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SYNOPSIS

This appendix contains economic and demo-
graphic data and projections for the total
United States, economic areas of the Great
Lakes Region, and Great Lakes Basin plan-
ning subareas as compiled by the Economic
and Demographic Work Group with the help of
the Federal and State organizations listed in
the Foreword.

It contains data and projections concerning
both general and specific areas of economic
and demographic activity in the Basin and
throughout the nation. The data are sum-
marized by decade from 1940 through 1970.
Projections are displayed by decade from 1980
through 2020. In addition to projections of
population, employment, income, earnings,
and selected industry output for the nation
and Basin, detailed studies on agriculture,
mining, and forestry in the Basin are pre-
sented. The Basin’s important role in man-
ufacturing is discussed in each of the sections
of the report.

The first section, prepared by the U.S. Army
Corps of Engineers, includes tables summariz-
ing historical data and projections for the Un-
ited States, the Great Lakes Basin, and Basin
planning subareas, as well as capsule discus-
sions of the economic outlook for each.

The Office of Business Economics (OBE) of
the U.S. Department of Commerce prepared
the second section, which deals with projec-
tions and indexes of population, employment,

and income and earnings for the United
States, OBE economic areas, and planning
subareas. Population data and projections for
portions of States within economic areas and
planning subareas are included, as are details
of national and regional projection methodol-
ogies.

The complete inventory and analysis of the
Basin’s agricultural economy, given in the
third section, was prepared by the Economic
Research Service (ERS) of the U.S. Depart-
ment of Agriculture. Projections for the
United States and total Great Lakes Basin
land use and agricultural production re-
quirements are given for 1980, 2000, and 2020.
The crop acreage, production, and farm
employment by planning subarea were de-
veloped from the ERS Linear Programming
Model for the same years.

The fourth section, prepared by the Forest
Service ofthe U.S. Department of Agriculture,
is a complete draft of existing and projected
forest resources for Great Lakes Basin plan
areas and planning subareas.

For the fifth section, the Bureau of Mines of
the U.S. Department of the Interior compiled
a similar inventory and analysis of mineral
resources and production. It encompasses the
Basin plan areas and planning subareas pro-
jecting mineral production and employment
for 1980, 2000, and 2020.



FOREWORD

The Economic and Demographic Studies
Work Group under the chairmanship of How-
ard E. Olson, North Central Division, U.S.
Army Corps of Engineers, held an initial or-
ganization meeting in November 1968 and met
regularly thereafter in the process of devel-
oping three drafts of this appendix of the
Great Lakes Basin Framework Study.

Specifications for this appendix were de-
veloped by representatives from the Bureau
of Mines (BOM), Bureau of Outdoor Rec-
reation (BOR), and the Bureau of Sport Fish-
eries and Wildlife (BSF&W) of the U.S. De-
partment of the Interior (USDI); the Environ-
mental Protection Agency (EPA) and its
predecessors; the Economic Research Ser-
vice (ERS), Forest Service (F'S), and the Soil
Conservation Service (SCS) of the U.S. Depart-
ment of Agriculture (USDA); the Office of Bus-
iness Economies (OBE) of the U.S. Depart-
ment of Commerce (USDC); U.S. Department
of Housing and Urban Development (HUD);
and the North Central Division, Corps of En-
gineers (NCD, CE), U.S. Department of the
Army. Also of help were the work groups on
water quality, water supply, navigation, and
outdoor recreation, which used economic-
demographic data. The Great Lakes States, II-
linois, Indiana, Michigan, Minnesota, New
York, Ohio, Pennsylvania, and Wisconsin, pro-
vided valuable counsel, data, and review.

In addition to the chairman, members who
regularly attended work group sessions, con-
tributing information and performing review
functions, were: G. Anderson, State of Michi-
gan; F. J. Baker, BOR; A. J. Benzmann, SCS;
L. D. Bronder, State of Michigan; L. Christen-
sen, ERS; H. DeGraff, OBE; J. M. Furman,
State of Indiana; E. Harned, State of Pennsyl-
vania; J. Hostetler, ERS; R. L. Kerr, FS; D. F.
Klyce, BOM; R. W. Pope, State of Wisconsin;
and J. J. Waelti, State of Minnesota.
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INTRODUCTION

Purpose

The objective of the Economic and Demo-
graphic Studies Work Group was to develop his-
torical data and projections of the population,
employment, income, and production to be
used to determine the future requirements for
water resource development in the Great
Lakes Basin and selected planning subareas.
These future water requirements will be
guides in the preparation of a Type I Com-
prehensive Framework Plan for development
of water and related land resources to meet
Basin needs in a timely and efficient manner.,
In addition economic and demographic infor-
mation will be used in the plan formulation
effort.

Economic and demographic data pertaining
to the economic base of the Basin have been
developed to reveal trends. Relationships be-
tween the variables, as well as the relation-
ships between the Basin, the planning sub-

areas, and the nation, have been indicated.
Data are based on selected base years, 1960
through 1970, and projections have been de-
veloped for the years 1980, 2000, and 2020.
Economic and demographic projections that
have been developed for economic regions and
planning subareas of the Great Lakes Basin
include national aggregates. For selected in-
dustries, certain multi-State regions were de-
veloped. The complete OBE program will de-
velop projections by States. During the course
of the study, projections were made but not
published of such small areas as counties or
urban areas. Figures 19-1 and 19-2 outline
economic areas designated by the Office of
Business Economics, U.S. Department of
Commerce, as well as Great Lakes Basin plan
areas and planning subareas. A list of coun-
ties in the Great Lakes Basin, arranged by
plan areas and planning subareas, is con-
tained in Section 1 of Appendix 1, Alternative

( ,-/
| /

Syracuse, N.Y.

Rochester, N.Y. ’
Buffalo, N.Y. _—
Erie, Pa.
Binghampton, N.Y.-Pa.
Cleveland, Ohio

Lima, Ohio -
Toledo, Ghio
Detroit, Mich.
Saginaw, Mich.
Grand Rapids, Mich,
Lansing, Mich.

Fort Wayne, Ind. o -
South Bend, Ind. g
Chicago, 11l i
Madison, Wis.

Milwaukee, Wis,

Green Bay, Wis.

Wausau, Wis.
Duluth-Superior, Minn.-Wis.

N\

simril Y,

Indicates that only part of the OBE Economic Area
is in the Great Lakes Region.

SCALE IN MILES
o 100 200

Frameworks.
- )

ALBERS EQUAL - AREA PROJECTION

- =12

1‘).3 N

y

FIGURE 19-1 OBE Economic Areas, September 29, 1967. Delineated by the Regional Economics

Division, OBE, USDC.
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Section 1

SUMMARY OF TRENDS AND PROJECTIONS FOR THE UNITED
STATES AND THE GREAT LAKES BASIN

1.1 Population

The Great Lakes Basin has contained 14 to
15 percent of the United States population in
each census from 1940 to 1960. During that
time the Lake Michigan Plan Area contained
approximately 46 percent, and the Lake Erie
Plan Area contained approximately 39 per-
cent of the total population in the Great Lakes
Basin. Plan areas making up the remaining 15
percent are Lake Ontario (nine percent), Lake
Huron (four percent), and Lake Superior (two
percent).

As shown in Table 19-1, the Basin’s share of
total U.S. population in 1980 through 2020 is
projected to decline slightly from approxi-
mately 14.3 percent in 1980 to 13.5 percent in
2020. Table 19-2 shows that each plan area’s
share of the Basin total is projected to remain
near the 1960 level. Figure 19-3 shows total
population for 1940 through 2020 for the United
States and the Great Lakes Basin. Nearly
25 million of the Basin’s 29 million residents in
1970 lived in standard metropolitan statistical
areas (SMSAs). Five of the Basin’s 32 SMSAs
contain more than a million people. They are
Chicago, 7.0 million; Detroit, 4.2 million; Cleve-
land, 2.1 million; Milwaukee, 1.4 million; and
Buffalo, 1.4 million (Table 19-3).

1.2 Employment

Table 19-1, which summarizes existing and
projected employment for the nation and the
Basin, shows the Basin’s share declining
slightly from approximately 15 percent of
total U.S. employment from 1940 through 1960
to a low of 13.6 percent in 2020. A summary of
employment by selected industries from 1940
through 1960 and projections by industry
group by decade for 1980 through 2020 are in-
cluded in planning subareas profiled below.
Figure 19-4 shows the total employment for
the United States and the Great Lakes Basin
from 1940 through 2020.

1.3 Income

Heavy concentration of industrial activity
in the Great Lakes Basin is evidenced by the
Basin’s position with respect to the nation’s
total income and per capita personal income.
As shown in Table 19-1, the Basin personal
income per capita from 1940 to 1960 averaged
20 percent higher than the nation’s. As shown
in Table 19-4, planning subareas that lead the
Basin in per capita income are 2.2, Lake
Michigan Southwest (Chicago); 4.1, Lake Erie
Northwest (Detroit); 4.3, Lake Erie Central
(Cleveland); and 5.1, Lake Ontario West
(Rochester).

The rate of growth of total personal and per
capita income in the Basin, following trends of
population and employment, will decline rela-
tive to the nation in the 1970 through 2020
study period. The Basin’s share of the nation’s
total personal income is projected to decline
from 17 to 18 pereent in 1940 through 1960 to
less than 14 percent in 2020. The 1959 index of
per capita personal income in the Basin, which
was 113 percent in 1959, is expected to drop to
103 percent in 2020.

1.4 Production

A production analysis was made to deter-
mine which industries contribute signifi-
cantly to the economic development of the Re-
gion while having an impact on water use and
water quality. Industries investigated in the
study were iron and steel, petroleum refining,
selected bulk chemicals, paper, and selected
food products. The relative importance of
major manufacturing groups in the Great
Lakes Basin is shown in Table 19-5. The Great
Lakes States (excluding the western portions
of New York and Pennsylvania) produced 61
million tons of steel in 1970, which was 47 per-
cent of the national production (Table 19-6).
Steel producing districts with counties im-
mediately adjacent to the Great Lakes pro-



2 Appendix 19

TABLE 19-1 Population, Employment, Total Personal Income, and Per Capita Personal Income,
United States and Great Lakes Basin, 1940-2020

Item and United Great Lakes
Year States Basin Percentage?
Total Population
1940P 132,164,569 18,791,175 14.2
1950P 151,325,798 21,772,152 14.4
1960P 179,323,175 26,364,598 14.7
1970b 203,212,000 29,332,295 14.4
1980 234,193,000 33,566,246 14.3
2000 306,757,000 42,338,176 13.8
2020 397,562,000 53,496,561 13.5
Total Employment
1940 45,375,815 6,744,158 14.9
1950 57,475,606 8,706,002 15.1
1960 66,372,649 9,841,841 14.8
1970 78,627,000 11,302,302 14.4
1980 92,712,000 13,494,973 14.6
2000 122,663,000 17,175,526 14.0
2020 159,178,000 21,662,292 13.6
Total
Personal IncomeC
1940 172,235,431 30,936,107 18.0
1950 274,097,374 47,146,585 17.2
1959 377,928,456 63,298,020 16.7
1980 963,000,000 149,469,406 15.5
2000 2,196,684,000 318,222,055 14.5
2020 4,934,146,000 682,297,827 13.8
Per Capita
Personal Income®
1940 1,300 1,640 126.2
1950 1,805 2,157 119.5
1959 2,134 2,420 113.4
1980 4,112 4,453 108.3
2000 7,161 7,516 105.0
2020 12,411 12,756 102.8

3Great Lakes Basin in relation to total U.S.
Figures as of April 1
CValue of the dollar in 1958

SOURCE: U.S. Department of Commerce, Bureau of the Census,
U.S. Census of Pooulation, 1940-1970.
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TABLE 19-2 Population of Great Lakes Basin by Plan Area and Planning Subarea, Number of
Persons and Percent of Basin. 1940-2020

Tota]l Population (Thousands)

Census Final Count Projections
1940 1950 1960 1970 1980 2000 2020

Great Lakes
Basin Total 18,791 21,772 26,364 29,332 33,566 42,338 53,497

Plan Area 1.0 533 513 545 533 538 594 669
PsSA 1.1 336 330 359 345 367 417 475
PsaA 1.2 197 183 186 188 171 177 194

Plan Area 2.0 8,673 9,953 12,041 13,517 15,542 19,645 24,830
PsA 2.1 771 817 896 1,005 1,082 1,358 1,726
PSA 2.2 6,034 6,919 8,481 9,493 10,999 13,844 17,386
PSA 2.3 1,499 1,807 2,211 2,523 2,914 3,772 4,876
PSA 2.4 369 410 453 496 547 671 842

Plan Area 3.0 732 840 1,056 1,236 1,411 1,810 2,324
PsSA 3.1 94 102 119 - 142 164 209 267
PSA 3.2 638 738 937 1,094 1,247 1,601 2,057

Plan Area 4.0 7,095 8,520 10,466 11,514 13,299 16,794 21,281
PSA 4.1 2,697 3,440 4,292 4,848 5,802 7,425 9,568
PSA 4,2 1,176 1,325 1,566 1,725 1,963 2,474 3,116
PSA 4.3 1,887 2,233 2,825 3,099 3,476 4,389 5,527
PSA 4.4 1,335 1,522 1,783 1,842 2,058 2,506 3,070

