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SYNOPSIS 

This appendix presents an inventory of 
existing land use and management conditions 
in the Great Lakes Basin and-a discussion of 
major problems. 

Data.on the total drainage area of the Great 
Lakes Basin, defined on a hydrologic basis, are 
summarized by La,ke basin and river basin 
group. Land and water areas and present and 
projected land use acreages defined on a 
county line basis ate presented for the Great 
Lakes Region. Thes_e data are summarized by 
planning subarea. 

Agricultural and forest land resources are 
examined in depth. An analysis of land use by 
land capability class shows that for the Region 
as a whole land use is fairly consistent with its 
capabilities. A study of land treatment needs 

V 

is also presented. Land use and agricultural 
production projections indicate that the land 
base is adequate to meet the Region's share of 
national food and fiber requirements through 
2020. 

Projections of urban land requirements in
dicate a continuing withdrawal of agricultural 
and forest land for urban expansion. Problems 
of changing rural land to urban use are dis
cussed. 

Recommendations are presented for pro
grams that will enhance the use and manage- • 
ment of Basin's land resources. Suggested 
programs include accelerated agricultural 
and forest land treatment, urban and regional 
information1 systems, and formulation of a 
comprehensive land use policy. 
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INTRODUCTION 

Objective and Scope 

An objective of this Great Lakes Basin 
Framework Study appendix is to present an 
appraisal of the Region's agricultural, fores
try, urban, and other land resources. Man
agement and major problems are outlined to
getherwith the potential to produce food, feed, 
fiber, and forest products. This information is 
necessary in order to evaluate the potential of 
these resources to meet the Basin's present as 
well as projected 1980, 2000, and 2020 needs. 
The information provided will assist in de
veloping a comprehensive plan for the coordi
nated and orderly development, management, 
and use of water and related land resources to 
satisfy projected needs in the Basin. 

Relation to Other Appendixes 

There is a direct relationship between the 
land resource base presented in this appendix 
and those investigations presented in Appen
dix 12, Shore Use and Erosion; Appendix 14, 
Flood Plains; Appendix 15, Irrigation; Ap
pendix 16, Drainage; Appendix 17, Wildlife; 
Appendix 18,Erosion and Sedimentation; Ap
pendix 19, Economic and Demographic 
Studies; Appendix 21, Outdoor Recreation; 
and Appendix 22, Aesthetic and Cultural Re
sources. Each of these appendixes deals with 
an aspect of the land resource base. 

Historical Background 

Less than two centuries ago the Great 
Lakes Basin was the domain of the Indians 
and a few French fur traders. Except for small 
cultivated areas near some Indian villages, 
nearly all of the area in the Basin States was 
covered with a vast primeval forest. Principal 
land use supported a hunting and trapping 
economy. The streams of the Basin ran clear. 
Large areas, since drained for agriculture and 
other uses, were covered for months at a time 
with standing water. There were no roads. 

xvii 

People and produce were transported in 
hirchbark canoes. 

The southern half of the Lower Peninsula of 
Michigan, northern Ohio, Indiana, and south
ern Wisconsin had several small open prairies 
that later became sites of early settlement. 
Dominant for~sts containing numerous oak 
openings were also favored by early settlers 
because they were relatively easy to clear for 
farms. Most of the remaining land in this area 
was covered with mixed hardwoods, primarily 
maple, hickory, elm, ash, and basswood. 
Forests containing pines were found in parts 
of southern Michigan, particularly in the 
Thumb area, Saginaw Valley, and in sandy 
areas along Lake Michigan. Pines were a more 
common feature in the northern two-thirds of 
Michigan, northern Wisconsin, and east cen
tral Minnesota, where they were found usu
ally in combination with stands of hardwoods. 
It was these forests that provided the famous 
pineries that attracted and supported a boom
ing lumber business from the 1870s to the 
early 1900s. . 

The first major change in land use came 
with land settlement, which began around 
1800. By 1850 4.4 million acres were in farms. 
Just 1.9 million of these were considered im
proved farmland. The area in farms increased 
rapidly to 13 million acres of improved farm
land by 1920. 

The next major phase of the Basin's land
use evolution emerged with the rise of the 
cutover land problem. Most early observers of 
the land settlement process in the Basin as
sumed that the plow would follow the axe 
across the northern landscape. Owners of 
timberlands expected to cut their merchanta
ble timber and then sell the partially cleared 
lands to prospective farmers. But much of the 
land in. northern Michigan, Wisconsin, and 
east central Minnesota proved to be ill-suited 
for sustained agricultural use. Only those 
farms located on good soils prospered. 

When cleared farms were abandoned, and 
the word spread that it was not profitable for 
agriculture, demand for cutover land all but 
disappeared, and hundreds of owners stopped 
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paying taxes on all but their choice holdings. 
In 1932, 17.2 million acres, almost half of the 
land area of the State of Michigan, was tax
delinquent. By 1941, approximately 4.5 million 
acres of this area tax-reverted to the State. 
Thousands of additional acres were saved 
from possible tax reversion by Federal pui·
chase programs that acquired lands for na
tional forests, wildlife refuges, and military 
purposes. 

The farm settlement and timber-cutting 
period also brought major changes in water 
use. The Basin lost much of the land cover that· 
had helped hold back the rapid discharge of 
flood waters. Soil erosion caused muddy 
streams and sedimentation problems. 
Thousands of acres of farmland were drained. 

Urban areas began to grow after the Civil 
War. Many who moved from farms to urban 
centers found employment in manufacturing 
and trade. Great Lakes shipping provided an 
economic base for several port cities, while 

other cities grew near sites of natural re
source extraction. The depression of the 1930s 
slowed the trend of rural-to-urban migration, 
but it has proceeded at a rapid pace since 
World War II. 

Suburban developments began in a limited 
way in the 1890s with the coming of the elec
tric interurban and trolley car, but the au
tomobile was the key to expansion of the sub
urban fringe. During the 1950s several major 
cities in the Basin lost population while the 
suburbs experienced rapid growth. This trend, 
which continues today, has precipitated many 
land use and management problems. 

Waste disposal also is a problem. Continued 
use of the lakes and streams for waste disposal 
necessitated public controls over the handling 
and treatment of those wastes. Interest is now 
turning to land disposal of wastewater. This 
proposal offers new challenges and oppor
tunities for land use and management. 

FIGURE 13-1 Great Lakes Basin Forests. At one time, most of the Great Lakes Basin was covered 
by vast forests with clear lakes and streams. 



Section 1 

PRESENT LAND AREA 

1.1 Introduction 

Basic to a study of land use and manage
ment conditions is delineation of the total 
Great Lakes Basin area, Land and water 
areas were determined on a county basis. The 
total Basin area was also determined on a 
hydrologic basis. 

1.2 Methodology 

:__.,., 
1.2.1 Land and Water Areas 

Several sources of county data were used in 
developing estimates of land and water areas. 
Since other reports often use just one data 
source, they may be at variance with the fig
ures contained here. Problems concerning 
the definition of water areas were the most 
difficult to resolve. The procedures u_sed in 
this study are believed to be the most reason
able in view of existing data. 

The total area of each county (land plus wa
ter) was obtained from Area Measurement Re
ports. 1 These reports contain county mea
surements performed at the time of the 1960 
census, with adjustments to reflect changes in 
county boundaries after that date (e.g., 
Menominee County, Wisconsin). For counties 
bordering on the Great Lakes, the area within 
harbors and embayments whose headlands 
are less than 10 nautical miles apart was in
cluded in total county area. 

Total water area by county was calculated 
from data in the Area Measurement Reports 
(AMR), and the National Inventory of Soil and 
Water Conservation Needs (CNl).2 The- AMR 
reported only water area more than 40 acres. 
This included ponds, lakes, or similar areas of 
40 acres or more, and streams and channels 
one-eighth mile _or more in width. Also in
cluded was the water surface (more than 40 
acres) of harbors and embayments. The CNI 
reported water areas less than 40 acres, in
cluding lakes and ponds with surface area of 
more than 2 acres, but less than 40 acres, and 

1 

rivers and streams less than one-eighth mile 
in width. Total water area in this appendix is a 
summation of the AMR and CNI reported 
areas. Total land area was then calculated as a 
residual. 

1.2.2 Hydrologic Areas 

A watershed inventory completed as part of 
the 1967 CNI provided the basic data for de
termination of hydrologic areas. These data 
were reviewed in each State and adjusted 
where necessary to conform to more recent 
reports. The CNI reported only total drainage 
area measurements. No attempt has beei:i 
made to break down these data into land and 
water areas. 

1.3 Region, Plan Areas, Planning Subareas 

The Great Lakes Region, as defined in this 
study, is an approximation by county bound
aries of the Great Lakes hydrologic area. The 
Region is divided into five plan areas on a 
county basis. These plan areas, one for each of 
the five Great Lakes', have been further di
vided into groups of associated counties called 
planning subareas. These planning subareas 
include whole counties. There are 15 planning 
subareas in the Region (Figure 13-2). 

The Region encompasses more than 86.5 
million acres, including more than 2.9 million 
acres of water area (exclusive of the Great 
Lakes) and more than 83_.5 million acres of 
land (Table 13-1). It includes 191 counties in 
parts of eight States. Michigan covers the 
largest portion of the Region; Pennsylvania 
covers the smallest (Figure 13-3). 

1.4 Basins and River _Basin Groups 

The Great Lakes Basin, defined on a hydro
logic basis, is divided into five Lake basins 
(Figure 13-4), which are further divided into 
river basin groups representing the drainage 
areas of major rivers and stream complexes. 
The 15 river basin groups represent a total 
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drainage area of 75,284,000 acres (Table 13-2). • a county basis. The total area of the 15 plan
ning subareas is 11,222,900 acres larger than 
the total area of the 15 river basin groups (Ta
ble 13-3). 

Since the hydrologic areas include only por
tions of some counties, these -measurements 
differ from those for the Region, which are on 

TABLE 13-1 Total Area, Water Areas, and Total Land Area by Planning Subarell1 

R:l,v.ers, 
Planning Lakes Total 
Subarea Total and Land 
State Area Embayments Area 

(ACRES X 1,000) 
Area Measurement by County Boundaries 

Planning Subarea 1.1 
Minn. 7,317.8 737.9 6,579.9 
Wisc. 3,006.7 113.1 2,893.6 

Planning Subarea Total 10,324.5 851.0 9,473.5 

Planning Subarea 1.2 
Mich. 6,673.9 232.1 6,441.8 

Planning Subarea 2.1 
Mich. 1,936.6 46.8 1,889.8 
Wisc. 8,465.3 344.4 8,120.9 

Planning Subarea Total 10,401.9 391.2 10,010.7 

Planning Subarea 2.2 
Illinois 2,401.3 34.0 2,367.3. 
Indiana 1,194.2 19.9 1,174.3 
Wisc. 1,720.3. 49.8 1,670.5 

Planning Subarea Total 5,315.8 103.7 5,212.1 

Planning Subarea 2.3 
Indiana 1,608.3 27.9 1,580.4 
Mich.· 7,518.1 ~43.1 7,375.0 

Planning Subarea Total 9,126.4 171.0 8,955.4 

Planning Subarea 2.4 
Mich. 8,439.0 344.8 8,094.2 

Planning Subarea 3.1 
Mich. 4,167.0 149.2 4,017.8 

Planning Subarea 3.2 
Mich. 4,461.4 37. 3 4,424.1 

Plann~ng Subarea 4,1 
Mich. 4,062.1 81.7 3,980.4 

1 Base Year 1966-1967 
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TABLE 13-l(continued) Total Area, Water Areas, and Total Land Area by Planning Subarea 

Planning 
Subarea 
State 

Total 
Area 

Rivers, 
Lakes 

and 
Embayments 

(ACRES X 1 , 000) 

Total 
Land 
Area 

Area Measurement by County Boundaries 

Planning Subarea 4.2 
Indiana 884.5 3.9 880.6 
Ohio 5,484.2 45.3 5,438.9 

Planning Subarea Total 6,368.7 49.2 6,319.5 

Planning Subarea Li.3 
Ohio 2,332.2 23'. 6 2,308.6 

Planning Subarea 4. 4 
Pa. 524.2 5.1 519.1 
N. Y. 2,588.8 38.0 2,550.8 

Planning Subarea Total 3,113.0 43.l 3,069.9 

Planning Subarea 5.1 
N. y. 2,476.8 18.1 2,458.7 

Planning Subarea 5.2 
N. y. 5,682.6 255.2 5,427.4 

Planning Subarea 5.3 
N. y. 3,561.6 176.0 3,385.6 

TOTALS 86,506.9 2,927.2 83,579.7 

Source: References 1, 2. 
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TABLE 13'-2 Drainage Area Measurement (Hydrologic)' 

LAKE SUPERIOR BASIN 
River Basin Group 1.1 

Superior Slope Complex (Minnesota) 
Saint Louis River 

Minnesota 
Wisconsin 

Apostle Island Complex 
Minnesota 
Wisconsin 

Bad River (Wisconsin) 
Montreal River Complex 

Michigan 
Wisconsin 

River Basin Group 1.2 
Porcupine Mountains Complex 

2,294 
40 

167 
1,102 

84 
113 

Michigan 630 
Wisconsin 42 

Ontonagon River 
Michigan 
Wisconsin 

Keweenaw Peninsula Complex 
Sturgeon River (Michigan) 

855 
17 

(Michigan) 

Huron Mountain c.omplex (Michigan) 
Grand Marais Complex (Michigan) 
Tahquamenon River (Michigan) 
Sault Complex (Michigan) 

LAKE MICHIGAN BASIN 
River Basin Group 2.1 

Menominee Complex (Michigan) 
Menominee River 

Michigan 1,627 
Wisconsin 

Peshtigo River (Wisconsin) 
Oconto and Pennsaukee Complex 
Saumico Complex (Wisconsin) 
Fox River (Wisconsin) 
Green Bay Complex (Wisconsin) 

994 

(Wisconsin) 

Present Land Area 7 

(ACRES (X 1000) 
Lake Basins RBGs Complexes 

10,871 
5,907 

4,964 

29,011 
10,791 

1,470 
2,334 

1,269 

637 
197 

672 

872 

865 
452 
622 
768 
540 
173 

674 
2,621 

737 
680 
310 

4,225 
1,544 

1 Area measurements also include small watersheds, streams, and land areas 
that drain directly into Basin Lakes. 
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TABLE 13-2(continued) _Drainage Are~ Measurement (Hydrologic) 

ACRES (X 1000) 
Lake Basins RBGs Complexes 

River Basin Group 2.2 
Chicago-Milwaukee Complex 

Indiana 
Illinois 
Michigan 
Wisconsin 

River Basin Group 2.3 
Saint Joseph River 

426 
39 * 

106 
821 

Indiana 1,085 
Michigan 1,907 

Black River (South Haven) Complex (Michigan) 
Kalamazoo River (Michigan) 
Black River (Ottawa Co.) Complex (Michigan) 
Grand River (Michigan) 

River Basin Group 2.4 
Muskegon River (Michigan) 
Sable Complex (Michigan) 
Manistee River (Michigan) 
Traverse Complex (Michigan) 
Seul Choix-Groscap Complex (Michigan) 
Manistique River (Michigan) 
Bay De Noc Complex (Michigan) 
Escanaba River (Michigan) 

LAKE HURON BASIN 
River Basin Group 3.1 

Les Cheneaux Complex (Michigan) 
Cheboygan River (Michigan) 
Presque Isle Complex (Michigan) 
Thunder Bay River (Michigan) 
Alcona Complex (Michigan) 
Au Sable River (Michigan) 
Rifle-Au Gres Complex (Michigan) 

River Basin Group 3. 2 
Kawkawlin Complex (Michigan) 
Saginaw River (Michigan) 
Thumb Complex (Michigan) 

1,392 
1,392 

8,292 
2,992 

229 
1,285 

163 
3,623 

8,536 
1,692 
1,242 
1,284 
1,689 

352 
926 
765 
586 

10,358 
5,208 

901 
1,010 

358 
808 
123 

1,299 
709 

5,150 
248 

3,995 
907 

* Figures do not include Chicago (201) and part of the Calumet (216) Rivers 
which are now diverted out of the Basin. 
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TABLE 13-2(continued) Drainage Area Measurement (Hydrologic) 

LAKE ERIE BASIN 
River Basin Group 4.1 

Black River (Michigan) 
St. Clair Complex (Michigan) 
Clinton River (Michigan) 
Rouge Complex (Michigan) 
Huron River (Michigan) 
Swan Creek Complex (Michigan) 
Raisin River 

Michigan 
Ohio 

River Basin Group 4.2 
Maumee River 

Indiana 
Michigan 
Ohio 

Tenmile Creek 
Michigan 
Ohio 

Toussaint-Portage Complex (Ohio) 
, Sandusky River (Ohio) 

Huron-Vermilion Complex (Ohio) 

River Basin Group 4.3 
Black-Rocky Complex (Ohio) 
Cuyahog,;: River (Ohio) 
Chagrin Complex (Ohio) 
Grand River (Ohio) 
Ashtabula-Conneaut Complex 

Ohio 
Pennsylvania 

River Basin Group 4.4 
Erie-Chautauqua Complex 

790 
15 

821 
296 

3,112 

32 
77 

119 
103 

New York 195 
Pennsylvania 223 

Cattaraugus (N'ew York) 
Tonawanda Complex (New York) 

5.1 
LAKE ONTARIO BASIN 

River Basin Group 
Niagara-Orleans 
Genesee River 

New York 
Pennsylvania 

Complex (New York) 

1,525 
61 

ACRES (X 1000) 
Lake Basins RBGs Complexes 

13,735 
3,328 

6,635 

2,082 

1,690 

j 

11,309 
2,250 

446 
383 
501 

_468 
543 
182 
805 

4,229 

109 

656 
980 
661 

568 
578 
189 
525 
222 

418 

355 
917 

664 
1,586 
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TABLE 13-2(continued) Drainage Area Measurement (Hydrologic) 

River Basin Group 5.2 
Wayne-Cayuga Complex (New York) 
Oswego River {New York) 
Salmon-Perch Complex (New York) 

River Basin Group 5·. 3 
Black River {New York) 
St. Lawrence Complex (New York) 
Oswegatchie (New York) 
Grass-Raquette-St. Regis Complex (New York) 

STATE SUMMARY 
Illinois 
Indiana 
Michigan 
Minnesota 

GREAT LAKES TOTAL 
§ource: References 1, 2. 

39 
2,332 

37,138 
3,931 

ACRES (X 1000) 
Lake Basins RBGs Complexes 

New York 
Ohio 
Pennsylvania 
Wisconsin 

4,363 

4,696 

12,715 
7,480 

387 
11,262 

75,284 

437 
3,252 

674 

1,289 
311 

1,062 , 
2,034 

TABLE 13-3 Area of Planning Subarea (County or Political) Compared to Area of Corresponding 
River Basin Group (Hydrologic) 

Differ-ence, County or 
Planning County or Political River Basin G~oups Political Boundaries 
Sub area Boundaries Acreaae Acreaae over River Basin Grou12s 

(Acres x 1000) 

1.1 10,324.5 5,907.0 4,417.5 + 
1.2 6,673.9 4,964.0 1,709.9 + 

2.1 10,401.9 10,791.0 389 .1 -
2.2 5,315.8 1,392.0 3,923.8 + 
2.3 9,126.4 8,292.0 834.4 + 
2.4 8,439.0 8,536.0 97 .o -
3.1 4,167.0 5,208.0 1,041.0 -
3.2 4,461.4 5,150.0 688.6 -

4.1 4,062.1 3,328.0 734.1 + 
4.2 6,368.7 6,635.0 266.3 -
4.3 2,332.2 2,082.0 250.2 + 
4.4 3,113.0, 1,690.0 1,423.0 + 

5.1 2,476.8 2,250.0 226.8 + 
5.2 5,682.6 4,363.0 1,319.6 + 
5.3 3,561.6 4,696.0 1,134.4 -

Total , 86,506.9 75,284.0 11,222.9 + 



Section 2 

PRESENT LAND USE AND RESOURCES 

2.1 Present Land Use 

2.1.1 Methodology 

Acreages within the various land use 
categories were calculated from data in the 
Conservation Needs Inventory, and Forest 
Surveys.3 The CNI provided estimates of • 

urban built-up, cropland, and pasture areas, 
while Forest Surveys provided the acreage of 
forest land. The acreage of ''other" land was 
the residual. 

Efforts by the work group to provide a de
tailed breakdown of land use within the urban 
built-up category were not successful. The 
major obstacle was a lack of comparable data 
across the Region. Urban land use studies 

FIGURE 13-5 Land Use Patterns. The Great Lakes Region has a diverse land use pattern. 

11 
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have been prepared in many parts of the Ba
sin, but most cover relatively smaUmunicipal 
or county areas. Several multi-county and 
small regional inventories have been com
pleted, but even these are not well suited to 
our purposes. Their base year and projection 
periods are not uniform, and there is not com
plete coverage of the Region. While some as
sistance was obtained from the U.S. Depart
ment of Housing and Urban Development, the 
agency currently does not compile urban land 
use data in a usable form. Because time and 
budget limitations for the work group pre
cluded the development of primary data, the 
CNI was used as the most uniformly reliable 

47.4% 

FORESTED 
LAND 

39,625,000 ACRES 

source of information for the Region as a 
whole. 

2.1.2 Summary of Present Land Use 

The total land area of the Great L>1kes Re
gion is 83,5'79,700 acres, including 6,987,700 
acres of urban built0up areas, 28,609,000 acres 
of cropland, 3,505,800 acres of pasture, 
39,624,700 acres of forest, and 4,852,500 acres 
of other land (Table 13-4). More than 4 7 per
cent of the Region is forest, and more than 38 
percent is agricultural (cropland and pasture). 
Urban built-up areas cover 8.4 percent of the 

LANO 

4,852,000 
ACRES 

38.4"/., 

AGRICULTURAL 
LANO 

32,115,000 ACRES 

8.4% 
URBAN 

BUILT-UP 
6,988,000 

ACRES 

FIGURE 13-6 Distribution of,Total Land Area by Land Use 
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TABLE 13-4 Water Area and Present Land Use1 

Area Measurement by Cciunty Boundaries 

Rivers 
Planning Lakes Total 
Sub area Total and Land Urban Pasture Forest 
State Area Ernbazments Area Built-Uj2 Cro12:land Ranse Land • Other 
Planning (Acres x 1,000) 
Subarea 1. 1 

Minn, 7,317.8 737.9 6,579.9 162.5 258.3 62.0 5,981.5 115.6 
Wisc, 3,006.7 113.1 2,893.6 122 .0 171. 8 37.5 2,373.4 188.9 

TOtal 10,324.5 851.0 9,473.5 284.5 430.1 99.5 8,354.9 304. 5 
Planning 
Subarea 1.2 

Mich. 6,673.9 232.1 6,441.8 137.8 262,8 65.8 5,909.6 65.8 
Planning 
Subarea 2.1 

Mich. 1,936.6 46.8 1,889.8 52.0 133.6 21.7 1,664.5 18.0 
Wisc. 8,465.3 344.4 8,120.9 412.0 3,182.8 335.0 3,452.0 739.1 

Total 10,401.9 391. 2 10,010.7 464.0 3,316.4 356. 7 5,116.5 757 .1 
Planning 
Subarea 2.2 

Illinois 2,401.3 34,0 2,367.3 678.0 1,249.6 98.7 93.0 248.0 
Indiana 1,194.2 19.9 1,174.3 122 .8 722.3 55.7 90.6 182.9 
Wisc. 1,720.3 49.8 1,670.5 409. 7 871.5 83.0 157.1 149.2 

Total 5,315.8 103. 7 5,212.1 1,210.5 2,843.4 237 .4 340. 7 580.1 
Planning 
.'.,ubarea 2.3 

Indiana 1,608.3 27.9 1,580.4 156.4 1,031.3 106.8 140 .1 145 .8 
Mich. 7,518.1 143.1 7,375.0 662 .1 4,343.5 352 .6 1,564.6 452.2 

Total 9,126.4 171. 0 8,955.4 818.5 5,374.8 459 .4 1,704.7 598.0 
Planning 
Subarea 2. 4 

Mich. 8,439.0 344 .a 8,094.2 414.8 1,481.5 351.8 5,434.3 411.8 
Plannfng 
Subarea 3.1 

Mich. 4,167.0 149. 2 4,017.8 179.6 531.2 173. 6 2,914.3 219.1 
Planning 
Subarea 3.2 

Mich. 4,461.4 37. 3 4,424.1 389.0 2,370.0 185.2 1,194.7 285. 2 
Planning 
Subarea 4.1 

Mich. 4,062.1 81. 7 3,980.4 759 .5 2,215.6 117. 7 665. 7 221.9 
Planning 
Subarea 4. 2 

Indiana 884.5 3.9 880.6 102.2 638. 9 40.6 71. 9 27.0 
Ohio 5,484.2 45.3 5,438.9 465.6 4,096.2 173. 2 381.5 322. 3 

Total 6,368.7 49.2 6,319.5 567.8 4,735.1 213.8 453.4 349 .4 
Planning 
Subarea 4. 3 

Ohio 2,332.2 23.6 2,308.6 609 .o 741. 3 131. 3 538.8 288.2 
Planning 
Subarea 4.4 

Pa. 524.2 5.1 519.1 49.1 142 .2 41.2 223.7 62.9 
N. y. 2,588.8 38.0 2,550.8 435.9 716.5 211.4 1,140.8 46.1 

Total 3,113.0 43.1 3,069.9 485.0 858.7 252. 6 1,364.5 109 .1 
Planning 
Subarea 5 .1 

N. y • 2,476.8 18.1 2,458.7 271.1 1,055.1 162.9 871. 5 98,1 
Planning 
Subarea 5.2 

N. Y. 5,682.6 255.2 5,427.4 250. 7 1,759.1 443. 7 2,545.7 428.2 
Planning 
Subarea 5.3 

N. y, 3,561.6 176.0 3,385.6 ~ 633.9 254.4 2,215.4 ~ 

TOTALS 86,506,9 2,927.2 83,579.7 6,987.7 28,609.0 3,505.8 39,624.7 4,852.5 

1 Base Year 1966-1967 
Source: References 1, 2, 3. 
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Region, and 5.8 percent is other land (Table 
13-5, Figure 13-6). Michigan, with 36,223,100 
acres, has the largest land area within the 
Region, while Pennsylvania, with 519,100 
acres, has the smallest area (Table 13-6). 

2.2 Land Capability and Land Use 

2.2.1 Land Capability Classification 

CNI has classified the soil resource base ac
cording to eight land capability classes based 
on suitability for agricultural production. 
Land classes I through IV are grouped accord
ing to their potentialities and limitations for 
sustained production of common cultivated 
crops that do not require specialized site con
ditioning or site treatment. Class V soils have 
limitations that restrict the kinds of plants 
that can be grown and prevent normal tillage 
of cultivated crops. Land classes VI through 
VIII are grouped according to their poten
tialities and limitations for the production of 
permanent vegetation and according to their 
risks of soil damage if mismanaged. 

The agricultural land in the Region is well 
adapted to the production of cultivated crops. 
More than 25 million acres, or slightly more 
than· one-third of the area, is in land classes I 
and II (Table 13-7, Figure 13-7). An additional 
32.4 million acres, or 46 percent, is in classes 
III and IV and is suitable for cultivation if 

careful soil management practices are fol
lowed. Nearly 18 percent of the land is in 
classes V, VI, VII, and VIII and is not suitable 
for cultivation. 

Planning Subarea 4.2, with nearly 5.7 mil
lion acres of classes I, II, III, and IV land, has 
the highest proportion of cultivable land 
among the planning subareas (Table 13-8). 
Planning Subarea 2.2 has the highest propor
tion of class I land, while Planning Subarea 1.1 
has no class I land. 

2.2.2 Land Use Related to Land Capability 

Land capability classification describes the 
potentialities of the land for various agricul
tural purposes on the basis of physical soil 
limitations. In practice the use of land often 
varies from the optimum prescribed by the 
land capability classification. We must 
examine how land is used as well as how it is 
classified. 

For the Region as a whole, land use is fairly 
consistent with its capabilities. More than 23 
million acres of cropland are on land in capa
bility classes I through IV (Tables 13-9 to 13-
23). Thus 96 percent of the cropland is on land 
best suited to crop production. Seventy-two 
percent of class I land and 63 percent of class 
II land is cropland. Within class III only 37 
percent is cropland and only 40 percent of class 
IV is cropland. 

The distribution in the planning subareas 

TABLE 13-5 Percentage of Total Land Area by Present Land Use 

Planning Total Land Urban Pasture Forest 
Sub area Area Built-DE Cro:eland Range Land Other 

(Acres x 1,000) (Percentage) 

1.1 9,473.5 3.0 4.5 1.0 88.3 3.2 
1. 2 6,441.8 2.2 4.1 1.0 91.7 1.0 
2.1 10,010.7 4.6 33.1 3.6 51.1 7.6 
2.2 5,212.1 23.3 54.6 4.5 6:5 11.l 
2.3 8,955.4 9.1 60.0 5.1 19.0 6.8 
2.4 8,094.2 5.1 18.3 4.3 67 .2 5.1 
3.1 4,017.8 4.5 13.2 4.3 72.5 5.5 
3.2 4,424.1 8.8 53.6 4.2 27.0 6.4 
4.1 3,980.4 19.1 55. 7 3.0 16.7 5.5 
4.2 6,319.5 9.0 75.0 3.4 7.1 5.5 
4.3 2,308.6 26.4 32.1 5.7 23.3 12.5 
4.4 3,069.9 15.8 28.0 8.2 44.4 3.6 
5.1 2,458.7 11.0 42.9 6.6 35.5 4.0 
5.2 5,427.4 4.6 32.4 8.2 46.9 7.9 
5.3 3,385.6 4.3 18.8 7.6 65.5 3.8 

Totals 83,579.7 8.4 34.3 4.1 47.4 5.8 
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TABLE 13-6 State Summary of Water Area and Present Land Use 
Rivers, 

Planning Lakes Total 
Subarea Total and Land Urban Pasture Forest 
State Area Embayments Area Built-DE CroEland Ran~e Land Other 

(Ac~es X l,QQQ) 
State Summar}:'. 

Illinois 2,401.3 34 .0 2,367.3 678.0 1,249.6 98. 7 93.0 248.0 

Indiana 3,687.0 51.7 3,635.3 381.4 2,392.5 203.1 302.6 355. 7 

Michigan 37,258.1 1,035.0 36,223.1 2,594.8 11,338.2 1,268.4 19,347.7 1,674.0 

Minnesota 7,317.8 737.9 6,579.9 162.5 258.3 62.0 5,981.5 115.6 

New York 14,309.8 487 .3 13,822.5 1,103.6 4,164.6 1,072.4 6,773.4 708.5 

Ohio 7,816.4 68.9 7,747.5 1,074.6 4,837.5 304.5 920.3 610.6 

Pennsylvania 524.2 5.1 519.1 49.1 142 .2 41.2 223.7 62.9 

Wisconsin 13,192.3 507.3 12,685.0 943.7 41226.1 455.5 5,982.5 1!077.2 

Great Lakes 
Total 86,506.9 2,927.2 83,579.7 6,987.7 28,609.0 3,505 .. 8 39,624.7 4,852.5 

varies somewhat, but in general there are no 
major conflicts between land use and capabil
ity classifications. Conditions such as those in 
Planning Subarea 2.4, where 17 percent of the 
cropland is in classes VI and VII, may require 
more detailed study. In Planning Subarea 4.3, 
60 percent of class I is forest land, while 14 
percent of class VI is cropland. This suggests 
that some shifts in land use should be con
sidered. Such relationships will become more 
important in the future as the needs for crop 
production increase, along with those for 
forest-based goods and services including rec
reation. 

2.3 Types of Farming Areas 

Wide variations in climate, soil types, and 
markets are found within the Basin. Farmers 
find it advantageous to follow types of farming 
best adapted to their particular local condi
tions. The resulting pattern determines the 
agricultural industry and land use of the Ba
sin. 

Farming areas are typed according to the 
source of farm income and the prevailing 
kinds of crops and livestock. In order for a 
farm to be designated a certain type, the prod
uct or groups of products have to be 50 percent 
or more of the value of all products sold. 
Within each area most of the larger or com
mercial farms have a high degree of similarity 
with respect to crop and livestock enterprises. 

The Region includes a wide variety of farm 
types, from forestry, dairying, and potatoes, to 
truck and fruit crops (Figure 13-8). The divi
sions between the areas are not so definite as 
the boundary lines would indicate. The transi
tion from one area to the next is usually 
gradual. In addition, there are some varia
tions in types of farms within each area. For 
example, in Type-of-Farming Area 3, ''fruit, 
dairy, and truck," there are many dairy farms 
and also some general farms without any 
fruit. 

2.4 Forest Regions and Types 

Forest land, which covers nearly one-half of 
the Region, is concentrated in the northwest
ern portion (Figure 13-9c). 

From the standpoint of water and land re
sources management, the forest areas of the 
Region can be divided in terms of whether 
conifers (softwoods) or hardwoods predomi
nate. Conifers have needle-like leaves and, 
with few exceptions, are in leaf all year long. 
Hardwoods have broad leaves and retain their 
leaves only during the growing season. These 
two kinds of forests differ structurally, in the 
climatic regions they occupy, in applicable 
management methods, and in soils on which 
they occur. These differen'ces have certain 
hydrologic implications that should be recog
nized. 
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CLASS VI 
3,888,808 

• % 

CLASS V 
734,208 ACRES --

1 % 

11d 

ACRES PERCENT 

LANO SUITABLE FOR. CULTIVATION= 46,966,968 66 

LANO SUITABLE FOR OCCASIONAL CULTIVATION: 11,130,844 16 

LAND NOT SUITED FOR CULTIVATION= 12,653,621 18 

EXCLUDES FEDERAL ANO URBAN BU~LT-UP LANO 

FIGURE 13-7 Land Area by Land Capability Class 
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TABLE 13-7 Land Capability Classes 

Class Description 

I Soils that have few or no conditions that limit 
their use. They are nearly level, generally well 
drained, and suited for intensive cultivation with 
ordinary management. 

II Soils that have sonre natural condition that limits 
the kinds of plants they can produce or that calls 
for some easily applied conservation practice when 
they are cultivated. 

III Soils that have more serious or more numerous limi
tations than those in Class II and are more re
stricted in the crops they can produce or, when cul
tivated, call for conservation practices more diffi-

Acres 
(x 1000) Percent 

1,135 2 

24,559 35 

cult to install or to keep working efficiently. 21,273 30 

IV 

V 

VI 

VII 

VIII 

Soils that have a very severe hazard that limits 
their use for cultivated crops. They require 
very careful management, including special conser-
vation practices when cultivated. 11,131 

Soils that have little or no erosion hazards but 
h£ve ~ther problems such as frequent overflow, 
ponding, or rockiness, which make them impractical 
for cultivation. 734 

Soils that have severe hazards that make them gen
erally unsuited for cultivation. It is practical to 
apply pasture improvement. Some soils in this class 
can be safely used for cultivated crops but will re
quire unusually intensive management, including 
special conservation practices. 3,889 

' 
Soils that have very severe limitations that make 
them unsuitable for cultivation. It is usually 
impractical to apply pasture improvement practices. 
Their use is restricted l~rgely to woodland and 
wildlife, or in some cases, limited grazing. 

Soils and landforms that have limitations that pre
vent their use for commercial-plan production and 
that restrict their use to recreation, water supply 
or wildlife food and cover with careful protections. 

