
Nllllber of Boats 
Boat-Days of Use 

l!.dfJtiag Capacity 
To 1980 To 2000 To 2620 

12.9 
388 

0 
0 
0 

155 
388 
12.9 

,. 3 

"' 
N/A 

N/A 

18.2 
547 

15."5 
465 

0 
0 
0 

155 
465 
15.5 

6.4 
192 

N/A 

N/A 

21.9 
657 

19.4 
m 

0 
0 
0 

155 
581 

19.4 

6.0 
240 

N/A 

27 .4 
821 

Potential c.paelcy 
To 1980 To ZOOO To 2020 

15.0 
.,, 451 

0 
0 
0 

180 
451 
15.0 

,.o 
1,0 

9.6 
125 

4,2 

160 

" 0,6 

20.0 
601 

18.0 
540 

0 
0 
0 

180 
540 
18.0 

6,1 
161 

9.6 
150 

,.1 

160 
31 
1.0 

24.1 
721 

22.4 
675 

0 
0 
0 

160 

"' 22.4 

7.6 
226 

9.6 
190 

6.3 

160 
38 
t.J 

30.0 
903 

Opportunlty 
To 1980 To 2000 To 2020 

2.1 
63 

N/A 

" 63 
2.1 

-0.3 
-9 

N/A 

N/A 

1.6 
54 

2., 

" 
N/A 

" " 2., 

-0. 3 
-11 

N/A 

N/A 

2,2 
64 

3.0 
94 

N/A 

" 94 
3.0 

-0.4 
-12 

N/A 

N/A 

2.6 
82 

TABLE 89-114 Great Lakes Harbor Facilities, RBG 5.1 

Harbor 
Boats 
Moored 

Distance to 
next harbor ,, 
or refuge Remarks 

NEW YORK 

Green Harbor 15 

Johnson Creek 5 

Oak Orchard Harbor 180 

Hamilin Beach Harbor 0 

Sandy Creek 40 

Braddock Bay 295 

Rochester Harbor 640 

Irondequoit Bay 390 

TABLE 89-115 Inland Lakes, RBG 5.1 
Total Number of 

Number Water area Lakes over 
State of Lakes a 

(acres) 1,000 acres 

New Yorkb 9 127000 2 

8i.akes less than 40 acres are not included 

bU.S. Geological Survey 

38 

36 

32 

20 

17 

6 

30 

26 

Public 
Access 
Sites 

5 

Private ·development. 

Private development. 

Natural channel in creek. Federal small­
boat harbor.authorized but not built. 

State park. Federal small-boat harbor 
authorized but not built. 

Private development. 

Natural bay. Federal small-boat harbor 
study underway. 

Federal .deep-draft harbor. 

Natural bay. Federal small-boat harbor 
authorized but not built. 

5.1 is summarized in Table R9-118. The table 
displays needs, needs programmed, and needs 
unmet for Great Lakes waters, inland lakes, 
and streams. Needs programmed are also 
shown as elements of a framework program. 

The Federal government, in cooperation 
with State and local governments, is currently 
studying the feasibility of constructing 
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TABLE R9-116 Recreational Boating Requirements, RBG 5.1.(thousands) 

,,._, 
To 1980 To 2000 To 2020 

GREAT LAQS 
Number of Boat.a 14.2 17 .5 22, 3 
Boat-Daya of Uee 426 525 669 

BOATS BBll'l'IIED 
Numhar of Boats 5.2 6.4 B.1 
Boat-Daya of Uae 156 192 243 

BOATS LAU!fCHED 
NUl!lher of Boats 9.0 11.1 14.2 
Nuaber of Launchinp 270 333 426 

INLAND LAKES AND STREAMS 
Nl,llllber of Boats 14,l 17 .4 22. 3 • 
Boat-Days of Use 423 522 669 

BOATS BERTHED 
Nuaber of Boats 6.8 8.4 10,6 
Boat-Days of Use 204 252 318 

BOATS LAUNCHED 
Nual>er of Boats 7.3 9.0 11.7 
Nuaber of Launchlnp 219 270 351 

RIVER BASIN GROUP TOTAL 
Nua>er of Boats 28.) 34.9 44.6 
Boat-Days of Use 849 1,047 1,338 

TABLE R9-ll 7 Existing and Future 
Boat Fleet, RBG 5.1 (thousands) 

Small-

1968 1980 2000 2020 

Number of Boats 

Resident
3 

21.90 25.10 31.00 39.60 

Nonresidentb 2.60 3.20 3.90 5.00 

Total 24.50 28.30 34.90 44.60 

Composition 

< 12 feet (32.0%) 7.83c 9.06 11.17 14.27 

12 - 20 feet (63. 0%) 15.44d 17 .83 21.99 28.10 

20 - 30 feet (4.0%) 1.00e 1.13 1.40 1.78 

30' - 40 feet (0.7%) 0.17f 0.20 0.24 0.30 

> 40 feet (0.3%) 0.06g .,,o. 08 0.10 0.15 

a5S% of resident boats in area. 

b7% of resident boats in area. 

cTotal includes 7.01 resident and 0.82 nonresident 
boats. 

dTotal includes 13.80 resident and 1.64 nonresident 
boats. 

eTotal includes 0.89 resident and 0.11 nonresident 
boats. 

fTotal includes 0.1S resident and 0.02 nonresident 
boats. 

gTotal incltides 0.0S resident and 0.01 nonresident 
boats. 

additional small-boat harbors along the shore 
of Lake Ontario. 

The. Office of Parks and Recreation has prin­
cipal responsibility in New York for providing 
recreational boating services. Other State 
agencies having .an i~terest in recreational 
boating include the Department .of Environ-

S!!f!:!lY: Need 
To 1980 To 2000 To 2020 To 1980 To 2000 To 2020 

9·,4 lLO 13.4 4. 8 6.5 • 8.9 

282 330 402 144 195 267 

1.6 1.6 1.6 3.6 4.8 6. 5 
48 48 48 108 144 195 

7.8 9.4 11.8 1.2 l.7 2; 4 
234 282 354 36 51 72 

12, 2 13.5 15. 4 1.9 3.9 6.·9 
366 405 462 57 117 207 

5.9 5.9 5.9 o., 2.5 4. 7 
177 177 177 27 75 141 

6. 3 7 .6 9.5 1.0 l.4 2.2 
189 228 285 30 42 66 

21.6 24.5 28.8 6. 7 10.4 15. 8 
648 735 864 201 312 474 

mental Conservation, which provides launch­
ing facilities and access points in State forest 
areas, and the Department of Transportation, 
which operates the New York State Barge 
Canal System, which is used extensively by 
recreational craft. The system includes public 
docks, which may be used by vessels transiting 
the canal. 

An updated small-boat harbor program on 
Lake Ontario is essential to the expansion of 
recreational boating on these waters. Present 
programs do not provide adequate facilities to 
meet projected needs within a reasonable time 
frame. Also needed is a better system to in­
form recreational boaters of weather condi­
tions and forecasts. 

If recreational boating is to develop as pro­
jected on the area's inland ·waters, access sites 
and additional improved waters must be pro­
vided. A number of potential reservoir sites 
exist in this area, and there are studies under 
way at the Federal level concerning their de­
velopment. The State of New York is also 
studying possible reservoirs. 

Analysis of demand and supply of boating 
waters indicates that future growth must take 
place on the Great Lakes because inland wa­
ters are now utilized to capacity. Transfer of 
future needs for inland waters to Great Lakes 
waters is feasible because all parts ofthe area 
are within a two-hour travel time of the Great 
Lakes. Most of the population is within a one­
hour travel time. 

On Lake Ontario, the desirable spacing 
interval of harbors0 of-refuge is 15 to 20 miles, 
which allows cruising boats to reach- safety 
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TABLE R9-118 Recreational Boating Program, RBG 5.1 (thousands) 
Needs 

To 1980 To 2000 To 2020 

GltEAT LAKES 
Nuailer of Boats ,. 8 6.5 ,., 
Boat-Days of Vae 

"' 195 267 

INLAND LNCES AND STREAMS 
NWllbar of Boats ,., 11.0 14, 3 
Boat-Days of Uaa 

"' 330 "' 
RIVER BASIN GROUP TOTAL 

Nlllllber of Boats 13.6 17.5 23.2 
Boat-Days of tJaa ,01 312 

"' 
Plt:OG!Wt ELEM!NT N/A N/A N/A 

STIWCTURAL 
Great Lakes 

Y!!.!!!. 
l. Harinaa berths 
2. Harbors acres 
3. Access mh 

Inland Lakes and Stream 
1. Ha.rlnaa berthe 
2. Lake Access ••oh 
3, Stream Aece1111 each 
4. Restoration acres 
S, Impoundmenu acres 

before dangerous storm conditions develop. In 
this area of Lake Ontario the shoreline is lack­
ing in natural shelter and Rochester Harbor 
provides the only refuge. Additional harbors­
of-refuge are needed to the west. Harbor proj­
ects are authorized at Oak Orchard, approx­
imately 32 miles west of Rochester, and at 
Hamlin Beach, approximately 20 miles west of 
Rochester. Construction of a harbor is also au­
thorized at Irondequoit Bay, 4 miles east of 
Rochester. The next logical harbor east of 
there is outside the area. These three au­
thorized harbors could provide necessary ref­
uge on this reach of Lake Ontario shore. 

The demand for berths on Great Lakes wa­
ters can be satisfied by construction of 
marinas at the other three harbor projects. 
There is a need for 3,600 berths on Great Lakes 
waters by 2020. Assuming an average of 200 
berths per marina, as many as six new 
marinas would be required on the Great Lakes 
in each of the three time periods. It is assumed 
that marina construction, not including 
breakwaters, would be a State, local, or pri­
vate responsibility. 

There is little chance that more than one 
multipurpose impoundment will be con­
structed in this area. It would provide 1,300 
acres of water surface area by 1980. The im­
poundments will need additional access sites to 
provide for future boating needs and more in­
tensive use. Each site should provide parking 
for 50 cars with trailers so that it can provide 
12,000 user days annually. 

Additional access is also essential to future 

Needs l'ro1l'..-d Needs Unmet 
To 1980 To 2000 To 2020 To 1980 To 2000 To 2020 

2.5 5.4 9.2 2. 3 1.1 -Kl. 3 

" 162 276 70 33 .., 
1.0 1. 3 1.4 ,., ,. ' 12.9 

29 38 " 235 292 386 

3.5 '· 1 10.6 10.1 10,8 12, 6 
103 ,00 319 98 m 155 

N/A N/A N/A. 

1,200 2,400 3,600 
40 80 120 
10 20 30 

300 300 300 
3 3 3 
5 10 10 
0 0 0 

1,300 1,300 1,300 

boating on existing inland waters. It is 
suggested that each lake access site provide 
parking for at least 50 cars with trailers. Ac­
cess sites on streams should provide parking 
for 10 vehicles. Forty-three sites are pro­
grammed by the year 2020. 

4.5.1.4 Program Costs 

Recreational boating program costs for 
RBG 5.1 are shown in Table R9-119. Frame­
work program elements are quantified and 
capital and annual costs are indicated for each 
element by time period. Program costs are 
then summarized as Federal, non-Federal 
public, and private. 

4.5.2 River Basin Group 5.2 (Southeast Lake 
Ontario) 

River Basin Group 5.2 is located on the south 
shore of Lake Ontario (Figure R9-26). Plan­
ning Subarea 5.2 defines the area by political 
(county) bondaries, encompassing 12 New 
York counties. PSA 5.2 contains 8,876 square 
miles (5,682,600 acres), of which 4.5 percent is 
rivers, inland lakes, and embayments. Three 
of the counties border on Lake Ontario with a 
mainland shoreline of 79 miles. River Basin 
Group 5.2 is defined as the hydrologic area 
draining into Central Lake Ontario. Major 
watersheds include the Wayne-Cayuga com­
plex, the Oswego River basin, and the 
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Salmon-Perch complex. RBG 5.2 drains 6,815 
square miles (4,363,000 acres). 

Major urban centers in this area are Syra- • 
cuse and Utica-Rome. The area's population, 
which was 1,236,359 in 1960, is expected to in­
crease to 1.57 million by 1980, 2.02 million by 
2000, and 2.56 million by 2020. 

MADISON 

VICINITY MAP 

SCALE IN MILES 

4.5.2.1 Boating Opportunities 

Recreational boating opportunities for RBG 
5.2 are summarized in Table R9-120. The table 
displays the existing capacity, the projected 
use of existing facilities; potential capacity, 
the projected resource availability; and op-
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TABLE R9-119 Recreational Boating Program Costs, RBG 5.1 

Period 1970 to 1980 
C•pital dH&K 

Costs Costs 

Period 1981 to 2000 
Capital OH&R 

Costa Costs 

Period 2001 to 2020 
capital OM&R 

Costs Costs 
Quantity ($1,000) ($1,000) Quantity ·($1 1000) ($1 1000) Quantity {$1,000) ($1 1000) 

PROGltAH ELEMENT 
WIT 

STRUCTURAL 
Great Lakes 

(JJNITS) ....£.2!!.._ 

1 .. Marinas (barthe) $ 2,800 1,200 3,360 1,680 
2, Harbon (sere.) 160,000 
3. Access (each) 75,000 

. Inland Lakes and Sere-
l. Na.,:inas (berth1) 2,800 
2. Lake Access (each) 75,000 
J. Stream Acceae (each) 7,500 
4, Restoration (acres) 5,000 
5. I'Jlllloundmnt (acres) 5,000 

TOTAL PIOGIWI COSTS 

hdetal 

40 6,400 
10 750 

300 840 
3 225 
5 38 
0 0 

1,300 6,500 

640 
75 

420 
23 

4 
0 

650 

'" 696 Non-Pe4eral Public 
Private 

6,956 
6,957 
4,200 2,100 

portunity, the difference between the. two. 
The major river, the Oswego, drains most of 

the basin. Inland lakes in this area which are 
generally used for recreational boating have a 
total water surface area of 212,000 acres, of 
which 180,000 acres are boatable. 

The Lake Ontario shoreline of this area has 
varied characteristics. The western consists of 
bluffs averaging 25 to 30 feet high. Beaches 
are narrow and mostly gravel. The next por­
tion, extending from Sodus Bay to Oswego, 
consists of a unique series of parallel drumlins 
in their axes generally perpendicular to the 
Lake. Between the drumlins are low, marshy 
areas or open water. The lake ends of the 
drumlins have been eroded into almost verti­
cal bluffs up to 150 feet high. 

Narrow sand and gravel beaches have 
formed between and in front of the drumlins, 
closing the low areas off from the Lake, and 
making sheltered open water areas that are 
popular with boaters. 