Plan Area 5.0 1,758 1,946 2,256 2,532 2,776 3,495 4,393
PSA 5.1 620 682 798 946 978 1,222 1,538
PSA 5.2 940 1,057 1,236 1,362 1,572 2,016 2,556
PSA 5.3 198 207 222 224 226 257 299

‘

Percent of Basin

Plan Area 1.0 2.8 2.4 2.1 1.8 1.6 1.4 1.3
PSA 1.1 1.8 1.5 1.4 1.2 1.1 1.0 0.9
PSA 1.2 1.0 0.9 0.7 0.6 0.5 0.4 0.4

Plan Area 2.0 46.2 45.7 45.7 46.1 46.3 46.4 46.4
PSA 2.1 4.1 3.7 3.4 3.4 3.2 3.2 3.2
PSA 2.2 32.1 31.8 32.2 32.4 32.8 32.7 32.5
PSA 2.3 8.0 8.3 8.4 8.6 8.7 8.9 9.1
PSA 2.4 2.0 1.9 1.7 1.7 1.6 1.6 1.6

Plan Area 3.0 3.9 3.9 4.0 4.2 4.2 4.3 4.3
PSA 3.1 0.5 0.5 0.5 0.5 0.5 0.5 0.5
PSA 3.2 3.4 3.4 3.5 3.7 3.7 3.8 3.8

Plan Area 4.0 37.8 39.1 39.7 39.3 39.6 39.7 39.7
PSA 4.1 14.4 15.8 16.3 16.5 17.3 17.5 17.9
PSA 4.2 6.3 6.1 5.9 5.9 5.8 5.9 5.8
PSA 4.3 10.0 10.2 10.7 10.6 10.4 10.4 10.3
PSA 4.4 7.1 7.0 6.8 6.3 6.1 5.9 5.7

Plan Area 5.0 9.3 8.9 8.5 8.6 8.3 8.2 8.3
PSA 5.1 3.3 3.1 3.0 3.2 2.9 2.9 2.9
PSA 5.2 5.0 4.9 4.7 4.6 4.7 4.7 4.8
PSA 5.3 1.0 0.9 0.8 0.8 0.7 0.6 0.6
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TABLE 19-3 SMSAs in the Great Lakes Ba-

Appendix 19

sin, 1970

SMSA and State Population
Total Great
Lakes Basin 29,332,295
Total 32 SMSAs in
Great Lakes Basin 24,974,257
Illinois 6,978,947
Chicago 6,978,947
Indiana 1,193,853
Fort Wayne 280,455
Gary-Hammond-
East Chicago 633,367
South Bend 280,031
Michigan 6,806,151
Ann Arbor 234,103
Bay City 117,339
Detroit 4,199,931
Flint 496,658
Grand Rapids 539,225
Jackson 143,274
Kalamazoo 201,550
Lansing 378,423
Muskegon-
Muskegon Heights 157,426
Saginaw 219,743
Toledo 118,479
Minnesota 265,350
Duluth-Superior,
Minn.-Wis. 265,350
New York 3,209,055
Buffalo 1,349,211
Rochester 882,667
Syracuse 636,507
Utica-Rome 340,670
Ohio 3,864,319
Akron 679,239
Cleveland 2,064,194
Lima 171,472
Lorain-Elyria 256,843
Toledo, Ohio-Mich. 692,571
Pennsylvania 263,654
Erie 263,654
Wisconsin 2,392,928
Appleton-Oshkosh 276,891
Duluth-Superior,
Minn.-Wis. 265,350
Green Bay 158,244
Kenosha 117,917
Milwaukee 1,403,688
Racine 170,838
Note: State totals are only for

the SMSAs listed.

SOURCE: 1970 Census of Population,

U.S. Department of
Commerce, Bureau of the
Census, for the above

States.
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TABLE 19-4 Per Capita Personal Income,
Great Lakes Basin by Planning Subarea and
Ratio to Basin, 1940-2020

Per Capita Personal Income?

1940 1950 1959 1980 2000 2020
Great Lakes
Basin Total 1,640 2,157 2,420 4,453 7,516 12,754
Plan Area 1.0
PSA 1.1 1,094 1,613 1,839 3,767 6,720 11,814
PSA 1.2 841 1,307 1,539 3,427 6,422 11,828
Plan Area 2.0
PSA 2.1 1,024 1,570 1,885 3,728 6,646 11,755
PSA 2.2 1,930 2,446 2,778 4,849 7,999 13,280
PSA 2.3 1,246 1,920 2,130 3,985 6,961 12,201
PSA 2.4 870 1,456 1,681 3,271 5,860 10,415
Plan Area 3.0
PSA 3.1 823 1,146 1,495 2,700 4,963 8,776
PSA 3.2 1,185 1,828 2,092 4,205 7,446 12,953
Plan Area 4.0
PsSA 4.1 1,857 2,334 2,425 4,607 7,613 12,745
PSA 4.2 1,346 1,985 2,170 4,178 7,267 12,612
PSA 4.3 1,782 2,263 2,519 4,508 7,502 12,847
PSA 4.4 1,681 2,066 2,303 4,253 7,321 12,483
Plan Area 5.0
PSA 5.1 1,733 2,047 2,540 4,713 8,046 13,613
PSA 5.2 1,413 1,785 2,057 3,993 6,989 12,126
PSA 5.3 1,167 1,514 1,841 3,557 6,477 11,640

Ratio to Basin

Plan Area 1.0

PSA 1.1 66.7 74.8 76.0 84.6 89.4 92.6

PSA 1.2 51.3 60.6 63.6 77.0 85.4 92.7
Plan Area 2.0

PSA 2.1 62.4 72.8 77.9 83.7 88.4 92.2

PSA 2.2 117.7  113.4 114.8 108.9 106.4 104.1

PSA 2.3 76.0 89.0 88.0 89.5 92.6 95.7

PSA 2.4 53.0 67.5 69.5 73.5 78.0 81.7
Plan Area 3.0

Psa 3.1 50.2 53.1 61.8 60.6 66.0 68.8

PSA 3.2 72.3 84.7 86.4 94.4 99.1 101.6
Plan Area 4.0

PSA 4.1 113.2 108,2 100.2 103.,5 101.3 99.9

PSA 4.2 82.1 92.0 89.7 93.8 96.7 98.9

PSA 4.3 108.7 104.9 104.1 101.2 99.8 100.7

PSA 4.4 102.5 95.8 95.2 95.5 97.4 97.9
Plan Area 5.0

PSA 5.1 105.7 94.9 105.0 105.8 107.1 106.7

PSA 5.2 86.2 82.8 85.0 89.7 93.0 95.1

PSA 5.3 71.2 70.2 76.1 79.9 86.2 91.13

8pollar Value in 1958

duced 50 million tons of steel, or 39 percent of
the national total, in 1970. Steel producing dis-
tricts partially served by Great Lakes ports
produced approximately one-third of the na-
tion’s steel in 1970 (Table 19-7). The Great
Lakes Basin also contains significant con-
centrations of petroleum refining and man-
ufacturing of chemicals, paper, and food prod-
ucts, These manufacturing industries account
for approximately 80 percent of the Basin’s
industrial water reguirements and water
guality problems. Great Lakes Basin county
economic development data, including land
area, population, and manufacturing infor-

Summary of Trends and Projections &

mation concerning employees, value added,
and capital expenditures, are shown in Table
19-8.

1.5 Notes for Interpretatioﬁ of 1970 Economic
and Demographic Data on Great Lakes
Basin and Planning Subarea Tables

Usually OBE-ERS employment statistics
for total employment and major industry see-
tors can be compared, but the variety of
sources and changes in Bureau of Census
data-gathering procedures described below
hinder comparison of 1940 through 1960 indi-
vidual industry employment data with 1970
data.

Employment figures for 1970 are pre-
liminary values from Butreau of Census, U.S.
Department of Commerce, and Bureau of
Labor Statistics, U.S. Department of Labor.
All projections of economic and demographic
parameters are subject to review by the Great
Lakes Basin Commission in periodic post-
study evaluation and updating to determine if
anomalies between 1940 through 1960 trend
lines and 1970 preliminary data represent a
temporary aberration or signal a departure
from the established trend. The latter would
have a major impact on projections of future
economic and demographic conditions.

The U.S. Department of Commerce, Office of
Business Economics—U.S. Department of Ag-
riculture, Economic Research Service (OBE-
ERS) projections furnished in this report were
completed in 1969, which was three years be-
fore the 1970 Census of Population data on
employment became available. The 1970 data
include total employed aged 16 years and
over. Other years include total employed aged
14 years and over.

Industry group detail for the manufactur-
ing sector was not shown in tables for 1970
because the 1970 Census of General Social and
Economic Characteristics did not separate
textile mill products from textiles and fabri-
cated textile products; paper and allied prod-
ucts from printing, publishing and allied
products; and primary metals from metal in-
dustries. Petroleum refining also was not
listed. The Office of Business Economics de-
rived the data from a variety of sources for
1960. To obtain comparable data for 1970 the
Office of Business Economics allocators would
have to be applied.

The 1970 data shown in this appendix com-
bine Federal Military with other Federal em-
ployment,
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. Summary of Trends and Projections
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TABLE 19-7 Raw Steel Production by Districts (Net Tons)

OBE Economic Area Actual Population
No. Name 1929 1940 1950 1959 1962 1965 1966 1967
STATE TOTAL 7,606,000 7,905,000 8,738,000 9,986,000 10,260,000 10,654,000 10,787,000 10,887,000
54 Evansville, Ind.1 170,504 185,092 176,463 153,435 148,389 146,983 150,815 152,454
55 Springfield-Decatur,
I11. 385,822 400,653 423,122 452,376 459,166 464,903 477,035 480,279
56 Champaign-Terre Haute! 344,963 355,172 387,571 422,490 431,854 424,876 448,337 452,316
73 Chicago, Ill.1 4,759,971 4,911,255 5,553,143 6,568,852 6,787,888 7,118,339 7,152,022 7,214,955
74 Peoria, I11. 479,065 507,295 552,135 596,984 607,257 612,708 631,247 637,996
75 Davenport, Iowal 247,661 271,017 303,082 332,432 338,789 350,546 361,127 366,624
77 Dbubuque, Iova]' 20,170 20,009 21,523 21,615 21,752 21,448 21,702 21,886
78 Rockford, 111.1 199,985 207,098 245,204 311,436 325,776 339,328 351,226 357,343
108 Keokuk-Quincy-
Hanniball 121,944 125,939 121,410 120,680 121,173 119,357 122,010 123,101
109 St. Louis1 779,732 817,045 863,994 931,006 946,146 983,536 998,673 1,006,677
110 Paducah, l(y.1 96,183 104,425 90,353 74,694 71,810 71,976 72,806 73,369
g:].! Ewmmi%«ﬁiza —_ 1980 1390 S ecmdzggﬁgmn 2010 2020
STATE TOTAL 12,603,722 14,138,078 15,573,564 17,290,841 19,324,040
54 Evansville, Ind.1 168,433 183,511 197,757 218,530 244,096
55 Springfield-Decatur, Ill. 614,729 717,920 826,584 949,125 1,087,833
56 Champaign-Terre Haucel 563,405 659,070 762,719 883,378 1,022,841
73 Chicago, 111.1 8,407,293 9,394,619 10,268,088 11,317,593 12,573,535
74 Peoria, Il1. 693,117 752,174 812,789 884,370 962,711
75 Davenport, Ioval 384,613 421,474 446,500 482,823 526,154
77 Dubuque, Iawal 25,524 27,877 30,647 34,110 37,984
78 Rockford, Ill.1 410, 244 464,014 526,396 600,583 690,542
108 Keokuk—Quincy-Hanniball 153,307 170,161 186,497 207,172 229,534
109 St. Louis® : 1,113,242 1,277,390 1,444,856 1,640,520 1,873,083
110 Paducah, Ky.l 69,815 69,868 70,731 72,637 75,727
lPart of an economic area.
Index Based on_ 1959 = 100
__OBE Economic Area Actual Change Projected Change
__Ne, Name 1929 1940 1950 1959 1962 1965 1966 1967 1980 1990 2000 2010 2020
TOTAL UNITED STATES1 69 75 86 100 105 109 111 112 132 152 173 197 224
TOTAL STATE OF ILLINOIS 76 79 88 100 103 103 108 109 126 142 156 173 194
54 Evansville, Ind.2 111 121 115 100 97 96 98 99 110 120 129 142 159
55 Springfield-Decatur, I11. 85 89 94 100 102 103 105 106 136 159 183 210 240
56 Champaign-Terre Haute2 82 84 92 100 102 101 106 107 133 156 181 209 242
73 Chicago, Ill.2 72 75 a5 100 103 108 109 110 128 143 156 172 191
74 Peoria, Ill. 80 85 92 100 102 103 106 107 116 126 136 148 161
75 Davenport, Iowa2 74 82 91 100 102 105 109 110 116 127 134 145 158
77 Dubuque, Iova2 93 93 100 100 101 99 100 101 118 129 142 158 176
78  Rockford, 111.2 64 66 79 100 105 109 113 115 132 149 169 193 222
108 Keokuk—Quincy—Hannibal2 101 104 101 100 100 99 101 102 127 141 155 172 190
109 St. 10u182 84 88 93 100 102 106 107 108 120 137 155 176 201
110 Paducah, Ky.z 129 140 121 100 96 96 97 98 93 94 95 97 101

1Excluding overseas.
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TABLE 19-8 Great Lakes Basin Economic Development