; 

TOTAL 

6,945 

1,087 

70,751 

Source: Reference 2 

16 

1 

5 

10 

1 

100 



18 App~ndix 13 

TABLE 13--,8 Land Capability Classes by Planning Subarea 

Land Capability ·Classes 
Planning 
Subarea I II III IV V VI VII VIII 

(Thousand Acres) 

1.1 1,077.9 1,678.2 1,955.9 403,6 353,8 1,222.6 124.2 
1.2 9.5 1,067.5 1, 779,6 979.l 372.5 803.6 201.8 
2,1 49.7 3,809.9 2,349.8 1,503.7 73.0 407.7 487 .5 128.5 
2,2 373.1 2,268.6 720.6 293.9 67.2 136.0 54.2 48.0 
2.3 ,96,1 3,-682. 7 2,865.4 870,3 275.8 300.5 36.9 
2.4 48.3 655.6 1,996.7 1,665.4 515.4 1,711.2 l.22 .1 
3.1 9,3 583.8 972.5 651.1 2,7 171.6 991.9 54,4 
3.2 16. 7 1,997.1 1,294.5 405.5 0.2 61.0 240.6 9.8 
4.1 84,2 1,805.7 949.5 251.0 82.5 61.4 0.4 
4.2 108.5 4,006.4 1,474.3 97,4 30.5 18.4 
4.3 21.l 400.1 976.6 169. 7 4,8 80.5 28.1 
4.4 93.1 578.1 1,110.5 407.5 22.8 221.2 102.s 0. 7 
5.1 107.8 642.2 825.7 361.2 28.1 106.2 85.0 17.7 
5.2 113.0 1,568.0 1,498.0 1,019.5 61.6 445.5 419.9 32.2 
5.3 _____il 415. 7 780.9 499.7 70.3 629.6 416.2 310.0 

.,,REGION 
TOTAL 1,134.7 24,559.2 21,273.1 11,130.8 734.2 3,888.8 6,943.9 1,086.7 

1 Excludes Federal land and urban built-up areas; total may not add due to rounding. 

Source: Reference 2 

TABLE 13--,9 Present Land Use and Land Use Distribution-Planning Subarea 1.1 

Land Capability Class 
Land 
Use I II III lV V VI , 

1000 Acres 1 

Cropland 118.6 216.7 86.4 2.8 5.1 
Pasture 21.5 52.4 18.6 0.1 3.4 
Forest 917.6 1,347.4 1,805.1 368.8 335.5 
Other 20.3 61.7 45.7 32.0 9.9 
Total 1,077.9 1,678.2 1,955.9 403.6 353.8 

Percent Distributioq Within Land Capability Class 
I I 

Cropland 11 13 4 b2 l 
Pasture 2 3 1 b b 
Forest 85 80 92 -91 95 
Other 2 4 2 8 3 
Total 10.0 100 100 100 100 

Percent Distribution by Land Capability Class 
I I III V V 

Cropland 28 50 20 b b 
Pasture 22 53 19 b 3 
Forest 15 22 30 6 6 
Other 8 24 18 12 4 
Total 16 25 28 6 5 

1 
to rounding 

2i:
Total may not add due 
ess than 1 percent 

VII 

.5 
3.6 

1,205.1 
13.4 

1,222.6 

b 
b 

98 
1 

100 

I 

b 
3 

20 
5 

18 

VIII 

48.0 
76.2 

124.2 

39 
61 

100 

VIII 

b 
29 

2 

Total1 

6,816.3, 
5,213.5 
8,808~'8 
3,961:J 
8,127.8_ 
6,714.6 
3,437.4 
4,025.5 
3,234.7 
5,735.5 
1,680.8 
2,536.4 
2,174.2 
5,157.8 
3,126.7 

70,751.4 

Total 

430.1 
99.5 

6,027.5 
259.1 

6,816.3 

6 
2 

88 
4 

100 

100 
100 
100 
100 
100 
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TABLE 13-10 Present Land Use and Land Use Distribution-Planning Subarea 1.2 

Land Ca abilit Class 
Land 
Use I 11 III IV V VI VH VIII 

1000 Acres 
1 

Gropland 4.5 59.0 156.0 24.2 5.9 11.5 1.4 
~asture .3 15.1 36.4 4.4 4.1 5.5 
Forest 3.6 978.8 1,543.9 938. 7 351.1 759. 7 186.5 
(}ther .6 14.6 43.3 11.8 11.4 27 .0 13.9 
l'otal 9.5 1,067.5 1,779.6 979.1 372.5 803.6 201.8 

Percent Distribution Within Land Capability Class 

I II III IV V VI VII VIII-

Cropland 52 6 9 22 2 1 b 
Pasture 3 1 2 b 1 b 
Forest 38 92 87 96 94 96 92 
Other 7 1 2 1 3 3 7 
Total 100 100 100 100 109 100 100 

Percent Distribution by Land Capability Class 

I II Ill IV V VI VII VIII 

Cropland 2 22 59 9 2 4 b 
Pasture b 23 55 7 6 8 
Forest b 20 32 20 7 16 4 
Other b 12 35 10 9 22 11 
Total b 20 34 19 7 15 4 

1 
2Total may not add due to rounding 

Less than 1 percent 

TABLE 13-11 Present Land Use and Land Use Distribution~Planning Subarea 2.1 

Land Ca abili t Class 
1ana 
Use· I II III IV V VI VII VIII 

1000 Acres 1 

Cropland 41.S 2,179.8 628.1 358.8 2.7 68.2 44 .-1 1.2 
Pasture .8 , 164. 7 83.4 57 .8 5.0 23.0 20.1 1.7 
Forest 6.0 1,267.8 1,448.'"3 986. 7 54 .8 302.9 398. 5 84.8 
Other 1.4 197. 7 190.0 100.4 10.6 12.5 24.2 40.8 
Total 49. 7 - 3,809.9 2,349.8 1,503.7 73.0 406.7 487 .5 128.5 

Percent Distribution Within Land Capability Class 
I II III IV V VI VII VIII 

Cropland 83 57 27 24 4 17 9 b2 
Pasture 2 4 3 4 6 4 1 
Forest 12 33 62 66 75 74 82 66 
Other 3 5 8 6 14 3 5 32 
Total 100 100 100 100 JOO JOO 100 100 

Percent Distribution by Land Cap<ibili ty Class 
I II III IV V VI VII VIII 

Cropland 1 65 19 11 b 2 1 b 
Pasture b 46 23 16 I 6 6 b 
Forest b 28 32 22 1 6 9 2 
Other b 34 33 17 2 2 4 7 
Total b 43 27 17 1 5 5 I 

1 
2Total may not add due tu rounding 
Less than 1 percent 

Total 

262.8 
65.8 

4,762.3 
122.6 

5,213.5 

5 
1 

91 
2 

100 

100 
100 
100 
100 
100 

Total 

3,324.9 
356.6 

4,549.7 
577. 7 

8,808.8 

38 
4 

52 
6 

100 

100 
100 
JOO 
100 
100 
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TABLE 13-12 Present Land Use and Land Use Distribution-Planning Subarea 2.2 

Land Ca abilit Class 
Land 
Use I II III IV V VI VII VIII 

1000 Acres 
1 

Cropland 324.9 1,788.5 485.2 177 .5 17.5 39.3 10.2 
Pasture 9.3 111.4 50.4 19.8 11.9 27.3 6.4 1.3 
Forest 16.8 116.0 63.1 53. 3 6.2 44.0 23.9 1.5 
Other 22.1 252. 7 121.9 43.3 31.5 • 25.3 13. 7 45.2 
Total 373.l 2,268.6 720.6 293.9 6 7. 2 136.0 54.2 48.0 

Percent Distribution Within Land Capability Class 
I II III IV V VI VII VIII 

Cropland 87 79 67 60 26 29 19 
Pasture 2 5 7 7 18 20 12 3 
Forest 5 ,~ 5 9 18 9 32 44 3 
Other 6 11 17 15 47 19 25 94 
Total 100 100 100 100 100 100 100 100 

Percent Distribution by Land Capability Class 
I II III IV V VI VII VIII 

Cropland 11 63 17 6 b2 1 b 
Pasture 4 47 21 8 5 11 3 b 
Forest 5 36 19 16 2 14 7 b 
Other 4 45 22 8 6 5 2 8 
Total 9 57 18 7 2 4 2 1 

1 
2Total may not add due to rounding 
Less than !-percent 

TABLE 13-13 Present Land Use and Land Use Distribution-Planning Subarea 2.3 

Land Ca abilit C18ss 
Land 
Use I II III IV V VI VII VIII 

1000 Acres 1 

, Cropland 64.8 2,840.3 1,759.5 506.4 123.9 74.2 1.2 
Pasture 6.1 164. 3 180.8 51.1 38.7 23,1 2.5 
Forest 17.4 455.2 678 .. 9 235.1 82.1 173.0 16.2 
Other 7 .8 222.9 246.2 77.7 31.1 ' 30.2 17.0 
Total 96.1 3,682.7 2,865.4 870.3 275.8 300.5 36.9 

Percent Distribution Within Land Capability Class 
I II III IV V I VII VII 

Cropland 68 77 61 58 45 25 3 
Pasture 6 5 6 6 14 8 6 
Forest 18 12 24 27 30 57 45 
Other 8 6 9 9 11 10 46 
Total 100 100 100 100 100 100 100 

Percent Distribution by Land Capability Class 
I II III IV V VI VII VIII 

Cropland 1 53 33 9 2 1 b2 
Pasture 1 35 39 11 8 5 b 
Forest 1 28 41 14 5 10 1 
Other 1 35 39 12 5 5 3 
Total 1 45 35 11 3 4 1 

1 
rounding 

,;:
Total may not add due to 
ess than 1 percent 

' Total 

2,843.2, 
237.7; 
324:§ 
555 .. 7, 

3,9?1.4 

72 
6 
8 

14 
100 

100 
100 
100 
100 
100 

Total 

5,370.4 
466.6 

1,657.8 
632.9 

8,127.8 

66 
6 

20 
8 

100 

100 
100 
100 
100 
100 
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TABLE 13-14 Present Land Use and Land Use Distribution-Planning Subarea 2.4 

Land 
Use 

Cropland 
Pasture 
Forest 
Other 
Total 

Cropland 
Pasture 

•Forest 
Other 
Total 

Cropland 
Pasture 
Forest 
Other 
Total 

I 

12.3 
1.6 

32.3 
2.2 

48.3 

I 

25 
3 

67 
5 

100 

II 

286.3 
53.0 

295.4 
20.8 

655.6 

Land Capability Class 

III 

601.9 
122.8 

1,153.4 
118.6 

1,996.7 

IV 

1000 Acres 1 

327 .4 
72.8 

1,154.3 
111.0 

1,665.4 

V VI 

95.4 
40.2 

349.5 
30.2 

515.4 

Percent Distribution Within Land Capability Class 
II III IV V VI 

44 
8 

45 
3 

100 

30 
6 

58 
6 

100 

20 
4 

69 
7 

100 

18 
8 

68 
6 

100 

~~----~~Percent Distribution by Land Capability Class 
I II III IV I 

b 
b 
b 
b 
b 

19 
15 

7 
6 

10 

41 
35 
25 
32 
30 

22 
21 
25 
30 
25 

6 
11 

8 
8 
8 

1 
2 

Total may not add due to rounding 
Less than 1 percent 

VII 

157.3 
58.8 

1,427.0 
68.1 

1,711.2 

VII 

9 
3 

84 
4 

100 

II 

11 
17 
31 
18 
25 

VIII 

.6 
2.8 

100.9 
17.7 

122 .1 

VIII 

b2 

2 
83 
14 

100 

VIII 

b 
1 
2 
5 
2 

TABLE 13-15 Present Land Use and Land Use Distribution-Planning Subarea 3.1 

Land 
Use 

Cropland 
Pasture 
Forest 
Other 
Total 

I 

4.6 
2.3 
2.4 

9.3 

I 

Cropland 49 
Pasture 25 
Forest 26 
Other 
Total 100 

Cropland 
Pasture 
Forest 
Other 
Total 

b 
b 
b 

b 

I 

II 

219.8 
53.2 

278.1 
32.7 

583.8 

III 

205.6 
60. 7 

667. 3 
39.0 

972.5 

Land Ca abilit Class 

IV V 

1000 Acres 1 

70.S 
30.1 

507.3 2.7 
43.2 

651.l 2.7 

VI 

14.6 
6.4 

143.1 
7.5 

171.6 

Percent Distribution Within Land Capability Class 
II III IV V VI 

38 
9 

48 
5 

100 

II 

41 
31 
11 
19 
17 

21 
6 

69 
4 

100 

11 
5 

78 
6 

100 

100 

100 

9 
4 

83 
4 

100 

Percent Distribution by Land Capability Class 
III 'IV V VI 

39 
35 
26 
22 
28 

13 
17 
20 
25 
19 

b 

3 
4 
5 
4 
5 

1 
2
rotal may not add due to rounding 
Less than 1 percent 

VII 

15.5 
20.2 

922.3 
33.9 

991.9 

VII 

2 
2 

93 
3 

100 

VII 

4 
11 
36 
20 
29 

VIII 

. 2 
1.5 

35.2 
17.6 
54.4 

VIII 

b2 

3 
65 
32 

100 

VIII 

b 
b 
1 

10 
2 

Total 

1,481.3 
352.6 

4,512.8 
368.5 

6,714.6 

22 
5 

67 
6 

100 

100 
100 
100 
100 
100 

Total 

530.8 
174.4 

2~558.2 
173.9 

3,437.4 

15 
74 
6 
5 

100 

100 
100 
100 
100 
100 
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TABLE 13-16 Present Land Use and Land Use Distribution-Planning Subarea 3.2 

Land Ca abilit Class 
Land 
Use I II III IV V VI VII VIII Total.-

1000 Acres 1 
Cropland 12.3 1,592.3 593.3 119.1 26.4 24.9 1. 7 2,370.0 
Pasture .2 57.9 87.8 37.1 5.4 10.2 198.6 
Forest 2.3 210.8 526.5 221. 7 .2 23.4 182.1 5.3 1,172.3 
Other 1.9 136.1 87.0 27.7 5.9 23.4 2.7 248.6 
Total 16. 7 1,997.1 1,294.5 405.5 .2 61.0 240.6 9.8 4,025.5 

Percent Distribution Within Land Cafability Class 
I II III IV V VI VII VIII 

Cropland 74 80 46 29 43 10 59 
Pasture 1 3 7 9 9 4 5 
Forest 14 10 41 55 100 38 76 29 
Other 11 7 6 7 10 10 7 
Total 100 100 100 100 100 100 100 100 

Percent Distribution bz Land Caeabiliti Class 
I II III IV V VI VII VIII 

Cropland b2 67 25 5 1 1 100 
Pasture b 29 44 19 3 5 100 
Forest b 18 45 19 b 2 16 100 
Other b 58 31 10 '22 8 100 
Total b 50 32 10 b l 6 100 

1 
not add due 2Total may to rounding 

Less than l percent 

TABLE 13-17 Present Land Use and Land Use Distribution-Planning Subarea 4.1 

Land Ca abilit Class 
Land 
Use I II III IV V VI VII VIII Total 

1000 Acres 1 

Cropland 62.3 1,425.6 543.9 125.4 40.2 18.8 .4 2,215.6 
Pasture 2.9 46.1 45.9 9.5 5.6 7 .6 117. 7 
Forest 13.9 212. 9 269.0 92. 7 29.3 25.9 643.7 
Other 6.1 121.1 90.7 23.4 7. 3 9.1 257.8 
Total 84.2 1,805.7 949.5 251.0 82.S 61.4 . 4 3,234.7 

Percent Distribution Within Land Ca2abiliti Class 
I 11 III IV V VI VII VIII 

Cropland 73 79 57 50 49 31 100 68 
Pasture 3 2 5 4 7 12 4 
Forest 17 12 28 37 35 42 20 
Other 7 7 10 9 9 15 8 
Total 100 100 100 100 100 100 100 100 

Percent Distribution by Land Ca:eability Class 
I II III IV V VI VII VIII 

Cropland 3 64 24 5 2 b2 b 100 
Pasture 3 39 37 8 5 6 100 
Forest 2 33 42 14 5 4 100 
Other 2 47 35 9 3 4 100 
Total 3 56 29 8 2 2 b 100 

1 
not add due 2Total may to rounding 

Less than 1 percent 
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TABLE 13-18 Present Land Use and Land Use Distribution-Planning Subarea 4.2 

Land Ca abilit Class 
Land 
Use I II III IV V VI VII VIII Total 

1000 Acres 1 

Cropland 68.5 3,431.1 1,157;6 66.8 7.2 3.9 4,735.1 
Pasture 9.4 118.4 65.3 7.3 9.7 3.8 213.8 
Forest 23.2 295 .9 162. 9 15.8 8.8 8.7 515.3 
Other 7.3 161.0 88.6 7.5 4.8 2.0 271.2 

Total 108.5 4,006.4 1,474.3 97 .4 30.6 18.4 5,735.5 

Percent Distribution Within Land Capability Class 
I II III IV V VI VII VIII 

Cropland 63. 86 79 69 24 21 83 
Pasture 9 3 4 7 32 21 4 
Forest 21 7 11 16 29 47 9 
Other 7 4 6 8 15 11 4 
Total 100 100 100 100 100 100 100 

Percent Distribution by Land Caeabilit;i: Class 
I II II! I!J V VI VII VIII 

Cropland 1 72 24 1 b2 b 100 
Pasture 5 55 31 3 4 2 100 
Forest 4 57 32 3 2 2 100 
Other 3 59 33 3 2 b 100 
Total 2 70 26 17 b b 100 

~2i,otal may not add due .to rounding 
ess than 1 percent 

TABLE 13-19 Present Land Use and Land Use Distribution-Planning Subarea 4.3 

Land Ca abilit Class 
Land 
Use I II III IV V VI VII VIII Total 

1000 Acres 1 

Cropland 4.3 182.6 478.8 62.5 11.2 1.8 741.3 
Pasture 2.2 32.4 73.2 11.9 . 9 9.5 1.2 131. 3 
Forest 12-.8 112.2 273. 5 66.1 3.4 43.1 23.6 534.6 
Other 1.8 72.8 151.2 29.2 .4 16.7 1.5 273.7 
Total 21.1 400.1 976.6 169. 7 4.8 80.5 28.1 1,680.8 

Percent Distribution Within Land CaEability Class 
I II III IV V VI VII VIII 

Cropland 21 46 49 37 14 6 44 
Pasture 10 8 7 7 20 12 4 8 
Forest 60 28 28 39 71 53 84 32 
Other 9 18 16 17 9 21 6 16 
Total 100 100 100 100 100 100 100 100 

Percent Distribution Bv Land CaEabilitl Class 

I II III IV V VI VII VIII 

Cropland b2 25 64 8 2 b 100 
Pasture 2 25 56 9 b 7 b 100 
Forest 2 21 51 12 b 8 4 100 
Other 1 26 55 11 b 6 b 100 
Total 1 24 58 10 b 5 1 100 

~otal may not add due to rounding 
Less than 1 percent 
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TABLE 13-20 Present Land Use and Land Use Distribution-Planning Subarea 4.4 

Land Ca abilit Class 
Land 
Use I II III IV V VI VII VIII Total 

1000 Acres 1 

Cropland 65.6 229.4 420.3 92,6 3.0 5.4 1.9 .5 818.7 
Pasture 6.0 54.7 121.8 40.5 5.3 16.8 3.1 248.2 
Forest 15.7 227. 9 491.1 250.8 12 .8 197.4 92.2 1,287.9 
Other 93.l 578.l 1,110.5 407 .5 22.8 221.2 102.5 .2 2,535.9 
Total 180.4 1,090.1 2,143.7 791.4 43.9 440.8 199. 7 . 7 4,890.7 

l!!i:.Ji:!;;Bllt Uii:iJ.!:ibJ!;tjQn Within Lani;! CaEahilitl Class 
I II III IV V VI VII VIII 

Cropland 70 40 38 23 13 2 2 71 32 
Pasture 7 10 11 10 23 8 3 10 
Forest 17 39 44 62 56 89 90 51 
Other 6 11 7 5 8 b 5 29 7 
Total 100 100 100 100 100 100 100 100 100 

Percent Distribution bz Land CaEabilitz Class 
I II III IV V VI VII VIII 

Cropland 8 28 51 11 b2 b b b 100 
Pasture 3 22 49 16 2 7 l 100 
Forest l 18 38 20 l 15 7 100 
Other 3 36 43 13 b b 3 b 100 
Total 3 23 44 16 b 9 4 b 100 

~otal may not add due to rounding 
Less than 1 percent 

TABLE 13-21 Present Land Use and Land Use Distribution'-Planning Subarea 5.1 

Land Ca abilit Class 
Land 
Use I II III IV V VI VII VIII Total 

1000 Acres 
l 

Cropland 76.2 439 .4 375.0 130.3 4.0 12.4 3.6 3.1 1,044.1 
Pasture 7.5 33.2 69 .9 26.7 5.1 13.9 5.9 . 8 162.9 
Forest 11.9 136.8 339. 3 188.2 15.1 76.2 69.8 12 .s 849.8 
Other 12.2 32. 7 41.6 16.1 3.9 3.6 6.1 1. 3 117 .s 
Total 107.8 642.2 825.8 361.2 28.1 106.2 85.3 17.7 2, 174-. 2 

Percent Distribution Within Land Ca12ability Class 
I II III IV V VI VII VIII 

Cropland 71 69 45 36 14 12 4 17 48 
Pasture 7 5 9 7 18 13 7 5 8 
Forest 11 21 41 52 54 72 82 71 39 
Other 11 5 5 5 14 3 7 7 5 
Total 100 100 100 100 100 100 100 100 100 

l!!iatl:!i.Dt Qj 11: ti;:i!rnt j QD by Ii1rnd ~ai2abi!itY Class 
I II Ill IV V VI VII VIII 

Cropland 7 42 36 12 b2 l b b 100 
Pasture 5 20 43 16 3 9 4 b 100 
Forest 1 16 40 22 2 9 8 2 100 
Other 10 28 36 14 3 3 5 l 100 
Total 5 30 38 17 1 5 4 b 100 

l 
2
rotal may not add due to rounding 
Less than 1 percent 
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TABLE 13-22 ·Present Land Use and Land Use Distribution-Planning Subarea 5,2 

Land Ca abili t Class 
Lfilld 
U_s_e I H III IV V VI VII VIII Total 

1000 Acres 1 

Cropland 66.7 851.4 538.4 230.2 3.3 45.9 23.0 .1 1,759.1 
Pasture 11.0 116.1 140.9 87.0 10.9 53.7 23 .2 .9 443.7 
Forest 14. 8 429.2 681.8 640.1 42.9 338.9 356.8 24.9 2,529.4 
Othe·r 20.5 171.3 136. 9 62.2 4.6 6.9 16'. 9 6.3 425.6 
Tbtal 113.0 1,568.0 1,498.0 1,019.5 61.6 445.5 419.9 32. 2 5,157.S-

Percent Distribution Within Lalld CaQability Class 
I II III IV V VI VII VIII 

Cropland 59 54 36 23 5 10 5 b2 34 
Pasture 10 7 9 8 18 12 6 3 9 
Forest 13 28 46 63 70 76 . 85 77 49 
Other 18 11 9 6 7 2 4 20 8 
Total 100 100 100 100 100 100 100 100 100 

Percent Distribution by Land CaQabilit::£ Class 
I II III IV V VI -VII VIII 

Cropland 4 48 31 13 b 3 1 b 100 
Pasture 2 26 32 20 2 12 5 b 100 
Forest b 17 27 25 2 13 14 1 100 
Other 5 40 32 15 l 2 4 1 100 
Total 2 30 29 20 1 9 8 1 100 

1 
2ratal may not add due to rounding 
Less than 1 percent 

TABLE 13-23 Present Land Use and Land Use Distribution-Planning Subarea 5.3 

Land Ca abilit Class 
Land 
Use I II III IV V VI VII VIII Total 

1000 Acres 1 

Cropland 2.2 191. 7 285.0 90.3 3.0 25.0 16. 3 21.4 634.9 
Pasture .4 39 .2 66.3 39. 7 2.2 37.2 24.1 43. l 252.2 
Forest 1.3 155.9 388.4 353.1 62.2 564.3 361.0 240.6 2,126.9 
Other . 3 28.9 41.2 16.6 3.0 3.1 14.8 4.9 112. 7 

Total 4.2 415. 7 780. 9 500.0 70. 3 629 .6 416.2 310.0 3,126.7 

Percent Distribution Within Land CaEabilitr Class 
1 II III IV V VI VII VIII 

Cropland 51 46 37 18 4 4 4 7 20 
Pasture 9 9 8 8 3 6 6 14 8 
Forest 32 38 50 71 89 90 87 78 68 
Other 8 7 5 3 4 b 3 1 4 
Total 100 100,, 100 100 100 ·100 100 100 100 

Percent Distribution by Land Ca12abilit~ Class 
I II III. IV V VI VII VIII 

Cropland b2 30 45 14 b 4 3 3 100 
Pasture b 16 26 16 b 15 9 17 100 
Forest b 7 18 17 3 26 17 11 100 
Other b 26 36 15 3 3_ __ 13 4 100 
Total 1 13 25 16 3 20 13 10 100 

;rotal may not add due to rounding 
Less than 1 percent 
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TABLE 13-24 Present Land Use and Land Use Distribution-Region Total 

Land Ca abilit Class 
Land 
Use I II III IV V VI VII VIII Total 

1000 Acres 1 

Cropland 810.0 15,835.8 8,445.2 2,468.5 36.2 526.4 408. 3 31.9 28,562.3 
Pasture 60.1 1,081.2 1,258.0 514.2 41.3 294.9 216.7 54.7 3,521.1 
Forest 174.4 6,09,0.5 10,034.7 7,508.7 569 .0 2,889.6 6,029.5 756.4 34,052.8 
Other 90.3 1,551.7 1,535.1 639.3 87.7 177 .9 289 .4 243.8 4,615.2 
Total 1,134.7 24,559.2 21,273.1 11,130.8 734 .2 3,888.8 6,943.9 1,086.7 70,751.4 

Percent Distribution Within Land CaEabiliti ·class 
I II III IV V VI VII VIII 

Cropland 72 64 40 22 5 14 6 3 40 
Pasture 5 5 6 5 6 8 3 5 5 
Forest 15 25 47 67 77 74 87 70 48 
Other 8 6 7 6 12 4 4 22 7 
Total 100 100 100 100 100 100 100 100 100 

Percent Distribution br Land CaEability Class 
I II III IV V VI VII VIII 

Cropland 3 55 29 9 b 2 1 b 100 
Pasture 2 31 36 15 1 8 6 1 100 
Forest b2 18 29 22 2 8 18 2 100 
Other 2 34 33 14 2 4 6 5 100 
Total 2 35 30 16 1 5 10 1 100 

1 
zTotal may not aad due to rounding 
Less than 1 percent 
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2.4.1 Hardwood Forests 

Two hardwood forests encompass the major 
component (76 percent) of the Region's forest 
land (Table 13-25). They are designated as 
northern hardwood and eastern hardwood 
and differ in species, in growing conditions, 
and hydrologic characteristics. 

The northern hardwood region occupies the 
most northern and elevated portions of the 
Basin and makes up 70 percent of the 
hardwood forest. It merges imperceptibly into 
the conifer forest as the growing season be
comes shorter and plant growth is limited by 
temperature rather than moisture avail
ability. It also merges into the eastern 
hardwood region as the growing season be
comes longer and a variable supply of soil 
moisture is available during the growing sea
son. The major forest types are the maple
beech-birch type and the aspen-birch type 
(Figure 13-l0c). • 

The eastern hardwood region makes up 30 
percent of the hardwood forests and covers a 
great range in growing conditions. In the 
north and at higher elevations in the east its 
range is limited by low temperatures. There is 
a great variety in the natural vegetation, and 
the growing season is long with abundant 
rainfall. A great number of tree species can be 
found in this region. In the high land of the 
region the oak-hickory type is present. The 
elm-ash-cottonwood forest type is dominant in 
the low land. 

2.4.2 Confier Forests 

The conifers or softwoods represent only 24 
percent of the forest land in the Basin. There 

· are two distinct softwood forest types: 
spruce-fir and pine. Their distinction has 
hydrologic significance. 

The spruce-fir type, which makes up 64 per
cent of the conifer forests, is variable in com
position, depending primarily upon soil drain
age conditions. This type domiµates the poorly 
drained soils, but on well-drained areas it can 
be found mixed with northern hardwoods. The 
spruce-fir produces a dense growth, with open
ings present where swamp waters are deep or 
where large areas of bare rock are exposed. 
The climate in which it is found is humid, and 
temperature, rather than moisture avail
ability, limits plant growth. 

The pine type, including white, red, and jack 
pine, is scattered throughout the northern 
portions of the Basin. The climate over their 

range is cool and humid. This type is ,,usually 
most closely associated with well-drained, 
sandy soils and usually possesses a single
storied crown and open spaces beneath. 

2.5 Land Ownership Pattern 

2.5.l Private Land 

The present land area of the Region is ap
proximately 83,600,000 acres. Private owner
ship comprises 80.4 percent of the land area, or 
67,200,000 acres (Figure 13-11). Large owner
ships of more than 5,000 acres in size are prev
alent in the Upper Peninsula of Michigan, and · 
in Wisconsin and Minnesota. Privately-owned 
agricultural land is primarily located in east
ern Wisconsin, northern Indiana, northern 
Ohio, and southern Michigan. The forest land 
is mainly concentrated in northern Minneso
ta, Michigan, Wisconsin, and New York. The 
private commercial forest land is divided be
tween forest industrial .ownership (3.1 million 
acres) and farmer-owned and miscellaneous 
private ownerships (21. 7 million acres) (Table 
13-26). 

2.5.2 Public Land 

The Federal government owns approxi
mately 6,200,000 acres, or 7s4 percent of the 
Region's land area. Federal ownership con
sists principally of 5,114,700 acres of forest 
lands, most of which are national forests (Fig' 
ure 13-12c, Tables 13-26, 13-27). 
• State and local governments own 10,200,000 
acres, or 12.2 percent of the land area, consist
ing primarily of forests, parks, and rec
reational land. The public -commercial forests 
(12.9 million acres) include 5.2 million acres of 
State lands, most of which is State forest, 4. 7 
million acres of national forests, 2.6 million 
acres of other public lands, most of which is 
county forest, and 0.4 million acres of Indian 
and other Federal lands. Management and 
sale of timber products on public lands make 
this resource readily available for purchase 
and use on a continuing basis. Public lands 
also provide most of the outdoor recreation 
opportunities, particularly in the northern 
portion of the Region. They also provide land 
and water resources that are significant to 
private and commercial recreation enter
prises. 
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TABLE 13-25 Area of Commercial Forest Land by Forest Type, 1967 
Plan Area Softwood Hardwood 
and Planning All Spruce- Oak- Elm-Ash Maple-Beech Aspen-
Sub area State :r,i11es Total Pine Fir Total Hickori Cottonwood w. Birch Birch 

Lake Supel'ior (Thousand Acres) 

1.1 Minn, 534 7. 6 2347.5 672.3 1675.2 300 .1 12.9 299. 9 280.0 2407.3 
Wis, 2355.6 482.5 224 .8· ....lli..:.l. 1873.1 137 .0 134.2 501.8 1100 .1 

Total 7703.2 2830.0 897 .1 1932.9 4873.2 149.9 • 434, l 781.8 3507.4 

1.2 Mich-. 5605. 7 16 74. 6 440.2 1234.4 3931.l 66.8 335.7 2430.6 1098:0 

TOTAL 13308.9 4504, 6 1337. 3 3167.3 8804.3 216.7 769. 8 3212 .4 4605.4 

Lake Michigan 

2 .1 Mich. 1657.1 557 .0 78.3 478.7 1100 .1 17.4 98.0 524.5 460 .2 
Wis, 3420.0 74 7. 0 255.7 491.3 2673.0 352 .4 351.1 899.4 1070.1 

Total 5077.1 1304.0 334.0 970.0 3773.1 369. 3 449.1 1423.9 1530.3 

2. 2 Ill. 64 .1 64.1 37. 5 25.8 .4 .4 
Ind, 87.5 .5 .5 87 .o 45.9 20.1 19.8 1.2 
Wis. 157. l ~ ~ 13.5 137 .8 ~ 33.0 41.3 .!1.:.1 

Total 308. 7 19.8 6.3 13.5 288.9 131.4 78.9 61. 5 17,l 

2.3 Ind, 136,9 .5 .5 136.4 61.7 33.8 40.2 . 7 
Mich. 1554.7 ~ 65.0 25.6 1464. l 5 70. 7 392.0 295.9 205.5 

Total 1691.6 91.1 65.5 25.6 1600.5 632. 4 425. 8 336.1 206. 2 

2,4 Mich. 5369.8 1394. 3 651. 5 742.8 3975.5 829. 0 442.0 1262.8 1441. 7 

TOTAL 12447.2 2809.2 105 7. 3 1751.9 9638.0 1962.6 1395. 8 3084. 3 3195·. 3 

Lake Huron 

3,1 Mich. 2889.6 793. 8 470.8 323. 0 2095.8 485. 3 263. 2 426.0 921.3 

3. 2 Mich. 1182.0 97. 3 41.1 56.2 1084.7 190.1 241.1 199.8 453, 7 

TOTAL 4071.6 891.1 511.9 379, 2 3180.5 675.4 504.3 625.8 1375.0 

Lake Erie 

4,1 Mich. 641. 3 31.6 18.8 12. 8 609. 7 245.7 164.0 104.9 95 .1 

4, 2 Ind. 71.0 0.2 0, 2 70.8 27.8 25.3 17, 4 0. 3 
Ohio 379.9 ~ ~ 371.5 182, 7 109,8 ---12.:.Q. 

Total 450, 9 8. 6 ,. 6 442, 3 210. 5 135.1 96.4 0,3 

4.3 Ohio 520,8 16. 6 10.9 5. 7 504.2 201.5 155.2 141.8 5. 7 

4,4 N.Y, 1075 .1 107 .0 41.6 65.4 968.1 82. 3 240.2 568.2 77".4 

Pa. .E.U __lhZ_ 11.7 211.4 ~ ~ ~ ~ 

Total 1298.2 118. 7 53.3 65.4 1179. 5 147 .9 290.7 610. 7 130.2 

TOTAL 2911.2 175 .5 91.6 83.9 2735.7 805.6 745. 0 953.8 2 31. 3 

Lake Ontario 

5 .1 N.Y, 8:35.9 72.8 25.4 4 7 .4 763 .1 5s.t 242 .6 409.9 52.5 

5.2 N.Y. 2206. 9 249.3 101.7 14 7 .6 1957.6 98. 9 648.2 1042, 8 167. 7 

5.3 N.Y. 1961. 3 404.7 129.0 275.7 1556.6 28.4 421. 7 826 .2 280;-3 

TOTAL 5004 .1 726.8 256 .1 4 70. 7 4277. 3 185 .4 1312.5 2278.9 500.5 

GLB TOTAL 37743.0 9107 .2 3254 ,2 5853,0 28635.8 3845. 7 4727.4 10155.2 9907,5 

Source: Adjusted to the updated January 1, 1968, State Forest Survey figures, North Central Forest 
Eicperiment·Station and NortheaStem Forest Experiment Station, U.S. Forest Service. Keyed to 
Economic Subareas, Great Lakes Basin Commission, 1968. 
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STATE a 1.0CAL. 
10,200,000 ACRES 

FEDERAL 
6,200,000 4CRES 

7.4% 

12.2 "lo 

FIGURE 13-11 Ownership of Land Area 

PRIVATE 

67,200,000 ACRES 
80.4 .,,. 
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I 
TABLE 1~26 Area of Commercial Forest Land by Ownership, 1967 
Plan Area Public Private 
and Planning National Othei Other Forest Farmer-Owned 
Subarea State Total Forest Federal State Public Industrx & Misc. Private 

Lake Superior 

1.1 Minn. 5,347.6 1,561.5 69.5 759,4 1,213,9 342, 2 1,401.1 
Wis, 2,355.6 ~ 61.2 ~ ~ 155,5 1,157.7 

Total 7 • 703.2 1,810.1 130.7 844.2 1,861.7 497. 7 2,558.8 

1.2 Mich. 5 605. 7 975.3 20.3 881.2 • 79 ,8 1 451.6 2 197 .5 

TOTAL 13,308.9 2,785.4 151.0 1,725.4 1,941.5 1,949.3 4,756.3 

Lake Michigan 

2.1 Mich. 1,657.1 157 .2 2.8 380.1 4.6 418.1 694.3 
Wis. 3,420.0 481.0 178.9 163.l 490 .J 312 .2 1,794.5 

Total 5,077.1 638.2 181. 7 543,2 494,9 730.3 2,488.8 

2.2 Ind. 87.5 L9 1.1 . I . 3 84.1 
Ill. 64.l .8 . 3 . 3 62.7 
Wis. 157 .1 ___,__!_ hl _hQ. Ll 145.2 

Tot3.l 308. 7 3.5 7. 2 3.1 2.9 292.0 

2.3 Mich. 1,554.7 1.3 3.1 85.4 10.9 17.1 1,436.9 
Ind, ~ ~ ....u _._! -'-'- ~ 
Total 1;691.6 1.3 6.1 87.2 11.0 17.5 1,568.5 

2.4 Mich. 5 369.8 838. 6 41.5 l 322 .9 48,9 316.6 2 751. 3 

TOTAL 12,447.2 1,528.1 232.8 1,960.5 557 .9 1,067.3 7,100.6 

Lake Huron 
).1 Mich. 21889.6 401. 7 879.9 2, 5 36.3 1,569.2 

3.2 Mich. 1 182.0 1.4 196.1 7.6 7. 2 969. 7 

TOTAL 4,071.6 401. 7 1.4 1,076.0 10 .1 43,5 2,538.9 

Lake Erie 
4.1 Mich. 641. 3 35. 3 4.5 601.5 

4.2 Ind. 71.0 1.6 .9 . I :2 68.2 
Ohio 379.9 ~ 370.5 

Total 450.9 1.6 10. 3 .I .2 438.7 

4.3 - Ohio 520.8 3.0 7.5 1.4 508.9 

4.4 Pa. 223.1 6.3 1.0 215. 8 
N.Y. 1,015.1 51.4 10.2 12.6 1,000.9 

Total 1 298.2 51.4 16.5 13.6 1 216. 7 

TOTAL 2,911.2 4.6 104 .5 22.5 13.8 2,765.8 

Lake Ontario 
5.1 N.Y. 835. 9 5.4 46.3 4.6 11.4 768.2 

5.2 N.Y. 2,206.9 150.6 36.0 -187.8 1,828.2 

5.3 N,Y, 1 961.3 148. 7 35.1 335. 7 1 441. 8 

TOTAL 5,004.1 9.7 345.6 75.7 534.9 4,038.2 

GREAT LAKES BASIN TOTAL 37,743.0 4,715.2 399 .5 5,21Z.O 2,607,7 3,608.8 21,199.8 

Source: Adjusted to updat-ed Jan. I, 1968, State Forest Survey figures• North Central Forest Experiment 
Station and Northeastern Forest Experiment Station, U.S. Forest Service. Keyed to Economic 
Subareas, Great Lakes Basin Commission, 1968. 
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TABLE 13-27 Area Under National Forest Administrati\m as of June. 30, 1969, by State and 
National Forest • • 

MINNESOTA 
Superior N.F .1 

Planning Sub-area. 1. 1 
P.U. Area2 

Planning Subarea 1.1 

State Total 

WISCONSIN 
Chequamegon N. F. 