There are five Federal harbor projects along 
the lakeshore iri_ this area, including Oswego 
Harbor, primarily a commercial harbor, which 
offers some facilities for recreational boats as 
well. It is also the Lake Ontario terminus of 
the New York State Barge Canal system, 
which is becoming a popular route for small 
boats. Projects at Great Sodus Bay and Little 
Sodus Bay are old commercial harbors now 
used for recreational boating. Projects at Port 
Bay and Port Ontario, which have not yet been 
built, are for recreational boating. Private 
interests have improved three othe_r localities 
to provide boating facilities. These harbors 
provided mooring for 835 vessels in 1967 (Table 
R9-121). • 

1,200 
40 
10 

0 
0 
5 
0 
0 

3,360 
6,400 

750 

0 
0 

38 
0 
0 

3,594 
3,594 
3,360 

10,080 
3,840 

450 

1,680 
90 
23 
0 

2,600 

3,501 
J,502 

11,760 

1,200 
40 
10 

0 
0 
0 
0 
0 

3,360 
6,400 

750 

0 
0 
0 
0 
0 

3,575 
J,575 
3,360 

16,800 
6,400 

750 

1,680 
90 
30 
0 

2,600 

4,935 
4,935 

18,480 

This area is well supplied with inland lakes, 
most of which are suitable for recreational 
boating (Table R9..:i22). Many of the lakes are 
large. The largest, Oneida Lake, has an area of 
more than 50,000 acres. Seneca and Cayuga 
Lakes each have areas of more than 40,000 
acres. Fifteen other lakes each have a surface 
area of 1,000 acres or more. Many of the larger 
lakes are in the famous Finger Lakes area, 
which occupies the western part of RBG 5.2. 
This scenic area, readily accessible from all 
parts of the northeast, attracts many visitors 
and constitutes a major boating area. The 
northeastern corner of the area has numerous 
small lakes. Parts of the area are nearly wil­
derness, and are not readily accessible to 
boaters. 

The conditions that restrict access to most 
boaters in the northeast portion make that 
portion attractive to canoeists. Most of_ the 
are·a's canoeing waters are in this portion, and 
some of these waters c_onn~ct to an extensive 
system of canoe waters east of the Great 
Lakes Region. The 76 miles of principal canoe­
ing streams include the Salmon River, Moose 
River, Fish Creek, and Fall Creek. 

4.5.2.2 Boating Requirements 

Recreational boating requirements for RGB 
5.2 are summarized in Table R9-123. The table 
displays demand, supply, and need for boats 
berthed and boats launched in terms of 
number of boats and boat-days of use. 

In 1968 the State of New York registered 
68,752 boats in this 12-county area. Boats are 
distributed throughout the area with the 
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TABLE .R9-120 Recreational Boating Opportunities RBG 5.2 (thousands) 

GUAT LAKES 
Nu:d>er gf Boats 
Boat-Day11 of UBe 

SHBLTEllED WATERS 
Am 
Boat-D11Ye of Use 
Nud>er of Boats 

OPPSHORE WATERS 
Am 
Boat-Daye of Use 
Number of Boats 

lHLAND LAKES AND STltBAMS 
Number of Boat.Iii 
Boat-Daya of Uee 

m.<Nl)I.AJ<BS 
Acns 
Boat-Daye of Use 
Number of Boau 

STREAMS 
Miles 
Boat-Daya of Use 
Jilwli>er of Boats 

IUVBa BASIN GROUP TOTAL 
Number of Boata 
Boat-Days of Use 

E:dsting eapac.!!l,_____ 
To 1980 To 2000 To 2020 

15.J 
460 

0 
0 
0 

184 
460 
15, J 

18.4 
552 

0 
0 
0 

184 
552 

18.4 

23.0 
690 

0 
0 
0 

184 
690 
23.0 

65.6 73.2 84.2 
1,968 2,196 2,526 

N/A N/A N/A 

N/A N/A N/A 

80.9 91.6 107.2 
2,428 2,748 3,216 

Potential Capacity 
To 1980 To 2000 To 2020 

19.5 
585 

0 
0 
0 

234 
585 
19, 5 

23,4 
702 

0 
0 

' 
234 
702 
23.4 

29, 3 
878 

0 
0 
0 

234 
878 

29. 3 

78.8 95.5 119.4 
2,364 2,866 3,582 

180 180 180 
2,352 2,851 3,564 

78.4 95.0 118,8 

76 
12 
0.4 

76 
15 
0.5 

76 
18 
<t.6 

98. 3 118.9 148. 7 
2,949 3,568 4,460 

Opportunity 
To 1980 To 2000 To 2020 

4. 2 
125 

N/A 

so 
125 

4. 2 

13,2 
396 

N/A 

NIA 

17 ,4 
521 

5.0 
150 

N/A 

so 
150 

5.0 

6 ·' 188 

N/A 

so 
188 

6. 3 

22,3 35,2 
670 1,056 

N/A 

N/A N/A 

27,3 41.5 
820 1,254 

TABLE R9-121 Great Lakes Harbor Facilities, RBG 5.2 

Harbor 

NEW YORK 

Pultneyville 

Fairbanks Point 

Great Sodus Bay 
Harbor 

Port Bay 

Little Sodus Bay 
Harbor 

Oswego Harbor 

Little Salmon River 

Port Ontario Harbor 

North Sandy Pond 

Boats 
Moored 

15 

60 

375 

15 

70 

60 

0 

50 

190 

Distance to 
next harbor 
or refuge 

11 

8 

14 

7 

13 

35 

25 

22 

20 

Remarks 

Private development. 

Private development. 

Federal deep-draft harbor. 

Natural bay. Federal small-boat harbor 
authorized but not built. 

Federal medium-draft harbor. 

Federal deep-draft harbor. 

Natural channel. State boat launching site. 
Federal small-boat harbor study authorized 
but not started. 

Natural channel. Federal small-boat harbor 
authorized but not built. 

Natural bay. Private development. 



TABLE R9-122 Inland Lakes, RBG 5.2 

To.ta! Number of 
. Nulllber_ ·a Water area L.ikeS over: 

State of Lakes (acres) 1,000 acres 

New -Yorkb 137 - 212,.000 18 

~akes less than 40 acres are not included 

bu.s. Geological Survey in cooperation with State 
Department of Environmental Conservation 

Public 
Access 
Sites 

29 

largest percentage located in Onondaga 
County (Syracuse). Overall these is an aver­
age of 5.1 registered boats for each 100 resi­
dents. 

New York does not require registration of 
canoes, sailboats, or other nonpowered craft, 
but compa:rative data indicate that the 
number of these unregistered craft is equiva­
lent to approximately 20 percent of the regis­
tered small-boat fleet. This means an esti­
mated 13,700 additional boats are located in 
this area. 

Analysis of boat registration data shows 
that the vast majority of recreational craft are 
20 feet or less in length. This is also assumed to 
be true of the unregistered portion of the 
small-boat fleet. 

Nonresident boating demand in RBG 5.2 is 
estimated at 619,000 boat days, the approxi­
mate equivalent of 20,300 boats or 25 percent 
of the resident fleet. These estimates are 
based ,on data obtained by the State of' New 
York concerning origins and destinations for 
boating activities in an area comparable to 
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RBG5.2 ... Composition ofthe .. estimated nonres­
ident fleet is determined by applying the .same 
percentages used for the resident fleet . 

• The resident fleet is expected to be 96,000 
boats by 1980, 123,000 by 2000, and 156,000.by 
2020. Existing resident boating demand satis­
fied within the area is estimated at 75 percent 
of the .resident fleet. This, along with present 
nonresident demand, is the total recreational 
boating demand satisfied .in RBG 5.2. The 
number of craft using the boatable waters 
within the area, which was 82,000 in 1968, is 
expected to increase to 156,000 by. the year 
2020. This projection and the composition of 
the total fleet are shown in Table R9-124. 

4.5.2.3 Recreational Boating Program 

The recreational boating program for RBG 
5.2 is summarized in Table R9-125. The table 
displays needs, needs programmed and needs 
unmet for Great Lakes waters, inland lakes, 
and streams. Needs programmed are also 
shown as elements of framework program. 

The Federal government, in cooperation 
with State and local governments, has studied 
the feasibility of constructing additional 
small-boat harbors along the shore of Lake 
Ontario, but no studies are under way at the 
present time in this area. 

New York's Office of Parks and Recreation 
is principally responsible for providing State 
recreational boating services. Other State 
agencies having an interest in recreational 

TABLE R9-123 Recreational Boating Requirements, RBG 5.2 (thousands) 
,._. S!!2}!1! Need 

To 1980 To 2000 To 2020 To 1980 To 2000 To 2020 TO 1980 To 2000 To 2020 

GREAT LAICBS 
Number of Boats 19.2 24, 4 31. 2 16.4 19. 3 23. 3 2, 8 S. l 7.9 
Boat-Days of Use 576 732 '" 492 579 699 84 153 237 

BOATS BBRfHBD 
Number ot Boata 3.4 4.4 5,4 ,.o 3,0 3.0 0.4 l. 4 2. 4 
Boat-Dafa of '"UH 102 132 162 90 90 • 90 12 42 72 

BOATS LAUNCHED 
Nuaber of Boats 15.8 20,0 25, 8 13,4 H,.3 20. 3 2. 4 3. 7 5. 5 
Nulllber of :Launchings 474 600 774 402 489 609 72 lll 165 

lNLAND LAKES AND ·STREAMS 
.Nuraber of Boats 76.8 97 .6 .124 .. 8 65.6 73.2 84.2 11.2 24.4 40.6 
Boat-Days o·f Uee 2~304 2,928 • 3,744 1,968 2,196 2,526 336 732 1,218 

BOATS BERTHED 
NUllber of Boats 34.6 44.0 56.2 29.6 29.6 29.6 5.t 14.4 26.6 
Boat-Days of Uee 1,038 1,320 1,686 888 888 888 ISO 432 798 

80ATS U.WCHBD 
NUllber of Boats 42.2 53.6 68.6 34.0 43.6 54.6 • 6,2 10.0 14,0 
Number of Launchinp l,~66 1,608 2,058. 1;080 1,308 1,638 186 300 420 

RIVER BASIN GROUP TOTAL 
Nwllber of Boats 96.0 122 .o 156.0 82.0 92.S 107.5 -14.0 29.5 48.5 
Boat•Daya of Use . 2,880 3,660 4,680 2,460 2,775 3,225 420 885 1,455 
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boating include the Department of Environ­
mental Conservation, which studies water re­
sources problems, including boating, and pro­
vides launching facilities and access points in 
State forest areas; and the Department of 
Transportation, which operates.the New York 
State Barge Canal System, used extensively 
by recreational craft. The system includes 
public docks which may be used by vessels 
transiting the canal. 

An updated small-boat harbors program on 
Lake Ontario and a better system to inform 
recreational boaters of weather conditions 
and forecasts are essential to expansion of 
recreational boating on these waters. Present 
programs are not adequate to meet the ·pro-
jected needs. . 

This area's large quantity of inland waters 
is adequate for boating needs. While a number 
of potential multiple-purpose reserv.oir sites 
exist in this area, there are no Federal studies 
concerning their development. The State of 
New York is making studies of water resource 
problems, which include boating. 

While there is no need for new or improved 
boating waters, there· is a need for, additional 
access sites on existing Lake Ontario and in­
land waters. 

The Lake Ontario shoreline is lacking in 
natural shelter. There are bays along the 
reach, but bars. formed by littoral forces shut 
them off from the Lake .. The bars may be. 
breached.by storm action or by private dredg­
ing efforts, but they are soon formed again. 

Harbors at Great Sodus and Little Sodus 
Bays and at Oswego provide some refuge as 
well as berthing, but harbors should be spaced 
every 15 to 20 miles to allow cruising boats to 
reach safety before dangerous storm condi­
tions develop. Where harbor spacing is exces­
sive, at the west end near the village of Putt­
neyville and at the other end at Port Ontario, 
harbors-of-refuge are needed. The refuge 
harbor that is authorized at Port Ontario 
would help link the New York State Barge 
Canal system, which reaches Lake Ontario at 
Oswego, with the popular recreational boating 
areas in the northeast corner of the Lake and 
on the St. Lawrence River. 

Two other harbors will complete the harbor 
program. One could be at Port Bay, which is 
cut off from the Lake by a ba.r across its mouth. 
Port Bay is approximately halfway between 
Great Sodus and Little Sodus Bays. A number 
of boats are berthed.there, even though they 
do not always have lake access, and additional 
boats could . berth there as the demand in­
creases. A project is authorized for structures 

needed to maintain a permanent entrance and 
should be considered for construction .. 

Another possible site is in the southeast 
corner of the Lake near a popular recreational 
fishing spot known as Mexico Bay; Its full use 
is hampered by lack of boating .access. Con­
struction of Port Ontario Harbor will help, but 
space for expansion there is limited and even­
tually additional access should be provided. 
The Little Salmon River, between Oswego and 
Port Ontario, has some advantages and is 
worthy of consideration. Land· along the 
lakeshore is State-owned and topography is 
generally suitable. 

Inland waters will require 60 marinas (200 
berths each) or the equivalent at individual 
private docks by 2020. There is little chance 
that multipurpose impoundments will be con­
structed in this area. 

Additional access to inland waters is essen­
tial to meet future boating needs. Because 
work patterns and leisure time will increase 
the maximum capacity of each site with time, 
the number of sites programmed is 42 between 
1970 and 1980, 63 between 1980 and 2000, and 
55 between 2000 and 2020, 

Additional access on the Great Lakes is also 
essential to provide for future boating needs. 

TABLE. R9-124 Existing and Future 
Boat Fleet RBG 5.2 (thousands) 

Number of ,Boat·s 

Resident8 

Nonresidentb 

Total 

Composition 

< 12 feet (32.0%) 

12· - 20 -feet (63.0%) 

20 - 30 feet· (4.0%) 

30 - 40 feet (0. 7%) 

> 40 feet (O. 3%) 

8 75% of resident -boats. 

b25% of resident fleet .. 

1968 1980 

61. 70 72.00 

20.30 24.00 

82.00 96.00 

26.20c 30. 70 

51. 70d 60.50 

3.30e 3.80 

o.50£ 0.70 

0.3oJ! 0.30 

2000 

92.00 

30.00 

122.00 

39,00 

76.90 

4,90 

0.80 

0.40 

Small-

2020 

117.00 

39.00 

156.00 

49.90 

98.30 

6.30 

1.10 

0.50 

cTotal includes 19.70 resident and 6.50 nonresident 
boats. 

dTotal includes 38.90 resident and 12.80 nonresident 
boats. 

eTotal includes 2.50 resident and 0.80 nonresident 
boats. 

£Total includes O: 40 resident and O .10 nonresident 
boats. 

8.rotal includes O, 20 resident and 0-:10 nonresident 
boats. 