Land Area Manufacturing - 1967
in Square Total 1970 Number of Value Capital
County Miles-1970 Population Ergployeesa Addedb Expendituresb

Total United States 2,963,998 203,212,000 19,323.2 261,983.8 21,503.0
Total Eight States 416,187 74,092,922 8,929.4 123,619.3 9,233.7
Total Great Lakes

Basin 129,753 29,332,295 3,962.6 58,138.4 4,177.5
Illinois Portion 3,719 6,978,947 983.1 13,755.3 870.9
Indiana Portion 5,716 1,575,143 248.3 3,786.9 119.8
Michigan (State) 56,817 8,875,083 1,134.1 17,241.6 1,360.2
Minnesota Portion 10,362 265,539 14.6 160.1 10.3
New York Portion 21,414 4,109,855 519.6 8,225.3 634.8
Ohio Portion 12,125 4,485,701 635.9 9,129.1 797.9
Pennsylvania Portion 813 263,654 42.3 575.1 33.5
Wisconsin Portion 18,787 2,778,373 384.7 5,265.0 350.1
T1llinois Portion
Cook 954 5,492,369 831.1 11,640.4 687.7
DuPage 331 491,882 24,5 308.3 40.3
Kane 520 251,005 39.4 561.4 32.7
Lake 457 382,638 41.4 566.5 43.0
McHenry 610 111,555 16.6 216.6 13.9
Will 847 249,498 30.1 462.1 53.3
Indiana Portion
Adams 345 26,871 4,0 49.2 3.2
Allen 671 280,455 42.9 617.5 41.2
DeKalb 366 30,837 4,2 52.3 4.1
Elkhart 468 126,529 31.3 481.7 21.1
Lagrange 381 20,890 1.2 16.5 .7
Lake 513 546,253 98.0 1,698.4  ~m—m—e—e <
LaPorte 607 105,342 17.6 224.6 14.4
Marshall 443 34,986 3.4 37.0 5.0
Noble 412 31,382 4.7 46.9 1.7
Porter 425 87,114 7.0 108.2 —ee—emeee ¢
St. Joseph 466 245,045 31.6 421.4 26.1
Starke 310 19,280 .7 7.7 .7
Steuben 309 20,159 1.7 25.5 1.6
Michigan (State)
Alcona 678 7,113 .2 1.5 -
Alger 905 8,568 -—=C ———c —
Allegan 826 66,575 5.6 67.3 4.6
Alpena 565 30,708 3.2 62.2 2.7
Antrim 476 12,612 1.1 11.9 .6
Arenac 367 11,149 .5 4.1 1.2
Baraga 901 7,789 .7 7.8 .5
Barry 554 38,166 3.1 47.8 1.8
Bay 447 117,339 12.3 189.7 19.3
Benzie 316 8,593 .7 6.8 .5
Berrien 580 163,875 29.3 363.9 25.8
Branch 506 37,906 3.8 38.4 2.2
Calhoun 709 141,963 22.4 473.4 21.8
Cass 491 43,312 3.7 38.0 2.4
Charlevoix 414 16,541 2.0 23.3 10.2
Cheboygan 721 16,573 .8 9.6 -—--¢
Chippewa 1,590 32,412 .3 2.0 .2
Clare 571 16,695 1.0 11.2 N
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TABLE 19-8(continued) Great Lakes Basin Economic Development

Land Area Manufacturing - 1967
in Square Total 1970  Number of Value Capital
County Miles-1970 Population Employees? AddedP Expenditures
Clinton 572 48,492 1.4 23.3 1.3
Crawford 561 6,482 4 5.1 4
Delta 1,177 35,924 2.8 37.4 1.4
Dickinson 757 23,753 1.4 17.1 1.4
Eaton 571 68,892 2.9 34.5 3.3
Emmet 461 18,331 8 9.4 2.6
Genesee 642 444,341 e ¢ -—==C
Gladwin 503 13,471 4 4.5 .3
Gogebic 1,107 20,676 .9 7.3 A
Grand Traverse 462 39,175 2.8 31.8 1.5
Gratiot 566 39,246 3.5 53.5 3.7
Hillsdale 600 37,171 2.9 39.6 1.8
Houghton 1,017 34,652 .8 8.9 .3
Huron 819 34,083 2.0 24.0 1.9
Ingham 559 261,039 32.0 675.0 43.5
TIonia 575 45 ,848 4,1 58.7 1.9
Tosco 544 24,905 .6 6.7 .7
Iron 1,171 13,813 .2 1.7 .1
Isabella 572 44,594 .6 7.5 .5
Jackson 698 143,274 19.4 277.9 16.8
Kalamazoo 562 201,500 30.2 510.2 41.5
Kalkaska 566 5,272 ——C ———C e c
Kent 857 411,044 59.8 864.2 43,2
Keweenaw 538 2,264 -—--d .1 —
Lake 571 5,661 .1 N d
Lapeer 658 52,317 2.3 26.5 1.1
Leelanau 345 10,872 .2 2.0 .3
Lenawee 753 81,609 13.5 196.6 16.7
Livingston 572 58,967 2.9 36.2 4.5
Luce 906 6,789 .2 2.1 .2
Mackinac 1,014 9,660 1 I d
Macomb 480 625,309 94.1 1,131.9 109.4
Manistee 553 20,094 2.7 41.9 . 5.6
Marquette 1,828 64,686 1.6 15.5 1.0
Mason 490 22,612 2.4 31.9 1.8
Mecosta 560 27,992 1.7 20.8 .9
Menominee 1,038 24,587 2.5 26.2 1.2
Midland 520 63,769 —t . c
Missaukee 565 7,126 .1 . T d
Monroe 557 118,479 7.1 121.0 13.8
Montcalm 712 39,660 5.4 69.3 3.5
Montmorency 555 5,247 b 5.0 .2
Muskegon 501 157,426 28.5 384.9 39.5
Newaygo 849 27,992 1.6 35.1 1.1
Oakland 867 907,871 94,1 1,475.4 99.9
Oceana 536 17,984 .6 5.0 .4
Ogemaw 571 11,903 .3 7.1 .2
Ontonagon 1,316 10,548 c ¢ ——C
Osceola 581 14,838 1.9 19.4 .8
Oscoda 563 4,726 .1 .6 .1
Otsego 527 10,422 .8 9.5 .6
Ottawa 563 128,181 15.9 227.2 12.0
Presque Isle 648 12,836 3 1.9 .4
Ros common 521 9,892 2 1.4 —=C
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TABLE 19-8(continued) Great Lakes Basin Economic Development

Manufacturing ~ 1967

Land Area
in Square Total 1970 Number of Value Capital
County Miles-1970 Population Employees? Addedb Expendituresb

Saginaw 814 219,743 32.0 560.0 67.8
St. Clair 734 120,175 10.2 165.1 10.3
St. Joseph 506 47,392 9.3 126.8 9.1
Sanilac ) 961 34,889 3.5 40.1 1.6
Schoolcraft 1,181 8,226 .3 4.1 .2
Shiawassee 540 63,075 6.0 58.7 6.0
Tuscola 815 48,603 2,5 31.4 3.0
Van Buren 603 56,173 5.5 70.0 2.9
Washtenaw 711 234,103 35.0 568.0 61.7
Wayne 605 2,666,751 : 396.2 5,908.8 458.5
Wexford 559 19,717 2.1 24.7 1.2
Minnesota Portion
Carlton 862 28,072 3.7 43.1 2.3
Cook 1,346 3,423 .1 1.0 .1
Lake 2,062 13,351 .2 2.0 -—--C
St. Louis 6,092 220,693 10.6 114.0 7.9
New York Portion
Allegany 1,047 46,458 3.6 43.0 1.9
Cattaraugus 1,318 81,666 10.6 130.7 7.6
Cayuga 698 77,439 7.6 79.0 2.2
Chautauqua 1,081 147,305 20.3 230.3 29.9
Erie 1,058 1,113,491 134.1 1,896.5 151.4
Genesee 501 58,722 7.6 97.1 4.2
Herkimer 1,435 67,633 12.4 239.0 5.0
Jefferson 1,294 88,508 6.6 77.7 4.8
Lewis 1,291 23,644 - 1.8 20.3 2.8
Livingston 638 54,041 3.9 69.3 3.6
Madison 661 62,864 1.7 13.0 1.5
Monroe 675 711,917 132.8 2,709.0 204.0
Niagara 532 235,720 42.0 756.9 72.2
Oneida 1,223 273,037 30.4 388.9 28.4
Onondaga 794 472,746 59.1 792.8 59.3
Ontario 651 78,849 4.9 65.2 10.1
Orleans 396 37,305 1.9 47.3 2.4
Oswego 964 100,897 7.4 135.3 9.8
St. Lawrence 2,768 111,991 8.2 143.7 11.8
Schuyler 330 737 1.1 17.4 1.6
Seneca 330 35,083 4.1 66.1 6.2
Tompkins 482 76,879 6.1 67.1 4.5
Wayne 606 79,404 7.0 89.4 7.3
Wyoming 598 37,688 3.4 41.8 1.6
Yates 343 19,831 1.0 8.5 o7
Ohio Portion
Allen 410 111,144 16.4 244.6 32.8
Ashtabula 700 98,237 11.0 174.5 14.1
Auglaize 400 38,602 5.3 72.7 3.8
Crawford 404 50,364 11.0 141.3 8.1
Cuyahoga 456 1,721,300 277.3 3,911.7 306.0
Defiance 412 36,949 6.6 107.2 4.1
Frie 264 75,909 10.8 160.7 22.2
Fulton 407 33,071 4.6 55.6 4.2
Geauga 407 62,977 4.2 50,2 1.6
Hancock 532 61,217 6.9 70.4 19.2
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TABLE 19-8(continued)

Great Lakes Basin Economic Development

Land Area Manufacturing - 1967
in Square Total 1970 Number of Value Capital
County Miles-1970 Population Employees? AddedP Expendituresb

Henry 416 27,058 3.5 83.7 4.7
Huron 497 49,587 6.2 90.6 7.3
Lake 231 197,200 20.3 273.0 19.9
Lorain 495 256,843 33.8 533.8 65.6
Lucas 343 484,370 62.4 942.0 101.9
Medina 425 82,717 4.9 62.1 3.5
Mercer 444 35,365 4.7 61.7 3.2
Ottawa 261 37,099 3.5 44.2 4.6
Paulding 417 19,329 1.3 18.3 2.0
Portage 495 125,868 8.6 119.0 9.7
Putnam 486 31,134 2.9 57.0 2.4
Sandusky 409 60,983 7.9 136.8 12.7
Seneca 551 60,696 10.1 159.3 28.5
Summit 408 553,371 92.5 1,281.8 86.8
Van Wert 409 29,194 3.3 53.1 5.6
Williams 421 33,669 5.9 64.9 6.6
Wood 619 89,722 8.2 137.8 15.6
Wyandot 406 21,826 1.8 21.1 1.2
Pennsylvania Portion
Erie 813 263,654 42.3 575.1 33.5
Wisconsin Portion
Ashland 1,038 16,743 1.4 16.1 .7
Bayfield 1,460 11,683 .7 11.7 .5
Brown 524 158,244 16.2 282.4 29.3
Calumet 322 27,604 4.3 58.1 4.6
Door 492 20,196 1.5 15.6 .6
Douglas 1,305 44,657 1.4 23.6 1.0
Florence 487 3,298 .1 .3 .1
Fond du Lac 725 84,567 10.4 150.7 9.1
Forest 1,007 7,691 .6 5.0 4
Green Lake 354 16,878 2.1 23.4 1.3
Iron 747 6,533 .4 2.6 .1
Kenosha 272 117,917 16.3 209.8 10.2
Kewaunee 330 18,961 2.4 20.1 1.0
Langlade 856 19,220 1.3 8.9 .6
Manitowoc 590 82,294 13.1 147.0 6.5
Marinette 1,378 35,810 4.9 72.0 3.8
Marquette 455 8,865 .4 3.5 .3
Menominee® 360 2,607 .2 2.4 .1
Milwaukee 237 1,054,063 181.1 2,464.6 154.6
Oconto® 1,001 25,553 1.6 22.0 1.0
Qutagamie 634 119,356 13.6 193.0 26.2
Qzaukee 236 54,421 7.4 106.6 7.0
Racine 337 170,838 26.2 425.0 29.8
Shawano® 919 32,650 1.5 14.2 .6
Sheboygan 505 96,660 16.2 203.3 13.8
Walworth 557 63,444 5.6 61.2 3.6
Washington 429 63,839 8.4 107.7 6.7
Waukesha 554 231,365 19.6 303.6 19.4
Waupaca 751 37,780 3.5 33.9 1.6
Waushara 627 14,795 .6 5.8 .3
Winnebago 448 129,931 21.6 270.9 22.3

2In Thousands. *In $Millions. ‘Withheld to avoid disclosing individual company figures. ‘Less than $50 Thousand (or under 50 employees). *"Menominee County

organized from parts of Oconto and Shawano Counties.
SOURCE: 1967 Census of Manufacturers and 1970 Census of Population, U.S. Dept. of Commerce, Bureau of the Census.