'Planning Subarea 1.1 
Nicolet N.F. 

Plannin~ Subarea 2.1 
L.U. Areas 

Planning Subarea 1.1 
Planning Subarea 2.1 

Sta.te Total 

MICHIGAN 
Hiawatha N.F. 

Planning Subarea 1.2 
Planning Subarea 2.4 
Planning S"ubarea 3.1 
Total 

Huron N.F. 
Planning Subarea 2.4 
Planning Subarea 3.1 
Total 

Manistee N.F. 
Planning Subarea 2.3 
Planning Subarea 2.4 
Total 

Ottawa N.F. 
Planning Subarea 1.2 
Planning Subarea 2.1 
Total 

Gross Area Net Area (Ownership) 

3,028,778· 

556,152 

3,584,930 

527,867 

852,450 

40 
190 

1,380,547 

524,538 
736,569 

32 
1,261,139 

40 
691,405 
691,445 

. 10,296 
1,302,073 
1,312,369 

1,255,004 
267,531 

1,522,535 

(Acres) 

2,042,719 

91,338 

2,134,057 

282,070 

591,456 

40 
190 

873,756 

338,592 
511,292 

32 
849,916 

40 
415,610 
415,650 

1,401 
477,542 
478,943 

743,867 
171,362 
915,229 
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TABLE 13'-27(continued) 'Area Under National-Forest Administration as of June 30, 1969, by State 
and National Forest 

L.U. Areas 
Planning Subarea 
Planning Subarea 
Planning Subarea 
Total 

P.U. Areas 
Planning Subarea 

State Total 

2.3 
2.4 
3.1 

2.4 

Gross Area Net Area (Ownership) 
(Acres) 

2,558 
1,240 

2 
3,800 

3,878 

4,795,166 

2,558 
1,240 

2'--
3,800 

2,422 

2,665,960 

NEW YORK 
Hector L.U. ,\.rea 

Planning Subarea 
L.U. Area 

Planning Subarea 

State Total 

5.2 13,259 

5.2 520 

13,779 

13,259 

520 

13,779 

REGION TOTAL 9,774,422 5,687,552 

)I F • 1 N .. --Nationa Forest 
2 P.U.--Purchase Units-~portions of approved N.F. acquisition areas 
established by the Secretary of Agriculture, with the concurrence 
of N.F. Reservation Commission, located outside designated or pro
claimed N.F. boundaries. 

31.u.~-Land Utilization Projects'--land administered by the Forest 
Service for programs of land utilization and adjustment under Title 
III of the Bankhead-Jones Farm Tenant Act. 

Source: U.S. Forest Service, National Forest System 
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2.6 Urban Influences and Land Use 

2.6.1 Introduction 

A study of land use is much more than a 
static inventory of physical conditions. It 
must also consider the dynamic socioeconomic 
factors that interact with the physical re
source base and determine its utilization for 
human needs. 

Land use and management problems have 
historically been related to agricultural and 
forestry interests. This was due to land use 
and ownership patterns and the historical dis
tribution of population in rural areas. Al
though agricultural and forest lands now 
make up more than 85 percent of the land area 
of the Great Lakes Region, the population has 
become increasingly urbanized. Since land .. 
use'decisions are made by and for the people, 
we can expect them to be heavily influenced by 
urban interests. 

2.6.2 Urban Orientation Pattern 

There is wide variation across the Region in 
urban orientation (Figure 13-13c), which is de
fined in terms of population density (popula
tion per square mile) and the. percentage of 
urban population.• Metwpolitan counties are 
those with -85 perceuL ur· n1ore. urban popula
tion and a density of 100 persons or more, or 50 
percent or more urban population and density 
more than 500. Urban counties are those with 
less than 85 percent urban population and 
density between 100 and 500. Semi-isolated 
urban counties have 50 percent or more urban 
population and a density of less than 100. 
Densely-settled rural counties have less than 
50 percent urban population and a density be
tween 50 and 100. Sparsely-settled rural coun
ties have less than 50 percent urban popula
tion and a density of less than 50. 

The southern portion of the Region along 
the Great Lakes is highly urban. Planning 
Subareas 2.2, 4.1, and 4.3 are dominated by 
urban and metropolitan population centers. 

Even.some counties in Planning Subareas .. 1.1 
and 1.2 are influenced by urban population 
pressures. 

This pattern, based on 1960 census data, has 
undoubtedly been modified somewhat in the 
intervening period. Urban pressures have in
tensified in some counties arid spread to 
others, affecting land use and management 
conditions. 

2.6.3 Land Use Within SMSAs 

A study of present land use patterns within 
Standard Metropolitan Statistical Areas 
(SMSAs) provides another insight to urban in-

• fluences on land use. An SMSA is a geographic 
area recognized as an integrated economic 
and social unit with a large population nu
cleus. The area included in an SMSA is essen
tially metropolitan in character and inte
grated with the central city. 

There are 29 SMSAs in the Great Lakes Re
gion (Figure 13--14). These areas encompass 
26,667,500 acres or approximately one-third of 
the total land in the Region (Table 13-28). 
They include more than one-third of the total 
cropland and nearly one-fourth of all forest 
land and contain more than 82 percent of the 
Region's total population (Table 13-29). 

On a planning subarea basis, the influence 
of SMSAs is varied. There are no SMSAs iden-
-'-!-"! - ..l ! __ Tll---!-- C'.'.-1-..---- 1 'l ~- 9 1 u~l-.;1..-. 
l,1.1.lCU 11.l J. .lc:t111JJ.J.J.,5 IJUUQ.i.,;;;a .1.,._. VJ,. u,.a. 1 n &&&H,., 

more than 80 percent of the land in Planning 
Subarea 2.2 is within SMSAs. Care must be 
exercised in interpreting these data. For 
example, in Planning Subarea 1.1, 50 percent 
of the land is in an SMSA, but given the rela
tive sizes and population densities, urban in
fluence is much less pervasive in Planning 
Subarea 1.1 than in Planning Subarea 2.3 
where 38 percent of the land is in SMSAs. 

By the year 2020 SMSAs will contain more 
than 84 percent of the Region's total popula
tion. We may assume that the major share of 
future urban development will take place 
within these SMSAs, and the future course of 
development will bring many interactions be
tween the urban and rural sectors. 



,.. ,., ,.. ... 
MIN ESOTA 

A 

" . 

ONTARIO 

SYMBOL 

• • 
C 

0 

E 
F 

G 

H 

' K 

L 

" 
N 

S<SA 

Du_luth-Superior 

G,~·en ·Bay; 

Chi ca~o 

Gar y-tiammond- East 

Kenosha 

Mi I oukee 

.Racine 

Gra,,d .Ru ids 

Jackson 

Kai amazoo 

Lansing 

Sou.th _Bend 

Muskegon-Mu skegori 

,,, Ci'ty 

LEGEND 

SYMBOL SMSA 

0 Fl i n't 

p S~g i naw 

Q '"" Arbor 

Ch, cago A De'troi t 

s Fort Wayne 

T L,ma 

u Toi edo 

V Akron 

w Cleve'land 

X Lorain-Elyria 

y Buffalo 

z Erie 

Heights •• Roche,ster 

•• Syracuse 

cc ut i ca 

80 100 



36 Appendix 13 

TABLE 13-28 Present Land Use in Standard Metropolitan Statistical Areas 

Planning Total Urban 
Subarea Land Built-_ul2 Cro12land Pasture Forest Other 

1.1 Area in sMSAs
1 

4,697.7 192.6 207.7 49.9 4,101.2 46.2 
SMSAs as Percent 

- of Total PSA 50 68 48 50 49 15 

1.2 No SMSAs in the Planning Sub area 

2.1 Area in SMSAs 
1 

335.6 53.1 214 .3 18.8 44.6 4.8 
SMSAs as Percent 

b2 of Total PSA 11 6 5 b2 b2 

Area in SMSAs
1 

I -
2.2 4,282.6 1,130.2 ~,227.9 195. 7 254.4 474.4 

SMSAs as Percent 
of Total PSA 82 93 78 82 75 82 

2.3 Area in SMSAs
1 

3,374.7 405.0 1,924.4 16). 3 601.2 276.8 
SMSAs as Percent 

of Total PSA 38 48 36 36 35 46 

2.4 Area in SMSAs
1 

319.7 78.5 61.6 6.4 170,0 3.2 
SMSAs as Percent 

b2 of Total PSA 4 19 4 2 3 

3.1 No SMSAs in the Planning Subarea 

3.2 Area in SMSAs
1 

1,633.7 233.0 920.7 38.4 287.3 154.2 
SMSAs as Percent 

of Total PSA 37 60 39 21 24 54 

4.1 Area in SMSAs 1 1,695.3 612.2 622 .3 39.8 323.5 97.5 
SMSAs as Perceo.t 

of Total PSA 43 81 28 34 49 ,4 

4.2 Area in SMSAs
1 

2,242.3 290.7 1,638.6 41.0 145.5 126.5 
SMSAs as Percent 

' of Total FSA 35 69 35 19 32 34 

4.3 Area in SMSAs
1 

1,860.9 551.0 598. 3 107 .o 417 .1 187.4 
SMSAs as Percent 

of Total PSA 81 90 81 81 77 65 

4.4 Area in SMSAs
1 

1,526.6 423.9 476.3 69.2 488.0 69.2 
SMSAs as Percent 

of Total PSA 50 87 55 27 36 63 

5.1 
3 Area in SMSAs 1 

1,089.9 210.5 548.9 44.4 243.8 42.4 
SMSAs as Percent 

of Total FSA 44 78 52 27 28 43 

5.2 3 Area in SMSAs 1 
3,618.6 181.8 878.1 336.8 1,921.9 299.9 

SMSAs as Percent 
of Total PSA 67 73 50 76 75 70 

5.3 No SMSAs in the 
Planning Suharea 

REGION 
Area in SMSAs 4 TOTAL 26,667.5 4,362.6 10,319.0 1,114,704 8,998.5 1,782.6 
SMSAs as Percent 

of Total Region 32 62 36 32 23 37 

1 1,000 Acres 
21.ess than 1 Percent 

!wayne County, New York excluded from Rochester SMSA and incl~ded in PSA 5.2. 
1,000 Acres; totals may not add due to rounding. 

Source: County CNI land use data sununarized by SMSA. 
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TABLE 13-29 Share of Total Population Located in Standard Metropolitan Statistical Areas, 1960 
and Projections for 1980, 2000 and 2020 

Planning Year 
Subarea 1960 1980 2000 2020 

(Percent) 

1.1 77.l 76.9 77.6 78.5 
1.2 
2.1 14.0 16.4 18.6 21.3 
2.2 98.1 98.0 97.3 96.6 
2.3 60.J • 62.0 63.6 64.2 
2.4 33.1 38.9 43.3 47.1 
3.1 
3.2 76.2 ·80.0 88.7 82.8 
4.1 91.7 91.7 91.1 90.1 
4.2 63.6 65.9 67.1 70.1 
4.3 96.7 96.8 97 .2 97.2 
4.4 87.4 87.9 87.7 89.7 
5.1 91.9 93.8 95.1 97.1 
5.2 72.4 72 .2 72.1 71.6 
5.3 

Total Basin 82.5 83.6 84.2 84.2 

Source: Based on SMSA population projections from the GLBC, and total Basin population 
projections from Office of Business ~conomics. 



Section 3 

LAND USE PROJECTIONS 

3.1 Urban Land 

3.1.1 Methodology 

Urban expansion is expected to continue to 
claim an increasing share of the total land 
area, but the lac.k of detailed urban land use 
data prevented the development of detailed 
projections. An aggregate estimate of urban 
expansion by planning subarea was computed 
to estimate depletion to the agricultural and 
forest land base associated with urban 
growth. 

Major components of depletion to the ag
ricultural resource base are urban and built
up areas and transportation. Urban and 
built-up area estimates are based on a regres
sion equation in which variables projected by 
the Office of Business Economics (OBE), U.S. 
Department of Commerce, were used. Of six 
variables used, population, population 
change, and employment were found signifi, 
cantly related to expansion of urban and 
built-up areas. An equation was fitted with 
1960 data for these variables. Future values 
were obtained by inserting values for the in
dependent variables projected by OBE into 
the fitted equation. The results were tem
pered by judgment. Transportation land re
quirements were estimated on the basis of 15 
acres per 1,000 increase in population. 

Recreation land within urban areas is im
plicitly included in future projections of urban 
expansion. The implied proportion of recrea
tion land is the same as in the base period. 
Requirements for non urban recreation should 
be met from the adjusted base. 

Total depletions of the agricultural base 
were allocated to major land uses in propor
tion to the distribution of that use in a given 
planning subarea. For example, if urban ex
pansion was estimated at 10,000 acres be
tween 1967 and 1980 and the base planning 
subarea composition was 50 percent cropland, 
25 percent pasture, 20 percent forest, and 5 
percent other, the depletion in each class of 
land would be 5,000 acres cropland, 2,500 acres 
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pasture, 2,000 acres forest, and 500 acres from 
other land. 

3.t.2· Estimated Urban Land Requirements 

Total land in urban and built-up areas in the 
Region will nearly double by 2020 from the 
1966-67 base period (Table 13-30). The impact 
of urban expansion will vary widely among 
planning subareas. Little change is expected 
in Planning Subareas 1.1 and 1.2, while a 
dramatic change is anticipated in others such 
as Planning Subareas 2.2, 4.1, and 4.2. 

3;2 Nonurban Resource Base 

3.2.1 Total Resource Base 

The total nonurban resource base is ex
pected to decline by more than five million 
acres from the 1966-67 base period to 2020 
(Table 13-31 to 13-38). These estimates reflect 
changes to the 1967 resource base after pro
jected urban and built-up and transportation 
requirements are met. The nonurban use val
ues are not estimates of land requirements to 
meet projected needs .. They represent an ad
justed extension of the 1967 resource base, 
and as such are an inventory of acreage avail
able for food and fiber production, 

3.2.2 Agricultural Production 

Base projections of future cropping pat
terns have been developed using linear pro
gramming. The projections are based on the 
existing land resource base, and assume no 
other resource development beyond that cur
rently existing (Tables 13-19 to 13-54). Sub
sequent analysis will show the ramifications 
of further resource development. This 
analysis is discussed in Appendix 16, Drain
age .. 

The detailed projections of cropping pat-
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terns have been summarized according to in
tensity ofland cultivation (Table 13-55): These 
aggregate estimates indicate the amount of 
land required to produce the Great Lakes Ba
sin's share of national food requirements. As 
noted, total cropland requirements decline 
slightly between 1970 and 2000, but then in
crease as increasing food requirements place 
more pressure on the resource base. 

Care should be exercised in the interpreta
tion of the acreage in the idle cropland cate
gory. It is not a pool of land available in total 
for permanent conversion to nonagricultural 
uses. In 1970 the category included, by defini
tion, land temporarily idle, land in conserva
tion use only, and open land formerly farmed. 

-, These categories form a pool of land available 
for future use as food requirements increase. 
While it is probable that some of this land may 
shift from agricultural to other uses, there will 
be a continuing requirement to maintain some 
idle land for agricultural purposes. 

3.2.3 Forest Land 

The area of forest land is projected to decline 
steadily. It is expected to decrease three per
_cent to 38;4 million·acres by 2020 due to urban 
development. Each planning subarea varies 
in its trend (Tables 13-31 to 13-38). 

TABLE 13-30 Total Land in Urban and Built-Up Areas, 1966-67 and Projections for 1980, 2000, 
and 2020 

Planning 
Subarea 

1.1 
1.2 
2.1 
2.2 
2.3 
2.4 
3.1 
3.2 
4.1 
4.2 
4.3 
4.4 
5.1 
5.2 
5.3 

Total 

1966-67 

284.5 
137.8 
464.0 

1,210.5 
818.5 
414.8 
179.6 
389.0 
759.4 
567.8 
609.0 
485.0 
271.l 
250.7 
145.9 

6,987.6 

Total 
1980 

285.2 
137 .8 
487.0 

1,726.2 
923.5 
429.9 
187 .9 
441.l 

1,053.9 
630.5 
749.4 
537. 6 
301.3 
322.9 
146.7 

8,360.9 

Urban and Built-UE Area 
2000 2020 

(1,000 Acres) 

293.0 307.9 
138.8 142.0 
530.2 583.5 

2,397.7 2,902.6 
1,083.2 1,279.9 

458.7 492.0 
198.8 212 .4 
517 .1 569.1 

1,471.0 1,747.3 
732.l 838.9 

1,009.6 1,227.8 
630.4 716.1 
341.9 393.3 
414.0 512.0 
153.8 161.8 

10,370.3 12,086.6 
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TABLE 13-31 1966-67 Land Use, Projected Urban & Urban Built-Up and Implied Changes to the 
Land Resource Base, 1980, 2000, and 2020-Planning Subareas 1.1, 1.2 

" Larid Use 

Planning· Subarea 1.1 
Total land area1 
Total urban and 

urban build-up 
Total nonurbariized 

land 

Resource Base: 
Cropland 
Pasture 
Forest Land 
Other Land 

Total 3 

Planning Subarea 1.2 

Total land area1 

Total urban and 
urban build-up 

Total nonurbanized 
land 

Resource Base: 
Cropland 
Pasture 
Forest Land 
Ot_hjr Land 

Total 

1966-67 

9,473.5 

284.5 

9,189.0 

430.1 
99.5 

8,354.9 
304.5 

9,189.0 

6,441.8 

137.8 

6,304.0 

262.8 
65.8 

5,909.6 
65.8 

6,304.0 

. 7 

( •) 2 
( •) 

C:n 
(*) 
( . 7) 

1980 

9,473.5 

285.2 

9,188.3 

430.1 
99.5 

8,354.2 
304.5 

9,188.3 

6,441.8 

137.8 

6,304.0 

262.8 
65.8 

5,909 ,6 
65.8 

6,304.0 

2000 
1000 Acres 

7.8 

(.4) 
(.1) 

(7 .0) 
(. 3) 

(7. 8) 

1.0 

( *) 
( *) 

(1.0) 
( •) 
1.0 

9,473.5 

293.0 

9,180.5 

429.7 
99.4 

8,347-.2 
304.2 

9,180.5 

6,441.8 

138.8 

6,303.0 

262.8 
65.8 

5,908.6 
65.8 

6,303.0 

14.9 

(. 7) 
(.2) 

(13.5) 
.5 

(14 .·9) 

3.2 

( .1) 
(•) 

(3.1) 
(•) 

(3.2) 

2020 

9,473.5 

307 .9 

9,165.6 

429.0 
99.2 

8,333.7 
303. 7 

9,165.6 

6,441.8 

142.0 

6,299.8 

262.7 
65.8 

5,905.5 
65.8 

6,299.8 
1 
2
Total land area "' total area - water area, and is assumed constant for projection periods.-

3
Bracket figures represent urban depletions for 196.7-1980, 1980-2000, and 2000-2020, 
Detail may not add to total due to rounding. 

*Indicates c 50 ac. depletion, 
Source: Economic Research Service, U.S. Department of Agr{culture, East Lansing,_ Mich. 

TABLE 13-32 1966-67 Land Use, Projected Urban & Urban Built-Up and Implied Changes to the 
Land Resource Base, 1980, 2000, and 2020-Planning Subareas 2.1, 2.2 

Land Use 

Planning Subarea 2.1 

Total land area
1 

Total urban and 

1966-67 

10,010.7 

urban build-up 464, 0 
Total nonurbanized land 9,546.7 

Resource Base: 
Cropland 
Pasture 
Forest Land 
Other Land 

Total 3 

Planning Subarea 2,2 

Total land area
1 

Total urban and 
urban build-up 

Total nonurbanized land 

Resource Base: 
Cropland 
Pasture 
Forest Land 
Other Land 

Total 3 

3,316.4 
356. 7 

5,116.6 
, 757 .1 

9,546.7 

5,212.1 

1,210.s 
4,001.6 

2,843.4 
237. 4 
340.7 
580.1 

4,001.6 

(see Table 13-31 for footnotes.) 

1980 2000 
1,000 Acres 

10,010.z 10,010.1 

23.0 487 .o 

(8.o/ 
(.9) 

(12. 3) 
(1.8) 

(23.0) 

515.7 

" J 

(366.4) 
(30.6) 
(43.9) 
(74.8) 

(515. 7) 

9,523.7 

3,308.4 
355.8 

5,104.2 
755.3 

9,523.7 

5,212.1 

1,726.2 
3,485.9 

2,477.0 
206.8 
296.8 
505.3 

3,485.9 

43.2 530.2 

(15.0) 
(1. 6) 

(23.2) 
(3.4) 

(43.2) 

671.5 

(477 .2) 
(39. 8) 
(57.1) 
(97.4) 

(671.5) 

9,480.5 

3,293.4 
354.2 

5,081.0 
751.9 

9,480.5 

5,212.1 

2,397.7 
2,814.4 

1,99~9.8 
167 .o 
239. 7 
407 .9 

2,814.4 

2020 

53.3 

(18.5) 
(2. O) 

(28.6) 
(4.2) 

(5.3.3) 

504.9 

(358.8) 
(29.9) 
(43.0) 
(73.2) 

(504.9) 

10,010.7 

583.5 
9,427.2 

3,274.9 
352.2 

5,052.4 
747.7 

9,427.2 

5,212.1 

2,902.6 
2,309.5 

1,641.0 
137 .1 
196. 7 
334.7 

2,309.5 
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TABLE 13-33 196&c67 Land Use, Projected Urhan & Urban Built-Up and Implied Changes to the 
Land Resource Base, 1980, 2000, and 2020-Planning Subareas 2.3, 2.4 

Land Use 1966 67 1980 2000 2020 

Plannin~ Subarea 2,3 
1,000 Acres 

Total land area1 8,955.4 8,955:4 8,955.4 8,~55.4 
Total urban and 

urban build-up 818.5 105.0 923.5 159. 7 1,083.2 196. 7 1,279.9 
Total nonurbanized land • 8,136.9 8,031.9 7,872.2 7,675.5 

Resource Base: 
(69.4) 2 Cropland 5,374.8 5,305.4 (105 .5) 5,199.9 (129.9) 5,070.0 

Pasture 459.4 (5.9) 453.5 (9 .0) 444.5 (11.1) 433.4 
Forest Land 1,704.7 (22.0) 1,682.7 (33.5) 1,649.2 (41.2) 1,608.0 
Other L<\11d 598.0 (7. 7) 590.3 (11. 7) 578.6 (14.5) 564.1 

Total 3 8,136.9 (105.0) 8,031.9 (159. 7) 7,872.2 (196. 7) 7,675.5 

Planning Subarea 2.4 

Total land area1 8,094.2 8,094.2 8,094.2 8,094.2 
Total urban and 

urban build-up 414.8 15.1 429.9 28.8 458.7 33.3 492.0 
Total nonurbanized land 7,679,4 7,644.3 7,635.5 7,602;2 

Resource Base: 
Cropland 1,481.5 (2.9) 1,478.6 (5.6) 1,473.0 (6.4) 1,466:6 
Pasture 351.8 (. 7) 351.1 (1. 3) 349.8 (LS) 348~3 
Forest Land S, 434. 3 (10. 7) 5,423.6 (20.4) 5,403.2 (23.6) 5,379.6 
Othe:t Land 411.8 (. 8) 411.0 (1.5) 409.5 (1.8) 407.7 

Totai 3 7,679.4 (15.1) 7,664.3 (28.8) 7,635.5 (33. 3) 7,602.2 

( See Table 13-31 for footnotes.) 

TABLE 13-'-34 196~7 Land Use, Projected Urban & Urban Built-Up and Implied Changes to the 
Land Resource Base,_1980, 2000, and 2020-Planning Subareas 3.1, 3.2 

Land Use 1966-67 1980 2000 2020 

Plann~ng Subarea 3.1 
1,000 Acres 

Total land area 
1 4,017.8 4,017.8 4,017.8 4,017.8 

Total urban and 
urban build-up 179.6 8.3 187. 9 10.9 198.8 13.6 212 .4 

,Total nonurbanized 
land 3,838.2 3,829.9 3,819.0 3,805\4 

Resource Base: . 
(1.1)2 Cropland 531.2 530 .1 (1.5) 528.6 (1.9) 526. 7 

Pasture 173.6 (.4) 173.2 (.5) 172. 7 (. 6) i72.1 
Forest Land 2,914.3 (6. 3) 2;903.0 (8. 3) 2,899.7 (10 .3) 2,889.4 
0_3her Land 219.1 (15) 218.6 (.6) 218.0 (. 8) 217 .2 

Total 3',838.2 (8. 3) 3,829.0 (10.9) 3,819.0 (13. 6) 3,805.4 

Planning Subarea 3.2 

Total iand area1 4,424.1 4,424., 4,424.1 4,424.1 
Total urban and 

urban build-up 389.0 52.1 441.1 76.0 517.1 52.0 56.9.1 

Total nonurbanized 
land 4,035.1 3,983.0 3,907.0 3,855.0 

Resource Base:, 
Cropland 2,370.0 (30.6) 2,339.4 (44.6) 2,294.8 (30.5) 2,264.3 
Pasture 185.2 (2.4) 182.8 (3.5) 179.3 (2 .4) 176.9 
Forest Land 1,194.7 (15.4) 1,179.3 (22. 5) 1,156.8 (15.4) 1,141.4 
05her Land ,as. 2 (3. 7) 281.5 (5.4) 276.1 (52.0) 3,855.0 

Total 4,035.1 (52.1) 3,"983.0 (76.0) 3,907.0 (52.0) 3,855;0 

(See Table 13-31 for footnotes.) 
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TABLE J:1-35 1966-67 Land lJse, Projected· Urban & Urban Built-Up and Implied Changes to the 
Land Resource Base,,1980, 2000,.and 2020-Planning Subareas 4 .. 1, 4.2 • . . ·• , . c-• 

Land Use 

Planning Sut~rea 4.1 
T.otal land areal 
Total urban and 

urban· build-up 
Total .:nonurbanized 

land 

Resource Base: 
Cropland 
Pasture 
F0t'est Land 
03her Land 

Total 

Planning Subarea 4.2 
Total land areal 
Total urban and 

urban build-up 
Total nonurbanized 

land 

ResoiJrce Base: 
(:ropland 

, Pasture 
Forest Land 
05her Land 

Tota] 

1966-67 

759.4 

3,221.0 

2,215.6 
lp,7 
665 1:1 
222.0 

3,221.0 

6,319.4 

567.8 

5,751.6 

4,735.1 
213.8 
453.4 
349.3 

5,751.6 

(See Table 13-31 for footnotes,) 

1980 

294.5 

(202,6) 2 

(10. 7) 
(60. 9) 
(20.3) 

(294.5) 

62.7 

(51. 7) 
(2 .3) 
(4. 9) 
(3. 8) 

(62. 7) 

2000 
1,000 Acres 

3,.980.4 3,980.4 

1,05.3.9 

2,926.5 

2,013.0 
107,0 
604.8 
?Ol. 7 

2,926.5 

6,319,4 

630.5 

4,683.4 
211.5 
448.5 
345.5 

5,688.9 

4.17.1 

(287 .0) 
(15.2) 
(86.2) 
(28.7) 

(417,1) 

101.6 

(83.6) 
(3.8) 
(8.0) 
(6.2) 

(101.6) 

1,471.0 

2,509.4 

1,726.0 
91.8 

518.6 
173.0 

2,509.4 

6,319.4 

.732.1 

4,599.8 
• 207. 7 

440.5 
339.3 

5,587.3 

2020 

276.3 

(190.1) 
(10. 1) 
(57.l) 
(19.0) 

(276.3) 

(87.9) 
(4 ,O) 
(8.4) 
(6.~) • 

(106 :8) 

3,980.4 

1,747.3 

1,535.9 
81.7 

461.5 
154.0 

2,233.·1 

6,319.4 

838.9 

5,480.5 

"4,511.9 
203.7 
432.1 
332.8 

·s,4so.s 

TABLE 13-36 1966-67 Land Use, Projected Urban & lJrban Built-Up and Implied Changes to the 
Land Resource Base, 1980, 2000, and 202~Planning Subareas 4,3, 4.4 ,, 

> ~- ' ' • 

Land Use 

Planning Subarea 4.3 
Total land areal 
Total urban and 

urban build-up 
Total nonurbanized 

land 

Resource Base: 
Cropland 
Pasture 
Forest Land 
O~her Land 

Total 

Planning Subarea 4r4 

Total land areal 
Total urban and 

url;,an build-up 
Total rionurbanized 

land 

Resource Base: 
Cropland 
Pasture 
Forest Laitd 
osher Land 

Total 

1966-67 

2,-308.6 

609,0 

1,699.6 

741.3 
131.3 
538,8 
288.2 

1,699.6 

3,069.9 

485.0 

2,584.9 

858.7 
252;6 

1,364.5 
109.1 

2,584.9 

(See Table 13-31 for footnotes.) 

1980 2000 
1,000 Acres 

2,308.6 2,308.6 

140,4 

(61.3) 2 

(10.8) 
(44.5) 
(23, 8) 

(140.4) 

749.4 

1,559.2 

680.0 
120.5 
494.3 
264.4 

1,559.2 

,,..3',069.9 

52.6 537 .6 

2,532.3 

(17 .5) 841.2 
(5.1) 247.5 

(27.8) 1,336.7 
(2,2) 106.9 

(52.6) 2,532.3 

260.2 

(113.5) 
(20.1) 

- (82.5) 
(44.1) 

(260.2) 

1,009.6 

1,299.0 

566.5 
100.4 
411.8 
220.3 

1,299.0 

3,069.9 

92.8 630.4 

2,439.5 

(30.8) 810.4 
(9.1) 238,4 

(49.0) 1,287.7 
(3.9) 103,0 

(92.8) 2,439.5 

218,2 

(95.2) 
(16. 8) 
(69.2) 
(37.0) 

(218,2) 

85. 7 

(28.5) 
(8.4) 

(45.2) 
(3.6) 

(85. 7) 

2020 

2,308.6 

1,227.8 

1,080.8 

471.3 
83.6 

342.6 
183.3 

1,080.8 

3,069.9 

716.1 

2,353.8 

781.9 
230.0 

1,242.5 
99.4 

2,353.8 
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TABLE 13-37 1966-67 Land Use, Projected Urban & Urban 'Built-Up and Implied Changes to ,th~ 
Land Resource Base, 1980,,2000, and 2020-Planning Subareas 5.l,'5.2 , ' 

Land Use 1966~67 1980 , 2000, 2020 

Planning Subarea 5,1 
1,000 Acres 

Tot.al land areiJ. 2,458.7 2,458.7 2,458.7 2,458.7 
Total urban and 

urban build-up 271.1 30.2 301.3 40.6 341.9 51.4 393.3 
Total nonurbanized land 2,187.6 2;157 .4 2,116.8 2,065.4 

Resource Base: 
(14.6) 2 Cropland 1,055.i 1,040.5 (19.6) 1,020.9 (24. 8) 996.1 

Pasture 162.9 (2 .2) 160.7 (3.0) 157.7 (3.8) 153.9 
Forest tabd 871.5 ' (12.0) 859.5 (16,2) 843.3 (20.5) 822.8 
Oth5r Land 98.1 (1.4) 96. 7 (1.8) 94.9 (2. 3) 92.6 

Total 2,187.6 (30.2) 2,157.4 (40.6) 2,116.8 (51.4) 2,065.5 

\ 
Planninl Subarea 5.2 

Tot~l land areJ 5,427.4 5,427.4 ,.,., 5,427.4 5,427.4 
Total urban and 

urban bui.:ld-up 250.7 72.2 322.9 91.1 414.0 98.0 512.0 
Total nonurbanized land 5,176.7 5,104.5 5,013.4 4,915.4 

Resource Base: 
Cropland 1,759.1 (24.5) 1,734.6 (31.~) 1,703.6 (33.3) 1,670.3 

/ Pasture 443.7 (6. 2) 437 .5 (7. 8) 429.7 (8,4) .421.3 
Forest Land 2,545.7 (35.5) 2,510.2 ( 44. 8) 2,465.4 (48.2) 2,417.2 
Oth3r Land 428.2 (6.0) 422.2 (7 .5) 414.7 (8.1) 406.6 

Total 5,176.7 (72.2) 5,104.5 (91.1) 5,013.4 (98.0) 4,915.4 

(See Table 13-31 for ~ootnotes.) 

TABLE ,13-38 1966-67 Land Use, Projected Urban & Urban Built-Up and Implied Changes to the 
Land Resource Base, 1980, 2000, and 2020-Planning Subarea 5.3, Region Total 

Land Use 1966-67 1980 2000 2020 

Plannins Subarea 5.3 
1,000 Acres 

Total land area1 3,385.6 3,385.6 3,385.6 3,385.6 
Total urban and 

urban build-up i45.9 .8 146.7 7.1 153.8 8.0 161.8 
Total·nonurbanized land 3,239.7 3,238.9 3,231.8 3,223.8 

Resource Base: ,_ ' 2 
Cropland 633.9 ( .2) 633.7 (1.4) 632.3 (1.6) 630.7 
Pasture 254.4 (.1) 254.3 ( .6) 253.7 (.6) 253.1 
Forest Land 2,215.4 (,5) 2,214.9 (4,8) 2,210.1 (5.5) 2,204.6 
Oth5,; Land 136.0 (*) 136.0 (. 3) 135. 7 (. 3) 135.4 

Total· 3,239.7 (. 8) 3,238.9 (7.1) 3,231.8 (8.0) 3,22,3.8 

Region Total 83,579.6 83,579.6 83,579.6 83,579.6 

Total• urban and 
urban build-up 6,987.6 1,373.3 8,360.9 2,009.4 10,370.3 1, 716._3 12,086.6 

Total nonurbanized land 76,592.0 75;218.7 73,209:3 71,493.0 

Resotlrce Base: 
Cropland 28,609.0 (850.8) 27,758.2 (1,216.7) 26,541.5 (1,008.2) 25,533.3 
Pasture 3,505.8 (78.3) 3,427.5 (1:15.4) 3,312.1 (99,.8) 3,212.3 
Forest Land 39,624.7 (297.4) 39,327.3' (464.5) 38,862.8 (432.8) 38,430.0 
Other Lan1 4,852.5 (146, 8) 4,705.7 (212 .8) 4,492.9 (175.5) 4,317.4 

Total Acre& 76,592.0 (1,373.3) 75,218.7 (2,009.4) 73,209.3 (1,716.3) 71,493.0 

(See Table 13-ll for f0otnotes.) 
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TABLE .13-39 Crop Acreage and Production, Current Normal and Projections for 1980, 2000, 
2020-Great Lakes Region Total 

Crop 

Wheat 
Oats 
Rye 
Barley 
Misc. Sm. Grains 
Corn for grain 
Corn Silage 
Soybeans 
Dry Edible Beans 
Sugar Beets 
Potatoes 
Fruits 
Comm. Vegetables 
Commercial Sod 
Alfalfa Hay 
Cl-Tim-Oth:-Hay 
Cropland Pasture 
Idle Gr'opland 
TOTAL CROPLAND 

Prod. 
Unit 

Bu. 
Bu. 
Bu. 
Bu. 
Bu. 
Bu. 
Ton 
Bu. 
CWT 
Ton 

CWT 
Tons 
CWT 

# 
Ton 
Ton 

* 

Improved Pasture * 
Improvable Past. * 
N-Imprv. Pasture * 
TOTAL PASTURE 

TOTAL AG. LAND l 

Current 
Normal 

Acres 

1,756.3 
1,695.9 

59 .8 
44.7 
42.6 

4,369.2 
1,220.7 
2,604.2 

755.8 
128.4 
151. 7 
600.2 
520.4 

52.7 
3,699.2 
1,921.3 
1,041.6 
7,947.3 

28,609.0 

934.1 
2,242.7 

329.0 
3,505.8 

32.I14.8 

Prod 

65,142 
100,135 

1,739 
2,089 

NA 
349,759 

14,962 
65,426 
6,352 
1,599 

17,987 
1,104 

46,093 

8,991 
3,070 

NA 
0 

!Totals may not add due to rounding 
** Less than 50 units 

1980 2000 2020 
Acres 

(1,000 
1,970.0 
1,868.2 

59.I 
95.5 

NA 
3,629.6 

896. 8 
3,427.8 

729.8 
221. 9 

71.3 
398.2 
526.0 
52.7 

2,794.2 
1,330.1 

748.9 
8,939.2 

27,758.2 

908. 8 
2,193.8 

324.9 
3,427.5 

31,185.7 

Prod. 
Units) 

96,400 
154,375 

1,902 
5;917 

NA 
383,357 
16,374 

107,440 
11,376 

3,218 
21,180 
1,458 

72,380 

9,763 
3,385 
1,446 

0 

1,922 
4,2;36 

184 

Acres 

1,862.4 
1,604.4 

68.7 
85.6 

NA 
3,969.1 
1,010.2 
3,416.2 

818.9 
241.1 
69.7 

406.6 
558.1 

52.7 
2,449.6 
1,069.8 

66 7. 2 
8,194.2 

26,541.5 

872 .0 
2,123.1 

317 .0 
3,312.1 

29,853.6 

Prod, 

111,800 
143,500 

2,516 
6,042 

NA 
506,679 
21,904 

135,048 
15,029 
5,280 

28,988 
2,097 

99,295 

10,084 
3,099 
1,653 

0 

2,212 
2,729 

207 

Acres 

1,966.6 
1,046.0 

86.7 
71.1 

NA 
4,856.4 
1,278.7 
3,766.4 

992.9 
259.3 

89.9 
456.2 
659.4 

52. 7 
2,419.6 

897 .4 
713.6 

5,920.4 
25,533.3 

839.2 
2,057.5 

315.6 
3,212.3 

28,.745.6 
* Alfalfa hay equivalents (tons) 
# Sod is reported in acres only 

NA Data not available 

Prod 

133,600 
105,813 

3,386 
5,625 

NA 
675,071 
28,912 

174,176 
20,171 

8,178 
40,404 

2,996 
137,171 

10,982 
3,018 
2,289 

0 

2,402 
3,013 

231 

Source: Developed by Economic Research Service U.S. Department• of Agriculture, East Lansing, Michigan 

TABLE 13-40 Crop Acreage and Production, Current Normal and Projections for 1980, 2000, 
2020-Planning Subarea 1.1 • 

Crop 

Wheat 
Oats 
Rye 
Barley 
Misc. Sm. Grains 
Corn for grain 
Corn Silage 
Soybeans 
Dry. Edible Beans 
Sugar Beets 
Potatoes 
Fruits 
Comm. Vegetables 
Commercial Sod 
Alfalfa Hay 
Cl-Tim-0th-Hay 
Cropland Pasture 
Idle Cropland 
TOTAL CROPLAND 

Prod. 
Unit 

Bu. 
Bu 
Bu 
Bu 
Bu 
Bu 
Ton 

Bu 
CWT 
Ton 

CWT 
Tons 
CWT 

II 
Ton 
Ton 

* 

Improved Pasture * 
Improvable Past. * 
N-Imprv.- Pasture * 
TOTAL PASTURE 

TOTAL AG. LAND1 

Acres 

.8 
26.5 
0.1 
o. 7 
2.9 
0.2 
2.8 

0 
0 
0 

1.0 
o. 7 
0.5 
0.1 

47.3 
141. 2 
· 31.4 
174.2 
430.1 

18.5 
52.6 
28.5 
99 .5 

529.6 

Current 
Normal 

Prod. 