I 
I 
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TABLE R9-125 Recreational Boating Program, RBG 5.2 (thousands) 
Needs 

To 1980 To 2000 To 2020 

GREAT L.Ul!S 
Number of-ioeta 2.8 5.1 7.9 
Boat-Daya of Use 84 153 237 

INLAND LADS AHD STR!Wfi 
NIIIIJ.r of ao.ta 11.2 24.4 40.6 
Boat-Daya of U.e 336 732 1,218 

RIVEi. BASIN CIOUP TOTAL 
N__,er of Boat9 14.0 29.5 48.5 
Boat-Daya of U8e 420 885 1,455 

PROGRAM ELEMENT NIA N/A N/A 
STRUCTUIW. !!!!!!! 

Great Lakes 
l. Marinae berthe 
2. Harliora acres 
3. ActeBlil mh 

Inland Lakes and Stn-
1. Marin.as berths 
2. Laite Access •=• 
3. Stream Acceaa- eadl 
4. Restoration •crea 
5, [mpoundaeot.a acres 

Each access site should provide parking for at 
least 50 cars with trailers, thus providing6,000 
user days annually. Twenty-five sites are re­
quired by 2020. 

4.5.2.4 Program Costs 

Recreational boating program costs for 
R~G 5.2 are shown in Table R9-126. Frame­
WOl.< program elements are quantified and 
capital and annual costs are indicated for each 
element by time period. Program costs are 

Needs Pro1r.-d Needs Unmet 
To 1980 To 2000 To· 2020 To 1990 To 2000 To' 2020 

1.1 3.6 6.5 l. 7 1.5 1.4 
33 108 195 51 45 42 

8.4 23. 7 42.4 2.8 0.7 +l.8 
252 710 1,272 84 22 +54 

9.5 27. 3 48.9 4.5 2.2 +o.4 
285 818 1,467 135 67 +11 

N/A N/A N/A 

450 1,200 1,800 
15 40 60 

5 15 25 

3,000 7,500 12,000 
40 100 150 

2 5 10 
0 0 0 
0 0 0 

then summarized as Federal, non-Federal 
public, and private. 

4.5.3 River Basin Group 5.3 (Northeast 
Lake Ontario) 

River Basin Group 5.3 is located at the east 
end of Lake Ontario (Figure R9-27). Planning 
Subarea 5.3 defines the area by political 
(county) boundaries, encompassing three 
New York counties. It contains 5,563 square 
miles (3,561,600 acres), of which 8 percent is 

TABLE R9-126 Recreational Boating Program Costs, RBG 5.2 

PROGRAM ELEMENT 
IIIIT 

STRUCTUJW:. (IMITS) -=-Great Lakes 
L. HarlPa& (berths) $ 2,800 
2. Harbors (acres) 160,000 
). A.cceH (each) 75,000 

Inland Lakes and StrellDIB 
1. Marinas 
2. Lake Access 
3. Stream. Access 
4. Restoration 
5. Impotmd-nt 

TOTAL PROGRAM COSTS 

Federal 
Non-Federal Public 
Private 

(berths) 2,800 
(each} 75,000 
(each} 7 ,soo 
(acres} 5,000 
(acres} 5,000 

Pedod 1970 to 1980 
Capl tal OM&R 
Coau Costs 

Quantity {$1,000) ($1 1000) 

450 
15 

5 

3,000 
40 

2 
0 
0 

1,260 
2,400 

375 

8,400 
3,000 

15 
0 
0 

2,895 
2,895 
9,660 

630 
240 

38 

4,200 
300 

2 
0 
0 

290 
290 

4,830 

Period 1981 to 2000 
Capital OM&R 

Costs Costs 
Quantity ($1 1000) ($1 1000) 

750 
25 
10 

4,500 
60 

) 

0 
0 

2 ,LOO 
4,000 

750 

12 ;600 
4,500 

23 
0 
0 

4,636 
4,637 

14,700 

4,620 
1,760 

300 

29,400 
2,100 

11 
0 
0 

2,085 
2,086 

34,020 

Period 2001 to 2020 
C&pi tal OM&R 

Costs Costs 
Quantity {$1,000) ($1,000) 

600 
20 
10 

4,500 
50 

5 
0 
0 

1,680 
),200 

750 

12,600 
3,375 

38 
0 
0 

3,681 
3,682 

14~280 

8,400 
),200 

600 

54-,600 
3,675 

23 
0 
0 

3,749 
3,749 

6),000 
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rivers, inland lakes, and embayments. Two 
counties border on Lake Qntario with a main­
land shoreline of120 miles. River Basin Group 
5.3 is defined as the hydrologic area draining 
into the east end oLLake Ontario. Major wa­
tersheds include the Black River basin, the St. 
Lawrence complex, the Oswegatchie basin, 
and the Grass-Raquette-St. Regis complex. 
RBG 5.3 drains 7,335 square miles (4,696,000 
acres). 

There are no major urban centers in this 
area. The largest city, Watertown, had apopu- • 
latitm of 33,306 in 1960. The area's population, 
222,323 in 1960, is projected to increase to 
230,000 by 1980, 260,000 by 2000, and 300,000 by 
2020. 

4.5.3.1 Boating Opportunities 

Recreational boating opportunities for RBG 
5.3 are summarized in Table. R9-127. The table 
displays existing capacity;the projected use of 

• existing facilities; potential capacity, the pro­
jected resource· availability; and opportunity, 
the difference between the two. 

The Lake Ontario shoreline in this area con­
sists of two separate parts. The 10 miles adj a­
cent to River Basin Group 5.2 consists of a 
sandy barrier beach in front of·marsh areas 
and small ponds. At the north end of this area 
the character changes abruptly into cliffs 10 
to 20 feet high, and in places, 75 feet high. The 

shoreline is relatively·irregular with several 
large bays offering shelter and boatable wa­
ters when the open lake is hazardous. 

This area includes the upper 114 miles of the 
St. Lawrence River, including its head at Lake 
Ontario. The river is essentially an arm of the 
Lake in this area and the drop in water surface 
elevation from Lake Ontario is small. The cur­

. rent is slow and in many cases imperceptible. 
There is an abundance of sheltered waters for 
boating'including areas suitable for construc­
tion .of marinas and launching ramps. The 
upper 40 miles of the river is the famous Thou­
sand Islands section, noted for its beautiful 
scenery. This cqinbination of sheltered water 
and attractive environment draws boaters 

• from well outside the · area, including many 
from outside the State. 

There. are 164,000 acres of sheltered Great 
Lakes waters in RBG 5.3, accommodating 2,040 
boats moored in public and private marinas. 
There are Federal harbor projects at Sackets 
Harbor, Cape Vincent, Morristown, and Og­
densburg, which provide some facilities for 
recreational craft. The major. navigation im­
provement in the area .is the St. Lawrence 
Seaway, which consists of channels and locks. 
It was designed for commercial navigation but 
is also used by recreational craft cruising 
along the St. Lawrence. Harbor facilities in 
RBG 5.3 are shown in Table R9-128. 

Some of the inland lakes (Table R9-129) 
in the more rugged portions of the area that 

TABLE R9-127 Recreational Boating Opportunities, RBG 5.3 (thousands) 
E1t19tin11, Caeac1~ 

To 1980 To 2000 To 2020 
Potential Caeac1t:t: 

To 1980 To 2000 To 2020 
Q:e2ortun1t:i:: 

To 1980 To 2000 To 2020 

GREAT LAKES 
Numbe1e of Boats 22.5 27, 2 34,0 22.5 27 .2 34.0 0 0 0 Boat-Days of Use 674 816 1,021 674 816 1,021 0 0 0 

SHELTERED WATERS N/A N/A N/A 
Area 164 164 164 164 164 164 
Boat-Daya of Use 612 741 927 612 741 927 
:NWlber of Boats 20.4 24. 7 30.9 20.4 24. 7 30.9 

OFFSHORE WATERS 
Am 25 25 25 25 25 25 0 0 0 Boat-Daya of Use 62 7S 94 62 7S 94 0 0 0 
Nuaber of Boats 2.1 ,., 3.1 2.1 ,., 3.1 0 0 0 

INLAND LAKES AND STREAMS 
Numbe_r of Boats 12. 3 13,8 15,9 17.4 20,9 26, 1 -5, l 7 .1 10. 2 
Boat-Daya of Use 369 414 477 S20 626 783 lSl 212 306 

IllLANl> LAKES N/A N/A N/A N/A N/A N/A A,ires 32 32 32 
Boat-Daya of Use 422 507 634 
NU!llber of Boats 14,1 16.9 21.l 

STRRAltS N/A N/A N/A N/A •IA N/A Mil~ 621 621 621 
Boat-,.Day■ of Use 98 119 149 
Nud>er of Boats J. 3 • 4.0 s:o 

RIVER BASIK GllOUP TOTAL 
Muaber _of Boats 34. 8 41.0 49.9 39.9 48.l 60.l s.1 7.1 10.2 
Boat-Days of Use 1,0,1 1,230 1,498 1,194 1,442 1,804 15:j. 212 306 
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FIGURE R9-27 Harbor Facilities, RBG 5.3 

TABLE R9~128 Inland Lakes, RBG 5.3 

Total Number of 

o:u~:::sa 
Water area Lakes over 

State (acres) 1,000 acres 

New Yorkb 129 40,000 3 

8Lakes less than 40 acres are not included 

hu.s. Geological Survey in cooperation with State 
Department of Environmental Conservation 

Public 
Access 
Sites 

8 
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SCALE IN MILES 

0 10 15 20 

the State maintains as wilderness are inacces­
sible to vehicles other than jeeps. For this 
reason, effective boating water is 7 5 percent of 
the total.New York has developed eight public 
access sites on these inland waters. 

This area has approximately 535 miles of 
main streams and approximately 86 miles of 
small tributary rivers suitable for canoeing. 
Principal rivers and tributaries identified as 
good canoeing waters are the St. Lawrence, 
Black, Oswegatchie, Indian, Grass, and 
Raquette Rivers. 
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TABLE R9-129 Great Lakes Harbor Facilities, RBG 5.3 

Hi3rbor 

NEW YORK 

Stony Creek 

Henderson Bay 

Sackets Harbor 

Chaumont Bay 

St. Lawrence River 

Cape Vincent to 
Clayton 

Clayton to 
Alexandria Bay 

Alexandria Bay to 
Chippewa Point 

Chippewa Point to 
:t1orristown 

Morristown to 
Ogdensburg 

Ogdensburg to 
Coles Creek 

Coles Creek to 
Barnhart Island 

Boats 
Moored 

15 

305 

115 

230 

205 

605 

465 

45 

60 

110 

110 

4.5.3.2 Boating Requirements 

Distance to 
next harbor 

or refuge 

5 

19 

13 

11 

10 

24 

16 

Recreational boating requirements for RBG 
5.3 are summarized in Table R9-130. The table 
displays demand, supply, and need for boats 
berthed and boats launched in terms of the 
number of boats and the boat-days of use. 

In 1968 the State of New York registered 
18,865 boats in this three-county area. Regis­
tered boats are distributed throughout the 
area with a larger percentage located on the 
St. Lawrence River. Overall there is an aver­
age 6.8 registered boats for each 100 residents. 

The State of New York does not require reg­
istration of canoes, sailboats, or other non­
powered craft, but comparative data indicate 
that their number is equivalent to approxi­
mately 20 percent of the registered small-boat 
fleet. This means an estimated 3,800 
additional boats are located in this area. 

Remarks 

Natural channel. Private development. 

Natural bay. Public launching ramp. 
Private ;development. 

Federal small-boat harbor, active 
portion completed. 

Natural bay. Public launching ramp. 
Private development. 

Natural channels and bays. Public 
launching ramps. Private development. 

Natural channels and bays. Public 
launching ramps. Private development. 

Natural channels and bays. Public 
launching ramps. Private development. 

Natural·channels. Public lauOching ramp. 

Federal small-boat harbor at Morristown 
completed 1928. Naturai channel elsewhere. 

Federal deep-draft harbor at Ogdensburg. 
Natural channels and·bays elsewhere. 
Public launching ramps. Private development. 

Natural channels and bays. Public 
launching ramps. Private development. 

Analysis of boat registration data shows 
that the vast majority ofrecreational craft are 
20 feet or less in length. This is also assumed to 
be true for the unregistered portion of the 
small-boat fleet. 

Many nonresident boaters come to RBG 5.3 
because of its large quantity of water suitable 
for recreational boating, its beautiful scenery, 
and its freedom from urban environment. Non­
resident boating demand satisfied in this river 
basin group is estimated to be 306,000 boat 
days, the equivalent of approximately 10,200 
boats or approximately 45 pe'rcent of the resi­
dent fleet. These estimates are based on data 
obtained by the State of New York concerning 
origins and destinations for boating activities 
in an area comparable to RBG 5.3. Boaters 
come primarily from River Basin Groups 5.1 
and 5.2, but significant numbers also come 
from mor~ distant areas, including areas out-
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TABLE R9--130 Recreational Boating Requirements, RBG 5.3 (thousands) .. _, 
To 1980 - To 2000 To 2020 

GIBAT t.ApS 
Number of Boate 18. 7 21.1 24.3 
Boat-Daya of Use 561 633 729 

BOA.TS BEllTHED 
Number of Boats 6,8 7,8 9.0 
Boat-Da,a of Use 204 234 270 

BQ4T5 LAUNCHED 
Nud,er of Boars 11.9 13.3 15.3 
Nud>er of Launebinp 357 399 459 

IN!: AHD LADS AND STRJWIS 
Nullllter of Boate 12.4 14.0 16.2 
Boat_-Daya of Uae 372 420 486 

BOATS BERTHED 
Nud>er of Boats 5,4 6, 1 7 .o 
Boat-Days of Use 162 183 210 

BOATS LAUNCHED 
Nuaber of Boats 7.0 7 ,9 9.2 
NUllhel" of Launchings 210 237 216 

RIVER BASIN GROUP TOTAL 
Number of Boats 31.1 35, l 40.5 
Boat-Days of. lfse 933 1,053 1,215 

side the Great ·Lakes Basin. Composition of 
the estimated nonresident fleet is determined 
by applying the same percentages used for the 
resident fleet. 

Existing boating waters satisfy 90 percent 
of the demand of the resident fleet. The resi­
dent and present nonresident demand is the 
total recreational boating demand that is 
being satisfied in River Basin Group 5.3. The 
total number of craft using the boatable wa­
ters within the area is.expected to increase 
from 30,600 in 1968 to 40,500 by the year 2020. 
This projection and composition of the total 
fleet are shown in Table R9--131. 

4.5.3.3 Recreational Boating Program 

The recreational boating program for REG 
5.3 is summarized in Table R9--132. The table 
displays needs, needs programmed, and needs 
unmet for Great Lakes waters, inland lakes, 
and streams. Needs programmed are also 
shown as elements of a framework program. 