1.6 Existing Economy and Outloock for the
Future

1.6.1 Great Lakes Basin

Population and employment growth in the
Great Lakes Basin has paralleled national
trends since 1929. The Basin’s population in
1970 was 29,332,295 (Table 19-9), 14.4 percent
of the United States total. Employment in the
Basin 011,302,000 people similarly acecounted
for 14.4 percent of total U.S. employment. In
1970 nearly four million people, approximately
35 percent of all persons employed in the
Basin, were employed in manufacturing, the
primary industry (Table 19-10). Major manu-
facturing group employers are primary met-
als and food and kindred products. Agricul-
ture accounted for approximately 4.4 percent
of the nation’s employment in 1970, and min-
ing accounted for another 0.8 percent. In the
Basin agriculture accounted for 1.8 percent
of the total employment, while mining accoun-
ted for 0.3 percent. Agricultural employment
decreased 50 percent between 1940 and 1960
in both the nation and the Great Lakes Basin.
By 1970 it had decreased another 34 percent in
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the Basin, leaving only 200,000 employed. The
number employed in mining, which decreased
in the national economy, has remained fairly
constant at approximately 39,000 people in
the Great Lakes Basin.

Population growth in the Great Lakes Basin
is projected to be less rapid in the future than
in the recent past, declining from an annual
rate of increase of 1.6 percent to 1.2 percent.
The labor force participation rate is expected
to increase from 37 percent to 40 percent as
jobs increase more rapidly than population.
The rate of increase of total personal income,
which is a measure of total economic growth,
is projected to be four percent annually. The
differential in per capita income between the
nation and the Great Lakes Basin is expected
to be only three percent higher than the na-
tional average by 2020. It was 11 percent
higher in 1962. Total employment is projected
to more than double between 1960 and 2020,
while employment in manufacturing is ex-
pected to increase only 50 percent. Em-
ployment in services is projected to more than
offset the declines in employment in agricul-
ture and mining and the less than propor-
tional growth in manufacturing. Eighty per-
cent of the people in the Great Lakes Basin

TABLE 19-9 Great Lakes Basin Total Population, 1940, 1950, 1960 and 1970

Percent Land Area
Total Population ‘Number Urban Sq. Miles
State 1940 1950 1960 1970 Urban 1970 1970 1970
Great Lakes
Basin
Illinois 4,569,643 5,177,868 6,220,913 6,978,947 6,710,912 96.0 3,719
Indiana 909,303 1,109,003 1,412,253 1,575,143 1,206,116 76.6 5,716
Michigan 5,256,106 6,371,766 7,823,194 8,875,083 6,553,773 73.8 56,817
Minnesota 241,115 241,327 276,599 265,539 175,612 66.1 10,362
Yew York 2,912,829 3,248,349 3,788,567 4,109,855 2,851,299 69.3 21,414
Ohio 2,861,605 3,326,382 4,106,043 4,485,701 3,691,014 82.2 12,125
Pennsylvania 180,889 219,388 250,682 263,654 197,659 75.0 813
Wisconsin 1,859,685 2,078,069 2,486,347 2,778,373 2,139,424 77.0 19,937
Total 18,791,175 21,772,152 26,364,598 29,332,295 23,525,809 80.2 130,903
Great Lakes 8
Border States
Illinois 7,897,241 8,712,176 10,081,158 11,113,976 9,229,821 83.0 55,748
Indiana 3,427,796 3,934,224 4,662,498 5,193,669 3,372,060 64,9 36,097
Michigan 5,256,106 6,371,766 7,823,194 8,875,083 6,553,773 73.8 56,817
Minnesota 2,792,300 2,982,483 3,413,864 3,805,069 2,527,308 66.4 79,289
New York 13,479,142 14,830,192 16,782,304 18,241,266 15,602,486 85.6 47,831
Ohio 6,907,612 7,946,627 9,706,397 10,652,017 8,025,775 75.3 40,975
Pennsylvania 9,900,180 10,498,012 11,319,366 11,793,909 8,430,410 71.5 44,966
Wisconsin 3,137,587 3,434,575 3,951,777 4,417,933 2,910,418 65.9 54,464
Total 52,797,964 58,710,055 67,740,558 74,092,922 56,652,051 76.4 416,187
U.S. Totall 131,669,275 150,697,361 178,464,236 203,212,000 149,325,000 73.93 2,963,998

1gxcludes Alaska and Hawaii
SOURCES :

U.S. Department of Commerce, Bureau of the Census, County & City Data Book, 1967.

U.S. Department of Commerce, Bureau of the Census, U.S. Census of Population, 1960.
U.S. Department of Commerce, Bureau of the Census, U.S. Census of Population, 1970.
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TABLE 19-11 Economic Data by County for Planning Subarea 1.1

Econ Number Percent Land Area
Area Total Population Urban Urban Square Mi.
County Name No. 1940 1950 1960 1970 1970 1970 1970
TOTAL PLANNING
SUBAREA 1.1 335,911 329,977 358,722 345,155 217,940 63.0 14,912
Minnesota 241,115 241,327 276,599 265,539 175,612 66.0 10,362
Carlton 83 24,212 24,584 27,932 28,072 8,699 31.0 862
Cook 83 3,030 2,900 3,377 3,423 - —-— 1,346
Lake 83 6,956 7,781 13,702 13,351 7,941 59.5 2,062
St. Louis 83 206,917 206,062 231,588 220,693 158,972 72.0 6,092
Wisconsin 94,796 88,650 82,123 79,616 42,328 53.0 4,550
Ashland 83 21,801 19,461 17,375 16,743 9,615 57.4 1,038
Bayfield 83 15,827 13,760 11,910 11,683 -— —-— 1,460
Douglas 83 47,119 46,715 45,008 44,657 32,713 73.3 1,305
Iron 83 10,049 8,714 7,830 6,533 - —== 747

were urbanized in 1970, compared to a na-
tional proportion of 74 percent. With the
number of people employed in agriculture ex-
pected to decline 66 percent between 1960 and
2020, the trend toward increased urbanization
is expeeted to continue.

1.6.2 Planning Subarea 1.1, Lake Superior
West

The population in Planning Subarea 1.1 has
fluctuated in recent years, increasing from
approximately 336,000 in 1940 to 345,000 in
1970. Total employment in 1970 was 118,000,
which was approximately equal to the 1960
level. Employment in agriculture, forestry,
and fisheriesin 1970 wasless than a fifth ofthe
1940 level. Manufacturing activities employed
19,600 people, approximately 17 percent of the
work force, while mining operations employed
10,800, over nine percent of all workers and 11
times the national average.

Projections indicate a moderate increase in
population of approximately 38 percent be-
tween 1970 and 2020. Agricultural em-
ployment will continue to decline to less than
one percent of the total by 2020. Mining em-
ployment will remain fairly constant but will
decline in relative importance. Manufactur-
ing employment will increase but at a slower
rate than the growth rate of total em-
ployment. The labor force participation rate
will increase from 34 percent in 1970 to 37 per-
cent in 2020. Sixty-three percent of the popu-
lation of Planning Subarea 1.1 lived in urban

areas in 1970, while nationally the proportion
was 74 percent; and in the Great Lakes Basin
as a whole, the proportion was 80 percent. Ur-
banization will increase as agricultural em-
ployment decreases.

Further information is contained in Tables
19-11 and 19-12 and Figure 19-5.

1.6.3 Planning Subarea 1.2, Lake Superior
East

Population and employment levels in Plan-
ning Subarea 1.2 have been fairly stable dur-
ing the last 30 years. In 1970 the population
was approximately 188,000. Less than 54,000
people were employed, accounting for a labor
force participation rate of only 29 percent.
Sixty-two hundred workers, almost 12 percent
ofthe work force, were employed in the mining
industry. Only 0.3 percent were employed in
mining in the entire Great Lakes Basin. Only
5,900 workers, 10.9 percent, were employed in
manufacturing. This is less than a third of the
percentage employed in manufacturing in the
entire Basin. Agriculturally related em-
ployment was 2.2 percent of the total, which is
less than the national average of 4.4 percent
but slightly higher than the Great Lakes Ba-
sin’s 1.8 percent. Employment in services and
all other industries increased from 25,800 in
1940 to 40,500 in 1970. Agricultural em-
ployment in 1970 was only one-half of the 1960
level.

Population is projected to decline to a low of
approximately 171,000 in 1980, but it will grow
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TABLE 19-13 Economic Data by County for Planning Subarea 1.2

Econ Number Percent Land Area

Area Total Population Urban Urban Square Mi.
County Name No. 1940 1950 1960 1970 1970 1970 1970
TOTAL PLANNING

SUBAREA 1.2 196,688 . 183,075 186,062 188,384 97,849 52,0 10,108

Michigan 196,688 183,075 186,062 188,384 97,849 52.0 10,108
Alger 81 10,167 10,007 9,250 8,568 3,677 42.9 905
Baraga 81 9,356 8,037 7,151 7,789 2,538 32.6 901
Chippewa 68 27,807 29,206 32,655 32,412 21,467 66.2 1,590
Gogebic 83 31,797 27,053 24,370 20,676 14,273 69.0 1,107
Houghton 81 47,631 39,771 35,654 34,652 13,755 39.7 1,017
Keweenaw 81 4,004 2,918 2,417 2,264 -—— —_— 538
Luce 68 7,423 8,147 7,827 6,789 —— —-— 906
Marquette 81 47,144 47,654 56,154 64,686 42,139 65.1 1,828
Ontonagon 83 11,359 10,282 10,584 10,548 ——— —— 1,316

slowly to reach its 1962 level of approximately
192,000 by 2020. The labor force participation
rate is expected to climb to 38 percent with the
employment of 74,000 persons in 2020. Per
capita income will still be below the national
average, but the gap will be narrowed from 73
percent of the U.S. average in 1960 to 95 per-
cent in 2020. Employment in manufacturing
will decrease, although it will inerease Basin-
wide during the study period. Employment in
services and other industries will offset the
decreasing employment in other sectors and
will be responsible for the overall increase in
employment inthe planning subarea (PSA). In
1970 only 52 percent of the planning subarea
population was urbanized. This proportion
will increase in the future following the na-
tional trend.

Further information is contained in Tables
19-13 and 19-14 and Figure 19-6.

1.6.4 Planning Subarea 2.1, Lake Michigan
Northwest

Population in Planning Subarea 2.1 in-
creased from 771,000 persons in 1940 to
1,005,000 in 1970 at an annual rate of approxi-
mately one percent, a rate well below the
Basinwide average. Between 1940 and 1970
employment increased approximately 50 per-
cent from 252,000 to 371,000 persons, account-
ing for slightly more than three percent of the
total Basin employment. The 29,000 persons
employed in agriculturally related work in
PSA 2.1 in 1970 made up 7.7 percent of the
work forece, while the national average was 4.4
percent and the Basin average was 1.8 per-

cent. The 1,200 persons employed in mining
made up 0.3 percent of the total in PSA 2.1.
Mining employed 9 to 12 percent of the work
force in the adjoining Lake Superior areas.
Employment in manufacturing included
125,000 persons, or approximately 34 percent,
which is nine percent more than the national
average but slightly less than the Great Lakes
Basin average. Manufacturing has been
among the more rapidly growing sectors of the
local economy, but the greatest increase in the
work force during the last decade was an in-
crease of 54,000 employees in services and re-
lated industries. This increase is slightly
greater than the absolute increase in total
employment.

Population in this planning subarea will in-
crease at slightly less than the Basin average,
from 1,005,000 persons in 1970 to 1,726,000 in
2020, an annual increase of approximately 1.1
percent. Employment will also grow at a rate
glightly less than the Basin and national
rates. Employment in manufacturing will in-
crease to 204,500 persons by 2020, accounting
for 30.4 percent of total area employment,
which is approximately nine percent higher
than the national proportion. The paper and
allied products industry will expand from its
1960 work force of 20,700 to 45,700 workers in
2020. Agricultural employment will dwindle to
approximately half its 1970 level, comprising
2.3 percent of total employment. In 2020 total
personal income will have increased to more
than 12 times its value in 1959, and per capita
income will have increased 524 percent. Area
per capita income will have a higher rate of
increase than that of the nation or the Great
Lakes Basin, but will remain below national



KEWEENAW COUNTY

Ontonagon

A
>

e

(3
Newberry
LUCE

Summary of Trends and Projections 19

Yellow D08 ¥,
[\ >
Loy,
o
= Marquette
Q )
Ishp '"'o/oﬂ?b
HQUGHTON \pitrca

=

Y, _

MATCH LINE

MARQUETTE

\

|0 ?‘"‘
Y
- B\g,
""‘%Q, Seult Ste. Marie
3 .
F WHITERISH /;;‘\
say .