20 
889 

1 
18 
NA 

8 
22 

0 
0 
0 

107 
3 

41 

64 
199· 

NA 

(See Table 13-39 for footnotes.) 

1980 
Acres Prod. 

(1,000 Units) 
0.5 19 

37.5 2,612 
0.1 2 
2.5 118 

NA NA 
** ** 
1. 7 23 

0 0 
0 0 
0 0 

0. 6 105 
1.1 4 
0.5 51 
0.1 

28.4 81 
112.9 241 
17.3 27 

225.9 
430.1 

18.5 
52.6 
28.5 
99 .5 

529.6 

33 
58 
16 

107 

Acres 

.8 
18.3 

** 
2.8 

NA 

2. 7 

0 
0 

.5 
1.0 

. 3 
0.1 

23.6 
84.7 
12 .6 

282.4 
429.7 

18.4 
52.5 
28.4 
99.4 

529.1 

2000 
Prod. 

36 
1,363 

** 
151 

NA 

45 

0 
0 

116 
5 

50 

79 
202 

28 

42 
58 
22 

Acres 

.8 
18.1 

** 
2.9 

NA 

4.2 

0 
0 

. 5 
1.4 

.2 
0.1 

28.4 
77 .6 
12.6 

281.4 
429.0 

18.4 
52.4 
28.4 
99.2 

528.2 

2020 
Prod. 

45 
1,501 

** 
169 

NA 

79 

0 
0 

121 
8 

41 

111 
200 

37 

48 
68 
26 

142 
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TABLE 13-41 Crop Acreage and Production, Current Normal and Projections for 1980, 2000, 
2020-Planning Subarea 1.2 

Croo 

Wheat 
Oats 
Rye 
Barley 
Misc. Sm. Grains 

Prod. 
Unit 

Bu 
Bu 
Bu 
Bu 
Bu 

Corn for grain Bu 
Corn Silage Ton 
Soybeans Bu 
Dry Edible Beans CWT 
Sugar Beets Ton 
Potatoes Cwt 
Fruits Tons 
Comm. Vegetables CWT 
Commercial Sod # 
Alfalfa Hay Ton 
Cl-Tim-0th-Hay Ton 
Cropland Pasture * 
Idle Cropland 
TOTAL CROPLAND 

Improved Pasture * 
Improvable Past. * 
N-Imprv. Pasture * 
TOTAL PASTURE 

TOTAL AG. LANDl 

Acres 

0.8 
12. 3 

.1 
0.2 
1.6 

** 
0.4 

0 
0 
0 

4.9 
2.1 
0.2 

0 
12.6 
61.8 
39. 7 

126.1 
262.8 

14. 8 
51.0 

65.8 

328.6 

Current 
Normal 

Prod. 

31 
431 

3 
7 

NA 
* 

4 
0 
0 
0 

446 
1 

25 

21 
76 
NA 

(See Table 13-39 for footnotes.) 

Acres 
(1,000 
0.3 

18.3 
0.3 
0.9 

NA 
** 
0.2 

0 
0 
0 

1.1 
0.1 
0.2 

0 
7.6 

40.2 
16.0 

177 .6 
262.8 

14.8 
51.0 

65.8 

328.6 

1980 
Prod. 

Units) 
11 

1,207 
8 

41 
NA 

** 
3 
0 
0 
0 

318 
** 

29 

21 
81 
23 

26 

61 
88 

Acres 

.4 
6.4 

.5 
1.1 

NA 
** 

.4 

0 
0 

.8 

.1 

.2 
0 

6.9 
27.8 
13.2 

204.9 
262.8 

14.8 
51.0 

65.8 

328.6 

2000 
Prod. 

19 
494 
13 
60 
NA 
** 

6 

0 
0 

290 

* 
30 

25 
58 
29 

32 
60 

Acres 

.4 
6.1 

. 7 
1.2 

NA 
** 

1.4 

0 
0 

1.0 
.1 
.1 
0 

6.9 
25.4 
13.2 

204.9 
262.8 

14.8 
51.0 

65.8 

328.6 

2020 
Prod. 

25 
525 

20 
73 
NA 
** 
26 

0 
0 

404 
1 

27 

29 
62 
34 

38 
70 

108 

TABLE 13-42 Crop Acreage and Production, Current Normal and Projections for 1980, 2000, 
2020-Planning Subarea 2.1 

Current 

Prod, ---~N~o~rm=•~l'--
Cron Unit Acres Prod. 

Wheat Bu 
Oats Bu 
Rye Bu 
Barley Bu 
Misc. Sm. Gra:ins Bu 
Corn for grain Bu 
Corn Silage Ton 
Soybeans Bu 
Dry Edible Beans CWT 
Sugar Beets Ton 
Potatoes CWT 
Fruits Tons 
Comm. Vegetables CWT 
Commercial Sod # 
Alfalfa Hay Ton 
Cl-Tim-0th-Hay Ton 
Cropland Pasture * 
Idle Cropland 
TOTAL CROPLAND 

Improved Pasture * 
Improvable Past. * 
N-Imprv. Pasture * 
TOTAL PASTURE 

TOTAL AG. LAND1 

11.4 
509 .6 

3.8 
8.7 
1.2 

236.3 
305.2 

9.0 
0 
0 

26.4 
14.8 

120.0 
0.7 

923.3 
161. 7 
266.0 
718.3 

3,316.4 

99.6 
203.8 
53.3 

356. 7 

3,673.1 

(See Table 13-39 for footnotes.) 

427 
32,509 

81 
467 

NA 
18,215 

3,577 
193 

0 
0 

4,110 
49 

10,478 

2,440 
301 

NA 

Acres 
(1,000 
14.2 

624.6 
8.8 
9.7 

NA 
189.1 
213.6 

13.5 
0 
0 

15.3 
10.7 

153.6 
0.7 

784.8 
129.4 
172 .9 
967 .5 

3,308.4 

99.2 
203.2 

53.4 
355.8 

3,664.2 

1980 
Prod, 
Units) 

732 
55,453 

175 
592 

NA 
18,830 

3,634 
432 

0 
0 

4,427 
39 

21,503 

3,121 
405 
386 

Acres 

17.1 
581.1 

7.7 
7.7 

NA 
220.8 
244 .1 

12 .3 
0 
0 

17.3 
10.8 

181.9 
0.7 

646.3 
105.1 
172 .9 

1,067.6 
3,293.4 

2:37 98.9 
351 202.4 

33 52.9 
621 354.2 

3,647.6 

2000 
Prod, 

1,072 
52,596 

200 
544 

NA 
27,060 
5,136 

433 
0 
0 

6,231 
56 

32,746 

3,124 
403 
495 

281 
297 

38 

Acres 

19.9 
480.1 

7.8 
5.7 

NA 
354.5 
305.2 
15.8 

0 
0 

21.0 
12.0 

227.0 
0.7 

540.4 
88.9 

172.9 
1,023.0 
3,274.9 

98.3 
201.1 
52.8 

352.2 

3,627.1 

2020 
Prod, 

1,448 
so, 790 

220 
450 

NA 
48,402 

7,117 
628 

0 
0 

8,930 
79 

47,667 

2,884 
395 
685 

312 
330 

43 
685 
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TABLE 13-43 Crop Acreage and Production, Current Normal and Projections for 1980, 2000, 
2020-Planning Subarea 2,2 

Crop 

Wheat 
Oats 

Prod. 
Unit 

Bu 
Bu 

Rye Bu 
Barley Bu 
Misc. Sm. Grains Bu 
Corn for grain Bu 
Corn Silage Ton 
Soybeans Bu 
Dry Edible Beans CWT 
Sugar Beets Ton 
Potatoes CWT 
Fruits Tons 
Collllll, Vegetables CWT 
Commercial Sod # 
Alfalfa Hay Ton 
Cl-Tim-0th-Hay Ton 
Cropland Pasture * 
Idle Cropland 
TOTAL CROPLAND 

Improved Pasture * 
Improvable Past. * 
N-Imprv. Pasture * 
TOTAL PASTURE 

TOTAL AG. LAND 1 

Acres 

116.0 
163.0 

2.9 
6,8 
9.5 

900.0 
138. 3 
411.0 

0 
0 

9,3 
8.1 

55 .4 
13.4 

382.6 
58.4 
91.5 

477 .2 
2,843.4 

87.0 
119 .9 

30.5 
237.4 

3,080.8 

Current 
Normal 

Prod, 

4,701 
11,041 

77 
354 

NA 
87,270 
1,985 

12,035 
0 
0 

1,672 
21 

5,157 

1,145 
130 

NA 

(See Table 13-39 for footnotes.) 

Acres 

145,0 
87.9 

4.9 
10.9 

NA 
766.9 
117 .2 
593.0 

0 
0 

5.1 
3.1 

48.3 
13.4 

249,0 
46.8 
64.1 

321.4 
2,477.0 

75.8 
104.4 
26.6 

206.8 

2,683.8 

1980 
·- Prod, 

(1,000 
7,640 
7,908 

171 
698 

NA 
92,918 

2,524 
20,026 

0 
0 

1,694 
11 

6,514 

1,015 
145 
150 

191 
201 
23 
42 

Acres 
Units) 

100.1 
116 .1 

6.3 
7 .1 

NA 
784.9 
69 .1 

495.2 
0 
0 

5.2 
3.2 

39.7 
13.4 

136.9 
26.3 
32.0 

164.3 
1,999.8 

61.2 
84.3 
21.5 

167 .o 

2,:166.8 

2000 
Prod, 

6,348 
10,885 

226 
520 

NA 
119,174 

1,747 
21,012 

0 
0 

2,174 
16 

6,951 

658 
100 

92 

182 
134 

22 

Acres 

75.4 
65.2 
8.2 
3.6 

NA 
650.1 

69 .1 
497.3 

0 
0 

5.7 
3.5 

33.5 
13.4 

114.8 
20.4 
27.5 
53. 3 

1,641.0 

50.1 
69.1 
17.4 

137.1 

1,778.1 

2020 

5,432 
6,875 

305 
293 

NA 
111,358 

1,797 
24,818 

0 
0 

2,828 
22 

6,859 

599 
89 

103 

167 
122 

20 
309 

TABLE 13-44 Crop Acreage and Production, Current Normal and Projections for 1980, 2000, 
2020---Planning Subarea 2.3 

Crop 

Wheat 

Prod. 
Upit 

Bu 
Oats Bu 
Rye Bu 
Barley Bu 
Misc. Sm. Grains Bu 
Corn for grain Bu 
Corn Silage Ton 
Soybeans Bu 
Dry Edible Beans CWT 
Sugar Beets Ton 
Potatoes CWT 
Fruits Tons 
Conun. Vegetables CWT 
Commercial Sod II 
Alfalfa Hay Ton 
Cl-Tim-0th-Hay Ton 

• Cropland Pasture * 
Idle Cropland 
TOTAL CROPLAND 

Improved Pasture * 
Improvable Past. * 
N-Improv. Pasture * 
TOTAL PASTURE 

TOTAL AG. LANDI 

Current 
Normal 

Acres 

452.3 
185.4 
15.6 
13.6 
18.2 

1,075.3 
159.2 
251.0 
116. 7 

.7 
22.9 

199.0 
59.8 
14.6 

513.6 
164.9 
155.1 

1,956.9 
5,374.8 

115.3 
344.1 

459.4 

5., 834. 2 

16,186 
9,777 

410 
586 

NA 
75,636 
1,851 
5,357 

698 
31 

2,775 
337 

4,894 

1,177 
254 

NA 

(See Table 13-39 for footnotes.) 

Acres 

565.4 
278.1 

15.2 
21.3 

NA 
1,043.2 

135. 3 
294.3 
119. 8 

0 
9.6 

139. 9 
51.7 
14.6 

462.2 
148.4 
147. 3 

1,859.1 
5,305.4 

113.8 
339.7 

453.5 

5,758.9 

1980 
Prod, 

(1,000 
25,182 
20,746 

532 
1,342 

NA 
103,533 

2,197 
7,938 
1,797 

0 
3,177 

513 
7,238 

1,384 
323 
262 

211 
429 

640 

Acres 
Units) 

623.2 
181.6 

20.6 
19.7 

NA 
1,191.5 

175.1 
332.1 
141.9 

0 
11.4 

142.8 
57 .9 
14.6 

462.2 
148.4 
131.8 

1,545.1 
5,199.9 

111.5 
333.0 

444.5 

5,644.4 

2000 
Prod-

34,663 
15,742 

743 
1,421 

NA 
137,768 

3,395 
11,340 

2,555 
0 

4,783 
738 

10,426 

1,672 
341 
315 

254 
404 

Acres 

754.4 
101.1 
28.0 
17.0 

NA 
1,666.5 

222 .9 
439.2 
183.5 

0 
14.1 

160.2 
73.5 
14.6 

462.2 
131.9 
147.3 
653.6 

5,070.0 

108. 7 
324.7 

433.4 

5,503.4 

2020 
Prod, 

48,785 
9,649 
1,037 
1,377 

NA 
208,064 

4,381 
16,832 

3,671 
0 

7,071 
1,055 

15,432 

1,892 
363 
419 

280 
455 

735 
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TABLE 13-45 Crop Acreage and Production, Current Normal and Projections for 1980, 2000, 
2020-Planning Subarea 2.4 

Crop 

Wheat 

Prod. 
Unit 

Bu 
Oats Bu 
Rye Bu 
Barley Bu 
Misc, Sm. Grains Bu 
Corn for grain Bu 
Corn Silage Ton 
Soybeans Bu 
Dry Edible Beans CWT 
Sugar Beets Ton 
Potatoes CWT 
Fruits Tons 
Connn. Vegetables CWT 
Commercial Sod # 
Alfalfa Hay Ton 
Cl-Tim-0th-Hay Ton 
Cropland Pasture * 
Idle Cropland 
TOTAL CROPLAND 

Improved Pasture * 
Improvable Past. * 
N-Imprv. Pasture * 
TOTAL PASTURE 

TOTAL AG. LAND1 

Current 
Normal 

Acres 

33.2 
39.5 
5.5 

. 7 
NA 

64.7 
50.7 
0.4 
3.5 

0 
13.5 

145 .9 
25.3 

0 
211. 3 

67.6 
:i2. 7 

766.2 
1,481.5 

83.3 
268.2 

351.8 

1,833.3 

Prod. 

1,022 
1,384 

105 
25 
NA 

3,367 
445 

7 
31 

0 
1,172 

211 
1,522 

367 
82 
NA 

(See Table 13-39 for footnotes.) 

Acres 

33. 7 
31.6 
6.8 
3.2 

NA 
51.8 
35 .5 

0 
2.3 

0 
1.5 

101.2 
19 .5 

0 
137.3 

57.5 
34.3 

963.3 
1,478.6 

83.1 
267.7 

351.1 

1,829.7 

1980 
Prod, 

(1,000 
1,471 
2,151 

156 
178 

NA 
3,798 

477 
0 

34 
0 

424 
371 

2,533 

387 
114 

52 

134 
282 

416 

Acres 
Units) 

41.5 
23.4 
5.2 
3.3 

NA 
32.4 
60.8 

1.7 
0 

1.2 
103.3 
20.4 

0 
158.4 

50.7 
42.2 

929.8 
1,473.0 

82. 8 
266.6 

349.8 

1,822.8 

2000 
Ptod-• 

2,214 
1,760 

176 
211 

NA 
2,803 
1,001 

30 
0 

435 
534 

3,475 

553 
106 

91 

171 
297 

Acres 

49.8 
22 .3 

5.2 
3.1 

NA 
58.0 

103.9 

1.0 
0 

1.0 
115.9 

24.0 
0 

200.7 
43.9 
47.4 

790.4 
1,466.6 

82 .4 
265.5 

348.3 

1,814.9 

2020 
Prod. 

3,082 
1,872 

196 
225 

NA 
5,849 
1,860 

20 
0 

404 
763 

4,801 

814 
100 
139 

198 
345 

543 

TABLE 13-46 Crop Acreage and Production, Current Normal and Projections for 1980, 2000, 
2020-Planning Subarea 3.1 

Cron 

Wheat 

Prod. 
Unit 

Bu 
Oats Bu 
Rye Bu 
Barley Bu 
Misc. Sm. Grains Bu 
Corn for grain Bu. 
Corn Silage Ton 
Soybeans Bu 
Dry Edible Beans CWT 
Sugar Beets Ton 
Potatoes CWT 
Fruits Tons 
Comm. Vegetables CWT 
Commercial Sod # 
Alfalfa Hay Ton 
Cl-Time-0th-Hay Ton 
Cropland Pasture * 
Idle Cropland 
TOTAL CROPLAND 

Improved Pasture * 
Improvable Past. * 
N-Imprv. Pasture * 
TOTAL PASTURE 

TOTAL AG. LAND1 

Acres 

18.3 
21.2 
2.0 
0.9 
1.4 

11.5 
18.2 
I Q.6 
12.6 
1.3 
4.7 
2.9 
1.6 
0.2 

113. 8 
22.5 
46.5 

251.9 
531.2 

36.9 
136.0 

173.6 

704.8 

Current 
Normal 

Prod 

619 
908 

43 
30 
NA 

.673 
-164 

11 
43 
15 

850 
7 

73 

202 
29 
NA 

(See Table 13-39 for footnotes.) 

Acres 

22.7 
28.5 
1.1 
2.1 

NA 
9.2 

13. 7 
0 

11.0 
2.4 
2.1 
0.6 
0.8 
0.2 

79. 7 
20.3 
32.6 

303.3 
530.1 

36.7 
135.6 

173.2 

703.3 

1980 
Prod, 

(1,000 
1,049 
1,984 

25 
118 

NA 
691 
189 

0 
171 

36 
530 

2 
109 

227 
41 
49 

661 
137 

203 

Acres 
Units} 

22.9 
14.7 

. 7 
1.9 

NA 
5.8 

19.1 

16.4 
2.7 
1.8 
0.6 

.7 
0.2 

85.4 
21.4 
27.9 

306 .9 
528.6 

36. 7 
'135,3 

172. 7 

701.3 

2000 
Prod, 

1,334 
1,162 

25 
121 

NA 
514 
337 

301 
59 

580 
3 

119 

310 
45 
57 

83 
145 

Acres 

27 .4 
13. 6 

.9 
1.6 

NA 
9.5 

28.2 

24.8 
2.9 
1.6 
U.6 

. 7 
Q.2 

102.5 
27 .0 
41.9 

244.2 
526.7 

36.6 
134.9 

172.1 

698.8 

2020 
Prgd 

1,867 
1,206 

34 
113 

NA 
994 
533 

504 
91 

606 
4 

137 

4J3 
63 

130 

97 
168 

265 
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TABLE 13-47 Crop Acreage and Production, Current Normal and Projections for 1980, 2000, 
2020-Planning Subarea 3.2 

Prod, 
Crop Unit 

Wheat Bu 
Oats Bu 
Rye Bu 
Barley Bu 
Misc. Sm. Grains Bu 
Corn for grain Bu 
Corn Silage Ton 
Soybeans Bu 
Dry Edible· Beans CWT 
Sugar Beets Ton 
Potatoes CWT 
Fruits Tons 
Comm. Vegetables CWT 
Commercial Sod # 
Alfalfa Hay Ton 
Cl-Tim-0.th-Hay Ton 
Cropland Pasture * 
Idle Cropland 
TOTAL CROPLAND 

Improved Pasture * 
Improvable Past. * 
N-Imprv. Pasture * 
TOTAL PASTURE 

TOTAL AG . LAND 1 

Current 
Normal 

Acres Prod. 

238.2 
88.0 
5.7 
3.8 

NA 
273.2 
89.1 
96.2 

482.3 
69. 7 
14.8 
11.0 

9.0 
2.5 

258.r 
46.7 
71.6 

610.2 
2,370.0 

31.0 
154.2 

185.2 

2,555.2 

9-, 930 
5,288 

164 
188 

NA 
19,048 

978 
1,970 
4,481 

980 
1,452 

7 
1,917 

568 
68 
NA 

(See Table 13-39 for footnotes,) 

1980 
Acres 

296 .0 
132.0 

5.2 
13.4 

NA 
214.1 

66 .8 
130.7 
447 .9 
136.8 

8.9 
1.9 

20.1 
2.5 

206.4 
35.0 
57.3 

564.4 
2,339.4 

30.6 
152.2 

182.8 

2,522.2 

Prod. 
(1,000 

15,576 
11,190 

200 
876 

NA 
21,803 

1,118 
3,659 
7,166 
2,121 
2,224 

7 
2,714 

603 
71 
93 

Acres 
Units) 

324.0 
103.2 

7.0 
13.9 

NA 
224.0 

93.6 
156.9 
506.4 
153.9 

10.1 
2.0 

23.3 
2.5 

219.3 
39. 7 
60.8 

354.2 
2,294.8 

30.0 
149.2 

179. 3 

2,474.1 

2000 
Prod. 

20,749 
9,536 

289 
1,027 

NA 
27,129 
1,912 
5,402 
9,469 
3,479 
3,189 

10 
4,071 

773 
92 

124 
0 

67 
161 

2020 
Acres 

366.0 
37.1 
9.6 

13.6 
NA 

293.9 
115.8 
201.9 
607.1 
168.4 

12 .2 
2.3 

35.1 
2.5 

232.2 
42.0 
68.0 
56.6 

2,264.3 

29.4 
147 .5 

176.9 

2,441.2 

Prod. 

26,270 
3,802 

423 
1,125 

NA 
37,937 
2,262 
7,934 

12,507 
5,389 
4,647 

14 
7,201 

923 
113 
173 

0 

74 
184 

258 

TABLE 13-48 Crop Acreage and Production, Current Normal and Projections for 1980, 2000, 
2020-Planning Subarea 4.1 

Crop 

Wheat 
Oats 
Rye 
Barley 
Misc. Sm. Grains 
Corn for grain 
Corn Silage 
Soybeans 
Dry Edible Beans 
Sugar Beets 
Potatoes 
Fruits 
Comm. Vegetables 
Commercial Sod 
Alfalfa Hay 
Cl-Tim-0th-Hay 
Cropland Pasture 
Idle Cropland 
TOTAL CROPLAND 

Prod. 
Unit 

Bu 
Bu 
Bu 
Bu 
Bu 
Bu 
Ton 
Bu 
CWT 
Ton 
CWT 
Tons 
CWT 
II 
Ton 
Ton 
* ·'. 

Improved Pasture * 
Improvable' Past. * 
N-lmprv. Pasture * 
TOTAL -PASTURE 

TOTAL AG. LANnl 

Current 
Normal 

Acres 

183.4 
88.0 

4.7 
2.2 

NA 
340.8 
92.6 

258.8 
52.1 
19.5 
13.8 
19.9 
43.1 
17.2 

213.8 
67.8 
12.7 

785.1 
2,215.5 

30.3 
87.3 

117.7 

2,333.3 

Prod. 

6,625 
5,538 

134 
90 
NA 

25,205 
999 

6,031 
446 
136 
913 

41 
3,145 

479 
102 

NA 

(See Table 13-39 for footnotes.) 

Acres 
1980 

Prod. 

210.5 
77.4 
3.3 
4.6 

NA 
255.6 

69 .5 
371.3 
62.8 
22.9 
3.0 
5.8 

34.9 
17.2 

171.0 
50.9 
10 .2 

642.1 
2,013.0 

27 .5 
79 .5 

107.0 

2,120.0 

(1,000 
10,286 

6,367 
127 
296 

NA 
24,537 

1,121 
11,833 

910 
344 
847 

21 
4,705 

495 
99 
19 

49 
85 

134 

2000 
Acres 

Units) 
196 .0 

79.7 
3.7 
3.4 

NA 
232.0 
60.2 

313.2 
69.9 
25.7 
2.4 
6.1 

31.2 
17 .2' 

117.6 
30.5 

7 .o 
530.2 

1,726.0 

23.6 
68.2 

91.8 

1,817.8 

Prod. 

11,702 
6,723 

151 
242 

NA 
26,608 

1,184 
12,648 

1,202 
565 

1,015 
31 

5,461 

427 
67 
17 

50 
68 

2020 
Acres 

213.9 
35.2 
4.2 
2.0 

NA 
294.5 

64.9 
383.4 
93.1 
28.2 

3.0 
6.8 

33.4 
17 .2 

128.3 
17 .o 

7 .6 
203.2 

1,535.9 

19.8 
61.9 

81.7 

1,617.6 

Prod. 

14,427 
3,288 

186 
169 

NA 
35,202 
1,188 

17,201 
1,815 

875 
1,212 

44 
6,859 

529 
44 
22 

47 
67 

114 

/ 
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TABLE 13-49 Crop Acreage and Production, Current Normal and Projections for 1980, 2000, 
2020-Planning Subarea 4.2 

Crop 

Wheat 

Prod. 
Unit 

Bu 
Oats Bu 
Rye Bu 
Barley Bu 
Misc. Sm. Grains Bu 
Corn for gra_in Bu 
Corn Silage Ton 
Soybeans Bu 
Dry Edible Beans CWT 
Sugar Beets Tqn 
Potatoes CWT 
Fruits Tons 
Comm. Vegetables CWT 
Commercial Sod # 
Alfalfa Hay Ton 
Cl-Tim-0th-Hay Ton 
Cropland Pasture * 
Idle Cropland 
TOTAL CROPLAND 

Improved Pasture * 
Improvable Past. * 
N-Imprv. Pasture * 
TOTAL PASTURE 

TOTAL AG. LANDI 

Current 
Normal 

Acres 

509.5 
207.2 

9.1 
2.5 

NA 
1,201.0 

66.7 
1,526.2 

0 
33.6 
4.3 

10.9 
44.4 
0.9 

258.4 
185.9 

0

92.9 
581.6 

4,735.1 

81.3 
132.5 

213.8 

4,948.9 

Prod, 

18,805 
12,590 

270 
111 

NA 
101,121 

902 
38,755 

0 
353 
602 

26 
3,951 

582 
286 

NA 

2,138 

(See Table 13-39 for footnotes.) 

Acres 

546.3 
142.2 

7.1 
8.3 

NA 
900.5 

70.0 
1,964.2 

0 
59.8 

3.8 
4.fl 

'5 .2 
0.9 

232 .6 
167.3 

92.9 
437.4 

4,683.4 

80.4 
131.l 

211.5 

4,894.9 

1980 
Prod, 

(1,000 
27,975 
12,454 

272 
533 

NA 
97,411 

1,404 
61,880 

0 
717 

1,059 
18 

6,333 

697 
333 
169 

Acres 
Units) 

388.1 
209. 7 

8.9 
7.4 

NA 
1,129.6 

93.4 
2,034.1 

0 
58.8 

3.0 
5.3 

52.4 
0.9 

219.6 
120.8 

83.6 
184.2 

4,599.8 

79 .0 
128. 7 

207.7 

4,807.5 

2000 
Prod-

25,045 
19,140 

366 
544 

NA 
148,297 

2,197 
81,776 

0 
1,177 
1,449 

26 
9,433 

722 
263 
198 

170 
144 

2020 
Acres 

254.8 
82.9 
11.2 
- 6.2 

NA 
1,313.9 

120.1 
2,165.9 

0 
59. 7 -

5.0 
5.8 

66.9 
0.9 

219.6 
74.4 
88.2 
36.4 

4,Sll.9 '\ 

77 .5 
126.2 

203.7 

4,715.6 

Prod, 

18,397 
7,747 

491 
506 

NA 
198,760 

2,669 
104,266 

0 
1,823 
2,020 

37 
14,060 

789 
172 
240 

190 
164 

354 

TABLE 13-50 Crop Acreage and Production, Current Normal and Projections for 1980, 2000, 
2020-Planning Subarea 4.3 

Crop 

Wheat 

Prod. 
Unit 

Bu 
Oats Bu 
Rye Bu 
Barley Bu 
Misc. Sm. Grains Bu 
Corn for grain Bu 
Corn Silage Ton 
Soybeans Bu 
Dry Edible Beans CWT 
Sugar Beets Ton 
Potatoesr CWT 
Fruits Tons 
Comm. Vegetables CWT 
Commercial Sod # 
Alfalfa Hay Ton 
Cl-Tim-Ot.h-Hay Ton 
Cropland Pasture * 
Idle Cropland 
TOTAL CROPLAND 

Illlproved Pasture * 
Improvable Past. * 
N-Imprv. Pasture * 
TOTAL PASTURE 

TOTAL AG. LANDI 

Acres 

46.6 
32.1 
1.5 

. 5 
1.4 

80.6 
32.1 
50.1 

0 
0 

7 .0 
15.6 
13.0 

2.6 
47.3 

181.8 
29.3 

199.8 
741.3 

45.7 
85.6 

131.3 

872 .6 

Current 
Normal 

Prod. 

1,533 
1,769 

40 
20 
NA 

6,043 
349 

1,012 
0 
0 

608 
38 

737 

108 
144 

NA 

(See Table 13-39 for footnotes,) 

Acres 

35.2 
48.2 
0.7 
2.1 

NA 
60.4 
12.8 
59.8 

0 
0 

2.2 
8.9 
8.4 
2.6 

23.7 
72. 7 
14.6 

327.7 
680.0 

41.9 
78.6 

120.5 

800.5 

1980 
Prod. 

(1,000 
1,594 
3,637 

25 
118 

NA 
5,609 

220 
1,657 

0 
0 

678 
31 

1,086 

68 
129 

25 

Acres 
Units) 

37.9 
26.1 

.6 
1.9 

NA 
55.5 
14.4 
71.8 

0 
0 

1.7 
8.8 
7.0 
2.6 

16.6 
54.5 
8.8 

258.3 
566.5 

34 .9 
65.5 

100.4 

666.9 

2000 
Prod. 

2,063 
2,116 

25 
121 

NA 
6,150 

285 
2,419 

0 
0 

928 
44 

1,192 

57 
100 

17 

72 
75 

Acres 

45.5 
12.8 

. 8 
1.6 

NA 
85.5 
19. 3 
62.4 

0 
0 

2.6 
10.2 
6.9 
2.6 

21.3 
36.4 
8.8 

155.0 
471.3 

29.0 
54.6 

83.6 

554.9 

2020 
Prod. 

2,797 
1,189 

34 
113 

NA 
9,996 

420 
2,479 

·O 
0 

1,293 
64 

1,372 

87 
77 
24 

68 
72 

140 
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TABLE 13-51 Crop Acreage and Production, Current Normal and Projections for i~SO, 2000, 
2020.-Planning Subarea 4.4 . . 

Crop 

Wheat 
Oats 
Rye 
Barley 
Misc. Sm. Grains 
Corn for grain 
Corn Silage 
Soybeans 
Dry Edible Beans 
Sugar Beets 
Potatoes 
Fruits 
Comm. Vegetables 
C9mmercial Sod 
Alfalfa Hay 
Cl-Tim-0th-Hay 
Cropland Pasture 
Idle Cropland 

. TOTAL CROPLAND 

Prod. 
Unit 

Bu 
Bu 
Bu 
Bu 
Bu 
Bu 
Ton 
Bu 
CWT 
Ton 
CWT 
Tons 
CWT 
II 
Ton 
Ton 
* 

rDlproved Pasture * 
Improvable Past. * 
N-Imprv. Pasture ·* 
TOTAL PASTURE 

TOTAL AG. LAND
1 

Current 
Normal 

Acfes 

25.5 
61.3 

2.2 
. 8 
NA 

35.1 
49.0 
•• 
·o.6. 

0 
5.7 

67.7 
3.8. 8 

89.9 
189.0 
45.6 

247.5 
858,7 

84.7 
149:9 

17 .o 
252.6 

, 1,111..3 

Pr6d, 

866 
3,420 

66 
32 
NA 

2,349 
692 
•• 

24 
0 

1,151 
150 

3,034 

242 
376 

NA 

(See Table 13-39 for footnotes.) 

Acres 

12 .8 
55.2 

1.6 
1.5 

NA 
26.3 
29.4 
•• 
1.6 

0 
3.8 

50.4 
37 .5 

49.5 
94.5 
27.4 

~49.7 
841.2 

82.9 
146.8 
14.8 

247.5 

1,088.7 

1980 
Prod. 

(1,000 
594 

4,402 
89 
57 
NA 

2,663 
644 
•• 

23 
0 

1,207 
185 

5,067 

201 
301 

55 

2000 
Acres 

Units) 
12.7 
35.1 
1.8 
1.1 

NA 
17.5 
34.3 

1.8 
0 

3.0 
51.7 
39. 7 

40.5 
75.5 
22.8 

472 .9 
810.4 

17,1 
141.4 

79.9 
238.4 

1,048.8 

Prod. 

725 
3,210 

75 
73 
NA 

2,088 
912 

30 
0 

1,652 
267 

6,951 

192 
284 

55 

241 
211 
11 

Acres 

14.8 
24.5 
2.3 

. 7 
NA 

14.0 
44.1 

2.1 
0 

4.7 
57.8 
46.8 

31.5 
66.1 

·22 .8 
450.0 
781.9 

77.2 
136.6 

16.2 
230.0 

1,011.9 

2020 
Pi:'od, 

-1,020 
2,476 

102 
56 
NA 

1,995 
1,317 

40 
0 

2,303 
381 

9,602 

162 
288 

82 

259 
228 
12 

TABLE 13-52 Crop Acreage and Productfo.n, Current No;mal and Projections for 1980, 2000, 
2020.-Planning Subarea 5.1 

Crop 

Wheat 

Prod. 
Unit 

Bu 
Oats Bu 
Rye Bu 
Barley Bu 
Misc--. Sm. Grains Bu 
Corn for .grain Bu 
Corn Silage Ton 
Soybeans Bu 
Dry_ Edible Beans CWT 
Sugar JJeets Ton 
Potatoes CWT' 
Fruits. Tons 
Cotmll, Vegetables CWT 
Commercial Sod # 
Alfalfa Hay Ton 
Cl-Tim-0th-Hay Ton 
Cropland Pasture * 
Idle Cropland 
TOTAL CROPLAND 

Improved Pasture * 
Improvable Past. * 
N-lmprv. Pasture * 
TOTAL PASTURE 

TOTAL AG. LAND1 

Current 
Normal 

Acres Prod. 