The Federal government, in cooperation 
with State and local governments, has studied 
the feasibility of constructing additional 
small-boat harbors along the shore of Lake 
Ontario, but no studies are under way cur­
rently. 

The Office of Parks and Recreation has the 
principal responsibility in the State of New 
York for providing recreational boating ser­
vices. 

An updated program concerning small-boat 
facilities on Lake Ontario and the St. Law-

S!5!elI Nee4 
To 1980 TD 2000 To 2020 To 1980 To 2000 to 2020 

18.3 20.8 24. 3 0.4 0, 3 0 
549 624 729 12 9 0 

6. 7 6, 7 6. 7 0,1 1.1 ,. 3 
201 201 201 3 33 " 
11.6 14, 1 17.6 0.3 ->-0.8 +2. 3 

348 423 528 9 +24 +69 

12. l 13.8 15.9 0,1 0.2 0, 3 
369 414 477 3 6 9 

5, 3 5,3 5. 3 0,1 0,8 1.7 
159 159 159 3 24 51 

7.0 8.5 10.6 0 ->-0.6 +1.4 
210 255 318_ 0 +18 +42 

30.6 34,6 40.2 0.5 0.5 0.3 

"' 1,038 1,206 l5 l5 ' 

rence River is essential to the expansion of 
recreational boating on these waters. Present 
programs do not provide fo,r adequate 
facilities to meet the projected needs within a 
reasonable time. A better system to inform 

TABLE R9-131 Existing and ·Future Small-
Boat Fleet, RBG 5.3 (thousands) 

1968 1980 2000 

Number of Boats 

Resident a 
20.4 20.7 23.4 

Nonresident b 10.2 10.4 11.7 
Total 30.6 31.1 35.1 

Composition 

< 12 feet (32.0%) 9.9c 9.9 11.3 

12 - 20 feet (63.0%) 19.2d 19.6 22.1 

20 - 30 feet (4.0%) 1.2e 1.3 1.4 

30 - 40 feet (0.7%) 0.25f 0.25 0.25 
, 40 feet (0.3%) 0.50& 0.50 0.10 

8
90% of resident boats. 

b45% of resident boats. 

cTotal includes 6.6 resident and 3.3 nonresident 
boats. 

2020 

27.0 

13.5 

40.5 

13.0 

26.0 

1.6 

0.30 

0.15 

cl.rota! includes 12.8 resident and 6.4 nonresident 
boats. 

eTotal includes 0.8 resident and 0.4 nonresident 
boats. 

£Total includes 0.15 resident and 0.10 nonresident 
boats. 

8Resident boats only. 
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TABLE R9-132 Recreational Boating Program, RBG 5.3 (thousands) 
Heeds 

Tu 1980 To 2000 To 2020 

GREAT LAICIS 
NWlber of Boats 0.4 0.3 0 
Boat-Days of Use 12 ' 0 

INLAND LAKES AND Sl'REA?6 
Ndlllber of Boata O. l 0.2 O.J 
Boat-Days of Use 3 6 ' 

RIVER BASIN GROUP TOTAL 
Number of Boats o. 5 0.5 0.3 
Boat-Daya of Use 15 15 ' 

PROGRAH ELEMENT . ,. . ,. ., . 
ST1WC111RAL !!!!!.!! 

Great Lakes 
1. Marinas berths 
2. Harbors acras 
3. AcceH each 

Inland Lakes and Streams 
1. Marinas buths 
2. Lake Acceu each 
l. Stream Access each 
4. Ree to-.,ation scree 
5. lmpoundaente acres 

recreational boaters of weather conditions 
and forecasts is also needed. 

If recreational boating is to develop in this 
area as projected, additional improved access 
must be provided. There are no Federal 
studies concerning development of the poten­
tial reservoir sites in this area, but the State of 
New York is studying multiple-purpose reser­
voirs in the area that would include facilities 
for recreational boating. 

No Great Lakes harbor or marina construc­
tion is programmed in this area. The Lake On­
tario shoreline in RBG 5.3 has ample natural 
shelter. 

Inland waters will require marinas with 300 
berths by 2020. Based on criteria used in this 
appendix, RBG 5.3 has enough surplus capac­
ity to absorb transfer of demand from river 

Heeds Pr..!!&!..._.-d Heeds Un-t 
To 1980 To 2000 To 2020 To 1980 To 2000 To 2020 

o. 3 0. 3 0.4 0.1 0 <-0.4 
8 ' 11 4 0 +ll 

0.2 o. 3 o. 5 <-0.l <-0.1 +0.2 
5 10 16 +2 +4 +7 

0.5 0.6 o., 0 <-0.l '"·' 13 19 27 2 +4 +18 

.,. .,. ., . 
0 0 0 
0 0 0 
2 2 2 

100 200 300 
0 0 0 
2 4 6 
0 0 0 
0 0 0 

basin groups with shortages of boating wa­
ters. Data on resident and nonresident boats 
indicate that some transfer now occurs. There 
are no significant opportunities for lake resto­
ration in this area, nor is there much chance 
that multipurpose impoundments will be con­
structed. 

4.5.3.4 Program Costs 

Recreational boating program costs for 
RBG 5.3 are shown in Table R9-133. Frame­
work program elements are quantified and 
capital and annual costs are indicated for each 
element by time ·period. Program costs are 
then summarized as Federal, non-Federal 
public, and private. 

TABLE R9-133 Recreational Boating Program Costs, RBG 5.3 
Peri.od 1970 to 1980 Period 1981 to 2000 Period 2001 to 2020 

Capital OM&R Capital 0M&S Capital OM&R 
Coats Coses Coats Costs Coats Coan 

QllallUty ($1,000) ($1,000) Quantity ($1,000) ($1,000) Quantity ($1,000) ($1,000) 

PROGRAM ELEMENT 
WIT 

SnllCTIJRAL {UNITS) -=--Great Lakes 
1. Kllrtnas (berths) $ 2,800 0 0 0 0 0 0 0 0 0 
2. Rarbon (acres) 160.000 0 0 0 0 0 0 0 0 0 
J. Access (each) n.ooo 2 150 15 0 0 60 0 0 60 

Inland Lakes and Stre8111S 
1. Harlnaa (berths) 2,800 100 ,., 140 100 2&J 840 100 ,., 1,400 
2. Lake Access (each) 1s.ooo 0 0 0 0 0 0 0 0 0 
J. Streu Acces» (each) 7,500 2 15 2 2 15 

' 2 15 15 
4. Restoration (acre.a) 5,000 0 0 0 0 0 0 0 0 0 
5. Impoundaent (acree) 5,000 0 0 0 0 0 0 0 0 0 

TOTAL PSOCIAH COSTS 

Federal 82 8 7 34 7 37 
Noo-l'ederal Public 83 ' 8 35 8 38 
Private 280 140 280 840 280 1,400 



SUMMARY 

The conclusions of this appendix are related 
to six subsections: Opportunities, Require­
ments, Programs, ProgTam Costs, Program 
Effectiveness, and Areas for Future Study. 

Recreational Boating Opportunities 

Opportunities for. recreational boating on 
the Great Lakes and on inland lakes and 
streams in the Basin are summarized in Table 
R9-134. Subtotals for the five Lake basins are 
shown in Tables R9-135, R9-136, R9-137, R9-
138, and R9-139. 

On the Great Lakes existing capacity is the 
5,808,000 acres of water surface area available 
for boating in sheltered areas and within 5 
miles of harbors. Existing carrying capacity is 
slightly more than one million boats or 24 mil­
lion boat-days of use. Potential capacity in­
cludes provision of additional harbors, princi­
pally on Lake Michigan, Lake Superior, and 
Lake Huron, that will increase the carrying 
capacity by almost one-half million boats or 8 
million boat days. 

On inland lakes and streams existing capac­
ity, the estimated use of these waters, is 
equivalent to supply. Potential capacity was 
determined using criteria set forth in this ap­
pendix. The difference between potential ca­
pacity and existing capacity is the amount of 
additional use that these waters can support, 
based on standards derived in this appendix. 
Negative numbers indicate that water areas 
are being used beyond standard capacity. 
There is no opportunity for increased inland 
lake and stream capacity within the Lakes 
Michigan, Huron, and Erie basins. The Lake 
Superior basi.n has significant opportunity. In 
the total Great Lakes Basin the 1980 opportu­
nity is negative, and the 2020 opportunity is 
less than one hundred thousand boats or ap­
proximately 2.5 million boat days. 

Recreational Boating Requirements 

Requirements for recreational boating on 
the Great Lakes and on the inland lakes and 

127 

streams in the Basin are summarized in Table 
R9-140. Subtotals for the five Lake basins are 
shown in Tables R9-141, R9-142, R9-143, R9-
144, and R9-145. 

Supply will increase in time if the efficiency 
of boating facilities increases as assumed. 
Need is the difference between demand and 
supply. 

The Great Lakes Basin need is estimated to 
increase from approximately 200 thousand 
boats in 1980 to nearly 700 thousand boats in 
2020 or from approximately 7 million boat days 
in 1980 to nearly 20 million boat days in 2020. 
Short-range need exists on the Great Lakes, 
but most long-range need pertains to inland 
lakes and streams. The greatest needs are in 
the Lake Michigan basin. 

Recreational Boating Program 

The program to satisfy recreational boating 
needs is summarized in Table R9-146. Subto­
tals for the five Lake basins are shown in Ta­
bles R9-147, R9-148, R9-149, R9-150, and R9-
151. 

The program is described in two parts, need 
satisfaction and program elements. The lower 
portion of the tables shows the number and 
type of facilities programmed to meet needs. 
These program elements were not projected 
beyond. the stated capacity of the potential 
water resource base. Program elements were 
then converted to needs programmed in terms 
of number of boats and boat-days of use. This 
conversion permits analysis of unmet needs. A 
plus sign preceding a number under the 
unmet needs column indicates that programs 
proposed will satisfy more meeds than were 
calculated for the specific Lake basin. For 
example, Lake Superior was overpro­
grammed, while Lake Michigan and Lake Erie 
have many unmet needs. 

Recreational Boating Program Costs 

Costs related to the recreational boating 
program are summarized in Table R9-152. 
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Subtotals for the five Lake basins are shown 
in TablesR9-'l53, R9-154, R9-155, R9-156, and 
R9-157. 

Capital and OM&R costs are shown for each 
program element. Costs are allocated to Fed­
eral, non-Federal public, and private inter­
ests. Data are provided incrementally for the 
three planning periods. 

Capital costs range from more than $272 mil­
lion for the first period to nearly $408 million 
for the second period.and $368 million for the 
third period. OM&R costs increase from $63 
million in 1980, to $432 million by 2000, and to 
$772 million by 2020. Private interests will be 
obligated to provide 70. percent of the OM&R 
costs and 33 percent of the capital costs for the 
50-year planning period. 

Program Effectiveness 

Program effectiveness is first measured by 
comparing the amount of need satisfied and 
the amount of need left unmet. It has been 
noted that 58 percent of the total boat-day 
needs have.been met by the program as pre­
sented. The primary factor limiting complete 
need satisfaction is the capacity of the re­
source. If the criteria were less stringent, 
more needs could have been met. As analyses 
for some river basin groups indicate, boa table 
waters are already used beyond the standard 
capacity presented in this appendix. If boaters 
are willing to accept a more congested boating 
experience, the standard could be lowered in 
order to satisfy more needs. This standard is 
normally lowered in heavily urbanized areas. 
Because the Framework Study covers all rec­
reational boating in the entire Great Lakes 
Basin, the criteria were not adjusted for 
localized preferences. 

Program effectiveness is also measured by 
comparing the alternatives or program ele­
ments that were selected with each other. The 
strategies, alternatives, criteria, and impacts 
were compared and given a priority ranking as 
a part of the study methodology. The frame­
work program was developed with these prior­
ity rankings in mind, so ic is nearly optimal. 

Some river basin groups have a surplus of 
good boating water while others have very lit­
tle. Because all needs cannot be met by either 
existing waters or additional impounded 
waters, some needs must be transferred to 

• areas of surplus inland water or to the Great 
Lakes. Another alternative is for boaters to 
select some other form of recreation. As use 

and the distance to more desirable waters in­
crease, more bc;,aters will make this decision. 
Full development and management of the 
existing and future impounded waters will be 
a very costly program. If such a program is not 
undertaken, conditions at existing facilities 
will become extremely congested or other 
forms of recreation will be .chosen. 

Areas for Future Study 

The great lack of data concerning boat use 
and movement limits development of a harbor 
system that is truly responsive to boaters' de­
sires. Although this Framework Study is a 
major step toward providing a plan for such a 
harbor system, its usefulness is limited by the 
fact that much of the methodology is primarily 
based on data collected by the Michigan State 
Waterways Commission and then applied to 
other States as well as Michigan. Future 
studies oriented toward recommending con­
struction of facilities must collect and analyze 
additional data on boat use. 

Studies of boating activities are being made 
by Federal, State, and private interests, but 
the data collected are not always comparable, 
and they normally cover only a portion of the 
Basin. The questions on transfers, nonresi­
dent demand, and tourism are left unan­
swered. Data collection and analysis for the 
entire Great Lakes Basin are absolutely 
necessary if future facilities are to fulfill the 
desires of recreational boaters. 

Congressional authorization is needed for a 
Basinwide study to further develop data con­
cerning boaters' desires and boat-use patterns 
and to recommend construction of new 
facilities or modification of existing facilities. 
New facilities or modifications could be rec­
ommended in interim reports, with a final re­
port scheduled for completion within 10 years 
after the first year of funding. 