4-*4"'
IS

MATCH LINE

~_]

CHIPPEWA

VICINITY MAP
SCALE N MILES.

by

-'/a:o’.'\‘
TS
I/'

FIGURE 19-6 Planning Subarea 1.2

SCALE IN MILES

0 5 10 15 20 28



20 Appendix 19

*S[8301 [9AB] 19UIIY ul papndUL Inq ‘pajdafoad aq 03 [[BWS 00L; “AIBI[IW [wIapa) Jo Ard sapn{ou], 'BIBp papuncrun w0y paanduwod sucigoalold,

6LT £9T (28 y€T [%43 121 001 16 L 330
71t 711 ¥TT k4 1T - 001 [ [44 A18aTTTH TR19PaI
2 -] e B e —— 001 £6¢ ——— sTelsR Aiewyxg
€. - € . Q- £ L ——— —-_— ——— —— Suyuyzoy wnajoxleg
48 80t 952 S0T L9T - 00t 9L ————- $12Npoagd PITTIV ‘aadeyg
6€T 821 821 9T1 9TT --- 001 0zT LOT s32npoad PAITIV ‘STEDTWIY)
B & c° ¢ ¢° - 001 $T6°T 0ss°z $300pe1g TITH °1Taxe]
€6 L9 L9 9L 98 —-—- 00T 74 74 §320Npoxg paipury ‘poog
0L EL 174 18 98 LL 001 F49 3 T Supanioe InueRr
£y 8y 19 6 c9 9L 00T 86 €01 Sutug
14 €€ Y 6 19 6% 00T e 892 §9720Ysyy ‘A13seicd ‘aanaTnorafy
ceT =143 L1 0TT 901 26 001 10T 26 JuamkoTdug yejor
¥01 66 S6 76 76 0T 001 86 90T uot3e[ndog
0zot 0102 0002 0661 0861 0L6T 0961 0$6T 0767
(00T=096T uo p3sed) 0z0Z-0861 Pa1dafo1g pue (T AInr) 79-6761 Tenioy ‘Xapul
oLs (144 [£43 1324 681 - 001 <8 €9 - (8c4) sButuied 1aYioM 1ag
A7 9¢¢ 8€ 692 002 FAN 00T 98 09 S sSutultey Telol
89L 699 L1y 867 €T 601 001 13 [19 [43 (8¢4) @monul eatden 1ag
908 995 104 8¢ 90¢ £1T 001 <8 65 7S BWOdUT TEUosIag Telo]
[44] 8 00T 96 13 €6 y0T 001 00T 80T %01 votaerndog
0z0e 0107 0002 0661 0861 7961 66T 0561 0761 6261
. (00T=6S6T U0 P3seE) 0z0Z-0861 P23oafolg pue (T ATInr) 79-676T Tenioy ‘xopul
00T*09 006° %S 000° 05 00T*SY 00E* T7 0z5 oy €09° €€ ovs ' 0g t8L4se 131120
009y 009°Y 009" 009 009y —————e GzZ0Y z8¢ 9.8 £1e1TTTH Tea9pad
e e - e e L 72T 9% = sTelay Aaewrag
€ € £ € € Buruijyoy mmeoyoziag
006°2 ooY‘z 000°¢ 009°1T 00E‘T —————— 08¢ 686 ——————= s1onpo1g pa3TITV ‘Iadeg
00Z°1 00T°T 001‘T 000°1 000°'T ———— 198 T€0'1 44 §30npoid PITIIY ‘STEDFWIYY
c° ¢® €® &8 < —m———e ) 22 z0T §30npo1g TTTN 9TTIX3]
009 00L 0oL 008 006 —————— 9%0° 1T 634 y8L §330po1g paIpuTy ‘poog
oov's 009°S 008°¢ 00z 9 Q08°9 688°S 189°L [AT ARG ¢ ETT 0T Buranide ynueR
005°¢ 006°E 00ty 008" Y 00E‘S [AZAL] 9UT‘8 186°L L1448 BuTu
009 008 000'T 00zt 00S'T 90Z‘1 [ LANA 956°C 655°9 satiaysty ‘£1188107 ‘ainiTnoraSy
8¢ " 8c* L€" 338 sg* 6z og 1€ 97" (d04/1ag) °3vy uotIedioyiaey
00z vL 008°69 0L 69 00819 Q0z*® 65 298°€S 0£6° <SS 116'9¢ TGLETS juomfoTdum Tel0L
008°E6T 006°€8T 00y LLT 006°7L T, 00E“TLT 78E "88T Z90° 981 SLD‘EBT 889961 (T T71dy) woraerndog
0z07 010z 0002 0661 0861 0L 6T 0961 0561 0461
02070861 Pa3vafoxg pue (T TTdV) 09-Ov6T *S9TAISNPUL Pa1da[as £q Juswhordmy
66° Lé° 96° G6° [ 98" [N 98" - (00°T=Sn) SATIETY aa310M 134
960°€C 6LELT 8ZT'ET ¥9R°6 869!, —— 8v0°Y 6EY°E 1€9°2 m——— (85$) sButuzed aajiom 19
TZEYTL'T [47ANA AN TLT* 798 0£5° 609 vsT ESYy 076°€52 CEv 92T SSE‘v6T v8T*9ET L9€“ETT T 7 s8uruley yeIoL
56" z6° 06" 98" €8 L7 [ (4 $9°* €9° (00°T=sn) @at3eT2y ®ITdeD) 1Bg
878°TT 9sL°8 Tt 9 [« ] IXAMY £L9°T 66G°T LOE‘T ™e 008 1(8¢%) swoour watden 1ag
156°162°2 LOZ°0T9 1 ¥80° 6€T°1 S6L°108 T96° 98¢ LEBTTE 0Lz 8¢ 14N 174 TEEL9T 8CE 95T awodul Teuosiag (B30
008°£6T 006°€8T [ AFFA 006° %L1 00E°TL1 1184843} 2225981 880481 68861 858 T6T (T 41nr) uworzerndog
0zoz 010z 0007 0661 0861 7961 6561 0561 0Y6T 6261

070Z-086T “aped3g 44 ‘*poidafoag pue ‘z9-gZel saBD) PaIveTes TENIDY ‘sSujuaeqy pue swodul Teuosisg ‘uogielndeog
d L3

3’1 eateqng Juruue|J—iudwiojduy pue {(gc$ spuesnoy]) sSuniiey pue suodu] [euosidg ‘uoperndod FI-61 ATAVL



Summary of Trends and Projections 21

TABLE 19-15 Economic Data by County for Planning Subarea 2.1
Econ Number Percent Land Area
County Area o Total Population Urban Urban Square Mi.
Name No. 1940 1950 1960 1970 1970 1970 1970
TOTAL PLANNING
SUBAREA 2.1 771,047 816,636 896,396 1,005,023 582,854 51.0 15,446
Michigan 73,857 67,835 65,786 62,153 30,443 49.0 2,966
Dickinson 81 28,731 24,844 23,917 23,753 17,011 71.6 757
Iron 81 20,243 17,692 17,184 13,813 2,684 19.4 1,171
Menominee 81 24,883 25,299 24,685 24,587 10,748 43,7 1,038
Wisconsin 697,190 748,801 830,610 942,870 552,411 52.0 12,480
Brown 81 83,109 98,314 125,082 158,244 129,105 81.6 524
Calumet 81 17,618 18,840 22,268 27,604 12,332 44.7 322
Door 81 19,095 20,870 20,685 20,106 6,776  33.7 492
Florence 81 4,177 3,756 3,437 3,298  ——-———- ——— 487
Fond du Lac 80 62,353 67,829 75,085 84,567 48,319 57.1 725
Forest 81 11,805 9,437 7,542 7,691 - —— 1,007
Green Lake 79 14,092 14,749 15,418 16,878 5,297 31.4 354
Kewaunee 81 16,680 17,366 18,282 18,961 6,924 36,5 330
Langlade 82 23,227 21,975 19,916 19,220 9,005 46.9 856
Manitowoc 81 61,617 67,159 75,215 82,294 49,533 60.2 590
Marinette 81 36,225 35,748 34,660 35,810 15,532  43.4 1,378
Marquette 79 9,097 8,839 8,516 8,865  ememm—e—- —— 455
Oconto 81 27,075 26,238 25,110 25,553 7,184 28,1 1,001
Outagamie 81 70,032 81,722 101,794 119,356 81,879 68.6 634
Shawano 81 35,378 35,249 34,351 35,257 6,488 19.9 994
Sheboygan 80 76,221 80,631 86,484 96,660 59,065 61.1 505
Waupaca 81 34,614 35,056 35,340 37,780 13,375 35.4 751
Waushara 79 14,268 13,920 13,497 14,795 41 0.3 627
Winnebago 81 80,507 91,103 107,928 129,931 101,556 78.2 448

and Basin averages. The manufacturing sec-
tor of the planning subarea’s economy will
continue to expand, primarily because of
growth in the paper and allied products indus-
try. The largest growth will oceur in the ser-
vice industry, which will have increased its
number of employees by 178 percent over the
1960 level by 2020. This planning subarea is 51
percent urbanized, and that percentage will
increase following national and Basinwide
trends.

Further information is contained in Tables
19-15 and 19-16 and Figure 19-7.

1.6.5 Planning Subarea 2.2, Lake Michigan
Southwest

Between 1940 and 1970 the population of
Planning Subarea 2.2 inereased from approx-
imately 6,034,000 persons to 9,493,000 at ap-
proximately the same rate as the Basin popu-
lation increased. This rate was slightly higher
than the national rate. In 1970 this planning

subarea accounted for 32 percent of the total
Great Lakes Basin population. Approximately
5,492,000 of that total resided in Cook County,
Illinois. The 3,843,000 persons employed in
PSA 2.2 amounted to 34 percent of the 1970
employment in the Great Lakes Basin. From
1940 to 1960, manufacturing employment rose
from approximately 821,300 to 1,302,300 per-
sons, which was 38.3 percent of total employ-
ment. In 1970 employment in manufacturing
was reported at 1,284,000 persons. No reason
for the apparent decline in manufacturing
employment from 1960 to 1970 is found in pre-
liminary data. In 1970 the labor force partici-
pation rate in PSA 2.2 was 40 percent, the
highest rate of any of the planning subareas.
Employment in agriculture, forestry, and
fisheries included 30,400 persons, only 0.8 per-
cent of the total, and mining industries
employed 4,300, only 0.1 percent of the total.

Population in Planning Subarea 2.2, which
will be 17,386,000 persons by 2020, will in-
crease by a factor of 2.05 over the 1960 popula-
tion. Population in the U.S. as a whole will
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TABLE 19-17 Economic Data by County for Planning Subarea 2.2

Econ Number Percent Land Area
County Area Total Population Urban Urban Square Mi.
Name No. 1940 1950 1960 1970 1970 1970 1970
TOTAL PLANNING
SUBAREA 2.2 6,034,291 6,918,804 8,481,097 9,492,823 8,900,936 94.0 8,196
Illinois 4,569,643 5,177,868 6,220,913 6,978,947 6,710,912 96.0 3,719
Cook 73 4,063,342 4,508,792 5,129,725 5,492,369 5,473,670 99.7 954
Du Page 73 103,480 154,599 313,459 491,882 468,983 95.3 331
Kane 73 130,206 150,388 208,246 251,005 219,662 87.5 520
Lake 73 121,094 179,097 293,656 382,638 311,414 81.4 457
McHenry 73 37,311 50,656 84,210 111,555 57,420 51.5 610
Will 73 114,210 134,336 191,617 249,498 179,763 72.0 847
Indiana 396,949 500,318 686,570 757,989 644,880 85.0 1,855
Lake 73 293,195 368,152 513,269 546,253 516,075 94.5 513
La Porte 73 63,660 76,808 95,111 105,342 69,560 66.0 607
Porter 73 27,836 40,076 60,279 87,114 55,726 64.0 425
Starke 72 12,258 15,282 17,911 19,280 3,519 18.3 310
Wisconsin 1,067,699 1,240,618 1,573,614 1,755,887 1,545,144 88.0 2,622
Kenosha 80 63,505 75,238 100,615 117,917 84,262 71.5 272
Milwaukee 80 766,885 871,047 1,036,041 1,054,063 1,054,063 100.0 237
Ozaukee 80 18,985 23,361 38,441 54,421 36,730 67.5 236
Racine 80 94,047 109,585 141,781 170,838 130,052 76.1 337
Walworth 80 33,103 41,584 52,368 63,444 24,537 38.7 557
Washington 80 28,430 33,902 46,119 63,839 30,028 47.0 429
Waukesha 80 62,744 85,901 158,249 231,365 185,472 80.2 554

increase by a factor of 2.22 during that time.
The labor force participation rate will rise to
42 percent, and total employment will rise to
7,264,000 persons. Manufacturing employ-
ment is projected to increase to 1,895,000 per-
sons, but its share of total employment will
decline to 26 percent. The largest growth will
occur in the chemicals and allied products in-
dustries. Employment in services and related
industries will rise from 2,024,600 persons
(59.5 percent of total employment) in 1960 to
5,319,000 (73.2 percent) in 2020. Per capita in-
come in PSA 2.2 will still be above the United
States average, but growth in per capita in-
come will have been less than the United
States average. In 2020 per capita income in
Planning Subarea 2.2 will be 107 percent of
United States per capita income, declining
from a 1960 ratio of 130 percent. In 1970 the
planning subarea was already 94 percent ur-
banized. It will approach 100 percent urbani-
zation in the future.

Further information is contained in Tables
19-17 and 19-18 and Figure 19-8.