55.0 
75.6 
2.5 
1.2· 

NA 
54.3 
58.6 
0.1 

35.1 

11.8. 
30,4 
46.2 
0;4 

172.1 
101.0 

13.3 
397 .5 

1,055.1 

46.8 
116.1 

162.9 

1,218.0 

2,036 
4,431 

87 
63 
NA 

4,021 
828 

4 
778 

.2,040 
60 

5,121 

460 
185 

NA 

(See Table 13-39 for footnotes.) 

. 1980 
Acres 

27 .5 
56.7 

1.5 
3.7 
NA-, 

40.7 
38.1 
•• 

41.7 

7.4 
17.2 
54.3 

o.-4 
111.8 

80.8 
9.3 

549.4 
1,040.5 

46.1 
114.6 

160. 7 

1,201.2 

Prod. 
(1,000 

1,355 
,4,527 

57 
237 

NI. 
4,228 

842· 
•• 
592 

0 
2,330 

63 
7,600 

453 
262 

22 

2000 
Acres 

Units) 
27 .5 
54.4 

2 .. 1 
3.0 

NA 
27 .1' 
43.9 

40.6 

5.8 
17.4 
57 .9 
0.4 

94.'6 • 
50.1 
8.0 

588.1 
1,020.9 

45.2 • 
112.5 

157.7 

1,178.6 

Prod. 

1,617 
5,039 

88. 
224 

NA 
3,325 

• 1,184 

691 

3,189 
90 

10,426 

461 
193 

20 

133 
167 

2020 
Acres 

51.8 
30.2 

3.1 
2,4 
. NA 

21.7 
52.7 

42.0 

'- 9.1 
19.6: 
68.6 
0.4 

103 .. 2 
45.4 
8.6 

, 537. 3 
996.1 

44.1 
109,8 

153.9 

Prod. 

3,656 
3,090 

135 
197 

NA 
3,124 
1,583 

80,7 •.. 

4,444 
, 129 

.1.4,493 

553 
.203 

33 

144 
182 • 
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TABLE 13-53 Crop Acreage and Production, Current Normal an·d Projections for 1980, 2000, 
2020-PlaIJning Subarea 5.2 

Current 
Prod. Normal 1980 2000 2020 

CroE: Unit ~;i;:es P[Qd. Acres Prod. Acres Prod. Acre·s ·Prod! 
(1,000 Units) -

Wheat Bu 63.4 2,'296 59.4 2,902 69.6 4,194 90.4 6,296 
Oats Bu 133.1 7,562 199.6 15,869 123.8 11,206 95.6 9,832 
Rye Bu 4.1 143 2.5 95 3.4 138 4.6 203 
Barley Bti 1.8 86 10.1 651 10.3 755 8.9 731 
Misc. Sm. Grains Bu 6.4 NA NA NA NA NA NA NA 
Corn for grain Bu 95.0 6,712 71.2 7,300 47 .5 5,732 93.9 13,363 
Corn Silage Ton 122:2 1,637 73.3 1,589 79.4 2,089 10:i.8 3,034 
Soybeans Bu 2.1 51 .5 15 .5 18 ·.5 184 
Dry Edible Beans CWT 52.4 1,124 42.7 683 40.2 751 39.2 807 
Sugar Beets Ton 0 0 0 0 0 0 0 0 
Potatoes CWT 11.5 2,257 6.7 2,118 5.3 2,899 8.2 4;040 
Fruits Tons 71.0 144 52.3 192 53.4 276 59.9 394 
Comm. Vegetables CWT 63.2 5,968 50.9 6,876 45.4 7,944 42 .4 8,683 
Commercial Sod II 0.1 0.1 0.1 0.1 
Alfalfa Hay Ton 334.9 848 184.2 751 167 .5 786 167 .5 870 
Cl-Tim-0th-Hay Ton 222.6 410 149.3 483 122.4 470 89.0 387 
Cropland Pasture • 63,3 NA 38.0 H 31.6 85 34.8 126 
Idle Cropland 512.0 793.8 903.2 831.5 
TOTAl CROPLAND 1,759.1 1,734.6 -c 1,703.6 1,670.3 

Improved Pasture • 119.0 ~ 117.4 115.3 339 113.0 371 
Improvable Past. * 272.5 268.6 263,7 406 258.6 446 
N-Imprv. Pasture • 52.2 51.6 50.7 43 49.7 47 
TOTAL PASTURE 443.7 437.6 429.7 421.3 

TOTAl AG. LANDl 2,202.8 2,172.1 2,133.3 2,091.6 

(See Table 13-39 for footnotes.) 

TABLE 13-54 Crop Acreage and Production, Current Normal and Projections for 1980, 2000 
2020-Planning Subarea 5.3 

Current 
Prod. Normal 1980 2000 2020 

Cree Unfr Acres Prod. Acres , Prod. Acres Prod. Acres -Prod. 
(1,000 Units) 

Wheat Bu 1.9 45 0.4 15 .5 17 1.0 53 
Oats Bu 53.1 2,598 50.4 3,868 30.7 2,528 21.2 1,970 
Rye Bu •• •• •• •• • • •• •• • • 
Barley Bu 0.3. 12 0.6 30 ,6 30 .5 28 
Misc. Sm. Grain Bu NA NA NA NA NA NA NA NA 
Corn for grain Bu 1..5 91 0.4 29 .4 28 .3 27 
Corn Silage Ton 35.7 529 19.6 389 19.6 473 23.2 646 
Soybeans Bu 
Dry Edible Beans CWT 0 0 0 0 0 0 0 0 
Sugar Beets Ton 0 ·O 0 0. 0 0 0 0 
Potatoes CWT 0.1 71 0.2 42 0.2 58 .2 81 
•Fruits Tons 0.1 •• 0.1 • 0.1 •• 0,1 * 
Comm. Vegetables CWT 0.2 22 0.1 20 .1 27 
C01m0ercial Sod # 
Alfalfa Hay Ton 120.1 288 66.1 257 54.0 244 60.1 307 
Cl-Tim-0th-Hay Ton 248.2 428 124.1 358 111.7 377 111.7 463 
Cropland Pasture • 30.0 NA 15.0 29 12.0 30 12.0 41 
Idle-Cropland 142.9 356.6 402.1 0 399.6 0 
TOTAL CROPLAND 633.9 633. 7 632.3 630. 7 

Improved Pasture • 40.0 40.0 39.9 97 39.7 107 
Improvable Past. • 71.3 71.2 71.1 101 70.9 113 
N-Imprv. Pasture • 143.1 143.1 142. 7 72 142.3 84 
TOTAl PASTURE 254.4 254.3 253. 7 253.1 

TOTAL AG. LANDI 888.3 , 888.0 886.0 883.8 

(See Table 13-39 for footnotes.) 
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TABLE 13-55 • Acreage Under Cnltivation by Categories of Land Use Intensity, Current Normal 
and Projecti_ons to 1980, 2000, and 20201 

Planning 
Subarea 

1.1 
Specialty Crops 
Row Crops 
Small Grains 
Hay and Pasture 

Total Cropland 
Idled Cropland 
Permanent Pasture 

TOTAL 

1.2 
Specialty Crops 
Row Crops 
Small.Grains 
Hay and Pasture 

Total Cropland 
Idled Cropland 
Permanent Pasture 

TOTAL 

2.1 
Specialty Crops 
Row Crops 
Small Grains 
Hay and Pasture 

Total Cropland 
Idled Cropland 
Permanent Pasture 

TOTAL 

2.2 
Specialty Crops 
Row Crops 
Small Grains 
Hay. and Pasture 

Total Cropland 
Idled Cropland 
Permanent Pasture 

TOTAL 

Current 
Normal 

2.2 
3.0 

31.0 
219.7 
255.9 
174.2 

99 .5 
527. 6 

7.2 
.4 

15.0 
114.1 
136. 7 
126.1 

65.8 
328 .6 

161.2 
550.5 
534.7 

1,351.7 
2,598.1 

718. 3 
356. 7 

3,-673.1 

72.8 
1,449.3 

298.2 
545.9 

2,366.2 
477 .2 
237.4 

3,080.8 

1980 2000 
1,000 Acres 

2.2 
1. 7 

40.6 
159. 7 
204.2 
225.9 

99 .5 
529.6 

1.4 
.2 

19.8 
63.8 
85.2 

177 .6 
65 .8 

328.6 

179.6 
416.2 
657.3 

1,087.8 
2,340.9 

967 .5 
355.8 

3,664.2 

56.5 
1,477.1 

248.7 
373.3 

2,155.6 
321.4 
206.8 

2,683.8 

1.8 
2.7 

21.9 
120.9 
14 7. 3 
282.4 

99 .4 
529.1 

1.1 
.4 

8.4 
48.0 
57.9 

204.9 
65.8 

328.6 

210.1 
477 .2 
613.6 
924.9 

2,225.8 
1,067.6 

354.2 
• 3,647.6 

48.1 
1,349.2 

229.6 
208.6 

1,835.5 
164.3 
167.0 

2,166.8 

1 Specialty Crops: Fruits, Vegetables, Potatoes, Sugar Beets. 
Row Crops: Corn, Corn Silage, Soybeans, Dry Beans. 
Small Grains: Wheat, Oats, Barley, Rye, Misc. Small Grains; 
Hay and Pasture: Alfalfa, Clover-Timothy, Cropland Pasture, Sod. 

2020 

2.1 
4.2 

21.8 
119.5 
147.6 
281.4 

99.2 
528.2 

1.1 
1.4 
8.4 

47.0 
57.9 

204.9 
65.8 

328.6 

260.0 
675.5 
513.5 
802.9 

2,251.9 
1,023.0 

352.2 
3,627.1 

42.7 
1,216.5 

152 .4 
176.1 

1,587.7 
53.3 

137.1 
1,778.1 
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TABLE 13-55(continued) Acreage Under Cultivation by Categories of Land Use Intensity, Cur
rent Normal and Projections to 1980, 2000, and 20201 

Planning 
Subarea 

2.3 
Specialty Crops 
Row Crops 
Small Grains 
Hay and Pasture 

Total Cropland 
Idled Cropland 
Permanent Pasture 

TOTAL 

2.4 
Specialty Crops 
Row Crops 
Small Grains 
Hay and Pasture 

Total Cropland 
Idled Cropland 
Permanent Pasture 

TOTAL 

3.1 
Specialty Crops 
Row Crops 
Small Grains 
Hay and Pasture 

Total Cropland 
Idled Cropland 
Permanent Pasture 

TOTAL 

3.2 
Specialty Crops 
Row Crops 
Small Grains 
Hay and Pasture 

Total Cropland 
Idled Cropland 
Permanent Pasture 

TOTAL 

Current 
Normal 

282.4 
1,602.2 

685 .1 
848.2 

3,417.9 
1,956.9 

459.4 
5,834.2 

184.7 
119.3 

78.9 
332.4 
715.3 
766.2 
351.8 

1,833.3 

10.5 
42.9 
43.8 

182.1 
279.3 
251.9 
173.6 
704.8 

104.5 
940.8 
335.7 
378.8 

1,759.8 
610.2 
185.2 

2,555.2 

1980 2000 
1,000 Acres 

201.2 
1,592.6 

880.0 
772.5 

3,446.3 
1,859.1 

453.5 
5,758.9 

122.2 
89.6 
75.3 

228.2 
515.3 
963. 3 
351.1 

1,829.1 

5.9 
33.9 
54.4 

132.6 
226.8 
303.3 
173. 2 
703. 3 

167 .6 
859.5 
446.6 
301.3 

1,775.0 
564.4 
182.8 

2,522.2 

212.1 
1,840.6 

845.1 
757 .o 

3,654.8 
1,545.1 

444.5 
5,644.4 

124.9 
94.9 
73.4 

250.0 
543.2 
929.8 
349.8 

1,822.8 

5.8 
41.3 
40.2 

134.4 
221. 7 
306.9 
172. 7 
701.3 

189.3 
980.9 
448.1 
322.3 

1,940.6 
354 .2 
179.3 

2,474.1 

1 Specialty Crops: Fruits, Vegetables, Potatoes, Sugar Beets. 
Row Crops: Corn, Com Silage, Soybeans, Dry Beans. 
Small Grains: Wheat, Oats, Barley, Rye, Misc. Small Grains. 
Hay and Pasture: Al.falfa, Clover-Timothy, Cropland Pasture, Sod. 

2020 

247.8 
2,512.1 

900.5 
756.0 

4,416.4 
653. 6 
433.4 

5,503.4 

140.9 
162.9 

80.4 
292.0 
676 .2 
709.4 
348. 3 

1,814.9 

5.8 
62.5 
43.5 

170.7 
282.5 
244.2 
172.1 
698. 8 

218.0 
1,218.7 

426.3 
344.7 

2,207.7 
56.6 

176.9 
2,441.2 



Land Use Projections 55 

TABLE 13-55(continued) Acreage Under Cultivatiop by Categories of Land Use Intensity, Cur-
rent Normal and Projections to 1980, 2000, and 20201 

Planning Current 
Subarea Normal 1980 2000 2020 

1,000 Acres 
4.1 

Specialty Crops 96.3 66. 6 65.4 71.4 
Row Crops 744.3 759.2 675 .3 835.9 
Small Grains 278.3 295.8 282 .8 255.3 
Hay and Pasture 311.5 249.3 172 .3 • 170.1 

Total.Cropland 1,430.4 1,370.9 1,195.8 1,332.7 
Idled Cropland 785.1 642 .1 530 .2 203.2 
Permanent Pasture 117. 8 107.0 91.8 81.7 

TOTAL 2,333.3 2,120.0 1,817.8 1,617.6 

4.2 
Specialty Crops 93.2 113. 7 60, 7 137.4 
Row Crops 2,793.9 2,934.7 3,257.1 3,599.9 
Small Grains 728.3 703. 9 119.5 355 .1 
Hay and Pasture 538.1 493. 7 424.9 383.l 

Total Cropland 4,153.5 4,246.0 4,415.6 4,475.5 
Idled Cropland 581.6 437.4 184.2 36,4 
Permanent Pasture 213.8 211,5 207.7 203.7 

TOTAL 4,948.9 4,894.9 4,807.5 4,715.6 

4.3 
Specialty Crops 35.6 19 .5 17.5 22.3 
Row Crops 162 .. 8 133.0 141. 7 167 .2 
Small Grains 82 .1 86.2 66.5 60.7 
Hay and Pasture 261.0 113.6 82.5 68,7 

Total Cropland 541.5 352, 3 308.2 316.3 
Idled Cropland 199 .8 327. 7 258.3 155 .o 
Permanent Pasture 131.3 120.5 100 .4 83.6 

TOTAL 872.6 800.5 666.9 554.9 

4.4 
Specialty Crops 112.2 91.7 94.4 109.3 
Row Crops 84.7 57,3 53.6 60.2 
Small Grains 89. 8 71.1 50.7 42.3 
Hay and Pasture 324. 5 171.4 138.8 120.1 

Total Cropland 611.2 391.5 377 .5 331.9 
Idled Cropland 247.5 449.7 472. 9 450.0 
Permanent Pasture 252.6 247 .5 238.4 230.0 

TOTAL 1,111.3 1,088.7 1,048.8 1,011.9 

lspecialty Crops: Fruits, Vegetables, Potatoes, Sugar Beets. 
Row Crops: Corn, Corn Silage, Soybeans, Dry Beans. 
Small Grains: Wheat, Oats, Barley, Rye, Misc. Small Grains. 
Hay and Pasture: Alfalfa, Clover-Timothy, Cropland Pasture, Sod, 
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TABLE 13-55(continued) Acreage Under Cultivation by Categories of Land Use Intensity, Cur
rent Normal and Projections to 1980, 2000, and 20201• 

Planning 
Subarea 

5.1 
Specialty Crops 
Row Crops 
Small Grains 
Hay and Pasture· 

Total Cropland 
Idled Cropland 
Permanent.Pasture 

TOTAL 

5.2 
Specialty Crops 
Row Crops 
Small Grains 
Hay and Pasture 

Total Cropland 
Idled Cropland 
Permanent Pasture 

TOTAL 

5.3 
Specialty Crops 
Row Crops 
Small Grains 
Hay and Pasture 

Total Cropland 
Idled Cropland 
Permanent Pasture 

TOTAL 

BASIN TOTAL 
Specialty Crops 
Row Crops 
Small Grains 
Hay and Pasture 

Total Cropland 
Idled Cropland 
Permanent Pasture 

TOTAL 

Current 
Normal 

88.4 
148.1 
134.3 
286.8 
657 .6 
397.5 
162.9 

1,218.0 

145. 7 
271. 7 
208.8 
620.9 

1,247.1 
512.0 
443.7 

2,202.8 

.2 
37.2 
55. 3 

398.3 
491.0 
142.9 
254.4 
888.3 

1,400.7 
8,949.9 
3,599.3 
6,711.8 

20,661.7 
7,947.3 
3,505.8 

32,114.8 

1980 2000 
1,000 Acres 

78.9 
120.5 

89.4 
202.3 
491.1 
549.4 
160.7 

1,201.2 

271.6 
187.7 
271.6 
371.6 
940.8 
793.8 
437.6 

2,172.1 

.5 
20.0 
51.4 

205.2 
277.1 
356.6 
254.3 
888.0 

1,217.4 
8,684.0 
3,992.8 
4,924.8 

18,819.0 
. 8,939.2 

3,427.5 
31,185.7 

87.0 
111.6 

81.1 
153.1 
432.8 
588.1 
157. 7 

1,178.6 

104.1 
167.6 
207 .1 
321.6 
800.4 
903.2 
429. 7 

2,133.3 

.4 
20.0 
31.8 

178.0 
230.2 
402.1 
253.7 
886.0 

1,275.5 
9,214.4 
3,621.1 
4,236.3 

18,347.3 
8,194.2 
3,312.1 

29,858.6 

1 
Specialty Crops: Fruits, Vegetables, Potatoes, Sugar Beets. 
Row Crops: Corn, Corn Silage, Soybeans, Dry Beans. 
Small Grains: Wheat, Oats, Barley, Rye, Misc. Small Grains. 
Hay and Pasture: Alfalfa, Clover-Timothy, Cropland Pasture, Sod. 

2020 

97.3 
• 116. 4 

87.5 
157 .6 
458.8 
537.3 
153.9 

1,150.0 

110.5 
237. 4 
199.5 
291.4 
838.8 
831.5 
421.3 

2,091.6 

.4 
23.5 
22.7 

184.5 
231.1 
399 .6 
253.1 
883.8 

1,464.8 
10,894.4 

3,170.4 
4,083.3 

19,612.9 
5,920.4 
3,212.3 

28,745.6 



Section 4 

PROBLEMS AND NEEDS OF AGRICULTURAL AND 
FOREST LANDS 

4.1 IntFoduction 

Estimates-·of agricultural and non-Federal 
forest land problems and needs are based on 
the 1967National Inventory of Soil and Water 
Conservation Needs (CNI). Data for the Basin 
States have been summarized tp show acre
ages of cropland, pasture, other land, and 
forest land needing conservation treatment. 

Th!! CNI recognized many environmental 
factors and potential land uses that affect 
conservation needs. Basic assumptions re
garding population growth, economic activity,. 
and land use to 1980, developed by the USDA 
Land and Water Resources Policy Committee, 
provided guidance for determining the vari
ous conservation needs. These assumptions 
are similar to and compatible with those used 
in the Framework Study. 

Acreage needing treatment was determined 
for land expected to be in eachJand use category 
in 1980, as well as for land already in that use. 
Local technical guides, prevailing agricultural 
operations on the land, and a practical system of 
conservation farming that would be economi
cally feasible for the landowner were taken into 
consideration when determining treatment 
ne<eds. 

Treatment needs of cropland an'd other land 
primarily involve conservation of soil resource 
in terms of soil-loss tolerance. For pasture and 
woodland, conservation of plant cover and the 
soil resource was considered. 

Soil-loss tolerance is specified for a particu- • 
lar soil type at the level at which soil-building 
processes compensate for the rate of erosion. 
Permanent high levels of productivity may be 
maintained by controlling erosion to within 
the specified limits. 

Soil-loss tolerances for soils in the Basin 
range from one to five tons per acre per year. 
Conservation treatment to limit erosion to 
these levels varies by soil type, and has been 
considered in the CNI estimates presented 
here. 

Estimates of land treatment needs that em
phasize physical needs were developed inde-
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pendently of the economic model used to de
termine projected crop acreage and produc
tion for the Framework Study. Nevertheless, 
the two are related. Projections of crop yields 
and cropping patterns used are based on the 
assumption that adequate land treatment 
measures will be installed and maintained. 

It was assumed that the level of land treat
ment will increase through time to the extent 
that increased demand for agricultural prod
ucts requires increasingly intensified agricul
tural production. The model assumes that con
servation measures compatible with mainte
nance and enhanc~ment ofproduc.tive capacity 
to meet Basin production requirements will be 
followed. It also assumes that the productive 
capacity of idle acreage will be maintained 
through appropriate land treatment me~sures. 

The issue of environmental quality is impor
tant as well. Many conservation practices 
have beneficial effects on the natural resource 
base beyond those directly related to produc
tion of food and fiber. Conservation needs es
timates presented here contain consideration 
·of environmental enhancement, including re
duced sedimentation in surface' waters and 

'maintenance and improvement of plant and 
forest cover. 

4.2 Agricultural Land 
, ' 

The CNI identified a total of20,451,200 acres 
of agricultural land needing conservation 
treatment. This totalincludes 16,746,300 acres 
of cropland, 2,419,600 acres of pasture land, 
and 1,285,300 acres ofother land (Table 13-56). 

4.2.1 Cropland 

Of the 28,609,000 acres of cropland in the 
Basin, 16,746,300 acres, or 59 percent, require 
land treatment to reduce runoff, erosion, and 
sedimentation, improve drainage, and provide 
better cultural and water management for ir
rigation (Table 13-57). Adequate conservation 
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TABLE.13-56 - Agricultural and Other Land 
Treatment Needs, 1970 

Total 
Total Pasture Other Agricultural 

Cropland Land Land Land 
Planning Needing Needing Needing Needing 
Subarea Treatment Treatment Treatment Treatment 

(Thousand Acres) 

1.1 187.9 75.9 53 .• 8 317.6 
1.2 100.3 49.7 5. 3 155, 3 
2.1 1,702.3 269. 6 253." 5 2,225.4 
2.2 1,800.5 147 .o 222.7 2,170.2 
2.3 3,060.6 351.3 127. 6 • 3,539.5 
2.4 632.1 263.0 122. 9 1,01~.o 
3.1 261 .s· 130, l 38.0 435.6 
3.2 1,390.3 154 .4 70.9 1,615.6 
4.1 1,173.5 86. 2 45.4 1,305.1 
4.2 3,653.6 120.5 46.4 3,820.5 
4.3 494.4 84.2 121.5 700.l 
4.4 383.1 144. 9 23, 9 551.9 
5.1 533.S 96.3 24 .4 654. 2 
5.2 998.5 304 .6 109.2 1,412.3 
5.3 368.2 ~ ~ 529.9 

TOTAL 16,746.3 2,419.6 1,285.3 20>451.2 

Source: Reference 2. 

treatment has been applied to approximately 
9,547,100 acres. Approximately 3,!1_04,000 acres 
require proper crop residue use and annual 
cover crops. The use of sod in the cropping 
system is needed on approximately 2,596,000 
acres. Approximately 682,000 acres require 
contouring to control erosion, and 2,324,000 
acres require strip cropping, terraces, and di
versions in order to reduce water and wind 
erosion. A change to a permanent cover of 
grass or trees is needed on 420,000 acres, as 
these lands are unsuited for row or grain 
crops. Approximately 6,218,000 acres require 
installation of adequate drainage systems for 
the removal of excess surface -and _internal 
water. 

It is estimated that of the 487,500 acres of 
orchards, vineyards, and bush fruit in the Ba
sin, approximately 170,000 acres require con
servation treatment. Some conservation prac
tices required on this land are crop residue 
and annual cover crops, sod in rotation, con
touring, strip cropping, terraces and diver
sions, land use change to permanent cover of 
grass, and adequate drainage systems for the 
removal of excess surface and internal waters. 

Approximately 2,348,000 acres are classified 
as open land formerly farmed. This is land that 
has been idle more than three years and is not. 
purposely being converted to another use. It is 
estimated that 401,000 acres will require con
servation treatment. The conservation prac
tice and percentage of the total acres requir
ing specific treatment are: crop residue and 
annual cover crops, 5 percent; sod in rotation, 

13 percent; contouring, 7.5 percent; chan.ge 
land use to permanent cover of grass or trees, 
46 percent; and adequate drainage systems 
for the removal of excess surface and internal 
waters, 21.5 percent. 

CNI found that 82,800 acres of cropland are 
being irrigated within the Region. Approxi
mately 53,600 are adequately treated, while 
21,100 acres require only cultural or manage
ment measures to maintain the proper air, 
water, and soil relationship. This would in
clude crop rotations and pro.per use ofresidues 
to maintain soil tilth. Improved irrigation sy"s
tems are needed on 4,500 acres to permit 
proper application of irrigation water and to 
prevent soil erosion. The necessary steps in
clude reorganization of existing systems, land 
leveling, ditch lining, erosion control mea
sures, and drainage. Irrigation water man
agement is needed on 3,600 acres to control soil 
erosion, prevent excess water losses, and to 
time water application to meet crop needs. 

4.2.2 Pasture 

Of the 3,506,000 acres of pasture in the ·Ba~ 
sin, 2,420,000 or 69.0 percent require treat
ment (Table 13-58). Approximately 974,000 
acres or 28 percent do not need conservation 
treatment. Approximately 112,000 acres can
not be feasibly treated because they cannot 
yield a· reasonable economic return to the 
landowner. Approximately 200,000 acres re
quire a change in land use, preferably to 
forest. Protection of plant cover is needed on 
366,000 acres because of overgrazing. Only 
livestock management and distribution is 
needed to achieve recovery through natural 
reseeding. Approximately 723,000 acres re
quire improvement of present plant cover be
cause the desired type of vegetation is so thin 
that natural revegetation. needs an applica. 
tion of minerals, weed controls, and mechani
cal measures to obtain a satisfactory stand. 
Encroachment of woody and noxious plants on 
pasture has destroyed or threatens grass 
cover on 220,000 acres. Brush can be eradi
cated by chemical or mechanical measures. 
Approximately 505,000 acres are in such poor 
condition that complete reestablishment of 
vegetative cover, but not brush control, is re
quired. The desired type of vegetation must be 
protected from grazing damage until fully es
tablished. Approximately 406,000 acres re
quire the same reestablishment in addition to 
control of undesirable brush. 

i 
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TABLE 13-57 Cropland Treatment Needs by Planning Subarea' 

CroEland in Tillage Rotation 
Treatment Needs 

Residue and Strips Change 
Planning Total Treatment Annual Sod in Contour Terraces in Drainage 
Subarea CroEland Total Adeguate Cover Rotation Onl:z: Diversion Use S:z:stem 

(Thqusand Acres) 
1.1 430.1 365.0 193.2 33.0 38.3 3.2 8.9 3.8 84.6 
L2 262.8 221.8 121. 5 20.5 23.1 5.8 16.0 2.4 32.5 
2.1 3,316.4 3,128.4 1~452.0 121.0 164.9 126.9 740.3 72.2 451.1 
2.2 2,843.4 2,778.5 993.9 498.9 262.9 226.0 287. 7 66.7 442.4 
2.3. 5,374.8 4,751.3 1,796.2 968.2 821.2 113.8 383.7 90.3 577.9 
2.4 1,481.5 916.7 414.6 145.7 113.2 23.6 139.0 33.0 47 .6 
3.1 531.2 467 .4 203.2 104. 3 63.0 4.1 24.1 5.4 63.3 
3.2 2,370.0 2,142.4 765. 7 655.5 108.7 5.7 87 .. 0 10.8 509.0 
4.1 2,215.6 1,985.3 832.0 574.3 108.6 7 .5. 17.3 11.2 434.4 
4.2 4,735.1 4,685.1 1,068.0 411.4 520.6 49.9 94.0 16.5 2,524.7 
4.3 741.3 613.0 218.6 3.9 62.7 9.7 42.8 10.0 265.3 
4.4 858.7 690.1 332.1 53.4 45.5 8.1 62.1 7.1 181.8 
5.1 1,055.1 846.9 342. 7 157.8 53.2 27.3 112. 7 5.9 147.3 
5.2 1,759.1 1,532.7 599.1 142.7 114.0 -'62.9 297.7 65.4 250.9 
5.3 633.9 567.6 214.3 13.8 96 .4 ---22 10. 7 ..12.,2 205.6 

TOTAL 28,609 .o 25,692.2 9,547.1 3,904.4 2,596.3 682 .0 2,324.0 420.0 6,218.4 

Orchards - Vineyards Irrigated Land 
and Bush Fruits 02en Formerli Cro2Eed Cultural Water 

Planning Treatment Treatment and Improved Manage-
Subarea Total Needs Total Needs Total Manasement Sz:stem ment 

(Thousand Acres) 

1.1 5.0 60.1 16.1 
1.2 2.0 39.0 
2.1 11.9 4.2 132.0 3.9 44.1 11.4 2.8 3.6 
2.2 6.0 4.0 48.5 9.8 10.4 2.1 
2.3 161.8 51.2 461.7 54.3 
2.4 117 .5 41.5 447.3 88.5 
3.1 3.3 0.8 60.5 ' 2.5 
3.2 9.2 1.5 218.4 12. 1 
4.1 14. 7 1.7 215.6 18.5 
4.2 8.7 5.7 36.9 26.5 4.4 4.3 
4.3 11.7 3.2 112.5 94. 7 4.1 1.6 0.5 
4.4 54.9 17 .4 108.4 7.3 5.3 0.4 
5.1 23.1 9.7 178.5 19.6 6.6 
5.2 57.6 29.5 161.0 33.0 7.8 1.2 1.2 
5.3 0.1 66.1 ~ ..Q..,l_ 

TOTAL 487 .5 170.4 2,346.5 401. 7 82 .8 21.0 4.5 J.6 

1
Base Year CNI, 1966-67 

Source: Reference 2 
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IMPROPER LAND MANAGEMENT LEADS TO SHEET EROSION. 

UNCONTROLLED RUNOFF 
FLOODS VALUABLE 
AGRICULTURAL LANDS. 

SOIL EROSION RESULTS FROM OVERGRAZING PASTURELAND. 

FIGURE 13-15 Agricultural Problems 
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WIND EROSION IS A PROBLEM ON. BOTH MINERAL AND ORGANIC 
SOILS, RESULTING IN SOIL LOSS AND CROP DAMAGE. 

UNPROTECTED WATERWAYS ARE 
SUBJECT TO SERIOUS EROSION. 

FIGURE 13-16 Uncontrolled Wind and Water 
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TABLE 13-58 Pasture Treatment Needs by Planning Subarea1 

Pasture Treatment Needs 
Reestablish-

ment of 
Plan- Brush Reestablish- Vegetative 
ning Total No No Change in Needs Needs Control ment of Cover and 
Sub- Pasture Treatment Treatment Land Protection Improvement and Vegetative Brush 
area Acres Needed Feasible Use DnlI OnlI Im2rovement Cover Control 

(Thousand Acres) 

1.1 99.5 22.8 0.8 1.0 12.0 
1.2 65.8 15.2 0.9 2.1 13. 7 
2.1 356. 7 79.4 7.7 14.4 80.1 
2.2 237 .4 82.8 7.6 11.2 24.5 
2.3 459.4 101.1 7 .o 10.6 50.4 
2.4 351.8 88.0 0.8 29.5 37.9 
.3.1 173.6 39.6 3.9 3.6 19.1 
3.2 185.2 30.8 14.1 19.8 
4.1 117. 7 30.2 1.3 3.2 22.7 
4.2 213.8 90.9 2.4 1.0 10.2 
4.3 131.3 46.2 0.9 1.5 2.6 
4.4 252.6 88. 7 19.0 12.1 8.3 
5.1 162.9 61.8 4.8 5.2 9.1 
5.2 443 ... 7 112 .3 26.8 53.5 28.1 
5.3 254.4 ..J!!!.d ~ .2hQ ....ll.:.2. 

TOTAL 3505.8 974.3 111.9 199.5 366.4 

~ase Year CNI, 1966-67 
Source: Reference 2 

4.2.3 Other Land 

It is estimated that of the 4;852,500 acres of 
other land in the Basin, approximately 
1,285,000 acres or 26.5 percent require con
servation treatment (Table 13-59). Approxi
mately 4 7 percent of the total 4,853,000 acres is 
land in farms. Primary conservation practices 
required include change in land use to peren
nial vegetation or trees, the establishment 
and improvement of present grasses, and 
necessary mechanical practices required to 
control runoff and erosion. 

4.3 Forest 

The long-term trend is toward a declining 
forest acreage as forest land gives way to 
highways, powerlines, reservoirs, and urban, 
recreational, and industrial developments. 
This withdrawal is only partially offset by re
forestation and natural reversion of cropland 
and pastureland. The challenge will be to 
satisfy the increasing demand for goods and 
services fiom.<1 declining forest resource base. 
Indications are that the present acreage of 
forest land is needed now and in the future for 
watershed protection, timber products, recre-

14.4 12.6 19.3 16.6 
16.6 6.5 7 .1 3.7 
52.5 12.3 83.5 26.3 
41.8 4.4 52.8 12.3 

118.5 14.9 85.2 71. 7 
85.4 17.2 66.2 26.8 
47 .6 13.2 24.5 22.1 
53.5 18.7 25.9 22.4 
34.6 5.8 7.3 12.6 
46.6 21.3 21.5 19.9 
42.9 9.1 17.8 10.3 
35.4 16.8 25.0 47.3 
32.7 15.3 14.4 19.6 
77.6 36.2 44.2 65.0 

..B..,_§_ ...!hl. ..1il ~ 

722.9 219 .5 505.3 406.0 

ation, fish and wildlife habitat, aesthetics, or 
some combination of these. 

Forest land supplies water, timber, recrea
tion areas, wildlife habitat, and enhances en
vironmental quality. Forest resource multi
ple-use management programs, both public 
and private, have the objective of producing 
these products, uses, and services in a compat
ible and balanced setting. Management ef
forts must be intensified to derive the op
timum mixture of goods and services from the 
remaining forest land. 

4.3.1 Non-Federal Forest Land 

There are more than 34.5 million acres of 
non-Federal forest land in the Region (Table 
13-60). Approximately 13. 7 million acres are 
adequately treated, but the remainder re
quire one or more land treatment measures 
for optimum utilization. 

While most of the public and forest industry 
lands are under some degree of management, 
much of the private forest land is either un
managed or inadequately managed. The 
greatest existing forest land problem is how to 
secure good management for this private land. 
The non-Federal public forests have func-
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TABLE 13-59 Conservation Treatment Needs-Other Land by Planning Subarea1 

Total Land in Farms Land not in Farms 
Planning Other Needs Needs 
Subarea Land Total Treatment Total Treatment 

(Thousand Acres) 

1.1 304.5 63.7 16.7 240.8 37.1 
1.2 65.8 21.8 2.6 44.0 2.7 
2.1 757.1 483.l 157 .9 274.0 95.6 
2.2 580.1 267 .1 118.3 283.0 104.4 
2.3 598.0 341.3 76.6 256.7 51.0 
2.4 411.8 111.2 41.4 300.6 81.5 
3.1 219.1 83.5 9.4 135.6 28.6 
3.2 285.2 143.2 45.3 142.0 25.6 
4.1 221.9 88.3 18.8 133.6 26.6 
4.2 349.4 269.9 37.6 79.S 8.8 
4.3 288.2 133.2 38.6 155.0 82.9 
4.4 109.1 30.3 6.7 78.8 17.2 
5.1 98.1 51.6 12.4 46.5 12 .o 
5.2 428.2 107.1 32.5 321.1 76.7 
5.3 136.0 52.0 ....!.ll 84.0 ---2.a.i 
TOTALS 4,852.5 2,277.3 628.2 2,575.2 657.1 

½lase Year CNI, 1966-67 
Source: Reference 2 

tions, potential, and problems similar to those 
in the national forests, which will be discussed 
in the following section. 

Several factors have influenced the level of 
management on private lands. Many of the 
owners of small tracts from 5 to 100 acres are 
not interested in managing their land for 
marketable forest products. Much of the pri
vate land is held by absentee owners who have 
moved from the land, inherited it,.or acquired 
it for personal recreational purposes, a re
tirement home, or speculation. Often the 
landowner does not consider the need for 
managing his land, orifhe does, lacks the abil
ity. Frequently he is unaware of help available 
from public or private foresters. Furthermore, 
monetary returns are usually long-term, 
periodic, and relatively low. 

An intensified information and education 
effort is needed to increase the productivity 
and value of forest land management, 
whether the objective is watershed protec
tion, recreation, aesthetics, wildlife, or the 
production of timber. 

A management plan is the first step toward 
improving the condition of forest land. It is 
estimated .that nearly 21 million acres of 
non-Federal forest land need some type of 
forest management plan. 