The Basin provides a good quality of life, It 
offers beautiful scenery, excellent oppor­
tunities for fishing, swimming, power boating, 
and sailing, and a sound economy based on 
manufacturing,. agriculture, and mining. 
These are all dependent on the Basin's water 
resources. Some uses are complementary, 
others are competitive. Prime consideration 
must be given to effects of any action on the 
environment and to restoring, preserving, 8,nd 
improving the Great Lakes for the benefit of 
all users. 
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TABLE R9-134 Recreational Boating,,Opportunities, Great Lakes Basin Summary (thousands) 
Existinl!i Ca2aci!I Potential ~aei!l Q:e2ortuni!I 

To 1980 To 2000 To 2020 To 1980 To 200 To 2020 To 1980 To 2000 To 2020 

GRl!,U WJ!S 
Hudler of Boats 674.9 810.9 1,014.6 901.8 1,082.7 1,354.9 226,9 271.8 340. 3 
Boat-Daya of Uae 15,950 19,171 24,00] 21,177 25,433 31,836 5,227 6,262 7 ;833 

SHU.TEIIBD WATBRS N/A .,. N/A .... 1,820 1,820 1,820 1,820 1,820 1,820 
lloat-Oaya of Use 6,441 1,140 9,101 6,441 7,740 9,707 
Nualtar of Boata 281.5 ]l7.8 423.2 281.5 337.8 423.2 

Ol'FSIIOU WATERS .... 3,988 3,988 3,988 6,199 6,199 6,199 2,211 2,211 2,211 
Boat-Daya of Use 9,509 11,431 !.4,296 14,736 17,693 22,ll9 5,227 6,262 7,843 
Nuaber of Boats 393,4 47l.l 591.4 620.3 744.9 931. 7 226.9 271.8 340. l 

INLAND LADS AND STBIWIS 
Humber of Boats 694.2 778.2 897.0 650.6 785.1 982. 3 -43.6 ,., 85."3 
Boat-Daya of Use 20,825 23,347 26,909 19,509 23,591 29,462 -1,316 244 2,553 

Dll.lllD LAXES N/A N/A N/A "'' "'' .,. 
•m• 1,456 1,456 1,456 
Boat-Daye of Use 18,018 21,786 27,208 
lfud>er of Boata 600.9 725.5 907.0 

STIIJ!AIIS "'' N/A "'' N/A "'' N/A 
Hiles 9,581 9,581 9,581 
Bost-Daye of Oae 1,491 1,805 2,254 
Nllllbei- of Boata 49, 7 60.2 1"3 

RlVBlt BAS!J! GllOUl' TOTAL 
Numbei- of Boats 1,369.1 1,589.1 1,911.6 1,552.4 1,868.4 2,337.2 183, 3 279. 3 425.6 
Boat-Daya,of Use 36,775 42,518 50,912 40,686 49,024 61,298 3,911 6,506 10,386 

TABLE R9-135 Recreational Boating Opportunities, Lake Superior Basin (thousands) 
Existing Cal!:aci~ Potential C!l!:ac1t1 Qe:11:ortwiit:,: 

To 1980 To 2000 To 2020 To 1980 To 2000 To 2020 To 1980 To 2000 To 2020 

GREAT LAKES 
N11118-er of Boats 252.3 303.4 379. 3 345. l 414.1 518.0 92.8 111. 3 139.2 
Boat-Days of Use 3,278 3,946 4,912 4;484 5,393 6,741 1,206 1,447 1,809 

SHBLTERED WATERS N/A N/A N/A .... 510 '10 '10 '10 SlO '10 
Boat-Days of Use 1,530 1,836 2,305 l,YJO 1,836 2,305 
Nwri>er of Boats 111.7 141.2 176.5 111.1 141.2 176.0 

OFFSHORE WATEltS 
Am 879 879 879 1,482 1,482 1,482 60) 603 60) 
Boat-Days of Use 1,748 2,110 2,627 2,954 3,557 4,436 l.206 1,447 1,809 
N..nber of Boata 134.6 162 .2 202, 8 227.4 273.5 342.0 92.8 111, 3 132.9 

lML\lfD LAKES AND STREAMS 
lfumber of Boats 71. 7 79. 7 91.2 146.a 177, 1 221.6 75.1 97 ,4 130.4 
Boat-Daya of u .. 2,152 2,391 2,736 4,396 5,326 6,643 2,244 2,925 3,907 

INLAND L"'1!S ,,. N/A N/A "'' NIA N/A 
Acres 408 408 408 
Boat-Daye of Uae 4,276 5,171 6,462 
Nllllber of Boate 142.8 172. 3 215.5 

STIIJ!AIIS "'' .,. N/A N/A .,. NIA 
Hiles 945 945 945 
Boat-Daya of Use 120 145 181 
Nunber of. Boats 4,0 4,8 6, l 

RlVBl BASIN GROUP TOTAL 
Nlllllbe.- of Boats 324.0 383.1 470. 5 491.9 591.8 740.1 167.9 208. 7 269.6 
Boat-Day11 of Use 5,430 6,337 7,668 8,880 10,709 13,384 3,450 '4,372 5,716 



130 Appendix R9 

TABLE R9-136 Re.creational Boating Oppo.-tunities, Lake Michigan Basin (thousan\ls) 

EKlsting Ca2aci!I Potential Caf:aclt;r: 
To 1980 To 2000 To 2020 To 1980 To 2000 To 2020 

Q:e2ortuni!_I 
To 1980 To 2000 To 2020 

GREAT I.AKES 
Nud>er of Boa.ts 191. 7 230.4 288.S 281. 7 338.5 423.6 90.0 108. l 135.1 
Boat-Days of Use 5,748 6,912 8,653 8,449 10,155 12,707 2 .,01 3,243 4,054 

SHELTERED WATERS N/A •IA •t• 
Area 560 560 560 560 560 560 
Boat-Days of Use 2,100 2,520 3,163 2,100 2,520 3,163 

Nudier of Boats 70.0 84.0 105.5 70,0 84.0 105.5 

OFFSHORE WATERS 
Area 1,464 1,464 1,464 2,545 2,545 2,545 1,081 1,081 1,081 

Soat-Dayg of Use 3,61i8 4,392 5,490 6,349 7,635 9,544 2,701 ),24~ 4,054 

Number of Boata 121. 7 146.4 183,0 211, 7 254.5 318.l 90.0 108.1 135, 1 

INLAND LAKES AND STREAMS 
Number· of Boata 324,5 36 7. 6 427 ,6 279."6 338.0 422,5 -44,9 -29,6 -5.l 

Boat-Days of Use 9,733 11,029 12,827 8,388 10·,150 12,673 -1, 345 -879 -154 

INLAND LAKES •IA •IA NIA •IA •IA •IA 

Acres 600 600 600 
l!oat-Days of Use 7,861 9,511 11,875 
Number of Bosts 262.1 316. 7 395,9 

STREAltS NIA ,1, •IA N/A N/A •IA 

Miles 3,325 3,325 3,325 
Boac-Dayg of Use 527 639 798 
Nuabe'I of Boats 17.5 21.3 20, 6 

RIVER BASIN GROUP TOTAL 
Nuaber of Boat9 516-.2 598.0 716. l 561.3 676.5 846. l 45. l 78.5 130.0 

Bost-o.iys of Use 15,481 17,941 21,480 16,837 20,305 25,380 I ,356 2,364 3,900 

TABLE R9-137 Recreational Boating Opportunities, Lake Huron Basin (thousands) 
Existing Caf:Scl!J: Potential C!2acitI Qll:j!Ottunitl'. 

To 1980 To 2000 To 2020 To 1980 To 2000 To 2020 To 1980 To 2000 To 2020 

GREAT LAltES 
Nud>er of Boats 75. 3 90.3 113.2 99.4 119.-2 149. 4 24.1 28,9 36. 2 
Boat-Days of Uee 2,258 2,709 3,396 2,981 3,576 4,480 72J 867 1,084 

SHELTERED WATERS •IA N/A NIA 

Am 368 368 368 368 368 368 
Boat-Dayg of Use 1,381 1,656 2,080 1,381 1,656 2,080 
Nlllli:,e'I of Boste 46,1 55 ,2 69. 3 46. l 55.2 69. 3 

OPFSHORE WATERS 
A'Iea 351 351 351 640 6'0 640 "' 289 289 

Boat-Daye of U&e 877 1,053 1,316 1,600 1,920 2,400 723 867 1,084 

Numbe'I of Boats 29. 2 35'.l 43.9 53. 3 64.0 80. l 24. 1 28.9 36.2 

INLAND LAICES AND STREAMS 
Number of Boats 90.8 101".7 117 .4 74, 7 89,9 112. 3 -16. l -11.8 -5·, l 

Boat-Days of Use 2,724 3,051 3,522 2,242 2,695 3,369 -482 -356 -153 

lllLAN1) LAXES "IA N/A NIA NIA NIA •IA 

Ac'IeS 135 135 135 
Boat-Daya of 08e 1,780 2,138 2,673 
Nllaie'I of Boate 59. 3 71. 3 89. l 

STlll!AIIS N/A N/A NIA •IA NIA •IA 

•n~ 2,900 2,900 2,90~ 
Boat-Daye of Vee 462 557 696 
Nuai>e:r of Boats 15.4 18.6 23'.2 

RIVER BASIN' GROUP TOTAL 
Number of Boats 166. l 192.0 230.6 174,l 209.1 261. 7 8.0 17. l 31.1 

Boat-Daya of Use 4,882 s, 760 6,918 5,223 6,271 7,849 241 5ll 931 



Summary 131 

TABLE R9-138 Recreational Boating Opportunities, Lake Erie Basin (thousands) 

GREAT LAKES 
Nud>er of Boats 
Boat-Days of Uae 

SliELTERBD WATERS 
A~• 
Boat-Daya of Use 
Nud>er of Boats 

0YFSH0RE WATERS 
Area 
Boat-Day9 of Use 
NUIQber of'Boats 

INLAND LAKES AND STREAH3 
Nuaber of Boats 
Boat-Daya of Use 

INLANl) UICJ!S 
Acres 

loat•Daya of Use 
Nuaber of Boau 

STIWNS 
Milas 
Boat-Days of Use 
Nullber of Boats 

RlVBa BASIN GROUP TOTAL 
Number of Boats 
Boat-Days of Use 

TABLE R9-139 

GREAT UKES 
Nud>er of Boats 
Boat-Days of Use 

SHELTER.ED WATERS 
Area 
Boat-Days of Use 
Nunber of Boats 

OFFSHORE W'ATERS 
Area 
Boat-Daya of U!:le 
Number • of Boats 

INLAND LAXES AND STREAMS 
Number of Boats 
Boat-Days of Use 

INLAND UK.ES 
Acres 
Boat-Daya of "" Number of Boats 

STREANS 
Miles 
Boat-Days of Use 
Number of Boats 

RIVElt. BASHI GROUP TOTAL 
NUll'lber of Boats 
Boat-Days of Use 

Existing Capacity 
To 1980 To 2000 To 2020 

104.9 125.7 157.2 
3,1'.4 3,771 4,720 

218 
818 

27 .3 

930 
2,326 

77.6 

218 
987 

32, 7 

930 
2,790 

93.0 

218 
1,232 

41.0 

930 
J,488 

116,2 

124,0 135.B 152.7 
3,720 4,074 4,581 

N/A N/A N/A 

NIA NIA 

228.9 261.5 309.9 
6,864 7,845 9,301 

Potential Capacity 
To 1980 To 2000 To 202.0 

118.6 141.7 177.7 
3,553 4,251 5,334 

218 
818 
27. 7 

1,093 
2,735 

91. 3 

218 
987 

32. 7 

1,093 
3,270 

109.0 

48,J 58.2 
1,449 1,747 

91 91 
1,202 1,448 

40.0 48.2 

1,554 
247 

8. 3 

1,554 
299 
10.0 

218 
1,232 

41.0 

1,093 
4,102 

136. 7 

72.8 
2,184 

91 
1,810 

60. 3 

1,554 
374 
12·.5 

166.9 199.9 250.5 
5,002 5,998 7,518 

Opportunity 
To 1980 To 2000 To 2020 

13. 7 
409 

NIA 

163 
409 
13. 7 

16.0 
480 

NIA 

163 
480 
16.0 

20.5 
614 

NIA 

163 
614 

20. S 

-75.1 -77.6 -79.9 
-2,271 -2,327 -2,397 

N/A N/A N/A 

NIA NIA 

-62.0 -61.6 -59.4 
-1,862 -1,847 -1,783 

Recreational Boating Opportunities, Lake Ontario Basin (thousands) 
Exia tin& Ca2ad ~ Potential C!!l!:aci~ Q1!2ortuniC! 

To 198() To 2000 To 2020 To 1980 To 2000 To 2020 To 1980 To 2000 To 2020 

50. 7 61.1 76.4 57 .0 68. 6 85. 7 ,. 3 7 .5 ,. 3 
1,522 1,833 2,292 1,710 2,058 2,574 18' 225 282 

NIA NIA NIA 
164 164 164 164 164 164 
612 741 927 612 741 927 
20.4 24. 7 30,9 20,4 24. 7 30.9 

364 364 364 439 439 439 75 75 75 
910 1,092 1,365 1,098 1,317 1,647 188 225 282 

30.3 36,4 45.5 36.6 43,9 54. 8 ,. 3 7 ,5 ,. 3 

83, 2 93. 4 108.l 101,2 122.5 153, 1 18.0 29.l 45.0 
2,496 2,802 3,243 3,034 3,673 4,593 536 871 1,350 

NIA NIA NIA NIA NIA NIA 
222 222 222 

2,899 3,508 4,388 
96. 7 117.0 146, 2 

NIA NIA NIA NIA NIA NIA 
857 857 857 
135 165 205 

4.5 5.5 6.9 
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• TABLE R9-140 RecreationalBoating Requirements,·Great Lakes Basin Summary (thousands) 

,,._, 
S!!l!l!l):'. Need 

To 1980 To 2000 To 2020 To 1980 To 2000 To 2020 To 1980 To 2000 To 2020 

GllEAT LAOS 
Nwaber of BOata '-16,6 523 660, 7 263.2 305. 3 363. 3 153. 4 217 .9 297. 4 
Boat-Daye of Use 12,163 15,309 19,362 7,739 8,975 10,679 4,424 6,334 8,683 

BOA.TS BER1'HED 
Number of Boats 110.9 139 175. 3 67, 8 67. 8 67.8 43, l 72.0 107.5 
Boat-Days of Uae 3,251 4,104 S,152 1,992 1,992 1,992 1,259 2,112 3,160 

BOATS LAUNCHED 
Number of Boats 305. 7 383,4 485 .4 195.4 237 .5 295.5 110,3 145,9 189. 9 
Number of Launchinga 8,912 11,205 14,210 5,747 6,983 8,687 3,165 4,222 5,523 

INLAND LAKES AND STREAMS 
Number of Boats 787. 7 985,2 1,244.4 707 .8 781},0 882, 7 79.9 205, 2 361. 7 
~at-Days of Use 23,632 29,556 37,332 21,234 23,400 26,481 2,397 6,156 10,851 

BOATS BERTHED 
Number of Boats 396, 1 497, 8 628.0 356. 2 356 •. 2 356.2 39 .9 141.6 271. 8 
Boat-Days of Use 11,883 14,933 18,841 10,685 10,685 10,685 1,198 4,248 8,156 

BOATS LAUNCHED 
NUlllber of Boats 391.6 487. 4 616.4 351.6 423. 8 526.5 40,0 63.6 89.9 
Number of Launchings 11,749 14,623 18,491 10,549 12,715 15,796 1,200 ~.850 2,695 

RI VEll BAS IN GROUP TOTAL 
Number of Boats 1,204.3 1,508.4 1,905.1 971.0 1,085,3 1,246,0 233, 3 423, 1 659.1 
Boat-Days of Use 35,795 44,865 56,694 28,973 32,375 37,160 6,821 12,490 19,534 

TABLE R9-141 Recreational Boating Requirements, Lake. Superior Basin {thousands) 
,,._, 