1.6.6 Planning Subarea 2.3, Lake Michigan
Southeast

Between 1940 and 1970 population in Plan-
ning Subarea 2.3 increased from approxi-
mately 1,499,000 to 2,523,000 persons, an in-
crease of 68.3 percent. During that time popu-
lation in the Great Lakes Basin increased 56.1
percent and population in the U.S. as a whole
increased 54.3 percent. The planning subarea
population was 8.6 percent of the Basin popu-
lation. Employment in 1970 was 967,000 per-
sons, approximately 8.5 percent of employ-
ment throughout the Great Lakes Basin.
Total employment in the planning subarea in-
creased 86 percent from 1940 to 1970, while
Great Lakes Basin employment increased 67
percent and United States employment in-
creased 73 percent. Manufacturing industries
employed approximately 35.7 percent of the
total, or 345,000 persons. There were approxi-
mately 29,600 workers, three percent of all
those employed in the area, in agriculture,
forestry, and fisheries. Almost 2,000, approx-
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TABLE 19-19 Economic Data by County for Planning Subarea 2.3

Econ Number Percent Land Area
County Area Total Population Urban Urban Square Mi.
Name No. 1940 1950 1960 1970 1970 1970 1970

TOTAL PLANNING

SUBAREA 2.3 1,498,842 1,807,268 2,211,001 2,522,579 1,493,546 59.0 14,063
Indiana 311,260 376,547 440,573 478,991 312,567 65.0 2,479
Elkhart 72 72,634 84,512 106,790 126,529 79,223 62.6 468
Lagrange 72 14,352 15,347 17,380 20,890 —em—————- —-— 381
Marshall 72 25,935 29,468 32,443 34,986 11,148 31.9 443
Noble 71 22,776 25,075 28,162 31,382 9,872 31.5 412
St. Joseph 72 161,823 205,058 238,614 245,045 207,207 84.6 466
Steuben 71 13,740 17,087 17,184 20,159 5,117 25.4 309
Michigan 1,187,582 1,430,721 1,770,428 2,043,588 1,180,979 58.0 11,584
Allegan 69 41,839 47,493 57,729 66,575 15,014 22.6 826
Barry 70 22,613 26,183 31,738 38,166 6,501 17.0 554
Berrien 72 89,117 115,702 149,865 163,875 76,012 46.4 580
Branch 70 25,845 30,202 34,903 37,906 9,099 24.0 506
Calhoun 70 94,206 120,813 138,858 141,963 84,577 59.6 709
Cass 72 21,910 28,185 36,932 43,312 8,916 20.6 491
Clinton 70 26,671 31,195 37,969 48,492 10,338 21.3 572
Eaton 70 34,124 40,023 49,684 63,892 28,988 42.1 571
Hillsdale 70 29,092 31,916 34,742 37,171 7,728 20.8 600
Ingham 70 130,616 172,941 211,296 261,039 223,702 85.7 559
Ionia 69 35,710 38,158 43,132 45,848 15,299 33.4 575
Jackson 70 93,108 107,925 131,994 143,274 78,572 54.8 698
Kalamazoo 70 100,085 126,707 169,712 201,550 152,083 75.5 562
Kent 69 246,338 288,292 363,187 411,044 342,261 83.3 857
Montcalm 69 28,581 31,013 35,795 39,660 7,493 18.9 712
Ottawa 69 59,660 73,751 98,719 128,181 61,921 48.3 563
St. Joseph 72 31,749 35,071 42,332 47,392 16,650 35.1 506
Shiawassee 67 41,207 45,967 53,446 63,075 23,686 37.6 540
Van Buren 70 35,111 39,184 48,395 56,173 12,139 21.6 603

imately 0.8 percent of the total, were employed
in mining. Services and related industries
employed 590,000 workers, the largest share of
area employment. Between 1950 and 1960 per
capita income in the planning subarea was
approximately equal to the United States av-
erage.

In 2020 population in Planning Subarea 2.3
will be 2.2 times its 1960 level, having in-
creased at a rate almost equal to that of na-
tional population growth. The Basin growth
rate will be 2.0 times its 1960 level. The labor
force participation rate will rise to 40 percent,
and total employment in the area will rise 2.4
times to 1,936,000 persons. Per capita income
will remain at 97 percent of United States per
capita income throughout the period of
analysis. Employment in manufacturing will
rise to 523,400 persons, but its share of total
employment will decline from 35.7 percent to
27.0 percent. The number of employees in ag-
riculture in 2020 will drop to 15,400, which will
be less than one percent of total employment.
Service related industries will experience the
largest gain in employment, from 590,000 per-

sons in 1970 to 1,392,900 in 2020, almost 72
percent of projected total employment. At
present 59 percent of the population lives in
urban areas, and this proportion will increase
with national and Basinwide density trends.

Further information is contained in Tables
19-19 and 19-20 and Figure 19-9.

1.6.7 Planning Subarea 2.4, Lake Michigan
Northeast

Population in Planning Subarea 2.4 in-
creased from approximately 368,700 persons
in 1940 to approximately 496,500in 1970. From
1940 to 1970 employment rose from 110,700 to
167,000 persons, approximately 1.5 percent of
the Basin total, while the labor participation
rate rose from 30 to 34 percent. Manufacturing
related employment amounted to 54,700 per-
sons in 1970, which was slightly less than 33
percent of total employment. This figure is ap-
proximately two percent lower than the Basin
average and approximately eight percent
higher than the national average. There were
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TABLE 19-21 Economic Data by County for Planning Subarea 2.4

Econ Number Percent Land Area
County Area Total Population Urban Urban Square Mi.
Name No. 1940 1950 1960 1970 1970 1970 1970

TOTAL PLANNING

SUBAREA 2.4 368,684 410,465 452,884 496,540 209,626 42.0 12,696
Michigan 368,684 410,465 452,884 496,540 209,626 42.0 12,696
Antrim 69 10,964 10,721 10,373 12,612 476
Benzie 69 7,800 8,306 7,834 8,593 316
Charlevoix 69 13,031 13,475 13,421 16,541 6,488 39.2 414
Delta 81 34,037 32,913 34,298 35,924 20,605 57.4 1,177
Emmet 69 15,791 16,534 15,904 18,331 6,342 34.6 461
Grand Traverse 69 23,390 28,598 33,490 39,175 18,048 46,1 462
Kalkaska 69 5,159 4,597 4,382 5,272 366
Lake 69 4,798 5,257 5,338 5,661 571
Leelanau 69 8,436 8,647 9,321 10,872 345
Mackinac 68 9,438 9,287 10,853 9,660 2,892 29.9 1,014
Manistee 69 18,450 18,524 19,042 20,094 7,723 38.4 553
Mason 69 19,378 20,474 21,929 22,612 9,021 39.9 490
Mecosta 69 16,902 18,968 21,051 27,992 11,995 42.9 560
Missaukee 69 8,034 7,458 6,784 7,126 565
Muskegon 69 94,501 121,545 149,943 157,426 108,733 69.1 501
Newaygo 69 19,286 21,567 24,160 27,992 3,465 12.4 849
Oceana 69 14,812 16,105 16,547 17,984 536
Osceola 69 13,309 13,797 13,595 14,838 581
Roscommon 68 3,668 5,916 7,200 9,892 521
Schoolcraft 81 9,524 9,148 8,953 8,226 4,324 52.6 1,181
Wexford 69 17,976 18,628 18,466 19,717 9,990 50.7 559

6,400 persons employed in agriculture, fores-
try, and fisheries, areas which have declined
steadily in the last 30 years. In 1970 agricul-
turally related employment was 3.8 percent of
the total, over twice the Basin average but
slightly below the national average.

The 1970 population, 496,500 persons, is pro-
jected to increase to 841,000 persons by 2020.
This is a sizeable increase but the rate of
growth is considerably lower than that of the
Basin and the nation. Total employment is ex-
pected toincrease from 147,500 persons in 1960
to 326,000 persons in 2020, and the labor force
participation rate is expected to rise to 39 per-
cent. Agricultural employment will decline to
only 2,100 persons, and its proportion of total
employment will decline to less than one per-
cent. In 1962 the per capita income of the
planning subarea was $1,771 or 78 percent of
the U.S. average. Although the 2020 pro-
jection of per capita income is almost six times
its 1962 value, it will still be only 84 percent of
the national per capita income. At present the
planning subarea is only 42 percent ur-
banized. Eighty percent of the Great Lakes
Basin is urbanized. In view of declining ag-
ricultural employment, a higher degree of ur-
banization is expected.

Further information is contained in Tables
19-21 and 19-22 and Figure 19-10.

1.6.8 Planning Subarea 3.1, Lake Huron North

Planning Subarea 3.1, which is pre-
dominantly rural, contained 142,000 people in
1970, slightly less than 0.5 percent of total
Great Lakes Basin population. Total em-
ployment was approximately 40,200 persons.
Since 1940 both population and employment
have increased less rapidly in PSA 3.1 than in
the Great Lakes Basin. Agriculture in 1970
accounted for almost five percent of em-
ployment. The comparable figure for the
Basin was less than two percent. The per-
centage of employment in manufacturing, 23
percent, was close to the national average of
25 percent, but well below the Great Lakes
Basin figure of 35 percent. The major em-
ployers in the manufacturing sector are
paper, food, and primary metals. Mining ac-
counted for 2.6 percent of employment, with
slightly more than 1,000 workers, and in abso-
lute terms this figure has remained fairly con-
stant over the last 20 years. Planning subarea
agricultural employment decreased 84 per- -
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TABLE 19-23 Economic Data by County for Planning Subarea 3.1

Econ Number Percent Land Area

County Area Total Population Urban Urban Square Mi.
Name No. 1940 1950 1960 1970 1970 1970 1970

TOTAL PLANNING

SUBAREA 3.1 94,611 101,512 119,007 142,064 37,052 26.0 6,300
Michigan 94,611 101,512 119,007 142,064 37,052 26.0 6,300
Alcona 68 5,463 5,856 6,352 7,113  ——m——- -—— 678
Alpena 68 20,766 22,189 28,556 30,708 13,805 45.0 565
Arenac 68 9,233 9,644 9,860 11,149 ——=——- — 367
Cheboygan 68 13,644 13,731 14,550 16,573 5,553 33.5 721
Crawford 68 3,765 4,151 4,971 6,482 -—-— -— 561
Tosco 68 8,560 10,906 16,505 24,905 10,407 41.8 544
Montmorency 68 3,840 4,125 4,424 5,247 ————- _ 555
Ogemaw 68 8,720 9,345 9,680 11,903 —==—=—- -— 571
Oscoda 68 2,543 3,134 3,447 4,726 —————- - 563
Otsego 68 5,827 6,435 7,545 10,422 3,012 28.9 527
Presque Isle 68 12,250 11,996 13,117 12,836 4,275 33.3 648

cent between 1940 and 1970 from 11,700 to only
1,900 persons.

Population growth in the planning subarea
is expected to continue at an annual rate of
increase of 1.3 percent. The labor force par-
ticipation rate is expected to increase dramat-
ically from a low of 28 percent in 1970 to 38
percent in 2020, which will be less than but
close to national and Basin norms. While the
population is expected to increase 1.3 percent
annually, employment is expected to increase
1.75 percent annually. The rate of increase of
total personal incomeis expected to be approx-
imately 4.4 percent annually, which is higher
than the expected Basin and national aver-
age of four percent. Per capita income in this
planning subarea is expected to increase at
approximately the same rate as the nation,
but it will remain at only 70 percent of the na-
tional average. Total employment is projected
toincrease 2.7 times from 1960 to 2020, and em-
ployment in the manufacturing sector is ex-
pected to double. Employment in the service
sector is projected to more than offset the de-
clines in employment in the agricultural and
mining sectors and the less than proportional
growth in the manufacturing sector. Employ-
ment gains in the paper industry are projected
to be particularly strong, with a growth of 3.3
times over the 1960 base. Employment in agri-
culture is expected to decline 90 percent from
1960 to 2020. Only 26 percent of the population
of Planning Subarea 3.1 was classified as
urban in 1970. The comparable percentage for
the Great Lakes Basin as a whole was 80 per-
cent. Seventy-four percent of the nation was

urbanized in 1970. With the expected 90 per-
cent drop in agricultural employment, more
urbanization can be expected.

Further information is contained in Tables
19-23 and 19-24 and Figure 19-11,

1.6.9 Planning Subarea 3.2, Lake Huron South

The population of this planning subarea was
1.1 million in 1970, and employment was
382,000 persons, slightly more than three per-
cent of the Basin total. Population and em-
ployment trends have paralleled those in the
Great Lakes Basin since 1940. Industry in
1970 was dominated by manufacturing, which
employed 156,000 workers and accounted for
almost 41 percent of total employment. The
percentage of manufacturing employment in
the nation was 25 percent. It was 35 percent in
the Great Lakes Basin. The leading industrial
employers were chemicals, primary metals,
and food. Agriculture accounted for approxi-
mately 2.5 percent of employment, which was
less than the national average of 4.4 percent
but above the Basin average of 1.8 percent.
Between 1940 and 1970, agricultural em-
ployment declined 78 percent, a greater de-
cline than in the nation or Basin as a whole.
Mining employment has been declining and
losing significance.