Some land is expected to shift to forest land 
in the future. Some idle open land needs to be 
reforested in order to provide protective cover 
and to put it back into forest production. 
Forest land that is less than 10 percent 
stocked needs to be planted with suitable tree 
species. Forest lands 10 to 40 percent stocked 
need reinforcement planting. An estimated 
6.3 million acres of non-Federal forest land 
need reforestation with a selective approach 
for management objectives. Reforestation 
may be undertaken to maintain and improve 
timber inventories, help control erosion and 
water runoff, provide wildlife habitat, and en
hance recreation and environmental aspects. 

Timber stand improvement is an important 
component in the better use and management 
of forest land. Some of the measures needed on 
12. 7 million acres are thinnings, weedings, san
itation cuts, and pruning. 

Grazing on forest land, which usually re
duces growth and quality of vegetative cover, 
has a damaging effect on hydrologic condi
tions. Young trees and other ground cover are 
destroyed or retarded by browsing and tramp
ling. The infiltration rate for water is reduced 
because the soil becomes more compact. Pro
tection from grazing is needed on 1.5 million 
acres. 
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TABLE 13-60 Current Status of State, County, and Private Forest Land Treatment Needs 

Needs2 
Planning For1st. Treatment Multiple-Use Reforest- Foreat Stand Grazing Urban Erosio~ Improved 
Subarea Land Adeguate Plans ation· ImJ:;!rovement Control Forestri Control Harveatina 

(Thousand Acres) 

1.1 6,414 2,82"3 3,591 1,383 1,556 115 21 12 1,729 
1.2 4,914 2,121 2,793 645 1,844 46 4 2 2,305 
2,1 4,296 2,426 1,870 766 1,064 213 64 8 1,289 
2.2 337 125 212 64 125 67 144 5 61 
2,3 1,703 473 1,230 575 642 118 97 17 676 
2,4 4,504 1,465 3,039 888 2,087 133 55 30 2,252 
3,1 2,513 1,244 1,269 522 721 124 25 3 1,244 
3.2 1,194 413 781 378 390 71 53 6 590 
4.1 665 244 421 205 192 26 204 2 128 
4.2 451 103 348 94 251 45 21 5 100 
4.3 539 109 430 68 344 31 196 7 208 
4,4 1,364 337 1,027 117 843 23!'4 122 3 7 79 
5.1 867 424 443 75 332 33 49 8 51 
5.2 2,542 881 1,661 308 1,013 88 129 13 330 
5.3 .k..ill. ~ ....L..ill ---11.§. ...bill. ---1.ll _J.1, ...ll ~ 
Total 34,518 13,678· 20,840 6,264 12,698 1,501 1,195 139 12,242 

~Acreage shown excludes national forest and other Federal lands. 

3rndividual acreages can need more than one individual treatment need. 
Excludes streambank erosion 

Source: U.S. Forest Service and 1966-67 CNI, Reference 2 

Protection of forest land from damage or de
struction by fire is essential to secure 
maximum benefits in water, timber, rec
reation, and wildlife habitat. Over the years 
the yearly acreage burned and the number of 
fires ·have been reduced through a combina
tion of improved State fire-fighting organiza
tions and the cooperation of the citizens in 
preventing fires. At present adequate fire pro
tection is provided in most areas during nor
mal years by State forestry agencies in coop
eration with the U.S. Forest Service under the 
Clarke-McNary Cooperative Fire Control 
Program. Cooperative agreements with local 
fire departments have been a key factor in fire 
control in recent years. The present favorable 
situation should not be viewed with compla
cency. The risk of forest fires is still great·and 
becoming more so each year as the forests be
come more accessible to the public, as forests 
and plantations grow, and as more and more 
summer homes and cabins are being built in 
pleasant forest-water complexes. 

The severity of fire protection problems in 
the Basin is increasing mainly in plantation 
and pine forest areas. The construction of 
more campgrounds, organization camps, 
homes, and cabins in these extensive, dense, 
highly flammable areas increases the proba
bility of forest fires of disaster proportions. 

Almost all urban and urban built-up areas 
have large amounts of flashy fuels, such as dry 

grasses and weeds, growing near homes and 
buildings. The ever increasing threat of 
brush-type wildfires presents an increasing 
danger to people and property. 

In order to meet the needs of an increasingly 
mobile public, methods of fire detection, initial 
attack, and suppression need thorough re
view. There is a need to incorporate present 
and future systems into an optimum fire pro
tection plan. This plan should provide for a 
continuation and improvement of present 
methods, and further research and develop
ment of new techniques. There .is a need for 
the development of facilities such as an 
equipment development and testing center 
and expansion of regional fire research. In ad
dition, there is a need for additional brush
type wildfire equipment in volunteer fire de
partments, for additional prevention pro
grams, and for training in disaster fire and 
wildfire fighting techniques. 

Protection of forest resources from insects 
and diseases, which take heavy tolls in the 
Basin, is essential to sustained forest use. Es
timated annual mortality due to diseases 
amounts to 172 million cubic feet, while insects 
destroy 41 million cubic feet. 

Insects that cause the.most serious losses in 
mortality and reduction of growth include the 
forest tent caterpillar on aspen and maple, the 
white pine weevil, jack pine budworm, spruce· 

. budworm on spruce and balsam fir, gypsy 



LIVESTOCK GRAZING AND 
FORESTRY INTERESTS ARE 
NOT COMPATIBLE. 
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OVERSTOCKING OF FOREST LAND RESTRICTS T~EE GROWTH. 

STREAMBANK EROSION DESTROYS SOIL AND FOREST RESOURCES AND CAUSES STREAM SILTATION. 

FIGURE 13-17 Problems in Forest Areas 
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FIRE: DESTROYS TREES, WILDLIFE, 
AND NATURAL BEAUTY. 

OVERUSE: CAUSES 
ACCELERATED EROSION 
AND 0TH ER PRO BL EMS 
THROUGH INTENSIVE 
USE OF FORESTED 
AREAS. 

FIGURE 13-18 Forest Enemies 

DISEASE: REDUCES THE QUALITY AND 
QUANTITY OF FOREST PRODUCTS. 
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moth, oak leaf skeletonizer, and pine sawflies. 
Current diseases that have the greatest po

tentials for damage include hypoxylon canker 
of aspen, Dutch elm disease in both forested 
and urban areas, white pine blister rust, an
nosus root rot, oak wilt, scleroderris canker in 
plantations of red pine, and diseases in 
Christmas tree plantations. Few direct con
trols are available. 

The development and subsequent applica
tion of acceptable preventive or suppressive 
measures could increase the potential of the 
Basin's forest resources. Because of the er
ratic nature of insect and. disease outbreaks, 
surveillance becomes exceptionally impor1 

tant. Early action offers an opportunity toles
sen the damage. As improved methods become 
available, inore complete biological evalua
tions plus more reliable information on the 
resources concerned will enable land mana
gers to make decisions that provide better·use 
and expanded benefits. 

Although urban beautification in a formal 
manner is understood and easily developed, 
the management of trees and associated 
plants for sylvan aesthetics, microclimatic 
amelioration, and a large number of related 
benefits is not well understood. The combina
tion of skills and the public investments 
needed for solving the problem are not gener
ally available. It involves a wide variety of 
technical disciplines, careful planning, con-~ 
tinning management, and strong community 
action. There is a need for more research to 
establish basic data and information for use in 
this type of planning. 

Technical assistance and consultive ser
vices are needed to assist conservation com
missions, planning boards, and leaders of local 
cities and communities in forest land use 
planning and. zoning for forest land or wood
land acreages located in urban and urban 
built-up areas. Approximately 1.2 million 
acres need treatment through an urban for
estry program. 

Accelerated erosion is occurring on approx
imately 139 thousand acres of forest land. Im
properly performed logging activities, graz
ing, and wildfires are causes of erosion from 
forest land. Another source of erosion occurs 
on land that is reverting to forest but is not yet 
adequately stocked with trees or protective 
ground cover. Erosion control measures are 
needed to check gullies, control sheet erosion, 

~ control logging road and skid trail erosion, and 
stabilize dunes and blowouts. 

Private landowners need technical assis
tance in improving harvesting techniques. 

There is a need to improve aesthetics of even
aged management, reduce costs so as to per
mit logging in fringe areas of marginal profit
ability, and to find ways to efficiently re
generate wildlife food species and regenerate 
desirable timber species. Improper timber 
harvesting operations may result in denud
ation of large areas, severe erosion from log
ging roads and skid trails, arid the diversion of 
streams from their natural channels by de
bris. Improved harvesting operations to 
minimize damages are needed on 12.2 million 
acres. 

Forests and water are focal points for out
door l"ecreation, which in some cases is com
patible with other forest uses. The demand for 
forest-based outdoor recreation is increasing 
steadily. Adequate facilities to handle this in
flux of people are lacking. Plans have been 
developed by the States and local govern
ments to provide additional recreational de
velopments, but, due to limited finances, they 
have been unable to satisfy the demand. The 
private sector must satisfy a larger portion of 
the needs than it does at present if these needs 
are to be met. Better development and use of 
existing recreation areas are needed as well. 

The management of the Basin's forest lands 
can have significant effects oh fish and wild
life resources, which are of considerable value 
to, the Basin. Changing patterns of land use 
have created highly productive habitats for 
white-tailed deer and ruffed grouse. Because 
mature forests are less prod\lctive than'young 
stands for these species, harvesting mature 
timber tends to return forest land to a desira
ble habitat for deer and grouse. Where the 
objectives of land ownership preclude har
vesting of mature trees, the quality of the 
habitat for many species of wildlife will de
crease. 

Fish populations are adversely affected by 
.sediment load in many streams, a problem due 
primarily to stream bank erosion in sandy gla
cial drift areas under forest cover. Coarse 
materials cover spawning beds, fill pools, and 
destroy bottom organisms. Streambank 
stabilization is needed in these areas. 

4.3.2 National Forests 

Each national forest resource is managed 
with other resources to meet present and fu
ture public needs in local areas and in the na
tion. In order to help meet these needs, addi
tional land treatment is required (Table 13-
61). 
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TABLE 13-61 National Forest Land Treatment Needs 

Planninl 
Subarea - Timber 2 Wildlife 3 0ther4 Total 

(Thousand Acres) 

1.1 1529 473 47 2049 

1.2 _ 1447 100 50 1597 

2 .1, 1109 60 7 1176 

2.4 1451 30 43 1524 

3.1 723 21 15 759 

5.2 6 3 1 10 

6265 687 163 7115 

1 
Refer to Table 13-27 for a listing of national forests within 
each planning subarea. 

?2
Timber management needs include renewing old and poorly stocked 
stands, thinning and improving stands, releasing young growth, 
and reforestation. 

3wildlife needs include improving habitat for-game and waterfowl. 
4other needs include forest and logging road stabilization, stream
bank stabilization, lakeshore restoration, and land acquisition. 

Recreational use of many areas of the na
tional forest system has doubled since 1961. 
Public emphasis on protection of the environ
ment can be expected to increase as popula
tion pressures mount. The high quality and 
sensitive nature of the water, plus the pres
ence of bedrock and/or proximity of recrea
tion sites to the water, preclude the use of 
st_andard waste disposal systems in some 
areas. Such areas occur on the Lake Superior 
drainage area of the Superior and Ottawa Na
tional Forfsts. New methods of waste disposal 
must be developed to help prevent fertiliza
tion of the waters and eliminate pathogenic 
organism input. • ·-

Demands for outdoor recreation have in
creased sharply. Water-oriented and wilder
ness or semi-wilderness experiences are be
coming more popular forms of recreation. The 
Superior National Forest provides both types 
of experiences. The large number of intercon-

nected streams and lakes provides several 
thousand miles of water for canoeing. Much of 
the area is included in the Boundary Waters 
Canoe Area. The water level in many of the_ 
lakes and streams is maintained by wooden 
dams that were constructed in the early 1900s 
to facilitate timber removal. These dams have 
been abandoned, and many have deteriorated 
to the point where they must be repaired or 
replaced if existing water levels are to be 
maintained. Most of these dams are accessible 
only by air or canoe. An inventory is needed to 
determine which of these dams can and should 
be replaced. Approximately 50 of these dams 
are in the Lake Superior drainage area of the 
Great Lakes Basin. 

Streambank and lakeshore erosion lowers 
water quality, thus increasing treatment 
costs of water and reducing its value for recre
ation, fisheries, and wildlife. It also -results in 
loss of valuable property and improvements. 
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National forests in the Great Lakes Basin 
have an estimated 400 miles of eroding 
streambank and lakeshore. 

Wood production from the national forests 
will c-ontinue to play an important part in 
maintaining a healthy economy in local com
munities. The most recent published projec
tions show a deficit of high quality sawtimber 
by approximately the year 2000. A new 
analysis is under way. There is a need for con
tinued timber management practices on the 
national forests. 

In the past little management effort has 
been devoted to wetlands. This is especially 
true for those areas without commercial 

- timber. There is a need to inventory wetlands 
within the_national forest system in the Basin 
in order to determine management pos
sibilities for timber, wildlife, recreation, and 
water. 

Research_ on wastewater disposal on forest 
land within national forests has opened up a 
realm of favorable and unfavorable ecological 
relationships. Forest land's role in the future 
may include its use as a medium for absorbing, 
using, and cleaning treated sewage and other 
wastewater produced by society. However, 
certain precautions are - mandatory. The 
quantity, quality, and timing of wastewater 
injection must not exceed the capacity of the 
resource. An adequate area of land is a pri
mary requisite. Soils, vegetation, and climate 
are other factors that can limit the practical
ity of this technique. This practice must be 
designed to operate within certain ecologic 
parameters and environmental protection 
criteria that must be developed, improved, 
and studied over time. 

4.4 Related Lands 

Land along the Great Lakes shoreline and in 
naturalareas is included in the general land 
use categories outlined above, but its special 
characteristics and problems deserve more 
attention. 

4.4.1 Shoreline Areas 

The Great Lakes shoreline provides some of 
the most scenic and productive wildlife 
habitat areas of the Basin. They comprise 
areas of great biological diversity and produc
tivity. Competition for certain uses of limited 
shoreline is intense. Shipping is increasing, 

with larger vessels needing deeper channels. 
Required dredging creates spoil disposal prob
lems. Expanding urban areas continue to en
large their influence over these waters. 

Industrial and residential developments 
compete to fill wetlands for building sites. Air
port and highway construction follows and 
further directs growth patterns along the 
shoreline. The number of private vacation 
homes is increasing along the shorelines, and 
as recreation becomes more congested, avail
able areas diminish. Public ownership of land 
that can be classed_as recreation shoreline is 
small, and not all of this is accessible to the 
public. Although some uses of shoreline areas 
are undoubtedly necessary, many are not. For 
a complete discussion of shoreline problems, 
refer to Appendix 12, Shore Use and Erosion. 

4.4.2 Natural Areas 

Natural plant and animal communities per
form indispensable roles in the welfare of the 
Basin's residents, while residents have had 
and will continue to have an influence on these 
natural areas. It is recognized that the most 
unique and spectacular of the areas should be 
protected and saved. Federal agencies are 
managing some of the natural lands, and 
State and local governments and citizens 
groups with an interest in the natural envi
ronment have also set aside forests, parks, and 
recreation and conservation areas~ Their 
management varies from preservation to mul
tiple use. Although Federal land management 
is meant to maximize public benefit instead of 
·economic gain alone, land management agen
-cies have been criticized for policies that over
"_emphasize development values. As other 
natural areas are staked out for intensive re
source development, they are bound to come 
into more serious conflict with preservation 
and recreational interests. Natural areas 
managed primarily for the protection of their 
natural characteristics and preservation of 
their fish and wildlife can absorb a limited 
amount of use. The acreage of wetlands has 
been reduced by draining, filling, and flooding. 
An inventory and classification of remaining 
wetlands should be made to determine man
agement and use possibilities. Constraints 
should be placed on certain uses to guard 
against excessive crowding, timber cutting, 
grazing, motorized transportation, predator 
control, and an unbalanced wildlife program 
favoring game over nongame species. 



Section 5 

PROBLEMS AND NEEDS OF URBAN AND BUILT-UP AREAS 

5.1 Introduction 

In the early history of the Region, as in the 
whole of the United States, man struggled for 
survival. The wilderness was to be tamed, the 
trees cleared, and the soil put to crops. A large 

- share of the wilderness is now gone, and most 
of what is left is distant from those living in 
the cities and suburbs. The landscape visible 
to most people in and around the cities is clut
tered with traffic, neon signs, powerlines and 
urban sprawl. Flood plains are subjected to 
intense development. Open space for urban 
man continues to dwindle. Government spurs 
much of this land development by locating and 
designing airports and highways, insuring 
home loans, permitting filling of wetlands, and 
providing utilities. Local governments exer
cise primary authority over land use, but ef
fective public influence is hampered by a lack 
of agreement on objectives, by misplaced 
economic incentives, and by failure of local 
governments to harmonize land use. Unfor
tunately, it was traditionally assumed that 
land is a limitless commodity, not a finite phys
ical resource which supports a biological 
community. 

Many land uses are compatible. It is the ex
cess promoted by overemphasizing short-term 
economic gain that needs curbing or control
ling. Land has been treated merely as com
modity and not as a resource to be managed 
for compatible uses. 

5.1.1 Urban Areas 

Urban areas within the Basin encompass 
some of the most intensive concentrations of 
financial and human resources in the United 
States. Land use patterns established in the 
past are not always well adapted to meeting 
current needs. 

Problems are acute in the central cities. 
Land and property values are declining in re
sponse to the shifting economic base and social 
turmoil. Public services have deteriorated as 
revenue sources moved to suburban locations. 

71 

Housing quality has declined substantially. 
Urban renewal efforts have relocated prob
lems more than solved them. 

Throughout urban areas the automobile 
culture has dictated many aspects of the cur
rent land use pattern. Large areas are de
voted solely to roadways and parking. High
way route selection strongly influences sub
sequent use of adjacent land. By permitting 
access to areas remote from urban employ
ment, the auto has. been a catalyst of urban 
sprawl. 

Most urban areas lack open space, particu
larly in areas easily accessible to the popula
tion mass. The desirability and need for open 
space and recreation were hardly recognized 
as the cities grew and land was available. It 
is very difficult, in most cases, to provide more 
open space now. 

5.1.2 Suburban Areas 

The suburbs are a magnet for those seeking 
escape from the burdens of urban life while 
retaining some of its advantages. The auto 
and freeway system has allowed a mass mi
gration of central city dwellers to the suburbs, 
triggering adverse consequences. Much of the 
commercial development along roads and 
highways through suburbs is of cheap and un
imaginative construction, characterized by 
gaudy neon signs, billboards, powerlines, and 
clutter. Many residential subdivisions are 
visually boring. They have treeless lawns, un
iform setbacks, and repetitious housing de
signs and street layouts. Many suburban 
areas also lack sufficient open space and rec
reation areas. 

Suburban areas are focal points for land use 
change and associated problems. Land use de
cisions are often based on inadequate infor
mation about the physical land base. Failure 
to consider the natural characteristics of the 
land precipitates many problems common to 
new developments. These include wet base
ments and stability problems due to seasonal 
high water tables, overland flooding in flood 
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URBAN SPRAWL IS 
INEFFICIENT USE 
OF LIMITED LAND 
RESOURCES. 

URBAN PRESSURES AFFECT 
AGRICULTURAL LANDS. 

ACCELERATED EROSION AND 
SEDIMENTATION OFTEN RESULT 
FROM URBAN EXPANSION. 

FIGURE 13-19 Rural-Urban Transition 
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plain areas, increased construction and main
tenance costs due to poor soil conditions, and 
accelerated erosion due to construction ac
tivities. 

Suburban areas suffer the costs of urban 
sprawl. A major burden is placed on the tax 
base to provide utility, police, educational, and 
administrative services to a rapidly expand
ing populace. The tax system, usually inher
ited from an agricultural society, adapts 
slowly and imperfectly to the new demands. 
Tax assessments 'often act as unguided land 
use planning tools by forcing the premature 
abandonment of agricultural production. The 
land use changes made under these conditions 
are usually fragmented and unrelated to any 
comprehensive planning. 

5.1.3 Related Rural Areas 

Many of the urban land use problems re
volve around interactions between the rural 
and urban sectors of society. The past few dec
ades have witnessed a great exodus from 
small towns and rural areas to urban centers, 
and a more recent movement from urban 
areas to suburban and rural areas. The rural 

TABLE 13-62 Projected Demands on the 
Land Base for Urban and Built-Up Areas 
Planning Current 1980 'to 2000 to 
Subarea to 1980 2000-- 2020 

(Thousand Acres) 

1.1 0.7 7.8 14.9 
'1, 2 1.0 3.2 

2.1 23.0 43.2 53.3 
2.2 515.7 671.5 504.9 
2.3 105.0 159.7 196. 7 
2.4 15.1 28.8 33.3 

3.1 8.3 10.9 13.6 
3.2 52.1 76.0 52.0 

4.1 294.5 417.1 276.3 
4.2 62.7 101.6 106.8 
4.3 140.4 260.2 218.2 
4.4 52.6 92.8 85.7 

5.1 30.2 40.6 51.4 
5.2 72.2 91.1 98.0 
5.3 0.8 7.1 8.0 

Total 1,373.3 2,009.4 1,716.3 

Source: Calculated from data provided by 
Econ9mic Research Service 

fringe has been swept by tides in both direc
tions, and still reels under the impact. 

Some of the problems are social and political 
in nature. These include taxation and assess
ment problems, zoning conflicts, and the often 
sudden injection of urban life styles into for
merly conservative rural communities. 

Other problems are more economic and 
physical. Urban expansion has led to land 
value appreciation, which encourages with
drawal of highly productive agricultural land 
for speculation or immediate conversion to 
residential or other uses. Accelerated erosion 
from urban construction activities often pro
duces hundreds of times more sediment than 
did crop production on the same land. 

Land in the fringe is in demand as landfill 
sites to receive the growing volume of solid 
wastes generated by modern living. Site selec
tion is critical to protect water supplies and 
public health. Opposition by adjacent rural 
residents is common. On the horizon are pro
posals to use spray irrigation on agricultural 
land as a means of urban liquid waste disposal. 
Fulflllment of such plahs is sure to bring many 
more physical, social, and institutional prob
lems to the rural areas. 

5.2 Urban Demands for Land 

5.2.1 Magnitude of the Demand 

Urban and built-up land occupies nearly 
seven million acres in the Region, or more 
than eight percent of the total land area (Ta
bles 13-4 and 13-5). It occupies only approxi
mately two percent of the land in Planning 
Subarea 1.2, but more than 20 percent in 
Planning Subareas 2.2 and 4.3. The area of 
urban, built-up land is projected to increase 
more than 1.3 million acres by 1980, more than 
two million acres between 1980 and 2000, and 
more than 1. 7 million acres between 2000 and 
2020 (Table 13-62). , 

5.2.2 Location of the Demand 

Total demand estimates have only a limited 
information content. _The location and direc
tion of urban expansion is much more reveal
ing and useful for planning. Much of the ex
pansion is projected to occur within Standard 
Metropolitan Statistical Areas. For the Re
gion as a whole, nearly 1.2 million acres, or 86 
percent of a total urban expansion of 1.4 mil-



74 Appendix 13 

lion acres by 1980, are projected within SMSAs 
(Figure 13-20). During the 1980 to 2000 period, 
1. 7 million acres, or 86 percent of the total 
4rban build-up, will occur within SMSAs. ·By 
the 2000 to 2020 period, other areas will ex
perience more urban pressure as 1.4 million 
acres or 82 percent of the expansion will occur 
within SMSAs. Some SMSAs are projected to 
experience a dramatic increase in urban and 
built-up areas from 1980 to 2000. Examples are 
Duluth in Planning Su bare a 1.1 and Lorain in 
Planning Subarea 4.3 in which the acreage of 
urban and built-up areas will more than dou
ble. In most cases, the rate of increase declines 
after the year 2000. 

The rate and direction of urban expansion is 
influenced by many factors. Population, popu
lation growth, economic activity, and trans
portation networks are some of the more im
portant factors. These affect growth around 
existing urban areas and also between centers 
of economic activity. 

The direction and relative-=agnitude of the 
projected increase in urban and built-up land 
may be described by equipotential lines (Fig
ures 13-21 to 13-23). The relative geographic 
distribution of urban expansion is shown by 
these lines, with the values representing acres 
in thousands. For example, the increase in 
urban land from the present to 1980 in -the 
Chicago area is projected to be 2000 times that 
in much of Michigan's Upper Peninsula (val
ues 200 and 0.1 respectively). 

II1gh potential contours are centered at the 
major metropolitan areas. For the period up to 
1980, the peak within the Region lies at the 
center of the Chicago area with a value great
er than 200 (Figure 13-21). The value for the 
Detroit area is more than.100, while it is more 
than 50 in the Cleveland and Milwaukee areas. 
Buffalo, Syracuse, and Erie have values great
er than 25. The values range downward for 
other urban centers. Large areas in the 
northern portions of the Region have poten
tials for urban land increase which approach 
zero. 

Potentials continue to increase around the 
major metropolitan areas between 1980 and 
2000 (Figure 13-22). The potential in the 
Chicago area increases to greater than 300, 
Detroit to more than 200, and Cleveland to 
more than 100. Several other areas show geo
graphic expansion of the potential lines. 

For the period from 2000 to 2020, potentials 
around the major metropolitan areas decline 
to levels nearly equal to those for the initial 
period (Figure 13-20). Many of the. medium-

sized urban centers show a continuing growth 
in potential. 

Note the pattern in the "corridor areas" be
tween major metropolitan areas., The 
Milwaukee-Chicago-Detroit corridor shows an 
intensification of development through the 
year 2000. After 2000 there is a decline in the 
rate of growth in this corridor. The Detroit
Saginaw corridor displays a similar pattern. 
The Fox River corridor between Green Bay 
and Lake Winnebago shows a steady rate of 
growth through the three projection periods, 
as does the Buffalo to Rome-Utica corridor. 

Maf\y of the shore zones show a general 
grow-th in urban expansion. More rurally 
oriented areas display a wide variation in po
tential values. The interior areas of Minneso
ta, Wisconsin, New York, and parts of Michi
gan and Ohio show the lowest rate of urban 
growth. Note the gradual dissipation of the 1.0 
equipotential line that encloses a sizable area 
in Planning Subareas 2.3 and 4.2 in the initial 
period. By the year 2020, this enclosure nearly 
disappears in the face of urban expansion in 
surrounding areas. Also of interest is the area 
along the boundary of Planning Subareas 2.4 
and 3.1. In the initial period, equipotential 
values are less than 0.5. By 2020, values range 
from 0.5 to 1.0 following a corridor along the 
U.S. 27 and I-75 highways. 

5.2.3 Impact of the Demand 

The problems of urban areas seem destined • 
to continue and proliferate during the pro
jection period. The growth of urban areas, 
which hasnurtured those problems, is pro
jected to continue as discussed above. This 
growth will have extensive impact on land use 
and management conditions throughout the 
Region: 

One of the most dramatic effects of urban 
expansio~ is the increase in land prices. Each 
parcel of land is unique, and only a relatively 
small number of buyers and sellers partici
pate. Monopoly power may develop under such 
conditions and thwart efficient market opera
tion and resource allocation. Research 5 has 
shown that appreciation in suburban land 
values above farm land prices is several 
;hundred percent. 

Land val4e represents an ever increasing 
share of home prices, and is a factor in the 
decline in single-family home construction. 
This may be causing a shift away from tradi
tional single-family housing. In many cities 
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apartment units comprise 'nearly one-half of 
all new housing. 

Single-family homes on typical suburban 
lots inefficiently use high-value urban land. 
Townhouses and cluster or planned unit de
velopments (PUD) offer a compromise be
tween single-family homes and apartments 
that may b,llcome increasingly popular. In 
many instances local housing codes will need 
revision to allow for PUDs. Failure to move in 
this direction could lead to a decline in indi
vidual home ownership or even greater com
petition for developable land. 

Increased land values will also tend to re
duce the amount of open space close to urban 
areas. Flood plains, public recreation and 
wildlife areas, private recreation land, and ag
ricultural and forest lands comprise most of 
the open space surrounding existing urban 
settlements. As urban sprawl proceeds, both 
public and private landowners will be pre
sented with strong monetary incentives to 
yield the land for development. In the ab
sence of well-established land use regulations 
much open space will b<t irrevocably Jost. 

Developments in flood plains have a dual 
impact. Not only is open space Jost, but flood 
damage potential is increased as well. As land 
values rise on upland sites, flood plain prop
erty becomes 'inore susceptible to develop
ment. Unfortunately, only land and develop
ment costs are usually considered. Total costs 
to society do not enter the decision-making 
process. This results in a misali'ocation of land 
resources. 

The Joss of agricultural and forest land to 
urban development may have locally adverse 
economic effects. For the Region as a whole, 
projected urban expansion will not reduce ag
ricultural output as long as unused or under
utilized land resources exist and/or output 
increasing technol,ogical advances continue. 
But the effects will be dramatic in some town
ship or county areas with an agriculturally
based economy. Urban expansion in S,Uch 
areas will reduce incomes from farm and 
forest production and related service and 
marketing enterprises. At least temporary 

, unemployment may be experienced. 
At the same time, local government will be 

called upon to pROvide more public services to 
the new residents. Local public financing will 
be difficult, particularly if urban expansion is 
without an industrial or large commercial 
component in the tax base. The problem is ag
gravated by developments located in the rural 

fringe, which have higher utility costs per unit 
than developments adjacent to higher density 
areas. 

Accelerated erosion and sedimentation are 
usual consequences of urban expansion. Land 
development requires at least temporary re
moval of vegetation in preparing the si,te for 
construction. Large areas of soil are often dis
turbed through extensive land leveling and 
shaping. The soil is thus exposed to the erosive 
forces of wind and water. Urban developments 
can produce sediment discharges many times 
greater than those which occurred under 
natural or even agricultural conditions. The 
problem will increase in scope and intensity as 
urban expansion continues. Relatively low
cost erosion control methods should be im
plemented wherever development is under 
way. This issue is discussed more completely 
in Appendix 18, Erosion and Sedimentation. 

The Joss of open space has increaseoine
need for protection and estabJishment of trees 
and shrubs in urban areas. Growing condi
tions for remaining trees and shrubs have 
steadily worsened because of air pollution, 
drought, erosion, heat; mechanical hazards, 
poor soil conditions, and other adverse influ
ences resulting from construction and concen
trated use. The loss of trees and associated 
plants has led to deterioration of environmen
tal values. ' 

Many of the problems associated with urban 
expansion stem from a failure of existing legal 
and institutional arrangements. Antiqu'ated, 
overlapping, and often conflicting policies and 
regulations inherited from our rural past have 
proven inadequate for an urban society. 
Dynamic changes in technology and popula
tion have seemingly surpassed our ability to 
adapt a complex social system to meet current 
needs. • 

Land use decisions of individuals or even 
individual communities have economical and 
uneconomical effects beyond the local level. 
This creates a need for planning and coordi
nation on an increasingly broad scale. Yet the 
optimum land use patterns described in city 
and regional plans often fail when im
plemented under current legal and institu
tional arrangements. In some cases better 
enforcement of'existing regulation would im
prove land use conditions. In others, new legis
lation and/or administrative procedures are 
needed. The goal must be full implementation 
of comprehensive and well-formulated land 
use plans. 
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Section 6 

ACCOMPLISHMENTS AND RECOMMENDED PROGRAMS 

6.1 Introduction, 

The preceding discussion of problems and 
nei:ds does not imply a complete lack of prog
ress. A number of programs are currently 
under way to foster the goal of good land use 
and management, but nevertheless, we find a-
continuing gap between needs and ac
complishments. Additional efforts must be 
made in order to maintain a land resource 

- base capable of meeting future requirements. 

6.2 Present Accomplishments 

6.2.1 Agricultural Land 

Many types and kinds of conservation mea
sures can be applied to agricultural land in 
order to reduce serious soil erosion and runoff. 
Basically they center on conservation crop
ping systems that use not only crops in a well
planned sequence, but also employ crop
residue management, the needed fertilizer 
and lime, and a good water disposal system. 
However, due to the intensity of crop land use 
today, reliance on rotation alone to control 
erosion is limited. It is necessary to design 
conservation cropping systems that embody 
essential practices to protect the soil while 
meeting the farmer's needs for economical 
crop production. Some systems may include 
crop rotations containing perennial grasses 
arid legumes, strip cropping, contouring ter
races, crop residue, covercrops, grass water
ways, and removal of excess surface and in
ternal water. 

Soil Conservation Districts and Soil and 
Water Conservation Districts (SCDs) are loc
ally organized, locally managed units of State 
government composed of democratically 
elected or appointed landowners who direct a 
program of soil and water conservation. They 
are usually organized on a county basis, but a 
district may cover two or more counties, and a 
county may be organized into two or more dis
tricts. Through a Memorandum of Under-

81 

standing, authorized under the Soil Conserva
tion Act of 1935 (PL-46), individual SCDs can 
enter into an agreement with the Soil Conser
vation Service to receive technical assistance. 
The district landowners receive this informa
tion and assistance in resource conservation 
improvement from SCS technicians stationed 
at the county level. • 

The program of the districts involves con
servation planning on all lands; assistance in 
the development of broad resource plans, and 
the installation of land treatment and conser
vation practices. The practices are deter
mined after full consideration of the s_oil 
capabilities and needs of the land. 

There are 189 districts organized within the 
Region. Over the years they have assisted 
landowners install numerous land treatment 
practices on thousands of acres (Table 13-63). 
Many practices such as conservation cropping 
systems~ strip cropping~ and terraces serve 
primarily to reduce runoff and erosion. Other 
measures such as streambank protection, 
hedgerow plantings, and recreation· enter
prise development provide fish and wildlife 
recreation benefits and environmental en
hancement. 

The USDA Agricultural Stabilization and 
Conservation Service has also made a sub
stantial contribution to soil and water conser
vation. The Rural Environmental Assistance 
Program (REAP), formerly the Agricultural 
Conservation Program (ACP), provides cost
share assistance to farmers in implementing 
soil, water, woodland, and wildlife conserva
tion practices, and certain agricultural pollu
tion abatement practices. Information and 
education programs conducted by the 
Cooperative Extension Service have also 
aided the soil and water conservation effort. 

6.2.2 Forest Land 

State forestry programs are the responsibil
ity of the State Foresth within each State, 
usually under the Department of Natural Re
sources or Conservation. This agency works 
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with private landowi:iers upon their request, 
to help them better manage and protecttheir 
forest land. Service or area foresters who are 
assigned various counties within a State, pro
vide professional assistance for the manage
ment and protection of forest lands to assure 
protection of the watersheds and optimum 
production of forest products and services. 

State forests provide timber, watershed 
protection, wildlife habitat, recreational op
portunities, and aesthetic beauty. The 
multiple-use concept is cleai-ly seen in the pro
grams for hunting and fishing, recreation, and 
for timber production and the employment it 
brings. Timber is harvested by approved cut
ting practices on approximately 4.8 million 
acres of commercial forest land in State 
forests (Table 13-64). Wood-using industries 

depend upon State forests ·to supply part of 
their raw material. 

The United States Forest Service cooper
ates with other Federal agencies, private 
landowners, State forestry organizations, and 
local or private organizations to improve 
forest management. The objectives of these 

' cooperative forestry programs are: 
(1) to better protect the 34.5 million acres 

of State, county, community, and privately 
owned forests and critical watersheds against 
fire, insects, and diseases 

(2) to encourage better forest practices for 
conservation and profit 

(3) to encourage the management of the 
forested portions of watersheds for the regu
lation of storm runoff and streamflow, reduc- .. 
tion of flood damage and sediment production, 

FIGURE 13-25 Watershed Protection. Contour stripcropping, contour terracing, and a flood
retarding reser!oir combine to reduce erosion, runoff, and flooding. 
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TABLE 13-63 Conservation Practices Applied by Pl~nningStibarea•· 

Plan
nin•g;: 
sub·.:..·-"' 
Arf:.i.' -

1.1 ·: 
1.2. 
2,1 
2.2 
2.3 
2.4 
3.1. 
3.2 •' • 

4.1 

Conser
vation 
Cropp:ing 
S)'s.teuis 
(AC.res) 

-118.,528 
·a1,a1a 
824,583 

:334,190 
i., 920,404 

388,377 
188,361 
840,153 
551,382 

4.2 
4.3 
4.4 

, ;._1,568,791 

5.1. 
5.2 
5.3 

364,233 
228,764 
394,221 
442;-905 

11,891 
Total 8,264,661 

Plane:- • 
ning 
Sub
Area 

1.1 
1.2 
2 .. 1 
2.2 
2.3 
2.4 
3,1 
3.2 
4.1 
4·.2· 
4.3 
4.4 
5.1 
5.2 
5.3 
Total 

Plail
ning 
Su:t,
Area 

1.1 
1.2 
2.1 
2.2 
2.3 
2.4 
3.1 
3.2 
4.1 
4.2 
4.3 
4.4 
5.1' 
5.2 
5.3 
Total 

Crop 
Residue 

Hgt. 
(Acres} 

2,300 
757 

146,562 
1,199·,473 

107,140 
49,775 

677,647 
418,899 
379,072 

5,145 
46,359 
26,208 
76,498 

200 
.3,136,035 

,_ 
Hedgerow 
Plantings 

(Miles) 

0.3 
0.4 

168.2 
445.2 
705.5 
106.9 
14.4 

408.4 
130.5 
455.5 
64.3 

143.8 
66.4 

103.5 
~ 
2,818.1 

Con
tour 
Farmi 
ing 

(Acres) 

610 
2,751 

94,694 
22,683 
40,600 
18,371 

2,414 
13,112 

3,268 
7,953 
7,366 

42,081 
57,383 
80,646 

---1i9. 
394,272 

Diver
sions 

(Miles) 

29.1 
40.3 

411.6 
111.4 
124.8 
58.6 
18.0 
8.8 

19.3 
60.7 

_118.9 
848.9 
627.7 
461..8 

_.2,1 
2,947-.3 

Ciopland 
to 

Grasslm:id 
(Acres) 

24,016 
16,883 
45,-845 
11,127 

113,715 
80,419 
27,545 
46,386 
33,935 
10, 74_5 

8,077 
32,103 
15,845 
26,977 
~ 
497,792 

Pasture 
Grass- Irriga
ed tion 
Water- Water 
ways Mgt.•" 

(Acres) '(Acres) 

Drain
age 
Mains 
or Lat._ 
erab 

(Miles) 

Drain
ag·e 
Field 
Ditches 
(Miles) 

Strip 
.Crop-_. 
ping 

(Acre"s) ,. 