S!,!Ili!l)' Need 
To 1980 To 2000 To 2020 To 1980 To 2000 To 2020 To 1980 To 2000 To 2020 

GREAT LADS 
Number of Boata 19. 7 22. 8 27 .o 9.2 10.8 12.9 10. 5 12,0 14. l 
Boat-Days of Use. '56 297 351 119 l40 167 137 157 l84 

BOATS BERTHED 
Number of Boats 4. S 5. 3 6. 3 2,5 2,6 2, 7 2.0 2, 7 3.6 
Boat-Daya of Use 59 " 82 33 34 35 26 35 47 

BOATS LAUNCHED 
Number of Boata 15.2 17 .5 20. 7 6, 7 8,2 10.2 8. 5 9. 3 10. 5 
Number of Launchinp 197 2l8 269 86 106 132 l11 112 137 

INLAND LAKES AND STREA>S 
Number of Boata 76.6 87.9 104, 4 71.7 79. 7 91.2 4.9 8. 2 13.2 
Boat-Daya of Use 2,299 2,637 3,132 2,152 2,391 2,736 l47 246 396 

BOATS BERTHED 
NUl!lber of Boats 35, 3 40.0 46, 8 33.7 33. 7 33. 7 1.6 6. 3 13. l 
Boat-Daya of Use. 1,059 1,200 1,404 1,011 1,011 1,011 48 189 393 

BOATS LAUNCHED 
NUlllber of Boats 41.3 47 .9 57.6 38.0 46.0 57. 5 3, 3 1.9 0, 1 
Number of Launchings 1,239 1,437 l, 728 1,140 1,380 1,725 " 57 3 

RIVER BASIN GROUP TOTAL 
Number of Boat!I 96. 3 110.7 131.4 80,9 90.5 104.1 15,4 20.2 27 .3 
Boat-Days of U,;ie 2,555 2,934 3,483 2,271 2,531 2,903 284 403 580 
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.TAHLE .. R9.-f42. '. Recl'eational Boating.Requi,.ements, Lake.Michi~n .Basin (thousan~s). 
,._, 

S~lI Need 
To 1980 To 2000 To 2020 To 1980 To 2000 To 2020 To 1980 To 2000 To 2020 

GUM LADS 
KIimer of Boats 170.0 2:16.5 276.0 101.S 120.9 147.0 68.5 95.6 129.0 
Boat-Daya of Uila 5,100 6,495 8,280 3,045 3,627 4,410 2,055 2,868 ·3,870 

IOA.TS BEUHED 
Number of Boate 29.-0 37, 3 47.2 l2.0 12.0 12.0 17.0 25.3 35.2 
Boat-Daya of Uee 870 1,119 1,416 3'0 360 360 510 759 1,056 

BOATS LAUNCHED 
NWllber of Boats 141,0 179.2 228. 8 89,5 108.9 135,0 51.5 70,3 93. 8 
NU!llber of Launchinp 4,230 5,376 6,864 2,685 3;267 4,050 1,545 2,109 2,814 

INLAND LAKES AND STREAMS 
Nllllber of Boats 367 .2 46).0 588.3 324.5 356. 3 401.2 42. 7 106. 7 187 .1 
Boat-Days of Use 11,016 13,890 17,649 9,735 10,689 12,036 1,281 l,201. 5,613 

BOATS BER'l'BED 
Nuaber of Boats 184,S 234.5 297.6 163.9 163.9 163,9 20.6 70.6 133. 7 
Boat-Days of Use 5,535 7,034 8,929 4,916 4,916 4,916 619 2,118 4,013 

BOATS LAUNCHED 
Nwrtier of Boats 182. 7 228.5 290. 7 160.6 194.4 237.3 22.1 34.1 53. 7 
Number of Launehinp 5,481 6,856 8,720 4,8l8 5,831 7,120 662 1,025 1,600 

RIVER BASIN GROUP TOTAL 
Nwllber of }Joats 537 ,2 679,5 864. 3 426.0 477.2 548.2 111.2 202;3 ,, 316.1 
Boat-Days of Use 16,116 20,385 25,929 12,780 14,314 16,446 3,336 6,071 • :9·,483 

TABLE R9-143 Recreational Boating Requfrements, Lake Hu,.on Basin (thousands) 

...... s!!1?211 Nffd 
To 1980 To 2000 To 2020 To 1980 To 2000 To· 2020 To 1980 TO 2000 To ~020 

GIB.U ...... 
Number of Boats 64.4 8;L.8 103.6 35,6 42,5 52,1 28.8 39. 3. 51.5 
Boat-Daya of Use 1,932 2,454 3,108 1,068 1,275 1,563 864 1,179 ·1,545 

BOATS BUTHED 
Mllllber Of Boats 8,3 10.5 13.4 3.4 3.4 3.4 4.9 7, 1 10.0 
Boat-Days of Uaa "' 315 402 102 102 102 J.47 213 300 

BOA.TS LAllHCBED 
M~r of lloata 56.1 71.3 90.2 32.2 39.1 48, 7 23.9 32.2 41.5 
Number of Launebinp 1,683 2,139 2,706 966 1,173 1,461 717 966 1-,245 

INLAND LADS AND STlt£AMS 
Number of Boats 96,8 122.6 155.9 90.8 101. 7 117 .4 6.0 20. 9 38.5 
Boat-J?-YS of UH 2,904 3,678 4,677 2,724 3,'.l51 3,522 180 627 1,155 

BOATS BERTHED 
Number of Boats 43, 7 55,4 70.4 39.0 39.0 39.0 4. 7 ·16.4 31.4 
Boar-Days of Use 1,311 1,662 2,112 1,170 1,170 1,170 141 492 942 

BOATS IJJJNCHED 
Nllllbec of Boats 53,1 67.2 85.5 51.8 62. 7 78,4 1.3 4.5 7.1 
Nutaber of Launehinp 1,593 2,016 2,565 1,554 1,881 2,352 39 135 213 

RIVER BASI!lll GROUP TOTAL 
Nu!Qber of Boats 161.2 204.4 259.5 126.4 144.2 169.5 34.8 60.2 90,0 
Bost-Days .of Use 4,836 6,132 7,785 3,792 4,326 5,085 1,044 1,806 2,700 
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TABLE R9-144 Recreational Boating Requirements, Lake. Erie Basin (thousands) 

...... 1o-fflo .. .. 
To 1980 To 2000 To 2020 To 1980 To 2020 To 1980 To 2000 To 2020 

GOAT L\DS 
._..., of Boau 110.4 139.1 176.3 72.8 80.0 ,0.3 37.6 59.1 .... 
Boat-Daytl of U.a 3.312 4,173 5,28' 2,184 2,400 2,709 1,128 1,773 2,580 

BOATS lllflllD 
Nllllber of Boats 53. 7 68.1 "·· 38.6 38,6 38.6 15, 1 29.5 47 .3 
Boat-Daya of Vae 1,611 ~ ,043 2,577 1,158 1,158 1,158 .,, 885 1,419 

BOATS LAUNCHED 
Nlllller of Boats 56. 7 71.0 90,4 34.2 41,4 51. 7 22,5 29.6 38. 7 
Nllllbtcr of Launchinp 1,701 2,130 2,712 1,026 1,242 1,551 675 888 1,161 

INLAND LADS AMD STUANS 
._.., of Boats 143.8 182. 7 232.5 ll0,7 141.8 157.4 13.1 40.9 75.1 
lloet•Daya of Use 4,314 5,481 6,975 3,921 4,2S4 4,722 393 1,227 2,253 

IIOATS 888lllEI) 

Nwar of Boats 8'.8 109.4 139.4. 78.8 78.8 78.8 , .. 30.6 60.6 
Boat-Days of Use 2,574 3,282 4,182 2,364 2,364 2,364 210 918 1,818 

BOATS LAUNCHED 
Numer of Boats 58.0 73.3 93.1 51.9 63.0 78.6 ,. 1 10, 3 14.5 

• Number of Launchings 1,740 2,199 2,793 1,55? 1,890 2,358 183 309 "' 
RIVIR BASIN GROUP TOTAL 

!fudl)•r of IO•ts 254.2 321,8 408.8 203.S· 221.8 24?.? so.? 100.0 161.1 
Boat-Days of Use ? ,626 9,654 12,264 6,105 6,654 ?,4)1 1,521 3,000 4,833 

TABLE R9-145 Recreational Boating Requirements, Lake Ontario Basin (thousands) .. _. 
'"ffl Need 

To 1980 To 2000 To 2020 To 1980 Tf 0 To 2020 · To 1980 To 2000 To 2020 ........... 
Humber of loata 52.1 63.0 H . .S 44 ., 5l.l 61.0 , .. 11.9 16,8 
Boat-DaJII of Uae 1,563 1,890 2,334 1,323 1,533 1,830 240 "' 504 

IOlfl BBITHBD 
Number Of Boats U.2 18.6 22,5 11.3 11,3 11.3 4.1 7.3 11.2 
loat-DaJs -of u.e 462 m 615 339 339 339 123 219 336 

IOAfl t.AIIICIIBD 
lf_..r of Boate 36.7 44.4 SS.J 32.8 39.8 49.7 3.9 4.6 S.6 
llualber of Launebhp 1,101 1,338 1,659 914 1,194 1,491 111 138 168 

IRLMD LADS !I!!!; STRIWIS 
Number of Boata 103.3 129.0 163.:3 90.1 100,S 11S.S 13.2 28.S 4?. 8 
Boat-Day• of Use 3,099 3,810 4_,899 2,703 3,015 3,465 "' 8SS 1,434 

BOATS IIRTRBD 
lfuli>er of loata 46.8 58.5 n.a 40.8 40,8 40,8 ,.o 17.? 33.0 
Boat-Days of Use 1,404 1,155 2,214 1,224 1,224 1,224 180 S31 ... 

BOATS LAtlfQIID 
l!lu•u of Boata 56.S 10.s ... , 49.l- 59.? 74.? ,., 10.8 14,8 
NUllber of Lauachinp 1,695 2,115 2,685 1,479 1,791 2,241 216 ,,. 444 

lll\lD JASIN GIOUP TOTAL 
ltuaber of Boats 1S5.4 192.0 241.1 134.2 151.6 176.S 21.2 40.4 64.6 
loat-Day9 of Uaa 4,662 S,?60 ? ,233 4,026 4,548 5,295 636 1,212 1,938 
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TABLE R9-146 Recreational Boating Program, Great Lakes Basin Summary (thousands) 
Needs Needs Proaraaaed Needs Unmet 

To 1980 To 2000. .To 2020 To 1980 To• 2000 To 2020 To 1980 To 2000 To zozO 

Gll!AT I.AUS 
-NUlllbe1' of Boats 153.4 217.9 297. 4 SJ, 5 120;1 198.1 99,9 97.2 99, J 
Boat-DIIY• ~f Uae 4,424 6,334 8,683 1,443 3,282 5,608 2,981 3,052 3,075 

INLAND LAKES AND STRIWIS 
Nl.lllbar of Boats 79.9 193.8 335. 3 34. 3 98. J 174.8 45,6 95,S 160.S 
Boat-Daya of Use 2,397 5,816 10,059 1,026 2,951 5,246 1,371 2,865 4;913 

·lllvn ·usu GROUP TOTAL 
·thllllber of Boats 233. 3 411.7 632. 7 87 .8 219.0 372.9 145.5 192. 7 259.8 
Boat-Daye of Use 6,821 12,150 18,742 2,469 6,233 10,854 4,352 5,917 • 7,888 

PROGRAM ELZMBNT .,. ., . N/A N/A N/A N/A 
STRUCTURAL !!!!!!! 

Great Lall.el 
l. Harinu berths 19,500 42,000 63,450 
2,· Hubora acres 650 1,400 2,115 
3. AccelUI mh 257 507 727 

Inland Lake. and Straama 
1, Harinu berth• 12 ;soo 33,900 52,900 
2, t.ake Access •=h 125 315 482 ,. Stre.aa Acce.e, ··"" 221 484 691 
4, lsetotation «= 4,000 8,000 8,000 
5. tmp"ouii.claienta acres 5,700 27,700 45,700 

TABLE R9-14 7 Recreational Boating Program; Lake Superior Basin (thousands) 
Needs Needs Pr.21£.!-d Needs· Uomet 

To 1980 To 2000 To 2020 To 1980 To ·2000 To 2020 To 1980 To 2000 To 2020 

CIIAT I.AUS 
Numbu of Boat• 10.5 1i..o 14.1 ,., 13.9. 20.2 1.1 +1.9 +5.9 
ao&c-Day1 ·of Vu 137 157 184 122 181 263 15 ◄:24 +79 

INLAND LADS· AND S!UAMS 
!hrlliler of ~oats ,., ·8.2 13.2 ,., 10. 7 16.4 0 +2.5 +3. 2 
Boat-Day, of Use 147 246 396 149 320 492 +2 +74 ... 

B.IVEB. ·BASIN GROUP TOTAL 
Nmabel' of. Boats 15.4 20.2 27.3 14.J :24.6 36.6 1,1 +4;4 ... , 
Boat-Day, of Uee 284 403 580 271 501 755 13 ... +175 

'"'°"" l!L!MBNT 
.,. N/A .,. .,. N/A N/A 

Sfiuci'uiw. ~ 
Great Lakea 
1, Marina berW 2,100 3,000 4,050 
2, Harbors m- 70 110 135 
3, Accasa ••oh 45 55 70 

Inland. ·Lakea and Streams 
1. Marinas berths 2,;000 6,000 10;000 
2. Lake AcceH aach 25 30 30 ,. Stream Access each 15 35 50 ,. ltaatoration acres 0 0 0 
s. Impoundunts acres 0 0 0 
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TABLE R9-148 Recreational Boating Program, Lake Michigan Basin (thousands) 
Needs Heeds Pro~-d Neede Un111et 

To 1980 To 2000 To ioz0 . to·19so To 27i To 2020 Tonio to 2000 To fozO 
Gll,\T I.AUS 

lflllllber gf Boat, 68,S 95.6 129.0 21.7 51',J 8_7 .3 46.8 44.3 41, 7 
Boat-Daye of Use 2,05S 2,868 3,870 "' 1,439 2,6l7 1,403 1,429 1,253. 

nn.AND LADS ANJ> STRJWIS 
NOar of lloats 42. 7 95.3 160. 7 12.8 39,S 70.9 29.9 55.8 89. 8 
Boat•DaJa of Vee 1,281 2,861 4,821 383 1,187 2,127 ... 1,674 2,694 

IIVD· B.ASIN GIIOOP TOTAL 
Humber of Boata 111.2 190.9 289, 7 34.S 90.8 158.2 16, 1 100,1 131.5 
Boat-Daya of Use J,336 S, 129 8,691 1,035 2,626 4,744 2,301 3,103 3,947 

PROGRAM ELEMENT NIA NIA NIA •IA· NIA RIA 
ST&ll'CTUJAL !!!!!!! 