Population growth in Planning Subarea 3.2
is expected to decline from an annual rate of
almost 2.0 percent to 1.3 percent. The labor
force participation rate is expected to increase
from a below average figure of 35 percent in
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FIGURE 19-11 Planning Subarea 3.1
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TABLE 19-25 Economic Data by County for Planning Subarea 3.2

Econ Number Percent Land Area
County Area Total Population Urban Urban Square Mi.
Name No. 1940 1950 1960 1970 1970 1970 1970
TOTAL PLANNING
SUBAREA 3.2 637,616 737,899 937,570 1,094,201 665,761 61.0 6,927
Michigan 637,616 737,899 937,570 1,094,201 665,761 61.0 6,927
Bay 68 74,981 88,461 107,042 117,339 78,352 66.8 447
Clare 68 9,163 10,253 11,647 16,695 2,639 15.8 571
Genesee 67 227,944 270,963 374,313 444,341 343,671 77.3 642
Gladwin 68 9,385 9,451 10,769 13,471 503
Gratiot 68 32,205 33,429 37,012 39,246 16,640 42.4 566
Huron 68 32,584 33,149 34,006 34,083 2,999 8.8 819
Isabella 68 25,982 28,964 35,348 44,594 20,504 46.0 572
Lapeer 67 32,116 35,794 41,926 52,317 6,270 12.0 658
Midland 68 27,094 35,662 51,450 63,769 34,921 54.8 520
Saginaw 68 130,468 153,515 190,752 219,743 153,262 69.7 814
Tuscola 68 35,694 38,258 43,305 48,603 6,503 13.4 815

1970 to 39 percent by 2020. This will equal the
Basin’s and nation’s percentages. Jobs are ex-
pected to increase at an annual rate of 1.5
percent, which is 0.2 percent higher than the
expected inerease in population. Total per-
sonal income is projected to increase at a rate
of 4.4 percent annually, which is higher than
the Basin and national rates of 4 percent. Per
capita income, which was slightly below the
national average in 1962, is projected to in-
crease rapidly and will eventually be approx-
imately four percent above the national aver-
age and two percent above the Basin average.
The increasing importance of the service in-
dustries is also evident in this planning sub-
area. Agriculture and mining employment
will decline while total employment increases
2.5 times. The doubling of employment in
manufacturing will be less than the propor-
tional growth in total employment. Outstand-
ing employment growth is projected for the
paper industry (4.7 times) and chemical indus-
try (3.6 times). Sixty-one percent of the popu-
lation in this planning subarea is urbanized,
compared to 80 percent in the Great Lakes
Basin and 74 percent in the nation. Increased
urbanization is expected to continue, partly
due to the continuing reduction of agricul-
tural employment.

Further information is contained in Tables
19-25 and 19-26 and Figure 19-12.

1.6.10 Planning Subarea 4.1, Lake Erie
Northwest

Planning Subarea 4.1, which includes the

Detroit SMSA, contained 4.8 million people in
1970, 16.5 percent of the total population of the
Great Lakes Basin. The number of people
employed was more than 1.8 million. Both
population and employment have increased
more rapidly there than in the Great Lakes
Basin as a whole. Approximately 667,000
workers were employed in the manufacturing
sector in 1970. Agriculture accounted for ap-
proximately one percent of employment and
mining employment was insignificant. Man-
ufacturing is becoming less significant. Be-
tween 1940 and 1970 employment in the man-
ufacturing sector increased 46 percent, while
total employment increased 82 percent and
total population inereased 80 percent.
Population is projected to increase at an an-
nual rate of 1.3 percent, the same projected
rate as that of the total Great Lakes Basin.
The labor force participation rate is expected
to increase from 37 percent in 1970, which is
slightly less than Basin and national aver-
ages, to 40 percent by 2020. This will equal
Basin and national averages. Employment is
expected to increase annually at a rate of 1.5
percent, while the population increases at an
annual rate of 1.3 percent. Total personal in-
come is expected to increase at an annual rate
of 4.1 percent, which is slightly higher than
the projections for the Basin and the nation.
Per capita income in this planning subarea is
expected to remain at the Basin level while
suffering a relative decline to only slightly
above the national level in 2020. While total
employment is projected to increase 2.5 times
by 2020, employment in the manufacturing
sector is projected to increase 1.6 times. Other
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TABLE 19-27 Economic Data by County for Planning Subarea 4.1

Econ Number Percent Land Area
County Area Total Population Urban Urban Square Mi.
Name No. 1940 1950 1960 1970 1970 1970 1970
TOTAL PLANNING
SUBAREA 4.1 2,697,068 3,440,259 4,291,457 4,848,153 4,332,063 89.0 6,240
Michigan 2,697,068 3,440,259 4,291,457 4,848,153 4,332,063 89.0 6,240
Lenawee 66 53,110 64,629 77,789 81,609 32,873 40.3 753
Livingston 67 20,863 26,725 38,233 58,967 6,493 11.0 572
Macomb 67 107,638 184,961 405,804 625,309 576,672 92.2 480
Monroe 66 58,620 75,666 101,120 118,479 41,424 35.0 557
Oakland 67 254,068 396,001 690,259 907,871 816,874 90.0 867
St. Clair 67 76,222 91,599 107,201 120,175 55,320 46.0 734
Sanilac 67 30,114 30,837 32,314 34,889  ~—m—————- —_—— 961
Washtenaw 67 80,810 134,606 172,440 234,103 182,994 78.2 711
Wayne 67 2,015,623 2,435,235 2,666,297 2,666,751 2,619,413 98.2 605

categories of employment, primarily in the
service areas, are expected to balance this less
than proportional growth. Eighty-nine per-
cent of the population in this planning sub-
area was classified as urban in 1970. As den-
sity increases because of population growth,
the degree of urbanization will also increase.

Further information is contained in Tables
19-27 and 19-28 and Figure 19-13.

1.6.11 Planning Subarea 4.2, Lake Erie
Southwest

This planning subarea, which includes the
Toledo SMSA, contained 1.7 million people in
1970. Employment included 667,000 persons,
approximately six percent of all those
employed in the Basin. The manufacturing
sector employed 240,000 workers, or approxi-
mately 36 percent of all those employed in
1970. Food products and primary metals were
other major employers. Between 1940 and
1970 employment in the manufacturing sector
increased 2.1 times, while total employment
increased approximately 1.7 times. The chem-
ical industry had a greater than proportional
increase of 2.4 times from 1940 through 1960.
In 1970 agricultural employment of 20,800
persons accounted for approximately three
percent of total planning subarea employ-
ment. Mining employment remained rela-
tively insignificant.

Population in Planning Subarea 4.2 is ex-
pected to increase 1.2 percent annually from
1970 to 2020, which is a drop from the 1940
through 1960 rate of 1.4 percent. The labor
force participation rate will increase to 40 per-
cent by 2020, making it equal to the Basin and
national rates. Employment is expected to in-
crease slightly more rapidly than population.

Per capita income is slightly above the na-
tional average and is projected to continue to
be. Although per capita income is less than the
Basin average, it will increase at a more rapid
rate and will begin to approach the Basin
average. The rate of growth in total personal
income is expected to be slightly above the
Basin and national rates of four percent. Total
employment is projected to double by 2020,
and employment in the manufacturing sector
is expected to increase 1.7 times over the 1960
level. The service-oriented industries are ex-
pected to offset the reduction in agricultural
employment and the less than proportional
growth in the manufacturing sector. Employ-
ment in the chemical and paper industries is
projected to triple by 2020. The degree of ur-
banization, 67 percent, is slightly less in PSA
4.2 than in both the Basin and the nation.
Urbanization is expected to increase with the
increase in population.

Further information is contained in Tables
19-29 and 19-30 and Figure 19-14.

1.6.12 Planning Subarea 4.3, Lake Erie Central

This planning subarea, which contained 3.1
million people in 1970, includes the SMSAs of
Cleveland, Akron, and Lorain, Ohio. Employ-
ment in 1970 was 1,220,000 persons, almost 11
percent of total Basin employment. The man-
ufacturing sector employed 450,000 workers or
37 percent of all those employed, which was
well above the national average of 25 percent
and slightly above the Regional average of 35
percent. Primary metals alone accounted for
more than five percent of all employment in
the planning subarea. From 1940 to 1960
employment in the manufacturing sector in-
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TABLE 19-29 Economic Data by County for Planning Subarea 4.2

Econ Number Percent Land Area
County Area Total Population Urban Urban Square Mi.
Name No. 1940 1950 1960 1970 1970 1970 1970

TOTAL PLANNING

SUBAREA 4.2 1,175,836 1,325,103 1,565,736 1,725,351 1,162,153 67.0 9,887
Indiana 201,094 232,138 285,110 338,163 248,669 74.0 1,382
Adams 71 21,254 22,393 24,643 26,871 11,433 42.5 345
Allen 71 155,084 183,722 232,196 280,455 225,184 80.3 671
De Kalb 71 24,756 26,023 28,271 30,837 12,052 39.1 366
Ohio 974,742 1,092,965 1,280,626 1,387,188 913,484 66.0 8,505
Allen 65 73,303 88,183 103,691 111,144 76,428 68.8 410
Auglaize 65 28,037 30,637 36,147 38,602 16,126 41.8 400
Crawford 64 35,571 38,738 46,775 50, 364 32,181 63.9 404
Defiance 71 24,367 25,925 31,508 36,949 19,742 53.4 412
Erie 64 43,201 52,565 68,000 75,909 53,571 70.6 264
Fulton 66 23,626 25,580 29,301 33,071 13,450 40.7 407
Hancock 66 40,793 44,280 53,686 61,217 38,897 63.5 532
Henry 66 22,756 22,423 25,392 27,058 7,791 28.8 416
Huron 64 34,800 39,353 47,326 49,587 23,288 47.0 497
Lucas 66 344,333 395,551 456,931 484,370 456,008 94.1 343
Mercer 65 26,256 28,311 32,559 35,265 11,312 32.1 444
Ottawa 66 24,360 29,469 35,323 37,099 10,009 27.0 261
Paulding 71 15,527 15,047 16,792 19,329 2,983  15.4 417
Putnam 65 25,016 25,248 28,331 31,134 3,622 11.6 486
Sandusky 66 41,014 46,114 56,486 60,983 30,790 50.5 409
Seneca 66 48,499 52,978 59,326 60,696 33,717 55.6 551
Van Wert 65 26,759 26,971 28,840 29,194 14,627 50.1 409
Willianms 71 25,510 26,202 29,968 33,669 11,192 33.2 421
Wood 66 51,796 59,605 72,596 89,722 48,582 54.1 619
Wyandot 64 19,218 19,785 21,648 21,826 9,168 42.0 406

creased 1.7 times while population and
employment increased approximately 1.5
times. Employment in the chemical industry
doubled in this 20-year period. Between 1960
and 1970 there was little growth in manufac-
turing employment. Agriculture and mining
employment were relatively insignificant.
Growth in total personal income and per
capita income was below national rates but
paralleled Basin growth. The income differen-
tial over national levels, although reduced, is
still substantial.

Population growth is projected to fall to an
annual rate of 1.2 percent from the annual
rate between 1940 and 1960 of over two per-
cent. Employment is projected to increase
slightly more rapidly than population, which
will increase the labor force participation rate.
Per capita income is projected to remain
slightly above the Great Lakes Basin average.
Total personal income is projected to increase
at an annual rate just below the Basin and
national rate of ">ur percent. Total employ-
ment is projected to increase 209 percent.
Strong growth is projected for both the chemi-
cal and paper industries. In 1970, 90 percent of

the population of this planning subarea was
classified as urban. The projected demands on
the land base will push this ratio even higher
by 2020.

Further information is contained in Tables
19-31 and 19-32 and Figure 19-15.

1.6.13 Planning Subarea 4.4, Lake Erie East

This planning subarea, which had a popula-
tion in 1970 of 1.8 million and employment of
0.7 million, includes the SMSAs of Erie,
Pennsylvania, and Buffalo, New York. Both
population and employment have been in-
creasing less rapidly in this planning subarea
than in the Great Lakes Basin as a whole.
Employment in manufacturing increased 50
percent between 1940 and 1960 to 257,000 per-
sons, exceeding the nearly 40 percent increase
in population and total employment. This
trend has been reversed and in 1970, with
239,000 workers, manufacturing’s share of
total employment declined to less than 35 per-
cent. Agriculture accounted for less than two
percent of employment in 1970, and mining
employment was insignificant.
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TABLE 19-31 Economic Data by County for Planning Subarea 4.3

Econ

Number Percent Land Area

County Area Total Population Urban Urban Square Mi.
Name No. 1940 1950 1960 1970 1970 1970 1970

TOTAL PLANNING

SUBAREA 4,3 1,886,863 2,233,417 2,825,417 3,098,513 2,777,530 90.0 3,617
Ohio 1,886,863 2,233,417 2,825,417 3,098,513 2,777,530 90.0 3,617
Ashtabula 64 68,674 78,695 93,067 98,237 48,751 49.6 700
Cuyahoga 64 1,217,250 1,389,532 1,647,895 1,721,300 1,714,886 99.6 456
Geauga 64 19,430 26,646 47,573 62,977 9,181 14.6 407
Lake 64 50,020 75,979 148,700 197,200 175,846 89.2 231
Lorain 64 112,390 148,162 217,500 256,843 220,010 85.7 495
Medina 64" 33,034 40,417 65,315 82,717 40,984 49.5 425
Portage 64 46,660 63,954 91,798 125,868 67,636 53.7 495
Summi t 64 339,405 410,032 513,569 553,371 500,236 90.4 408

From the annual growth rate of 1.4 percent
between 1940 and 1960, population growth is
projected to fall to an annual rate of 0.9 per-
cent. Employment is projected to increase
slightly more rapidly than population, which
will increase the labor foree participation rate.
Per capita income is projected to keep pace
with the national average. Total personal in-
come is projected toincrease at an annualrate
just below the Basin and national rates of four
percent. The projected increase in manufac-
turing employment of 29 percent from 1960 to
2020 is well below the expected rate of increase
of total employment, which is projected at 90
percent. However, employment in the chemi-
cals and allied products industrial group is ex-
pected to more than double. The percent of
population classified as urban in 1970 was ap-
proximately the same as that of the Great
Lakes Basin, 79 percent. Population pressure
will continue to increase urbanization.

Further information is contained in Tables
19-33 and 19-34 and Figure 19-16.