Terra
ces 
Level 
and. Gra
-dient 

(Miles) 

and 
Hayland 
Plant

·1ngs· 
(Acres) 

Tile:: 
·»ra1n8 

(Miles) 

Grade 
Stabili
zation 
Struc
tures 

(Number) 

500 
2,170 
4,898 
1,341 
3,995 
1,335 
1,205 
1,017 

538 
4,443 
3,004 
1,678 
3,609 
·2,188 

90 
1,334 

78 
73,007 
23,410 

913 
5,912 
8,513 

538 
300 
17-0 

3,443 
140 

______ill_ 
32·,163 117,848 

Minimum 
Tillage 
(Acres) 

420 . 
2,504 

12·,514 
'919.,741 

67,306 
35,026 

488,973 
166,06-S 
255,319 

108.4 
20.6 

662 .1 
482.3 

2,011.1 
377.8 
686.1 

1,745.4 
762. 7 

4,287.3 
180.5 
561.8 
547,8 

1,572.4 
488.3 

4,540.0 
183.0 
140.0 
215.1 
275 .o 
124.5 
88.4 

2,624.4 
450.3 

71.7 
58.1 
76.2 
53.9 

1,239 
1,093 

91,983 
24,490 
58,261 
70,666 
3,213 

73,899. 
3,224 
5,183 

36,789 
24,723 
3St3_5.0 
81,319 

3.9 
8.8 

440.8 
34.0 
52.7 
14.5. 
8.3 

13.5 
5.7 

27.8 
50.2 

4.1 

91,152 
4,847 

87,689 
31,8il. 

313,329 
57,394 
23,410 
36,190 
25,202 
29,756 
46,496 

147,562 
77,610 

137,507 
34,043 

1.8 
4i!.9 

5,195.2 
_ 2,485 .. 3 
·18,2"11~5 • 
.-1,612.8 

3;404.5 
68,"627.6 
20, 723-. 8 

111,619_.~ 
6,244.5 
1,915.1 
2,315_.;i. 
3,482.4 

148.5 

31 
8 

496 
244 
757 

77 
41 

1,582 
1,001 

610 
1 

102 
44 
.17 1,453.0 

139.4 
14,026.3 10,961.3 

~ 
5li,842 •"664.3 1,143,-998 ,··246;036.8 5,011 

Farm 
Ponds 
(No,) 

503 
830 

2,562 
1,.•202 
3,789 
2,347 

775 
1,761 
1,341 
2,573 
3,599 
3,584 
3,686 
6,874 

Field 
Wind
Breaks 

(Miles) 

5.4 
80. 7 

392. 8 
51.0 

625.2 
715.5 
92,8 

429.6 
98.0 
19.4 
3.1 
4.3 

56.4 
20.l 

Stream
banli 
Protec
tion 

(Miles) 

10.7 
2.9 

80.8 
13.0 
19.4 
17.4 
2.8 

47.1 
18.9 

.9 

82.1 
43.4 
6.7 

Tree2 

Plant
ing 

(Acres) 

125,882 
15,533 

20.1,338 
17,413 

102,7.56 ' 
195,3_68 

32,386 
44,140 

9,336· 
7,074" 

20,445 

Wildlife 
Habitat 

Mgr. 
I_ncludiri.g • 
Wetland 
(Acres) 

58,353 
20,807 

144,529, 
35,642 

157,846 
59·, 767 
88·,-785. 
64,604 
27 ,·393 
54;123 
30,726 
50,998 
38,202 
29,6.58 

-Fish ReCreation 
_.-.Pond . Area 

Hgt. Improve_ment 
(No,) (Acres) 

43 
485 

. 2,200 
• 30 

2,335 
1,206 

508 
818 
904 

1,391 
5,023 

1,346 
721 

7,709 
1,720 

14,792 
2,819 

239 
1,193 
1,549 
1,466 
6,597 
1,288 

666 
1,631 

14,371 
3,055 

58,925 
30,146 

80 
2,114,445 

----1J:l 
36,139 

__ ._7 _._3 
4,595.0 34;0; 

129,708 
39,203 

149,095 
.71,4.08 

i',161:ci-ss· 
, 6;109 . 
867,542-

• 2,773 
861 

2,490 
83 

• "ii,150. 
____lli, 
43,996 

croplarid 
to 

W0'odland 
(Acres) 

6,138 
5,512 

37,701 
3,931 

110,759 
47,438 
10,799 
15,103 
6,813 
1,028 
2,526 

16,112 
5,389 

19,717 
4,660 

293,826 

Cropland 
to Wild
Life 
Recrea
tion 
(Acres) 

9,428 
1,844 

~0,454 
22,698 
28,428 
13,024 

3,364 
20,544 

6',605 
4,903 
3,342 

13,090 
6,854 

17,917 
4.150 

196,645 

Recreation Enterprises 
Estab- Expand- , Changiµg to 
lishing ing and Primal:'Y 
First Adding Source 
Commer- for Com- of 
cial mercial Income. 
(No.) (Use/No.) No. Acres 

80 
107 
681 
344 
734 
318 
211 
67 

239 
143 
211 
321 
58 

170 
~ 
3,773 

16 
9 

132 
4 

45 
49 

4 
24 

5 
1 

17 
5 

3ll 

28 - 759 
49 - 2,240 

174 - 17,947 
73 - 6,135 •• 

249 - 23,113 
140 - 22,450 

96 - 25,640 
19 - 4,218 

134 - 7,239 
42 - 2,903 
98', - 4,962 
38 - 3,127 
17 - 1,500 
37 - 4,.490 
29 - 2 792 

1,223 - '129,513 

E_s,t_ablish-:-.
irig ·Ex-pand
ing -Adding 

·_ for_ ·Non-Com
mercial Use. 

(Numbet') 

698 
555. 

_ 2.,7_29 
-- 1,174 

5,022 
10,.709 
S,892, 
2,209'' 
1,.2·3_2 
-1,5!>1 
. 53_7. 

,· 6,503' 
967" 

-1,434 
_!§1 
40,409 

Establish
ing 8Ild 

.Expandiii.g 
to Public 

D~velopment 
(Numbl!i) 

87 
-130 
492 
364 
400 
326 
102 
109 

90 
96 

346 
178 
• 59 • 

, 172 

__ll. 
2,980 

Source: Reference 6 
:As of June: 30 • 1969 
A portion of accomplishments Shown may also be accounted for in Tables 13-65 and 13-66 
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TABLE 13-64 State Forest Timber Management Accomplishments 1966-1969 

Timber Stand Net 
State Timber Sales Im12rovement Re fores tat ion Ownershi]2 

(No.) (1000 acres) (1000 acres) (1000 acres) 

Michigan 6,714 12.4 6.8 3,756.5 

Minnesota 2,124 4.1 6.2 544.4 

New York 190 .·15.2 4.8 393.3 

Ohio 15 .3 .1 3.1 

Wisconsin 59 3.0 __hQ_ 89.3 

Region Total 1 9,102 35.0 20.9 4,786.6 

1 There are no State forest lands within the Region in Illinois,.:Indiana, 
and Pennsylvania. 

and for the protection of sources of water for 
municipal and industrial supply, recreation, 
power, irrigation, and navigation 

(4) to aid in distribution of planting stock 
for forests, shelter-belts, and woodlots 

(5) to stimulate development and proper 
management of State, county, and community 
forests 

From 1966 to 1969 technical assistance has 
been provided on more than 348,000 acres (Ta
ble 13-65). This amounts to more than 87,000 
acres annually (Table 13-66). 

The boundaries of··seven nationaL,forests, 
seven purchase units, and eight land utiliza
tion project areas are partially or completely 
within the Great Lakes Basin and include al
most 10 million acres. Of this, approximately 
six million acres are Federally-owned. They 
are administered by the U.S. Forest Service as 
a part of the N ationa!Forest System. 

Each national forest resource, water, 
timber, recreation, wildlife, and forage, is 
managed with other resources to meet present 
and future public needs. The practice of man
aging several forest resources harmoniously 
for the benefit of the greatest num her of 
people is known as multiple use. This is a car
dinal forest management principle as em
phasized by Congress in the Multiple Use
Sustained Yield Act of 1960. Watersheds are 
managed to regulate streamflow, control 

floods and erosion, serve as water-storage 
areas, and supply high quality water. 

Quantity, quality, and timing of stream flow 
from national forest land are of major concern 
to the Forest Service. The Huron-Manistee 
National Forest in Michigan has established a 
"barometer" watershed on the Pine River, 
which will provide management information 
on the effect of various practices on the hy
drology of forested areas. Information from 
this.study will be useful to all agencies respon
sible for land management in Michigan and 

· parts of Wisconsin. Some of the national 
forests are making hydrologic surveys involv
ing a complete survey of water and related 
land resources. These are made on watersheds 
of high value in terms of municipal and/or in
dustrial water supply. 

All national forests have a sampling system 
for water supplies and bathing beaches to de
termine whether these waters meet estab
lished health standards. Water quality 
monitoring systems are used in the Ottawa, 
Huron-Manistee, Chequamegon, Superior, 
and Hiawatha National Forests to appraise 
the quality of waters flowing from these lands. 
The systems are designed to identify sources 
.of water-pollution, should they develop. 

All national forests. are actively involved in 
continuing programs of f.ire prevention, pre
suppression, and suppression. Typical proj-



86 Appendix 13 

TREE PLANTING ADDS TO OUR FOREST 
RESOURCE ANO HELPS CONTROL EROSION. 

FENCING PROTECTS FOREST LAND 
FROM LIVESTOCK GRAZING. 

FIGURE 13-26 Forest Management 

LANDOWNERS ARE GIVEN TECHNICAL 
ASSISTANCE ON FOREST MANAGEMENT. 

SELECTIVE CUTTING ON OVERSTOCKED LAND BRINGS 
ADDED INCOME AND IMPROVES THE REMAINING STANO. 
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TABLE 13-65 Cooperative Forest Management Accomplishments 1966-1969 

Practice 1966 

Management Planning 78.7 

Managed Harvest Cutting 31. 7 

Timber Stand Improvement 11. 7 

Tree Planting or Seeding 25.0 

Erosion Control 2.1 

Recreation Improvement 1.5 

Wildlife Improvement 22. 3 

Improved Protection from: 

Fire 13.7 

Grazing 20.5 

Insect & Disease 8.4 

ects that should affect the fire control situa
tion in the years ahead are: 

(1) detection of fires by aircraft 
(2) developing fire access ways through 

high hazard conifer stands 
(3) preplanned green strips in timber man

agement activities 
(4) fire prevention directed at vacation 

home owners 
All of these forests are also involved in a soil 

management program, which involves clas
sifying soil erosion hazards and land stability, 
area ratings for development by soils, effects 
of soils on water quality, potential soil sedi
ment areas, matching soils with timber spe
cies, and environmental landscaping. 

National forests have a continuing. timber 
management program (Table 13-67). Many of 
their timber stands have been improved, but 
the opportunity exists for further improve
ment. 

Management of fish and wildlife habitat in 
national forests is carried out in cooperation 
with State fish and game biologists and the 

1967 1968 1969 Ave. 
(1,000 A·cres) 

81. J 95.7 92. 9 87.2 

33.3 34.2 27.6 31. 7 

11.4 11.9 9.4 11.1 

21.3 23.8 26.5 24.2 

1.5 2.7 1.0 1.8 

1.7 . 7 .5 1.1 

32. 6 17.5 16.3 22.2 

13. 5 12.0 11.0 12 .6 

18.8 20.7 18.1 19.5 

8.7 2.4 1.7 5.3 

U.S. Fish and Wildlife Service. As oppor
tunities arise and funds are available, further 
development of deer yards will be undertaken, 
permanent wildlife openings will be estab
lished, hunter access will be developed, and 
rare, endangered, and unique wildlife species 
will be protected. 

All national forests have an active land ac
quisition program. As funds are available, de
sirable tracts ofland for watershed protection, 
recreational and other purposes are acquired 
by purchase or exchange. 

Numerous .recreation developments includ
ing campgrounds, picnic· grounds, swimming 
sites, boat landings, ski sites, scenic roads and 
trails, and wilderness areas are available in 
national forests. Plans call for improving the 
quality of existing developments, construct
ing new developments, providing more 
wayside and scenic rest stops along roads, and 
improving and maintaining scenic recrea
tional drives and wilderness areas. 

The Forest Service carries on forest re
search through its North Central Forest Ex-
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TABLE 13-66 Average Annual Cooperative Forest Management Accomplishments' 

Plan- Timber Tree Recrea-
ning Managed Stand Planting tion Wildlife Imeroved -Protection From 
Sub- ..... ,. Harvest_ Improve- --or Erosion Improve- Improve- Insect • area Plans Cutting ment Seeding Control ment .ment 

(thousand acres) 
Fire Grazing Disease 

1.1 17.4 4.1 1.2 4.3 .8 .5 6.2 5.2 6.4 1.0 
1.2 8. 1 2.5 1.3 3.6 .2 .1 1.5 . 1 .1 .1 
2.1 17.0 6.0 1.5 4.1 .6 .2 6.0 4.4 7.6 .4 
2.2 8.1 3.4 .6 1.5 .3 .1 3.0 2.1 3.6 .2 
2.3 3.8 1.0 .4 1.0 .1 a .6 a .1 a 
2.4 8.o 2.3 1.2 3.3 a .1 1.4 .1 .1 .1 
3.1 4.3 1.2 .6 1.8 a .1 . 7 a .1 .1 
3.2 1.8 .5 .3 .7 a a .3 a a a 
4.1 1.0 .3 .1 .4 a a .2 a a a 
4.2 1.6 1.2 .3 .2 a a .2 a .3 a 
4.3 Ll 1.1 .4 .2 a a .1 a .4 a 
4.4 2.7 1.5 .6 .6 a a .4 .2 .1 .6 
5.1 1.8 1.0 .4 .4 a a .3 .1 .1 .4 
5.2 5.3 3.0 1.2 1.1 a a . 7 .2 .3 1.3 
5.3 _i:! 2:.§. ___b_Q_ ___bl!. ~ ~ ~ _,_d --'2. 8 
Total 87.2 31.7 11.1 24.2 1.8 1.1 22.2 12.6 19.5 5.3 

lyears 1966 through 1969. 

2nenotes areas less than 50 acres. 

TABLE 13-67 Total Timber Management Accomplishments of National Forests in Great Lakes 
Basin, 1965-1969 

Planninf 
Subarea 

1.1 

1.2 

2.1 

2.4 

TOTAL 

1 
Refer to 
planning 

Renew Old 
and Poorly 
Stocked Stands 

57 

29 

30 

36 

21 

173 

Thin & 
Improve 
Stands 
(Thousand 

10 

47 

41 

19 

8 

125 

Release 
Young 
Growth 

Acres) 

32 

15 

4 

13 

74 

Re fores tat ion 

13 

12. 

7 

24 

14 

70 

Table 13-27 for listing of national forests within each 
subarea. 

2
rncludes land use area 
administered by Forest 
and improved stands. 

acreages, not national forest land but 
Service, and includes 300 acres of thin 

Total 

112 

103 

82 

92 

53 

442 
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periment _ Station helidqliartered in St. Paul, • 
Minnesota, and the Northeastern Forest Ex- -
periment Station_ located in Upper Darby, 
Pennsylvania. Scientists study watershed 
management, the protection of forests from 
fire, insects, and diseases, the growth and 
harvesting of timber, forest recreation, 
wildlife habitat, efficient and economical 

, utilization of forest pro_d;ucts, and - forest 
economics. These studies are conducted at 
various project locations and experimental 
forests and watersheds within and adj~cent to 
the Basin. A continuing periodic forest survey 
is conducted in each State within the Basin 
and provides comprehensive information on 
the extent and condition of forest lands, the 
volume and quality of timber resources, 
trends in timber growth and harvest, and out
look for futu_re supplies' and demands. 

The watershed management research of the 
North Central Station includes studies in 
ground water movement, stream bank erosion, 
seasonal flood and erosion reduction through 
surface water runoff control, and hydrologic 
characteristics of northern bogs. Most of the 
ground water and streambank erosion re
search.is done on .. and, near the Ude! Experi
mental Forest near Cadillac, Michigan. The 
Coulee Experimental Forest in southwestern 
Wisconsin near LaCrosse is the site of studies 
for the control of surface water runoff to re
duce seasonal flooding and erosion .. The Mar
cell. Experimental Forest in northern Min
nesota is testing ground for studying the hy
drology of northern bogs. ' 

The Northeastern Station has watershed 
management studies in water yield improve
ment, stream regimen and water yields, 
watershed correlation and synthesis, floods 
and water yield, and improving the human 
environment with trees. The stream regimen . 
and water yields study is conducted out of 
Syracuse, New York. 

6.2.3 Urban and Built-up Areas 

One- of the principal land use and manage
ment activities in urban areas is land use 
planning. The land use.plan (or general plan, 
or city plan) is .a basic document used by local 
government/ii units to help guide short-range 
land use decisforis so that an orderly and pro
ductive long-range pattern is developed. 
Planning is carried out at several levels from 
municipal to county toregional. Plans may be 

relatively short,tel'm and linked closely -ivhh 
current zoning ordinances, or they may be 
long-range conceptual outlines of gerteriil 
goals. • , • • • 

The primary Federal Assistance program in 
this field is the Comprehensive Planning As
sistance (701) Program administered by the 
Department of Housing and Urban Develop
ment. This program provides grants to State 
and local governmental units to foster sound 
community, regional, and Statewide com
prehensive planning. Many areas·within the 
Region are currently carrying out planning 
activities with assistance through this pro
gram 7 (Figure 13-27c). In addition to this cur
rent planning, many governmental units have 
completed land use plans in the past. Planning -
is also conducted independently of the 701 
program by State and local planning units. 

6.3 Projected Accomplishments Undef 
Current Programs 

6.3.1 Agricultural and Forest Land 

Current land treatment and managerilent 
programs include the Soil and Water Conser
vation Program (PL-46) of the Soil Conserva
tion Service, the land treatment phase of the 
Watershed Protection and Flood Prevention 
Program (PL-566), Federal-State Cooperative 
Forestry Programs, National Forest Pro
grams, and various State, county, and private 
industrial forest programs. 

It is estimated that more than 8.2 million 
acres of agricultural'land will be treated by 
2020 at a total cost of more than $342 million 
(Tables 13-68 and 13--69). Current forest pro
grams will provide treatment for near]y 4.2 
million acres of State, county, and private 
forest land by 2020 at an estimated cost of$210 
million (Table 13-70). Current forest programs 
will also provide treatment for 4.4 million 
acres of national forest land by 2020 at an es
timated cost of $146 million (Table 13-71). 
These projections assume continuation of 
existing authorities and manpower and 
budget levels throughout the projection 
periods. Projected accomplishments to 2020 
will provide for approximately 40 p·ercent of 
the total agricultural land treatment needs 
and 20 percent of total forest land treatment 
needs. '--
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TABLE 13-68 Projected Accomplishments of Current Agricultural Land Treatment Programs, 
Great Lakes Region-1980, 2000, 20201 • 

PLAN
NING 
SUB
AREA 

1.1 
1.2 
2.1 
2.2 
2.3 
2.4 
3.1 
3C2 
4.1 
4.2 
4.3 • 
4.4 
5.1 
5.2 
5.3 . 
Total 

1980 

14:6 
6.0 

170.2 
180.1 
306.1 
63.2 
26.8 

139.0 
117 .4 
365.4 
31.6 
33.0 
46.0 
83.9 
23.'l 

1,606.4 

CROPLAND 
2000 2020 

29.6 17.8 
12.0 6.0 

340.5 204.3 
360.1 216.0 
612.1 367.3 
126.4 75.9 
53.5 32.1 

278.0 166.8 
234. 7 140.8 
730.7 438.4 
63.3 38.1 
66.0 40.0 

-?2. 0 55.0 
167. 8 102.3 
46.2 27.7 

3,212.9 1,928.5 

1 000 Acres 
PASTURE 

,- o a o a T t 1 1980 2000 2020 T t 1 

62.0 7.6 15.1 9.1 31.8 
24.0 4.9 9.9 6.0 20.8 

715.0 26.9 53.9 32.4 113.2 
756.2 11.9 23.8 14.3 50.0 

1,285.5 35.1 70 .3 42.2 147.6 
265.5 26.3 52.6 31.6 110.5 
112.4 13.0 26.0 15.6 54.6 
583.8 15.4 30.9 18.5 64.8 
492.9 8.6 11·. 3 10.3 36.2 

1,534.5 12.1 24.1 14.4 50.6 
133.0 8.4 16.7 9.9 35.0. 
139.0 14.5 29.0 17.4 60.9 
193.0 9.6 19.3 

, 
11.6 40.5 

354.0 30.4 60.9 36.6 127 .9 
97.0 7.1 14.2 8. 7 30.0 

6,747.8 231.8 464.0 278. 6 974.4 

TOTAL 

o a cres s 
OTHER LAND LAND TREAIMEN! 

1980 2000 2020 T t 1 A Co t 
(X 1,000) 

5.4 10. 7 . 6.5 22.6 116.4 4.7 
0.5 1.0 0.7 2.2 47.0 1.9 

25.4 50.7 30.4 106.5 934. 7 37.6 
22.3 44.5 26.7 93.5 899. 7 36.2 
12.8 25.5 15.3 • 53.6 1,486.7 59.8 
12.3 24.6 14.7 51.6 427 .6 17.2 

3.8 7.6 4.6 16.0 183.0 7.4 
7.1 14.1 8.5 29.7 678.3 29.6 
4.6 9.1 5.4 19.1 548.2 24.0 
4.6 9.3 5.6 19.5 1,604.6 70.1 

12 .1 24.3 14.6 51.0 219.0 8.8 
2.4 4.7 2.9 10.0 209.9 8.5 
2.4 4.9 2.9 10.2 243.7 9.9 

10.9 21.9 13.1 45.9 527.8 21.3 
2.0 4.0 2.3 8.3 135.3 5.5 

128.6 256.9 154.2 539.7 8,261.9 342.5 . 

~Public Law 566 and· PL-46 Programs. 
Includes recurring practices, maintenance, and technical assistance cost ($1,000,000). 

TABLE 13-69 Projected Cost of Current Agricultural Land Treatment Programs, Great Lakes 
Region-1980, 2000, 20201 

PLAN-
NING TOTAL 
SUB- CROPLAND PASI!,!RE OTHER LAND LAND TREATMENT 
AREA 1980 2000 2020 Total 1980 2000 2020 Total 1980 2000 2020 Total COST 

($1,000,000) 

1.1 '.6 1:2 . 7 2.5 .3 .6 .4 1.3 .2 .4 .3 .9 4. 7 
1.2 .3 .5 .2 1.0 .2 .4 .2 .8 ' .03 .04 .03 .1 1.9 
2.1 6.9 13. 7 8.2 28.8 1.1 2.2 1.3 4.6 1.0 2.0 1.2 4.2 37.6 
2.2 7.2 14.5 8.7 30.4 .5 .9 .6 2.0 .9 1.8 1.1 3.8 36.2 
2.3 12.3 24.7 14.8 51.8 1.4 2.8 1.7 5.9 . 5 1.0 .6 2.1 59.8 
2.4 2.5 5.0 3.0 10.5 1.0 2.5 1.2 4.7 . 5 .9 .6 2.0 17.2 
3.1 1.:i. 2.2 1.3 4.6 .5 1.0 .6 2.1 .2 . 3 .2 . 7 7.4 
3.2 6.1 12.1 7.3 25.5 . 7 1.3 .8 2.8 .3 .6 .4 1.3 29.6 
4.1 5.1 10.3 6.2 21.6 .4 .8 .4 1.6 .2 .4 .2 .8 24.0 
4.2 16.0 31.9 19.2 67.1 .5 1.1 .6 2.2 .2 .4 .2 .8 70.1 
4.3 1.3 2.5 1.5 5.3 .3 . 7 .4 1.4 .5 LO .6 2.1 8.8 
4.4 1.3 2.7 1.6 5.6 .6 1.2 . 7 2.5 .1 .2 .1 .4 8.5 
5.1 1.9 3.7 2.2 7.8 .4 .8 .5 1.7 .1 .2 .1 .4 9.9 
5.2 3.4 6.8 4.1 14.3 1.2 2.5 1.5 5.2 .4 .9 .5 1.8 21.3 
5.3 _.,2_ ~ -1..=..! ~ ___,]_ ----'2. --'2- ...!.:..1 .05 _d ....:..Q1 ___,]_ ~ 

Total 66.9 133.7 80.1 280,7 9.4 19,4 11.3 40.1 5.18 10.34 6.18 21.7 342.5 
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TABLE 13-70 Projected Forest Land Treatment Accomplishments on State,. County, and Private 
Forest Land by Current Programs at Curre~t Levels' 

Plan
ning 
Sub
area 

1.1 

1.2 

2.1 

2.2 

2.3 

2.4 

3.1 

3.2 

4.1 

4.2 

4.3 

4.4 

5.1 

5.2 

5.3 

Total 

1980 
Acres Cost2 

(1,000) (million 

174 

87 

170 

81 

38 

80 

43 

18 

10 

16 

11 

27 

18 

53 

46 

872 

7.0 

3.4 

8.2 

5.1 

2.2 

3.6 

2.5 

1.0 

0.6 

1.1 

0.9 

1.9 

1.1 

2.9 

2.7 

44.2 

2000 2020 Total 
Acres Cost Acres Cost Acres Cost 

$)(1,000)(million $)(1,000)(million $)(1,000)(million $) 

348 

174 

340 

131 

76 

160 

86 

36 

20 

32 

22 

54 

36 

106 

92 

1,713 

13.9 

7.0 

16.3 

8.2 

4.6 

7.4 

4.9 

2.0 

1.2 

2. 3 . 

1.6 

4.1 

2.2 

5.8 

5.4 

86.9 

348 13.9 870 34.8 

174 7.0 435 17 .4 

340 16.3 850 40.8 

o3 0 212 13.3 

76 4.6 190 11.4 

160 7 .4 400 18.4 

86 4. 9 .215 12. 3 

36 2.0 90 5.0 

20 1.2 50 3.0 

32 2. 3 80 5.7 

22 1.6 55 4.1 

54 4.1 135 10.1 

36 2 .2 90 5.5 

106 5. 8 265 14 .5 

---'-9=-2 5.4 230 13.5 

1,582 78. 7 4,167 209.8 

1 Treatment includes multiple-use plans, reforestation, improved harvesting, 
forest stand improvement, erosion control, grazing control and urban 
forestry. 

2 Includes technical assistance and installation costs. 

3 By 2000 total needs will be adequately treated by projected current programs 
at current levels. 
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TABLE 13-71 Projected Land Treatment on National Forests of Current Programs at Current 
Levels 

12BQ 2000 2020 Total 
Planning Acres Costl Acres Cost Acres Cost Acres Cost 
Subarea (1,000) (Million $) (1,000) (Million $) (1,000) {Million •1 {1,0002 {Million •> 
1.1 220.0 6.4 440.0 12.8 440.0 12

1
8 1,100.0 32.0 

1.2 210.0 6.7 420.0 13.4 420.0 13.4 1,050.0 33.5 
2.1 160.0 5.0 320.0 10.0 320.0 10.0 800.0 25.0 
2.4 180.0 6.8 360.0 13.6 ·360.0 13.6 900,0 34.0 

3._12 110.0 4.3 220.0 8.6 220.0 8.6 550.0 21.5 
5.2 ----1..:..Q. __,_!_ ~ .2 ~ ~ -------2..=..Q_ __ ._5 

Total 881.0 29.3 1,762.0 58.6 1,762.0 58.6 4,405.0 146.5 

1 Includes labor, installation, site preparation, and survey costs when applicable. 

2 Includes land use area acreage, not national forest land, but administered by Forest Service. 

6.3.2 Urban and Built-Up Areas 

Unfortunately, uniformly reliable data on 
current urban land use and management ac
tivities in the Region are not sufficient to form 
a basis for projection. We may expect that 
some program such as the 701 Comprehensive 
Planning program will continue. As urban ex
pansion reaches into new areas, more gov
ernmental units will be faced with a need for 
land use plans or revisions of existing plans. 
Thus land use planning will continue to be an 
important function of local government. 
'There is also growingjnterest and activity in 
comprehensive land use planning at the State 
level. 

Future action in other problem areas is even 
less certain. Several localities have enacted 
sediment control ordinances to control erosion 
primarily related to construction activities. 
Similar action may be anticipated by other 
local governments. Some municipalities have 
taken action to revise or supplement zoning 
ordinances to include flood plain zoning. The 
problems of flood plain development are be
coming more widely recognized, and better 
controls may be adopted in the future. The 
entire issue here is so complex that only broad 
generalizations are possible. Until better data 
are available, further discussion is of little 
value. 

6.4 Recommended Programs 

6.4.1 Agricultural and Forest Land 

Current land treatment programs, con
tinued at present levels through 2020, will fall 

short of total conservation needs as identified 
by CNI and discussed in Section 4. It is re
commended that an accelerated land treat
ment program be initiated in order to narrow 
the gap between needs and accomplishments. 
Accelerated technical assistance could be pro
vided by the Soil Conservation Service and the 
Forest Service. It is anticipated that the pro
gram would operate through soil conservation 
districts, and through existing Federal-State 
cooperative forestry programs. Accelerated 
cost sharing through the Rural Environmen
tal Assistance Program (REAP) or other pro
grams should also be considered. 

This program would apply needed land 
treatment measures on an estimated 9,049,300 
acres of agricultural land by 2020 (Table 13~ 
72). This includes treatment of 7,389,900 acres 
of cropland, 1,068,200 acres of pasture, and 
591,200 acres ,of other land. The ,total esti
mated cost for this portion of the program is 
$375,000,000 (Table 13-73). 

The program would also apply _needed 
treatment to 11,516,000 acres of State, county, 
and private forest land by 2020 at .an esti
mated cost of $592,400,000 (Table 13-7 4). This 
does not include recurring costs for fire pro
tection, insects and disease protection, and re
curring practices. 

To help meet the increasing problems and 
needs created by the increased emphasis for 
multiple use of public lands, ,an acceleration 
above the current national forest develop
ment and multiple use program levels is rec
ommended for both land treatment and 
structural measures (Table 13-75). The land 
treatment measures provide for multiple use 
planning and management, erosion and sedi
ment control, fish and wildlife habitat im
provement, improvement of timber produc-
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PROTECTED AND PRO
DUCTIVE AGRICULTURAL 
LAND. 

FISH AND WILDLIFE ENHANCEMENT 
AND RECREATION. 

FIGURE 13-28 Benefits of Adequate Land Treatment 

'"• 
A CONT·INUING SUPPLY 
OF FOREST PRODUCTS. 
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TABLE 13-72 Projected Agricultural Land Treatment Accomplishments Under Recommended 
Accelerated Program, Great Lakes Region-1980, 2000, 20201 

PLAN-
NING TOTAL 
SUB- CROPLAND PASTURE OTHER LAND LAND TREATMENT 
AREA 1980 2000 2020 Total .1980 2000 2020 Total 1980 2000 2020 Total COST 

($1,000,000) 

1.1 .7 1.2 .8 2.7 .4 .6 .4 1.4 .3 .4 .3 LO 5.1 
1.2 .3 .5 .3 1.1 .2 .4 .3 .9 .03 .04 .03 .1 2.1 
2.1 8.2 14.4 8.9 31.5. 1.3 2.3 1.4 5.0 1.2 2.2 1.3 4.7 41.2 
2.2 8.7 15.2 9.4 33.3 .6 1.0 .6 2.2 1.1 1.9 1.2 4.2 39. 7 
2.3 14. 8 25.8 16.0 56.6 1.7 3.0 1.8 6.5 .6 1.1 .7 2.4 65.5 
2.4 3.1 5.4 3.3 11.8 1.3 2.2 1.4 4.9 .6 1.0 .6 2.2 18.9 
3.1 1.3 2.3 1.4 5.0 .6 1.1 .7 2.4 .2 .3 .2 . 7 8.1 
3.2 7,3 12.8 7.9 28.0 .8 1.4 . 9 3.1 .4 .6 .4 1.4 32.5 
4.1 6.1 10.8 6.7 23.6 .4 .8 .5 1.7 .2 .4 .3 .9 26.2 
4.2 19.2 33.5 20.8 73.5 .6 1.1 .7 2.4 .2 .4 .3 .9 76.8 
4.3 1.5 2.7 1.7 5.9 .4 ,7 ,4 1.5 .6 1.0 .7 2.3 9,7 
4.4 1.6 2.8 1.8 6.2 .7 1.2 .8 2.7 .1 .2 .1 .4 9.3 
5.1 2.2 3.9 2.4 8.5 .5 .8 .5 1.8 .1 .2 .1 .4 10. 7 
5.2 4.0 7.1 4.4 15.5 1.5 2.6 1.6 5.7 .5 .9 .6 2.0 23.2 
5.3 ...!.:.!. ~ __!_,1_ ~ _____el_ .6 ~ ..1..:1. ...:1.... _.2_ ...:.L ~ ~ 

Total 80.1 140.4 87.0 307.5 11.3 19.8 12.4 43.5 6.23 10.84 6.93 24.0 375.0 

TABLE 13-73 Projected Cost of Agricultural Land Treatment Accomplishments Under Recom
mended Accelerated Program, Great Lakes Region-1980, 2000, 2020 

PLAN- (1,000 Acres) 
NING -------------~~---~-------------- TOTAL 
SUB.,. 
AREA 

CROPLAND PASTURE OTHER LAND LAND TREATMENT 
1980 2000 2020 Total 1980 2000 2020 Total 1980 2000 2020 Total Acres Cost2 

(X 1,000) 

1.1 17.7 31.0 19.3 68.0 9.1 16.0 9.9 35,0 6.5 11.2 7 .o 24.7 127.7 5.1 
1.2 6.9 12.2 7.9 27 .o 6,0 10.4 6.6 23.0 0.6 1.1 0. 7 2.4 52.4 2.1 
2.1 204.3 357 .4 221.3 783.0 32.3 56.6 35.0 123.9 30.4 53.2 33.0 116.6 1,023.5 41.2 
2.2 216.0 378.0 234.1 828.1 14.3 25.0 15. 7 55.0 26.7 46.8 29.0 102.5 985.6 39.7 
2.3 367 .3 642.7 397.9 1,407.9 42.2 73.7 45.7 161.6 15.3 26.8 16.6 58.7 1,628.2 65.5 
2.4 75.9 132.8 82.2 290.9 31.6 55.2 34.2 121.0 14. 7 25.8 16.0 56.5 468.4 18.9 
3.1 32.1 56.2 34.8 123.1 15.6 27.3 16.9 59.8 4.6 7 .9 4.9 17.4 200.3 8.1 
3.2 166.8 292.0 180.7 639.5 18.5 32.5 20.0 71.0 8.5 14.9 9.2 32.6 743.1 32.5 
4.1 140.8 246.4 152.6 539.8 10.3 18.l 11.2 39.6 5.4 9.6 5.9 20.9 600.3 26.2 
4.2 438.4 767.2 475.0 1,680.6 14.5 25.3 15.6 55.4 5.6 9.8 6.0 21.4 1,757.4 76.8 
4.3 37 .9 66.4 41. 7 146.0 10.0 17.6 10.4 38.0 14.6 25.5 15.8 55.9 239.9 9.7 
4.4 39.8 69.7 43.5 153.0 17.4 30.4 18,8 66.6 2.9 5.0 3.1 11.0 230.6 9.3 
5.1 55.0 96.4 59.6 211.0 11.5 20.2 12.5 44,2 2.9 5.2 3.1 11.2 266.4 10. 7 
5.2 100,6 176.2 109.2 386.0 36.6 63.9 39.6 140.1 13.2 22.9 14.2 50.3 576.4 23.2 
5.3 27.7 48.5 29.8 106.0 8.5 14.9 10.6 34.0 2 .4 4.2 2.5 9.1 149.1 6,0 

Total 1,927.2 3,373.2 2,089.6 7,389.9 278.4 487.1 302. 7 1,068.2 154.3 269 .9 167.0 591.2 9,-049.3 375.0 

1iirograms providing monies for installation co,sts of land treatment measures. 