CH&t i.Jtes 
l, Marinas ...... 6,150 13~800 20,400 
2. a.non == 205 460 680 
3, Acceaa mh 125 ,so 355 

Inland Lakes and StJ'QIIIS 
l. Harinu berth• 5,000 13,500 20,500 
2, t.ate Acens '"'" " llO 175 
3, Stream. Accaaa each 120 270 390 
4. Reuoration •o~ 4,000 8,000 8,000 
5. I111p,oundmenu == 0 10,000 ,. 20,000 

TABLE R9-149 Recreational Boating Program, Lake Huron Basin (thousands) 
Need.a Needs Proarumed Neecle Unmet 

To 1980 To 2000 To 2020 To 1980 To 2000 To 2020 To 1980 To 2000 To ZO:;iO 

GUAT LAXES 
Nl.llllber of &oats 28,8 39. 3 51.5 , .. 111·. 7 33.9 21.0 19,6 17,6 
&oat-Daya of U.e 864 1,179 1,545 233 590 1,018 631 589 527 

1NLAKD UQS ANO Snuwts 
Nllllber of Boau 6,0 20.9 38.5 3.9 11.5 24.0 2.1 ,., 14.5 
Boat-Daya of Uae 180 627 1,155 116 346 720 64 281 435 

RIVD BASIN GIOOP TOTAL 
Number of &oats 34, 8 60.2 90.0 11.7 31.2 57 .9 23, l 29.0 32.1 
&oat-Daye of Use 1,044 1,806 2,700 349 936 1,738 - 695 870 962 

PllOGLUf ELEMENT NIA NIA NIA •I• ti/A • K/A 
STRIJCT118Al. 

Great Late, 
!!!!!!! 

1. Marinu berths 2,700 5,400 7,800 
2, Harbors =•• ,0 180 260 
], Acceaa mh 40 95 140 

Inland Lakea and Stre1111111 
l, Martnu berths 1,500 4,000 6,200 
2 , Lake Access mh 10 JO 65 
3. Stream-Access each 40 " 130 ,. llastoration acrea 0 0 0 ,. l111p,ound111ents seres 0 0 5,00() 
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TABLE R9-150 • Recreational Boating Program, Lake Erie Basin (thousands) 
Needs Need8. Prol!amned Needa Un-t 

To 1980 To 2000 To 2020 To 1980 To 2000 TO 2020 To 19i5 To 2000 To 2020 

GREAT L.WS 
lihmher of .Boau 37.6 59.1 .... 10. 7 26.5 <0.6 26.9 32.6 4S.4-
Boat-Day& of· Oae . 1,128 1,773 2,580 321 793 1,228 807 980 1,352 

llCLAIID LAKES AND STltlNIS 
tlualJer of BoaU 13.1 <o.9 75.l 3.1 11.3 19.2 10,0 29.6 ss.9 
Boat-Dayt, of Use 393 1,227 2,253 92 3'" 576 301 887 1,677 

RIVBJl BASlll ·GIOUP TOTAL 
■Ullber of Boats 50. 7 100.0 161. l 13,8 37,8 59·.8 36.9 62.2 101.3 
Boat-Pays of Uae 1,521 • 3,030 4,833 413 1,133 1,804 l",108 1,867 3,029 

, ....... ELl!KBNT N/A N/A ff/A k/1 N/A 1/1 
STRUCTURAL' !!!!I! 

Great t.akee 
1. Narinu butha 6,900 15,900 25,800 
2. Ha.dton acras 230 530 860 
3. Access mh 30 70 105 

la.land 1.akelil aad Stn-
1. Marinas berthe 600 2, ... 3,600 
2. Lake Acceaa •och· 11 42 59 
3, Stn- -Acc:eaa each 37 70 " 4. llestora«:lon KUO 0 0 0 
s. Iapo'!D-._ta KUO 4,000 16,400 19,400 

TABLE R9-151 Recreational Boating Program, Lake Ontario Basin (thousands) 
Needs Reeds Prol!IIIIIIB.d Needs Un•t 

To 1980 To 2000 To 2020. To 1980. To 2000 To 2020 To 1980 To 2000 To 2020 • 

GBEAT LAKES 
Nwnber of Boats 8.0 11.9 16,8 3.9 9.3 16.1 4,1 2,6 o. 7 
Boat-Daya of Uae 240 357 504 ll5 279 482 125 78 22 

IMLANJ> LMCES AND STREAMS 
Hudler of • Boats 20.1 35.6 SS.2 9.6 2s.·3 44,3 10.S 10. 3 10.9 
Boat-Daya of Uae 603 1;068. 1,656 286 758 1,3n 317 310" 325 

atwa BASDf GIIOUP .. TOTAL 
Hudler of loau 28.1 47.5 72,0 . 13,S 34.6 60,4 14,6 12,9 11.6. 
Boat-Daye of Uae 843 1,425. 2,160 401 1,037 1,813 '42 388 347 

, ........ ILl!lll!IIT NIA . ,. . , . R/A· .,. ., . 
snocrow. Y!!!!!. 

Great Lakes 
1-. llarinu. bartha 1,650 3,600 5,000 
2, Harbors acr111J " 120 180 
3, Acceaa . .. ... 17 37 57 

Inland Lakes an.cl Straua 
1. Mari11111J bartha 3,400 8,000 12,600 
2. Lake.A<:.ceH mh 43 103 m 
3. Streaa ·Accaaa each 9 19 26 
4. Rutoration a<:.rea 0 0 0 
5, tapoundllenta acres 1,300 1,300 1,300 
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TABLE R9-152 Recreational; Boating Program ,Cost,;;, Great Lake,s Basin Summary 
=··Period 1970 to 1980 Period 1981 to 2000 Period 2001 to 2020 

-Capital .... capital .... Capital .... 
""'"" Costs ..... Costs ... .. ""'"" Qaant_lty , "($1,000) ($1,000) ¥~lty. ($1,000) ($1.;ooo> Qu,antity ($1,000) {$1,000) 

PIIOGIIAH ELEIGllff 
"IJMIT 

•TRUGT1JRAL 
Great Lakes 

(UNITS) ..£2!!_ 

. l. !fe.rillU (bar.the} $ 2;800 lJJ,500 54,600 27 ;30() 22,500 63,000 172,200 2lt4S0 "60,060 - 295,260 
2. Hacl>o~ (acree) 160,000 650 104;000 10,400 750 -120;000 65,600 715 114,400 112,480 ,- 3, .Access (Heh) 75',000 257 19,275 lt928 250 1s;1so 11,460 220 16;500 .18,510 

lo.ltmd .Lakes and . S tnm111 
1, Nartnu (hrtha) 2~800 12,500 35,000 17,500 21·,400 . 59,920 129,920 19,000 53,200 243,040 
-2, Laka Acee111 (aach) 75,000 125 9,375 938 190 14,250 6,600 • 167 12,525 11,880 
3. Stream Accu■ (~ach) 7,500 221 1,659 166 263 1,974 1,058 207 1,554 1,764 4. &e.storat:Loo (acru) , .... 4,000 20,000 2,000 4,000 20,000 12,000 0 ,. 16·,000 s. tmpounclaant (acres) , .... 5,700 28,500 2;850 22,000 110,000 33,400 18,000 90,000 73,400 

mDL P100RAM costs ....... ·91,404 9,141 142,487 65,059 .117,;302 117,017 
llmt-.hlleral ••uc 91,405 9,141 142,487 65,059 117,302 lH,017 PrlQte ...... 44,800 122~920 302,UO 113~260 538,JOJ 

TABLE R9-153 Recreational Boating ,Program Costs, Lake Superior Basin 

,_,. ELEIIEIIT 

sn.ucruw. 
Great Lakes 

(lMITS) 

1. Hertnas (berths) 
2. Harbors (ii:cru) 
~•- AcceH <,ach) 

In.land Lakes and ser--
1 .. Nartnu 

.2. Lake ·Acee .. 
-3. Straa• Access 
4. :Restoration 
5. l11po.wuh1ent 

. TOTAL PllOGIWt COSts ........ 
·&:-Pederal p.,-1_tc 
-Prl.-te 

(barthd 
(aadi) 
(each) 

• <•Cftll> 
(acraa) 

1JNIT 
..£2!!_ 

$ 2;800 
160,000 

75,000 

2,800 
75:,000 

7,500 
s,ooo 
5,000 

Period 1970 to 1980 
Capital ok&i 

Costa Costs 
guant'ity . ($1,000) -($1.000> 

2,100. 
70 
4S 

2,000 
2S 
lS 
0 
0 

'·"' 11,200 
3,375 

·S,600· 
1,875 

113 
0 
0 

8,281 
8,282 

11,480 

2,940 
1,120 

338 

. 2,800 
188 

11 
0 
0 

828 ,,. 
5,740 

Period 1981 to 2000 
Capt ta1 OM&R 
Costs Costs 

~t1ty. ($1.jOOO) ($1 10.00) 

-1,200 
40 
10 

4,000 
s 

20 
0 
0 

3,360 
6,400 

1SO 

11,200 
375 
150 

0 
0 

3,837 
3,838 

14,560 

15,120 
S,760 
l,!100 

22,400 
825·. 

" 0 
0 

4,080 
4,080 

37,520 

Period ·2001 -to 2020 
Capital OM&R 

Costs Costs 
Quantity ($1,000) ($1,000) 

7,0 
2S 
lS 

·4,000 
0 

15, 
0 
0 

2,100--,-, 
4,000, 
1,125•_,,_. 

11,200; 
.0 ' 

113 
0 ., ' 

2,619 
2,61"9, 

-13,300 

-20.sso 
7,840 
1,875 

44,800 
,oo 
128 

0 
0 

5,371 
5,372 

65,380 
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TABLE R9-154 Recreational Boating Program Costs, Lake Michigan Basin 
Period 1970 to 1980 Period 1981 to 2000 Period 2001 to 2020 

Capit;1.l OM&R Capital CM&R Capital 0H&R 
Coau eo.u c:o.u Costs =u °"""' 9WU\t1ti ($1.000) ($1.000) 9:!!:!!:!tit,: ($1.000) ($1.000) !l!!!!!ti~ ($1.000} ($12000) 

PROGRAH ELBHENT 
WIT 

Staucnnw. {11flTS} ~ 
Great L•kes 

L Karloas (be.-t:hs) ' 2,800 6,150 17,220 8,610 7,650 21,420 55,860 6,600 18,480 95,760 
2. Harbors (;1.Cl'ee) 160,000 205 32,800 3,280 255 40,880 21,280 220 35,200 36,480 
3. Acceea (each) 75,000 125 9,375 ,,. 125 9,375 5,625 105 7,875 9,075 

Inland Lakea and Stn-
1. Marinas (berths) 2,800 5,000 14,000 7,000 8,500 23,800 51,800 7,000 19,600 95,200 
2, Lake. Acceas (each) 75,000 36 2,700 270 " 5,SS(l_ 2,190 65 4,875 4,275 ,. Stream Accesa (each) 1,500 120 900 ,o 150 1,125 585 120 ,oo ... 
4. Ra9toration (acns) 5,000 4,000 20,000 2,000 4,000 20,000 12,000 0 0 16,000 ,. ImpoUQ,l•nt (acna)- 5,000 0 0 0 10;000 50,000 10,000 l'J,000 50,000 30,000 

10W.HOOUIICOITS ..... ., 32.887 3.289 63.425 25.840 -419,425 -418.410 
llcm-Pederal PWlic 32,888 l.289 63.425 25,840 49,425 48,410 
Prl••t.e Jl,220 15,610 45,220 107,660 38,080 190,960 

TABLE R9-155 Recreational Boating Program Costs, Lake Huron Basin 
Period 1970 to 1980 Period 1981 to ZOOO Period 2001 to 2020 

Capital ..... ..... ., ..... Capital .... 
c:o.u """'" °""'" Cosu °""'" "'"''" ~utz <$1 1000> !$1.000} 9!!.!!!:tit1 ~$1.000) ($1.000) ~d.9!: ($1.000) {$11000) 

PIWGIW< 2LEIENT 
1111T 

STRUCTURAL (UNITS) ~ 
Great Lakea 
1. Karinas (bertha) $ 2,800 2,700 7,560 3,780 2,700 7,560 22,680 2,400 6,720 36,960 
2. Harbora (acres) 160,000 ,o 14,400 1,440 ,o 14.400 8,640 80 12,800 14,080 
3. Access (each) 75,000 40 3,000 300 " 4,125 2,025 45 3,375 3,525 

Inland Lakea and Stn-
1. Marinas (berths) 2,800 1,500 4,200 2,100 2,500 1,000 15,400 2,200 6,160 28,560 
2. Late Acceea (each) 7S,OOO IO 750 ,, 20 1,500 600 35 2,625 1,425 ,. Stnaa Acceaa (each) 7,500 40 300 30 50 "' "' 

40 300 33<) 

4. Restoratto11 {acrea) 5,000 0 0 0 0 0 0 0 0 0 
5. lapo11111d-•1t (acna) 5,000 0 0 0 0 0 0 5,000 25,000 5,000 

torAL PllOGIWI COSTS 

Pederal 9,225 "' 10,200 5,730 22,050 12,180 
Ncm-fe4eral Public 9,225 "' 10,200 5,730 22,050 12,180 
Private 11,760 5,880 14,560 38,080 12,880 65,520 
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.TABLE R9-156 .. Recreational Boating Program.Costs, Lake Erie·Basin• 
Period 1970 to 1980 Period 1981 to 2000 Period 2001 to 2020 

Capital ...... Capital OH&ll Capital Oll&R 
Com Com eo,u co,u Coau CO.<o 

guantlt;t: ($11000) ($1.000) !l!lllltitz ($1.000) ($1.000) 9!!!!!ti!l ($11000) ($11000) 

PROGRAM ELEMENT 
UNIT 

STRUCTURAL (UNITS) _£2ll.._ 
Great Lake9 
1. Marinas (berths) ' 2,800 6,900 19,320 9,660 9,')00 25,200 63,840 9,900 27,720 116,760 
2. Harbors (actee) 160,000 230 36,800 3,680 JOO 48,000 24,320 330 52,800 44,480 
3. Access (each) 75,000 JO 2,250 225 40 3,000 1,500 J5 2,625 2,625 

Inland lakee and StrealllS 
1. Marinas (berthd 2,800 600 1,680 840 1,80!) 5,040 8,400 1,200 3,360 '!6~800 
2. Lake Access (each) 75,000 11 825 83 31 2,325 795 17 1,275 1,515 
3. Stream Access (each) 7,500 37 218 28 33 249 161 " 188 248 

'· Restoration (acres) 5,000 0 0 0 0 0 0 0 0 0 ,. l~,-:idaent (acres) 5,000 4,400 22,000 2,200 12,000 60,000 20,800 3,000 15,000 35,800 