2rncludes recurring practices, maintenance, and technical assistance cost ($1,000,000). 
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TABLE 13-74 Projected Land Treatment Accomplishments on State, County, and Private Forest 
Land Under Recommended Accelerated Program, Great Lakes Region-1980, 2000, 20201 

Plan
ning 
Sub
area 

1980 2000 
Acres Cost2A --c-re-s~~C_o_s_t __ 

2020 Total 
Acres Cost Acres Cost 

(l,OOO)(million $) (1,000) (million 

1.1 

1.2 

2.1 

2.2 3 

366 

334 

112 

2. 3 145 

2.4 376 

3.1 146 

3.2 99 

4.1 53 

4. 2 37 

4. 3 52 

4.4 128 

5.1 49 

5.2 196 

5. 3 211 

Total 2,304 

1 

14 .6 

13.2 

5.4 

8.7 

17.4 

8.3 

5.4 

3.3 

2.7 

4.0 

9.5 

3.0 

10.7 

12 .6 

118.8 

729 

664 

221 

29.2 

26.2 

10. 7 

293 17.4 

752 35.0 

295 16. 7 

198 10.8 

106 6.4 

72 5.1 

107 7.8 

254 19.0 

97 6.0 

392 21.4 

426 25 .1 

4,606 236.8 

$)(1,000){million $)(1,000)(million $) 

729 

664 

221 

29.2 

26 .2 

10.7 

293 17.4 

752 35.0 

295 16.7 

198 10.8 

106 6. 4 

72 5.1 

107 7. 8 

254 .19 .o 

97 6.0 

392 21.4 

426 25.1 

4,606 236.8 

1,824 

1,662 

554 

73.0 

65.6 

26.8 

731 43.5 

1,880 87.4 

736 41. 7 

495 27.0 

265 16.1 

181 .12 .9 

266 19.6 

636 47.5 

243 15.0 

980 53.5 

1,063 62.8 

11,516 592.4 

Treatment includes multiple use plans, reforestation, improved harvesting, 
forest stand improvement, erosion control, grazing control and urban forestry. 

2
rncludes technical assistance and installation costs. 

l 
No accelerated program is proposed. The planning subarea has a high percent 

•Of urban and built-up areas with a small amount of forest land. Projected 
. cur•rent programs at current levels will satisfy total needs. However, a 

growing need. will exist for urban forestry programs which will be studied in 
detail in the Type IV .Chicago Metropolitan Area River Basin Study. 
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TABLE 13-75 Recommended Accelerated Land Treatment and Structural Measures on National 
Forest Land 
Land 1980 2000 2020 Total 
Treatment Acres Cost Acres Cost Acres Cost Acres Cost 
PSA (1 1000) (Million $)(1,000)(Million $) (1 1000) (Million $)(1,000)(Million 

1.1 189,7 4.7 379.6 9.8 379.6 9,8 948.9 24.3 

1.2 109.5 2.8 219.0 5.5 219.0 5.5 547.5 13.8 

2.1 75. 3 1.6 150.6 3.4 150.6 3.4 376.5 8.4 

2.4 124. 7 3.1 249'° 5. 6.1 249.5 6.1 623.7 15.3 

3.1 41.7 0.8 83.4 1.7 83.4 1.7 208.5 4.2 

5.2 1.0 0.1 2.0 0.2 2.0 0.2 5.0 0.5 

Total 541.9 13.1 1084.1 26.7 1084 .1 26.7 2710 .1 66.5 

1980 2000 2020 Total 
Structural Cost Cost Cost Cost 
Measures (Million) (Million) (Million) (Million) 
PSA Acres Miles $ Acres Miles $ Acres Miles $ Acres Miles $ 

1.1 36 51 1.0 72 102 2.2 72 102 2.2 180 225 5.4 

1.2 117 84 2.0 234 168 3.8 234 168 3.8 585 420 9.6 

2.1 240 15 0.5 480 30 0.8 480 30 0.8 1200 75 2.1 

2.4 84 75 1.9 168 150 3.7 168 150 3.7 420 375 9.3 

3.1 15 36 0.8 30 72 1.6 30 72 1.6 75 180 4.0 

5.2 10 1 0.6 20 ___!!_ ~ 20 4 1.2 ___2Q_ __ 9 --1.:..Q_ -----
Total 502 262 6.8 1004 526 13.3 1004 526 13.3 2510 1314 33.4 

tion and quality, and improvement of hy
drologic conditions. The structural measures 
are designed to provide additional protection 
of national forest lands from fire damages, in
crease development and utilization of forest 
and water resources, and provide a healthier 
environment for development of the human 
resources. Structural measures would include 
items such as construction of outdoor rec
reational facilities, roads, trails, and fish and 
wildlife impoundments. 

6.4.2 Urban and Built-Up Areas 

It is evident that many urban land use prob
lems stem from a lack of coordinated planning. 
Many details concerning urban land use are 
not presented in this. appendix. This omission 
is due in part to the problems of the work 
group in attempting to compile urban land use 
data, which were cited earlier. It is also impor
tant to recognize that meaningful urban land 
use planning goes far beyond the scope of a 

$) 



Accomplishments and Recommended Programs 97 

framework study. Yet the need for such plan
ning will become even more acute as urban 
expansion continues. 
' It is recommended that a more detailed • 
analysis of urban land use problems be com
pleted in regional or river basin studies con
ducted in the Region. Emphasis should be 
given to urban e,wansion and land use 
change, rural-urban interaction, and mainte
nance of open spaces. It is assumed that cur
rent State and local planning agencies would 
provide inputs for these studies. 

Effective comprehensive planning is cir
cumscribed to a high degree by the available 
data base. It is therefore recommended that 
urban· and regional information systems be 

~established throughout the Great Lakes Re
gion. These systems should be established at 
least within each SMSA. The systems would 
be metropolitan or regional in nature, encom
passing more than one politic,al jurisdiction. 
They would be planning-oriented rather than 
operations-oriented. 

Because of the mass of data generated and 
utilized in comprehensive planning, the sys
tems would be developed for electronic data 
processing. Uniformity of the· systems 
throughout the Region would be required to 
achieve the desired objectives. Existing State 
and local planning commissions would form 
the core ·or these systems. Appropriate Fed
eral agencies, such as the Department of 
Housing and Urban Development (HUD) 
would provide leadership in design, im
plementation, and utilization of the systems.7 
Other agencies would supply resource inven
tory information. For example, the Soil Con
servation Service would provide soil survey 
data and interpretations. It is recommended 
that HUD prepare a feasibility study and cost 
estimate for instituting such systems in the 
Great Lakes Region. This study would also 
give guidance on organization, management, 
and funding. 

A t_echnical assistance program for urban 
areas is recommended in order to protect soil 
and water resources, and to provide an oppor
tunity for man to live in harmony with his 
natural environment. These goals may be 
achieved through proper land use planning 
designed to reduce soil erosion, help maintain 
water quality, reduce flood damages, improve 
vegetative cover, and enhance natural beau
ty. This program will provide assistance to 
planning boards, community leaders, and de
velopers in formulating and implementing ef
fective land use plans. 

Proper interpretation of soil surveys will be 

provided to indicate the best development 
sites, and to help avoid problems of poor 
drainage, unstable soils, and severe· erosion 
hazards. Recommendations for good land use 
will include methods of controlling excessive 
erosion which occurs despite the most con
scientious application of protective measures. 
The goal will be to prevent controllable ero
sion and keep sediment production to a 
minimum. This not only will protect the de
velopment site itself, but also prevent 
sedimentation and degradation of surface 
waters. Since much of the most favorable land 
is already developed, the use of soil surveys 
and soil conservation practices will become 
even more important in the future. 

Vegetative· cover, including trees, shrubs, 
and grasses, established, retained, or im
proved in the metropolitan areas will provide 
natural beauty, recreation opportunities, and 
environmental enhancement. This program 
will furnish technical assistance for the de
velopment and maintenance of forests, nature 
areas, parks, open spaces, buffer zones, and 
greenbelt areas. 

Assistance will include the' identification 
and location of suitable areas to be retained 
for: 

(1) community and school forests-to-pro
vide areas for aesthetics, recreation, and na
ture study and conservation education 

(2) vegetated buffer zones or screening 
strips-to isolate housing or industrial de
velopments and for highway beautification 

(3) infiltration zones or sediment traps 
• along waterways and roads-to retard surface 

runoff, erosion, and sedimentation. 
Advice will be available to improve tree 

stands and develop plants to enhance rec
reation opportunities, wildlife habitat, nature 

_studies, and sylvan aesthetics. Technical ser
vices will be provided for the control of insects, 
plant diseases, nonstructural fires, animal 
damage, and pollutants in forests, parks, and 
greenbelt areas. 

This would be a local State-Federal coopera- -· 
tive program involving the U.S. Department 
of Agriculture, the States, soil conservation 
districts, and other local units of govern
ment. The urban soil and water conservation 
phase of the program would be implemented 
through soil conservation districts in coopera
tion with the Soil Conservation Service. The 
urban and community forestry assistance 
phase of the program would be under the lead
ership of the Forest Service. The average an
nual cost is estimated at $2.9 million. 
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SOUND PLANNING IS 
ESSENTIAL FOR COM
MUNITY DEVELOPMENl 
AND IMPROVEMENT. 

SOIL SURVEYS PROVIDE 
BASIC RESOURCE DATA 
FOR PLANNING. 

( 

PRESERVATION AND ESTABLISHMENT OF TREES AND SHRUBS ENHANCES URBAN DEVELOPMENTS. 

FIGURE 13-29 Improving the Urban Environment 
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SODDING, SEEDING, AN.DA 
CONCRETE CHUTE CONTROL 
EROSION ON THIS URBAN SITE. 

FIGURE 13-30 Urban Land Treatment 

RETAINING WALLS AND 
SELECTED PLANTINGS 
PROVIDE EROSION CONTROL 
AND BEAUTIFICATION. 

SODDING THIS STEEP 
SLOPE CONTROLS 
EROSION. 



\ 
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6.4.3 A Comprehensive Land Use Policy 

It is impossible to separate rural and urban 
land use problems completely. Present social 
and institutional factors produce continuous 
interaction between these two sectors. It is 
therefore unrealistic to consider separate sol-. 
utions to the needs of each area. It is equally' 
unrealistic to expect that fragmented indi- • 
vidual or group land use decisions will com
bine to produce an overall economically and 
socially desirable land use pattern. 
Decision-makers must deal with the issue of 
what constitutes irreplaceable land for any 
particular purpose, and devise policies to en
sure that such lands are maintained in the 

desired use. A rational and well-defined com
prehensive land use policy is vital in planning 
for the future of the Region. 

It is recommended that a comprehensive 
land use policy be adopted for the Great Lakes 
Region. Legislation for a National Land Use 
Policy, which has been introduced in Con
gress, if enacted, wouJd form the basis for this 
policy.• This would provide a means for im
proved land use planning and implementa
tion. Effective action would also require estab
lishment ofland use policies at State and local 
levels. A combination of these elements is es
sential for meaningful improvements in cur
rent land use strategies. 



Section 7 

LAND USE AND MANAGEMENT ALTERNATIVES 

7 ,1 Introduction 

Alternatives may be considered·eitheras is-. 
sues of use or of management. That is, one may 
consider what alternate land use patterns are 
possible, and what alternate management 
tools may be utilized to meet a particular need. 
Land use alternatives are difficult to develop 
and define quantitatively. The time and man
power limitations of this work group have pre
vented a detailed analysis of various land use 
patterns .and their impact. A general discus
sion is provided here to stimulate further 
study. Management alternatives are no more 
easily quantified, but there is more experience 
in managing a particular area than in making 
broad land use decisions. 

7.2 Land Use Alternatives 

Land use projections presented in Section 3 
form a base from which alternatives might be 
co.nsidered. It is important to recognize that a 
projection is not a prediction. It is an estimate 
of future conditions based on assumptions 
about various factors that influence the vari
able under study. Projections are neverthe-

. less very useful planning tools, particularly if 
they are updated with revised assumptions as 
new information becomes available. 

Projections are necessarily based to a high 
degree upon past events and relationships. 
For example, urban land projections are based 
on the past relationship between urban acre
age and population, population change,. and 
employment. Such factors as zoning or plan
ning were not specifically considered. 

Projections implicitly assume that the in
fluence of these factors will remain constant. 
To the extent that urban planning encourages 
more efficient use of the land, urban land re
quirements may be less than projected. On the 
other hand, should the reservation of open 
space within urban areas be relatively greater 
than in the past, urban land requirements 
may be greater than projected. The develop
ment of metropolitan mass transit systems, 

which reduce the proportion of transportation 
land, would also decrease urban land needs. In 

. any case, urban land, which makes up only 
approximately eight percent of the . present 
land area .in the Region, is projected to in
crease to only approximately 14 percent. Even 
major changes in future urban land require
ments would have only a marginal impact on 
the Region. The impact in specific planning 
subareas, however, could be significant. 
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Agricultural land use projections are simi
larly based on certain assumptions regarding 
needs for food and fiber and land productivity. 
Expanded agricultural research efforts that 
lead to.increased productivity may reduce the 
projected land requirement. Urban expan
sion,. which removes more highly productive 
agricultural land than assumed in the base 
projection, may raise the land requirement. 
Conversely, a policy that reserves the best 
soils for food and fiber production would re
duce the projected agricultural land require
ment. Expanded investments in agricultural 
water resource developments such as drain
age may reduce the projected land require
ments. This last point is discussed in more de
tail in Appendix 16, Drainage. 

A detailed analysis of these and other 
changes in land use policy would be most use
ful for effective planning. When fully de
veloped, such an analysis would form the basis 
for formulating a comprehensive land use pol
icy for the Region. If that recommendation is 
accepted, resources must be allocated to refine 
the data base and provide a thorough analysis 
of land use alternatives as a guide to 
decision-making. 

Land and water resources possess certain 
natural characteristics that may be used by 
man. These natural characteristics also limit 
resource suitability for certain uses. Yet cer
tain physical and locational aspects of natural 
resources are important from an economic 
standpoint. Indeed the maintenance of society 
requires the use of natural resources in ec
onomic enterprises. The choice is not pres
servation or economic efficiency; elements of 
both are essential. There is a need for an 



102 Appendix 13 

ecological approach to land use planning. This 
would provide a synthesis of natural resource 
characteristics and economic values. Future 
planning efforts and consideration of land use 
alternatives should be based on this concept. 

7.3 Management Alternatives 

In solving problems, changing undesirable 
present situations, and meeting resource 
needs in the Basin, several kinds of improve
ments and alternative solutions are often 
available. Consideration of these alternative 
choices, which are primarily institutional 
changes, and the selection of one or more kinds 
of solutions rest primarily with local people 
and with local units or government. A wise 
mixture of land use and management 
techniques will help to balance private 
economic interest and public benefit. 

7.3.1 Zoning and Regulation 

The use of zoning and regulation to influ
ence future land use presupposes some con
ceptual plan and desire for a more orderly pro
cess of development and change. A com
prehensive land use plan should be developed 
to guide zoning decisions. Zoning permits the 
community to control the use of land in public 
interest by limiting the number of uses and 
the ways of resource development available 
for the landowner to apply. In its extreme, it 
may restrict him to a single choice or a single 
development method. 

Most early uses of zoning were designed to 
control the location of undesirable develop
ment, to segregate development requiring dif
ferent levels of utility services, and to restrict 
certain uses from a particular place. Zoning 
measures may also be adopted that contain 
protective as well as preventive language. 
They could be designed to protect and per
petuate such extensive uses as agriculture, 
forestry, recreation, fish and wildlife, or. any 
combination of these. 

Regulation may take the form of control, 
enforcement of standards, or review of in
tended use. State and local ordinances or 
enabling legislation could be adopted to en
courage certain uses, restrict. others, or to es
tablish tolerance limits for acceptable use. 
Such regulations have already been estab
lished at some level for public health reasons. 
Planning and control of permits for improve
ments such as water and sewer systems and 

transportation facilities are influential land 
use and management tools. Greater enforce
ment of these and additional regulations 
might result in an acceptable alternative to 
applying several structural measures in the 
solving of a given problem. An example would 
be flood plain regulations that control de
velopment and preclude the need for costly 
flood control measures. 

7.3.2 Purchase or Acquisition 

Public purchase of land in fee simple owner
ship or with limited easements or develop
ment rights; and acquisition by eminent do
main provide the most direct mechanisms in 
land use and management for the public bene
fit. Strategically located purchases of public 
land could help alleviate present or future use 
problems. At the same time, it could enhance 
the environmental quality, provide for rec
reation, and preserve areas for a variety of 
recreational pursuits if tied in with purchase 
of development rights or recreation ease
ments. Land acquisition can and has been 
used for urban renewal and highway con
struction projects, for making public access 
points available, and for preserving historic 
buildings and lands. Land purchase or acqui
sition of limited land rights by a public body is 
an effective way to control urban sprawl and 
to preserve land for scenic beauty. 

7 .3.3 Tax Policy 

Tax policy is a vital element in deciding in
come and profit for landowners, investors, de
velopers, and landlords. Tax policies can favor 
particular land uses and encourage their 
adoption while, at the same time, discourage 
other uses. Taxation, therefore, is an essential 
tool in shaping the man-made environment 
and preservingthe natural environment. 

Good assessment procedures for local prop
erty taxes can develop a fair spread of the tax 
burden. Proportionate tax increases on im
provements could encourage restoring sound 
buildings or replacing deteriorating ones. 
Proportionate taxes on raw land in urban and 
fringe areas could discourage speculative pur
chases and leapfrog development. The local 
property tax could be used to encourage clus
ter development and open space preservation 
where no such options exist. Special tax 
treatment for commonly-owned open space 
and community facilities also encourages pro-



tection or enhancement of the environment by 
subdivision developers. Tax incentives for 
private forest lands are favorable to the long
term commitment necessary in the production 
of forest products and application of treat
ment measures. The retention of certain types 
of agricultural activities near urban areas 
could be encouraged by tax incentive~. 

7 .3.4 Permits 

Federal and sometimes State governments 
require permits for a range of activities on 
land and submerged lands. Although the con
trol of individual land use decisions regarding 
private land is primarily local and varies wide
ly, these permits may influence major growth 
patterns, economic development, and use of 
nearby pri vately•owned land. 
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Before water and sewer services may be ex
tended to new housing and other facilities, 
most communities require certification that 
public capacities are adequate to supply the 
services and that equipment and other 
facilities on the property meet local specifica
tions. When combined with adequate control 
over the use of wells and septic tanks, these 
permits can dictate the pace and direction of 
urban growth. 

The permit authority of the U.S. Army 
Corps of Engineers is a significant tool in land 
use decisions affecting navigable waters. Most 
States have enacted legislation requiring 
permits for alteration of wetlands, bottom
lands, and adjacent land areas. The trend is 
toward stronger State controls on dredging, 
draining, and filling of these lands. 



SUMMARY 

This appendix presents an inventory of 
existing land use and management conditions 
in the Great Lakes Basin and a discussion of 
major problems. Projections offuture land use 
requirements, as well as estimates of future 
management and conservation treatment 
needs, are provided for the target years of 
1980, 2000, and 2020. Information is presented 
for agricultural, forest, urban, and built-up 
land. 

The Region's total land area of 83,579,700 
acres includes 6,987,700 acres of urban and 
built-up areas, 28,609,000 acres of cropland, 
3,505,800 acres of pasture land, 39,624,700 
acres of forest land, and 4,852,500 acres of 
other land. Forest land comprises more than 
47 percent of the total land area of the Re
gion. Agricultural land (cropland and pasture) 
comprises more than 38 percent of the total. At 
the present time, urban and built-up areas 
cover a little more than eight percent of the 
Region. 

The land capability classification system 
describes the potentialities of the land for ag
ricultural purposes on the basis of physical 
soil limitations. Land is grouped in eight 
capability classes. The Region has more than 
46.9 million acres in classes I through III. This 
land is suitable for sustained agricultural cul
tivation using good management practices. 
An additional 11.1 million acres in class IV are 
suitable for occasional cultivation. Thus, more 
than 58 million acres have potential for ag
ricultural production. This represents 82 per
cent of the total non-Federal and nonurban 
built-up land in the Region. The remaining 
12. 7 million acres in classes V through VIII 
have severe limitations that make them gen
erally impractical for cultivated crops. 

Planning Subarea 4.2, with nearly 5.7 mil, 
lion acres of classes I, II, III; and IV land, has 
the highest proportion of cultivable land 
among the planning subareas. Planning Sub
area 2.2 has the highest proportion of class I 
land. 

For the .Region as a whole land use is fairly 
consistent with its capabilities. More than 23 
million acres, or 96 percent of the total crop
land, are on land in capability classes I through 

IV. Within some planning subareas, some 
shifts in land use may be considered in order to 
bring land use and capabilities into better bal
ance. 

The Great Lakes Basin includes a wide vari
ety of farm types, from forestry, dairying, and 
potatoes, to truck and fruit crops. Farm types 
and their location in certain geographic areas 
are related to climate, soils, and markets. 

Forest land covers nearly one-half of the 
Region, but it is not uniformly distributed. 
Several counties in the northwestern portion 
are more than 80 percent forest land, while 
many other counties are less than 20 percent 
forested. Hardwoods are the major component 
(76 percent) of the Region's forest land. 

Approximately 80 percent of the Region's 
total land area is privately-owned. Federal 
ownership primarily of forest lands, makes up 
approximately seven percent of the total. 
State and local governments control the re
mainder, which consists primarily of forested 
land, parks, and recreation land. 
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Urban and built-up areas, while represent
ing only approximately eight percent of the 
total land area, have a considerable influence 
over land use decisions. Many rural areas in 
the Region are affected by economic and social 
factors in nearby urban centers. The urban 
influence on agricultural land use may be 
even more dramatic in the future. In the Re
gion, more than one-third of the total cropland 
is. located within Standard Metropolitan 
Statistical Areas (SMSAs), where most future 
urban growth is expected. 

Land use projections indicate that land in 
urban and built-up areas will increase from 6.9 
million acres to 8.4 million acres by 1980, to 
10.4 million acres by 2000, and to 12.1 million 
acres by 2020. Little change is expected in 
Planning Subareas 1.1 and 1.2, but a dramatic 
change is anticipated in Planning Subareas 
2.2, 4.1, and 4.2. 

Projections also indicate that the agricul
tural land base is adequate to meet the Reg
ion's share of national food and fiber require
ments through 2020. Total cropland require
ments will decline slightly between 1970 and 
2000 but then increase as rising food require-
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ments place more pressure on the resource 
base. There will be a continuing requirement 
to maintain some idle land for agricultural 
purposes. 

Forest land is projected to decline by three 
percent (to 38.4 million acres) by 2020 due to 
urban development. 

A total of 20,451,200 acres of agricultural 
land has been identified as needing conserva
tion treatment. This includes 16,746,300 acres 
of cropland, 2,419,600 acres of pasture land, 
and 1,285,300 acres of other land. Proper 
treatment of this land is needed to reduce 
runoff, erosion, and sedimentation. 

Approximately 20.8 million acres of non
Federal forest land has been identified as 
needing conservation treatment. Needed 
measures range from management plans to, 
improved harvesting. Conservation treat
ment measures and intensified management 
are also needed on national forest lands in the 
Region. 

Shoreline and natural areas are special 1a:nd 
areas also in need of improved treatment and 
management. Competition for these lands is 
growing, and special efforts are needed to pre
serve and enhance their unique qualities. 

The problems and needs of urban and built
up areas are serious and growing in scope and 
intensity. Many of the land use problems are 
associated with the change from rural to ur
ban. Zoning conflicts, taxation problems, land 
value appreciation, and accelerated erosion 
are commonly associated with urban growth. 
These problems are concentrated around 

existing urban areas where most·ofthe future 
growth is expected. By the. year 2020, large 
areas of the Region will experience the impact 
of urban expansion. The southern portion of 
the Region and areas along the Great Lakes 
will be most affected. 

Accelerated land treatment is recom
mended to help meet projected needs. The 
total proposed program would provide 
adequate treatment for 7,389,900 acres of 
cropland, 1,082,000 acres of pasture land, 
591,200 acres of other land, and 9,172,000 acres 
of non-Federal forest land. In addition, accel
erated land treatment and structural mea
sures are recommended for 10,400 acres of 
land in national forests. 

This study has shown that improved 
urban land data is a primary need for future 
land use planning. An urban and regional in
formation system is recommended for the Re
gion. 

Coordinated land use planning for both 
rural and urban areas is a vital need in order 
to effectively and efficiently meet all the re
quirements of the land resource base. A com
prehensive land use policy should be formu
lated for the Region. Implementation of this 
recommendation will require action at Fed
eral, State, and local levels. 

Further studies are required to provide a 
thorough analysis of the impacts of various 
land use ·alternatives. The preferred fo2mat 
for such a study would be as part of the 
background analysis for a comprehensive land 
use policy. 
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GLOSSARY 

annual mortality of growing stock-the net 
cubic-foot volume removed from growing 
stock during a year through death from 
natural causes. 

canopy-the cover of leaves and branches 
formed by the tops of crowns of plants. 

commercial forest land-forest land producing 
or capable of producing crops of industrial 
wood and not withdrawn from timber utili
zation. (Note: Areas qualifying as commer
cial _forest land have the capability of pro
ducing in excess of 20 cubic feet per acre per 
year of industrial wood under management. 
Currently inaccessible and inoperable areas 
are included, except when the areas in
volved are s~all and unlikely to become 
suitable for production of industrial wood in 
the foreseeable future.) 

conservation-the protection, improvement, 
and use of natural resources according to 
principles that will assure their highest 
long-term economic and social benefit. 

contour-an imaginary line on the surface of 
the earth connecting points of the same ele
vation. 

contour farming-conducting field operations, 
such as plowing, planting, cultivating, and 
harvesting, on the contour. 

contour strip cropping-layout of crops in 
comparatively narrow strips in which the 
farming operations are performed approxi
mately on the contour. Usually strips of 
grass, close-growing crops, or fallow are al
ternated wit_h those in cultivated crops. 

cover crop-a close-growing crop grown 
primarily for the purposes of protecting and 
improving soil between periods of regular 
crop production or between trees and vines 
in orchards and vineyards. 

crop rotation-the growing of different crops 
in recurring succession on the same land. 
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cropland acres-(CNI) includes all cultivated 
land used for field crops or hay and pasture 
in rotation; cropland temporarily idle or di
verted from production under government 
programs; permanent hayland; orchards, 
vineyards, and bush fruits; and open land 
formerly cropped and not converted to 
another use. 

current normal-a concept used to describe es
timates that conform to an acceptable pat
tern and to remove aberrations associated 
with single point estimates. Acreage and 
production have been adjusted to reflect 
current production technology and prices, 
from which the impacts or abnormalities 
caused by weather and other hazards in a 
single year were weighted by their histori
cal occurrence. Future projections, then, 
are not based on a single year's data, but are 
based on current normal levels, which take 
into consideration. historical experience in 
the case of the Great Lakes Basin from 1939 
to 1968. 

forest land-land at least 10 percent stocked 
by forest trees of any size, or formerly hav
ing ha1 such tree cover, and not currently 
developed for nonforest use. The minimum 
area for classification of forest land is one
acre. Roadside, streamside, and shelterbelt 
strips of timber must have a crown width at 
least 120 feet wide to qualify as forest land. 
Unimproved roads and trails, streams, or 
other bodies of water or clearings in forest 
areas shall be classed as forest if less than 
120 feet in width. 

forest land acres-(from forest surveys) land 
at least 10 percent stocked by forest trees of 
any size, or formerly having had such tree 
cover, and not currently developed for non
forest use. The minimum area for classifica
tion of forest land is one acre. Roadside, 
streamside, and shelter belt strips of timber 
must have a crown width of least 120 feet 
wide to qualify ;is forest land. Unimproved 
roads and trails, streams, or other bodies of 
water or clearings in forest areas shall be 
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classed as forest, if less than 120 feet in 
width. 

forest trees-woody plants having a well
developed stem and usually more than 12 
feet in height, including both growing stock 
and cull trees. 

forest types-a classification of forest land 
based upon the tree species presently form
ing' a plurality of the stock. For pole-timber 
size trees and larger, stocking is determined 
from basal area occurrence and for trees less 
than 5.0 inches d.b.h. from numbers of trees. 

growing stock-net volume, in cubic feet oflive 
sawtimber and pole-timber trees from 
stump to a minimum four-inch top (of cen
tral stem) outside bark. Net volume equals 
gross volume less deduction for rot. 

hardwoods-dicotyledonous trees, usually 
liroad-leaved and deciduous. 

humus-partially decomposed organic matter. 

hydrologic ·condition-the relative ability of 
specific combinations of soil and vegetative 
cover to absorb precipitation and retard 
runoff. It expresses the interrelationship 
existing between the soil and forest cover 
and its effect on the movement of precipita
tion on; into, and through the soil profile. 

land resources-an· area of land containing or 
supporting all or some of certain resources 
in some combination. The resources include 
soil, water, timber, forage, wildlife, and min
erals. 

land use-primary occupier of a tract of land, 
i.e., crops, fallow, idle, timber, etc. 

land utilization projects-land administered by 
the Forest Service for programs of land 
utilization and adjustment under Title III 
of the Bankhead-Jones Farm Tenant Act. 

litter-the uppermost layer of the organic de
bris, composed of freshly fallen or slightly 
decomposed organic materials. 

miscellaneous private lands-privately owned 
land other .than forest-industry and 
farmer-owned lands. 

mortality-number of live trees with sound
wood volume dying from natural causes dur
ing a specified period. 

multiple use-the management of all the vari
ous renewable surface resources of the "na
tional forests so that they are used in the 
combination that will best meet the needs of 
the American people; making the most 
judicious use of the land for some or all of 
these resources or related services· over 
areas large enough to provide sufficient 
latitude for periodic adjustments in use to 
conform to changing needs and conditions; 
using some land for less than all of its re
sources; and• harmonious. and coordinated 
management of the various resources, each 
with the other, without impairing the pro
ductivity of the land, considering the rela0 

tive values of the various resources. The 
combination of uses chosen will not neces
sarily give the greatest dollar return or the 
greatest unit output. 

national forest land-Federal lands that have 
been legally designated as national forests 
or purchase units, and other lands under the 
administration of the Forest Service, includ
ing experimental areas and Bankhead
J ones Title III lands. 

net volume in cubic feet-gross volume in cubic 
feet less deductions for rot. 

noncommercial forest land area-forest land 
that is withdrawn from timber utilization 
through statute, ordinance, or administra
tive order, but that otherwise qualifies as 
commercial forest land; or incapable of 
yielding industrial wood products (usually 
sawtimber) because of adverse site condi
tions. 

nonforest land-land that has never supported 
forests and lands formerly forested where 
use for timber management is precluded by 
development'for other uses. (Note: Includes 
areas used for crops, improved pasture, res
idential areas, city parks, improved roads of 
any width and adjoining clearings, power
line clearings of any width, and 1-to-40 acre 
areas of water classified by the Bureau of 
the Census as land. If intermingled in forest 
areas, unimproved roads and nonforest 
strips must be more than 120 feet wide, and 
clearings, etc., must be more than one acre 
in size, to qualify as nonforest land.) 

nonstocked areas-commercial forest land less 
than 10 percent stocked with growing-stock 
trees. 

other Federal lands..LFederal lands other than 



national forest, including lands adminis" 
tered by the Bureau of Land Management, 
Bureau oflndian Affairs, and other Federal 
agencies. 

other land acres--(CNl) includes all land not 
classified as cropland, pasture-range, forest 
land, urban built-up areas, and water areas. 
Other land considered a part of the farm, 
includes farmsteads, farm roads, feed lots, 
ditch banks, fence and hedgerows, and idle 
land. Idle land includes land formerly used 
for crop and pasture, now abandoned and 
not yet put to some other use. Other land 
outside the boundaries of a farm includes 
rural nonfarm residences, investment 
tracts, coastal dunes, marshes not used for 
grazing, and strip mines, borrow and gravel 
pits. 

overland, or ·direct runoff-the part of the 
runoff that travels over the land surface to a 
stream system. It originates from rainfall 
and snowmelt. 

ownership-property owned by one owner, re
gardless of the number of parcels in a 
specified area. 

pasture-range acres-(CNI) includes lands 
producing forage plants, principally intro
duced species, primarily for grazing and not 
included in cropland rotation. Includes na
tive pasture in humid areas and may con
tain shade or timber trees if the canopy is 
less that 10 percent. 

primary land use-grouping together into 
classes with similar characteristics, i.e., 
cropland, pasture, forest. 

purchase units-portions of approved national 
forest acquisition areas established by the 
Secretary of Agriculture, with the concur
rence of the National Forest Reservation 
Commission, located outside designated or 
proclaimed national forest boundaries. 

reforestation-the natural or artificial re
stocking of an area with forest trees; most 
commonly used in reference to the latter. 

runoff--(1) the total stream discharge, includ
ing both surface and subsurface flow, usu
ally expressed in acre feet. (2) The rate at 
which water is discharged from a drainage 
area, usually expressed in.cubic feet per sec
ond per square mile of drainage area. 
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sediment yield-the sediment outflow from a 
drainage basin at a point of reference in a 
specified period of time. It is equivalent to 
the sediment discharged from a drainage 
basin.in an average year. It is expressed in 
tons per acre or square mile per year. 

sheet erosion-the more or less"even removal 
of soil to take layers from the land surface. 

site-an area, considered as to its ecological 
factors with reference to capacity to produce 
forests or other vegetation; the combination 
of biotic, climatic, and soil conditions of an 
area. 

softwoods-coniferous trees, usually ever, 
greens having needles or scalelike leaves. 

soil loss tolerance-the maximum average an
nual soil loss in tons per acre per year that 
should be permitted on a. given soil. 

stand-a growth of trees on a minimum of one 
acre of forest land that is at least 10 percent 
stocked by forest trees of any size. 

standard metropolitan statistical area-a 
county or group of contiguous counties that 
contains at least one central city of 50,000 or 
more inhabitants or twin cities with a com
bined population of at least 50,000. In addi
tion to the county or counties containing 
such a city or cities, contiguous counties are 
included in an SMSA if, according to certain 
criteria, they are essentially metropolitan 
in character and socially and economically 
integrated with the central city. 

State, county, and municipal lands-lands 
owned by States, counties, and local public 
agencies or municipalities, or lands leased to 
these governmental units for 50 years or 
more. 

stocking-a measure of the degree to which 
forest land is occupied by trees of specified 
classes in relation to a specified basal area 
standard for trees 5.0 inches d.b.h. and 
larger, or numbers of trees per acre for trees 
less than 5.0 inches; tree classes include (1) 
all live trees, (2) growing-stock trees, and (3) 
desirable trees. Classifications of forest land 
and forest types are based on stocking of all 
live trees. Classifications of condition clas
ses is based on stocking of desirable trees. 

streambank erosion-destruction of land areas. 
by active cutting of stream banks. 
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sustained yield-the achievement and 
maintenance in perpetuity of a high-level 
annual or regular periodic output of the var
ious renewable resources of the national 
forests without impairment of the produc
tivity of the land. 

total area-the solid portion of the earth's sur
face plus rivers, lakes, and embayments. 

total land area-the solid portion of the earth's 
surface excluding all bodies of water, rivers, 
and streams. 

urban and built-up areas-(CNI) includes (a) 
cities, villages, and built-up areas of more 
than 10 acres; (b) industrial sites (except 
strip mines, borrow and gravel pits), rail
road yards, cemeteries, airports, golf 
courses, shooting ranges, and so forth; (c) 
institutional and public administration 
sites and similar types of areas, and road 
and railroad acreage where such acreages 
are significant. Farmland acreage inside 
the city and village limits will be excluded 
under this category. 

watershed planning-formulation of a plan to 
use and treat water and land resources. 

watershed protection and flood prevention 
projects-a system of land measures or soil 
conservation practices combined with 
structural measures installed to improve in
filtration and reduce erosion or land within 
a drainage basin and to protect lands from 
floods. 

wind strip cropping-the production of crops in 
relatively narrow strips placed perpendicu
lar to the direction of prevailing winds. 

zoning-a means by which governmental au
thority is used to promote the proper use of 
land under certain circumstances. This 
power traditionally resides in the State and 
the power to regulate land uses by zoning is 
usually delegated to minor units of govern
ment, such as to'Yns, municipalities, and 
counties, through an enabling act that 
specifies powers granted and the conditions 
under which these are to be exercised. 
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FIGURE 13-lOc Major Forest Types 
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FIGURE 13-13c Urban Orientation of Counties, 1960 
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