TOTAL PllOGMM COSTS 

Pedei-al 31-,076 l,108 56,787 23,788 35,944 42,334 
Non-Pedei-al Publle ll,011 3,108 56,787 23,788 35,944 42,)34 
Pdvate 21,000 10,500 )0,240 72,240 31,080 lll,560 

TABLE R9-157 Recreational Boating Program Costs, Lake Ontario Basin 
Pedod 1970 tO 1980 Pedod 1981 to 2000 Pedod 2001 to 2020 

Capital 0M&R Capital 0M&R Capita.I OM&R 
Coou Co•~ eo,u Coe ts Costs Costs 

!f:!!!!tit;i:: ($1.000~ ~$1.000) 9!!:antit;r: ($1.000) ($1.000) gwmtl!!: ($1.000) ($lt000) 

PROGRAM ELEMENT 
UNIT 

STRUCTURAL (UNITS) __fQg__ 
Gi-eat Lakes 
1. Marinas (bertha) $ 2,800 1,650 4,620 2,310 1,950 5,460 14,700 1,800 5,040 25,200 
2, Harbol'S (aeres) 160,000 55 8,800 880 65 10,400 :S,600 60 9,600 9,600 
l, Ac.eeaa (each} 7:S,000 17 1,275 12B 20 1,500 810 20 1,500 1,410 

Inland Lakes and Streams 
1. Marinas (berths) 2,800 l,400 9,520 4,760 4,600 12,880 31,920 4,600 12,880 57,680 
2. Lake Ac.ce&a (each) 75,000 43 l,225 323 60 4·,soo 2,190 50 ),75') l,765 
3. Strea11 Acceea (each) 1,500 ' 68 7 10 75 42 7 53 .. 
4. tte,uoration (sens) 5,000 0 0 0 0 0 0 0 0 0 ,. lapoundment (acrq) 5,000 l,JOO 6.,500 650 0 0 2,600 o. 0 2,600 

TOTAL PROGIWI COSTS 

Federal 9,9)4 994 8,237 :S,621 7,264 8,721 
Non-Federal Plmlle 9,9)4 994 8,238 5,621 7,264 8,722 
Private 14,140 7,070 18,340 46,620 17 ,920· 82,880 



GLOSSARY 

anchored-held in place in the water by an 
anchor; includes moored to a buoy or an­
chored vessel, and dragging anchor. 

bank-(1) the rising ground bordering a lake, 
river, or sea; on a river designated right or 
left as it would appear facing downstream; 
(2) an elevation of the sea floor oflarge area, 
surrounded by deeper water, but safe for 
surface navigation; (3) a submerged plateau 
or shelf, a shoal, or shallow. 

bar-an offshore ridge or mound of sand, 
gravel, or other unconsolidated material 
submerged at least at high tide, especially at 
the mouth of a river or estuary, or lying a 
short distance from and usually parallel to 
the beach. 

barrier beach-a bar essentially parallel to the 
shore, the crest of which is above high .water. 

breakwater-a structure protecting a shore 
area, harbor, anchorage, or basin from 
waves. 

bulkhead-a structure separating land and 
water areas, primarily designed to resist 
earth pressures. 

bulking-in materials handling, the increase 
in volume in fine material such as sand, re­
sulting from the presence of moisture. 

canal-an artificial watercourse cut through a 
land area for use in navigation, irrigation, 
etc. 

capacity'--the total number of slips and moor­
ings at a given marina. 

channel-(1) a natural or artificial waterway 
of perceptible extent which either periodi­
caJly or continuously contains moving water, 
or which forms a connecting link between 
two bodies of water; (2) part of a body of 
water deep enough to be used for navigation 
through an area otherwise too shallow for 
navigation; (3) a large strait, like the Eng-
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lish Channel; (4) the deepest portion of a 
stream, bay, or strait through which the 
main volume or current of water flows. 

conditions or causes not otherwise classified­
the majority of these accidents will be freak 
accidents which cannot be classified under 
any of the other causes. 

controlling depth-the least depth of water in 
the navigable parts of a waterway, which 
limits the allowable draft of vessels. • 

crest length wave-the length of a wave along 
its crest. Sometimes called crest width. 

crest of wave -the highest part of a wave; that 
part of the wave above still water level. 

cruising-proceeding normally, ·unrestricted; 
an absence of drastic rudder or engine 
changes. 

datum-(leveling) any level surface taken as a 
surface of reference, from which to measure 
elevations; for example, mean sea level. 

datum plane-the horizontal plane to which 
soundings, ground elevations, or water sur­
face elevations are referred•. 

decay of waves-the change that waves 
undergo after they leave a generating area 
(fetch) and pass through a calm, or region of 
lighter winds. In the process of decay, the 
significant wave height decreases and the 
significant wave length increases. 

deep water-water of depth such that surface 
waves are little affected by conditions on the 
ocean bottom. It is customary to consider 
water deeper than one-half the surface 
wave length as deep water. 

depth-vertical distance from the still water 
level (or datum as specified) to the bottom. 

diffraction of water waves-lateral transmis­
sion of energy along a wave crest. When a 
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portion of a train of waves is interrupted by 
a barrier such as a breakwater, the effect of 
diffusion is manifested by propagation of 
waves into the sheltered region with the 
barrier's geometric shadow. 

dock-natural or artificial inlet or basin used 
by boats, including both the water and the 
protecting sides; a wharf or platform for 
loading or unloading boats. 

documented yacht-a vessel five net tons or 
more, owned by a citizen of the United 
States and used exclusively for pleasure 
with a valid marine document issued by the 
Coast Guard. Documented vessels cannot be 
numbered. 

draft-the number offeet below the surface of 
the water. 

dredge--a machine for excavating material at 
the bottom of a body of water, raising it to 
the top and discharging it on the bank 
through pipe line or by conveyors, or into a 
scow for removal to a distant point. 

embayment-an indentation in a shore line 
forming an open bay. 

estuary-that portion of a stream influenced 
by the tide of the body of water into which it 
flows; a. bay, as the mouth of a river, where 
the tide meets the river current. 

fetch-in wave forecasting, the continuous 
area of water over which wind blows in es­
sentially a constant direction. Sometimes 
used synonymously with fetch length and 
generating area. In wind up phenomena, for 
enclosed bodies of water, the distance be­
tween two points of maximum and minimum 
water surface elevations. This would usu­
ally coincide with the longest axis in general 
wind direction. 

fetch length-in wave forecasting, the hori­
zontal distance (in direction of the wind) 
over which the wind blows. 

following wind-in wave forecasting, ·wind 
blowing in the same direction that waves 
are travelling. 

freeboard-additional height of a structure 
above design high water level to prevent 
overflow. Also, at a given time the vertical 
distance between the water level and the top 

ofthe structure. On a ship, the distance from 
the water line to main deck or gunwale. 

fueling-any stage of the fueling operation; 
primarily concerned with introduction of 
explosive or combustible vapors or liquids 
on board. 

generation of waves-creation of waves by 
natural or mechanical means. In wave fore­
casting, the creation and growth of waves 
caused by a wind blowing over a water sur­
face for a certain period of time. The area 
involved is called the generating area or 
fetch. 

harbor-a protected body of water used by 
vessels as a place of safety or for the transfer 
of passengers and cargo between water and 
land carriers. 

harbor line (inner and outer)-lines defining 
the limits of a port or haven with regard to 
inner or best protected area and outer or 
less protected area. Often referred to in port 
regulations. • 

height of wave-vertical distance between a 
crest and the preceding trough. 

hindcasting wave-the calculation from his­
torical synoptic wind. charts of the wave 
characteristics that probably occurred at 
some past time. 

inboard/outboard-also referred to as in­
board/outdrive. Regarded as inboard be­
cause the power unit is located inside the 
boat. 

inlet-a short, narrow waterway connecting a 
bay, lagoon, or similar body of water with a 
large parent body of water. An arm of the 
sea (or other body of water) that is long 
compared to its width and that may extend 
a considerable distance inland. 

inshore (zone)-in beach terminology the zone 
of variable width extending from the shore 
face through the breaker zone. 

jetty-'(U.S. usage) on open seacoasts, a struc­
ture extending into a body of water, and de­
signed to prevent shoaling of a channel by 
littoral materials, and to direct and confine 
the stream or tidal flow. Jetties are built at 
the mouth of a river or tidal inlet to help 
deepen and stabilize a channel. In British 



4sage_ jetty 1s synonymous with wharf or 
pier; 

kinetic .energy (of waves)-in a progressive os­
cillatory wave, a summation of the energy of 
motion of the particles within the wave .. This 
energy does not advance with the wave 
form. 

lagoon-a shallow body of water, like a pond or 
lake, which usually has a shallow, restricted 
outlet. 

motorboat-any vessel equipped with propul­
sion machinery, not more than 65 feet in 
length. 

motor vessel-any vessel equipped with pro­
pulsion machinery (other than steam), more 
than 65 feet long. 

nautical mile-length of a minute of.arc, 
1/21,600 of an average great circle of the 
earth. Generally one minute of latitude is 
considered equal to one nautical mile .. The 
accepted United States value sinc.e 1959 is 
6,076.115 feet, approximately 1.151 times as 
long as the statute mile of 5,280 feet. 

numbered vessel-any undocumented vessel 
numbered by a State with an approved 
numbering system or by the Coast Guard, 
under the Federal :Boating Act of 1958. 

offshore (n. or adj.)-in beach terminology, the 
comparatively flat zone of variable width, 
extending from the breaker zone to the sea­
ward edge of the continental shelf; a direc­
tion seaward from the shore. 

opposing wind-in wave forecasting, a wind 
blowing i.n the opposite direction to that in 
which the waves are tra veiling. 

onshor~ wind-a wind blowing landward from 
the sea in the coastal area. 

oscillatory wave-a wave in which each indi­
vidual particle oscillates about a point with 
little or no permanent change in position. 
The term is commonly applied to progres­
sive oscillatory waves in which only the form 
advances, the individual particles moving in 
closed or nearly closed orbits. Distinguished 
from a-wave of translation. 

outboard-includes portable engines. Some 
are so large as to preclude portability in its 
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true sense but they are considered 
outboard because they are not permanently 
affixed to the structure of the craft. Also 
includes aBoutboard motors regardless of 
the method or location- used to mount the 
engine, i.e., motor wells, "kicker pits", motor 
pockets. 

pass-in hydrographic usage a navigable 
channel, through a bar, reef, or shoal, or 
between closely adjacent islands. 

pier-a structure, extending out into the 
water from the shore, to .serve as a landing 
place, a recreational facility, etc., rather 
than to afford coastal protection. 

population density-ratio of a county popula­
tion to the county net area, where net area is 
the area of usable land excluding water and 
parks, in population per square mile. 

progressive wave,-a wave which is m_anifested 
by the progressive movement of the wave 
form. 

profile, beach-the intersection of the ground 
surface with a vertical plane; may extend 
from the top of the dune line to the seaward 
limit of sand movement. 

refraction of water waves~process by which 
the direction,of·a wave moving in shallow 
water at an angle to the contours is changed. 
The part of the wave advancing in shallower 
water moves more slowly than that part still 
advancing in deeper water, causing the 
wave crest to bend toward alignment with 
the underwater contours. • 

revetment-a facing of stone, concrete, .etc., 
built to protect a scarp embankment or 
shore structure against erosion by the wave 
action or currents. 

roller-an indefinite term, sometimes consid­
ered to be one of a series of long-crested, 
large waves which roll in upon a coast, as 
after a storm. 

rules of the road-statutory and regulatory 
rules governing navigation of vessels. There 
are four different sets of these marine traf­
fic laws: Great Lakes, Western Rivers, In­
land, and International. 

set-up, wind-(1) vertical rise in the still water 
level on the leeward side oCa body of water 
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caused by wind stresses on the surface of the 
water; (2) difference in elevation of still 
water caused by wind stresses on the sur­
face of the water; (3) synonymous with wind 
tide although wind tide is usually reserved 
for use on the ocean and large bodies of wa­
ter. 

seawall-a structure separating land and 
water areas primarily designed to prevent 
erosion and other damage due to wave ac­
tion. 

shoal (noun)-an elevated portion of the sea 
bottom composed of any material, except 
rock or coral, that may endanger surface 
navigation. 

shoreline-intersection of a specified plane of 
water with the shore or beach (e.g. the high 
water shoreline would be the intersection of 
the plane of mean high water with the shore 
or beach). The line delineating the shoreline 
on U.S. Coast Guard and Geodetic Survey 
nautical charts and surv.eys that approxi-
mates the mean high water line. • 

significant wave-a statistical term denoting 
waves with the average height and period of 

• the one-third highest wave of a given wave 
group. The composition of the higher wave 
depends upon the extent to which the lower 
waves are considered. Experience so far in­
dicates that a careful observer who at­
tempts to establish the character of the 
higher waves will record values which ap­
proximately fit the definition. A wave of sig­
nificant wave· period and significant wave 
height. 

slip--a space between two piers, wharves, etc., 
for the berthing of vessels. 

sound (noun)-a wide waterway between the 
mainland and an island, or a wide waterway 
connecting two sea areas. A relatively long 
arm of the sea or ocean forming a channel 
between an island and a mainland or con­
necting two larger bodies, like a sea and the 
ocean, or two parts of the same body; usually 
wider and more extensive than a strait. 

still waterlevel~the elevation of the surface of 
the water if all wave action were to cease. 

topography---eonfiguration of a surface includ­
ing its relief, the position of its streams, 
roads and buildings. 

training wall-a wall or jetty to direct current 
flow. 

trough of wave-lowest part of a wave formed 
between successive crests; also that part of 
a wave below still water level. 

wave-a ridge, deformation, or undulation of 
the surface of a water body. 

wave age-the ratio of wave velocity to wind 
velocity. 

wav.e decay-change that waves undergo 
after they leave a generating area (fetch) 
and pass through a calm, or region of lighter 
or ,opposing winds. In the process of decay, 
the significant wave height decreases and 
the significant wave length increases. 

wave dire.ction-direction from which a wave 
approaches. 

wave, gravity-a wave whose velocity of prop­
agation is controlled primarily by gravity. 
Water waves of a length greater than 2 in­
ches are considered gravity waves. 

wave group--a series of waves in which the 
wave direction, wave length, and wave 
height vary only slightly. 

wave forecasting-theoretical determination 
of future wave characteristics, usually from 
observed or predicted meteorological 
phenomena. 

wave height-the vertical distance between a 
crest and the preceding trough. 

wave height coefficient-ratio of the wave 
height at a selected point to the deep water 
wave height. The refraction coefficient mu!­

. tiplied by the shoaling factor. 

wave hindcasting---ealculation from historical 
synoptic wind charts of the wave charac­
teristics that probably occurred at some 
past time. 
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