1.6.14 Planning Subarea 5.1, Lake Ontario
West

In 1970 close to one million people lived in
and 0.4 million people worked in this planning
subarea, which includes the Rochester SMSA.
Between 1940 and 1970 manufacturing em-
ployment increased 73 percent from 84,000
persons to 144,000, while population increased
53 percent and total employment increased 66
percent. Manufacturing accounts for approx-
imately 38 percent of total planning subarea
employment. Agricultural sector employment
decreased 64 percent during this period to only
two percent of total employment. Mining em-
ployment has never been significant. The
more recent employment increases have oc-
curred in the services sector.

Population growth in the planning subarea
is projected to fall from the annual rate be-
tween 1940 and 1960 of 1.3 percent to an an-
nual rate of 1.1 percent. The labor force par-
ticipation rate is expected to increase because
employment will increase more rapidly than
population, Per capita income, which is cur-
rently four percent above the Great Lakes
Basin average, is projected to be approxi-
mately six percent above the Basin average in
2020. Total personal income is projected to in-
crease at an annual rate equal to the Basin
and national rate of four percent. Total em-
ployment is projected to double, and em-
ployment in the manufacturing sector is ex-
pected to increase 70 percent. By 2020 only
one-third as many people will be employed in
agriculture as were in 1960. Seventy-three
percent of the population was classified as
urban in 1970, which was approximately equal
to the national ratio, but below the Basin per-
centage. The movement of workers out of ag-
riculture and the overall increases in popula-
tion should continue to push the percentage of
urbanization higher in the future.

Further information is contained in Tables
19-35 and 19-36 and Figure 19-17.

1.6.15 Planning Subarea 5.2, Lake Ontario
Central

This planning subarea, containing 1.4 mil-
lion residents (4.6 percent of the Great Lakes
Basin), includes the SMSAs of Syracuse and
Utica-Rome, New York. Population and em-
ployment have been increasing less rapidly in
this planning subareathanin the Great Lakes
Basin as a whole. Total employment in 1970
was 509,800 persons, of which 147,000 were in
manufacturing. The 29 percent of the work
force employed in manufacturing in PSA 5.2
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TABLE 19-33 Economic Data by County for Planning Subarea 4.4

Econ Number Percent Land Area
County Area Total Population Urban Urban Square Mi.
Name No. 1940 1950 1960 1970 1970 1970 1970
TOTAL PLANNING
SUBAREA 4.4 1,335,608 1,521,708 1,783,203 1,841,836 1,455,557 79.0 4,802
Pernsylvania 180,889 219,388 250,682 263,654 197,659 75.0 813
Erie 11 180,889 219,388 250,682 263,654 197,659 75.0 813
New York 1,154,719 1,302,320 1,532,521 1,578,182 1,257,898 80.0 3,989
Cattaraugus 10 72,652 77,901 80,187 81,666 29,144 35.7 1,318
Chautauqua 10 123,580 135,189 145,377 147,305 80,656 54.8 1,081
Erie 10 798,377 899,238 1,064,688 1,113,491 978,200 87.8 1,058
Niagara 10 160,110 189,992 242,269 235,720 169,898 72.1 532

was above the national average of 25 percent,
but below the Basin average of 35 percent.
Three thousand more workers were employed
in manufacturing in 1960 than in 1970, but
employment increases in service type indus-
tries more than offset the decrease in man-
ufacturing employment. Agriculture ac-
counted for approximately three percent of
total employment in 1970, while employment
in mining was insignificant.

Population growth in this planning subarea,
which was 1.3 percent from 1940 to 1960, is
projected to fall slightly to 1.2 percent. The
labor force participation rate is expected to
increase as the number of new jobs exceeds
population growth. In 1962 per capita income
was four percent less than the national figure.
By 2020 the difference will be two percent.
Total personal income is projected to increase
at an annual rate of 4.3 percent, whichis above
the Basin and national rates of four percent.
Total employment is projected to increase 2.3
times, and employment in the manufacturing
sector is projected to increase 1.7 times, while
the chemicals and allied products industry
employment is projected to increase nearly 2.5
times. In 1970 only 60 percent of the popula-
tion was urbanized. The Basin was 80 percent
urbanized and the nation was 74 percent ur-
banized. The PSA’s percentage of urbaniza-
tion is expected to increase because of declin-
ing numbers of agricultural workers and re-
duction in growth rates of population.

Further information is contained in Tables
19-37 and 19-38 and Figure 19-18.

1.6.16 Planning Subarea 5.3, Lake Ontario
East

This predominantly rural planning subarea
had a 1970 population of 225,000 persons and

total employment of slightly more than 75,000
persons. Population and employment levels
have been characterized by extremely slow
but steady growth. Employment in manufac-
turing has remained constant at 17,000 per-
sons since 1950. In 1970 this amounted to 22
percent of total employment. Agricultural
employment of 6,100 in 1970 was little more
than a third of its 1940 level. Increases in em-
ployment in service type industries, from
43,400 persons in 1960 to 51,100 in 1970, have
been responsible for the rise in total em-
ployment in the planning subarea. The labor
participation rate was only 34 percent in 1970,
and per capitaincome was less than 90 percent
of U.,S, per capita income.

The low rate of population growth in the
1940 to 1970 period is projected to continue
through 2020, while employment experiences
a relatively faster rate of growth. As a result,
the labor force participation rate is expected
to attain the Basin and national norm of 39
percent by 2010. Per capita income, only 71
percent of the Basin average in 1962, is pro-
jected toreach 91 percent ofthe Basin average
by 2020. Total personal income is projected to
increase at an annual rate of 3.6 percent,
which is below the Basin and national rate of
four percent. Total employment is projected to
increase 60 percent, and employment in the
manufacturing sector is projected to increase
38 percent between 1960 and 2020. In 1970 only
39 percent of the population was classified as
urban. Projections show that in 2020 agricul-
ture will employ only three percent of the work
force. In 1970 it employed eight percent. This
factor along with some increase in the total
population of the planning subarea should in-
crease the degree of urbanization.

Further information is contained in Tables
19-39 and 19-40 and Figure 19-19.
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TABLE 19-35 Economic Data by County for Planning Subarea 5.1

Econ Number Percent Land Area

County Area Total Population Urban Urban Square Mi.
Name No. 1940 1950 1960 1970 1970 1970 1970

TOTAL PLANNING

SUBAREA 5.1 620,056 681,911 797,364 946,131 692,875 73.0 3,855
New York 620,056 681,911 797,364 946,131 692,875 73.0 3,855
Allegany 10 39,681 43,784 43,978 46,568 9,619 20.7 1,047
Genesee 10 44,481 47,584 53,994 58,722 22,458 38.2 501
Livingston 09 38,510 40,257 44,053 54,041 17,827 33.0 638
Monroe 09 438,230 487,632 586,387 711,917 620,368 87.1 675
Orleans 09 27,760 29,832 34,159 37,305 11,537 30.9 396
Wyoming 10 31,394 32,822 34,793 37,688 11,066 29.4 598

1.7 Projected Population by State for Great
Lakes Basin Planning Subareas

Past and projected population breakdowns
are shown in Tables 19-41 and 19-42 for States
within the Great Lakes Basin. Planning Sub-
area 2.2 in Illinois accounted for 62 percent of
the State population in 1960. Population in
this planning subarea and the non-Great
Lakes portion of Illinois is expected to almost
double by 2020. The State of Indiana contains
parts of three Great Lakes Basin planning
subareas. The area of Indiana within the
Basin accounted for 30 percent of the State
population in 1960. Total population in the
State of Indiana is expected to increase 2.5
times, while the Great Lakes planning sub-
area portion will increase only 2.2 times from
1960 to 2020. Michigan is almost completely
within the Great Lakes Basin, making up five
complete planning subareas and part of two
others. The 1960 State population of 7.8 million
is projected to increase 2.2times to 17.1 million
by 2020. The portion of Planning Subarea 1.1

in Minnesota contains eight percent of the
State population. New York includes three
complete Great Lakes Basin planning sub-
areas and part of one other, that together ac-
count for 238 percent of the State population.
The portion of New York State in the Great
Lakes Basin is expected to have a population
increase of 1.9 times between 1960 and 2020,
while the total State population increases 1.7
times. Ohio contains one entire Great Lakes
Basin planning subarea and amajor portion of
another. They contain 42 percent of total State
population. The entire State is projected to
grow 2.2 times, while the Great Lakes Basin
portion of Ohio is projected to increase 1.9
times. The State of Pennsylvania contributes
one county, containing only 2 percent of the
State population, to Planning Subarea 4.4.
Portions of three Great Lakes Basin planning
subareas in Wisconsin account for 63 percent
of the population in the State. Population in
the Wisconsin areas of the Great Lakes Basin
is projected to grow at a slightly more rapid
pacethaninthe remainder ofthe State during
the 1960 to 2020 study period.
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TABLE 19-37 Economic Data by County for Planning Subarea 5.2
Econ Number Percent Land Area
County Area Total Population Urban Urban Square Mi.
Name No. 1940 1950 1960 1970 1970 1970 1970
TOTAL PLANNING
SUBAREA 5.2 940,138 1,057,179 1,236,359 1,361,399 812,613 60.0 8,517
New York 940,138 1,057,179 1,236,359 1,361,399 812,613 60.0 8,517
Cayuga 08 65,508 70,136 73,942 77,439 34,599 44.7 698
Herkimer 08 59,527 61,407 66,370 67,633 36,017 53.4 1,435
Madison 08 39,598 46,214 54,635 62,864 26,963 42.9 661
Oneida 08 203,636 222,855 264,401 273,037 185,960 68.1 1,223
Onondaga 08 295,108 341,719 423,028 472,746 385,522 81.6 794
Ontario 09 55,307 60,172 68,070 78,849 27,281 34.6 651
Oswego 08 71,275 77,181 86,118 100,897 40,464 40.1 964
Schuyler 13 12,979 14,182 15,044 16,737 2,716 16.2 330
Seneca 09 25,732 29,253 31,984 35,083 13,212 37.7 330
Tompkins 13 42,340 59,122 66,164 76,879 31,967 41,6 482
Wayne 09 52,747 57,323 67,989 79,404 22,744 28.6 606
Yates 09 16,381 17,615 18,614 19,831 5,168  26.1 343
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TABLE 19-39 Economic Data by County for Planning Subarea 5.3

Econ Number ©Percent Land Area
County Area Total Population Urban Urban Square Mi.
Name No. 1940 1950 1960 1970 1970 1970 1970
TOTAL PLANNING
SUBAREA 5.3 197,916 206,939 222,323 224,143 87,900 39.0 5,353
New York 197,916 206,939 222,323 224,143 87,900 39.0 5,353
Jefferson 08 84,003 85,521 87,835 88,508 34,676 39.2 1,294
Lewis 08 22,815 22,521 23,249 23,644 3,671 15.5 1,291
St. Lawrence 07 91,098 98,897 111,239 111,991 49,553 44,2 2,768
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TABLE 19-42 Population Index for Great Lakes Area States and Population by State for Great
Lakes Basin Planning Subareas

Great Lakes States and (Index based on 1960 = 100)
Great Lakes Basin PSAs 1940 1950 1960 1970 1980 1990 2000 2010 2020
TOTAL U.S. GREAT LAKES 80 87 100 109 124 140 156 174 195
AREA STATES
Great Lakes Basin PSAs 71 82 100 111 127 144 161 180 203
Other Great Lakes Area 82 89 100 108 122 137 152 170 190
TOTAL ILLINOIS 78 86 100 110 125 140 154 172 192
PSA 2.2 73 84 100 112 127 142 155 170 189
Other Illinois 86 92 100 107 122 138 154 173 195
TOTAL INDIANA 74 84 100 111 136 160 184 214 249
PSA 2.2 58 73 100 110 133 156 178 204 235
PSA 2.3 71 85 100 109 120 131 144 159 176
PSA 4.2 70 81 100 119 142 169 197 231 272
Total PSAs--Indiana 64 79 100 111 131 151 171 195 224
Other Indiana 77 87 100 111 138 164 190 222 260
TOTAL MICHIGAN 67 81 100 113 133 152 170 192 219
PSA 1.2 106 98 100 101 92 94 95 99 104
PSA 2.1 112 103 100 94 100 107 113 121 131
PSA 2.3 67 81 100 115 135 155 177 202 231
PSA 2.4 81 91 100 110 121 134 148 165 186
PSA 3.1 79 85 100 119 138 158 175 198 224
PSA 3.2 68 79 100 117 133 153 171 193 214
PSA 4.1 63 80 100 113 135 156 173 195 223
TOTAL MINNESOTA 82 87 100 111 126 144 162 182 206
PSA 1.1 87 87 100 96 104 112 121 130 139
Other Minnesota 81 87 100 113 128 147 166 187 212
TOTAL NEW YORK 80 88 100 109 119 131 143 158 173
PSA 4.4 75 85 100 103 115 128 140 154 171
PSA 5.1 78 86 100 119 123 138 153 171 193
PSA 5.2 76 86 100 110 127 145 163 183 207
PSA 5.3 89 93 100 101 102 109 116 124 134
Total PSAs-=-New York 77 86 100 108 120 134 149 166 185
Other New York 81 89 100 109 119 130 141 155 169
TOTAL OHIO 71 82 100 110 128 148 167 190 217
PSA 4.2 76 85 100 108 122 136 149 165 183
PSA 4.3 67 79 100 110 123 139 155 174 196
Total PSAs--Ohio 70 81 100 109 123 138 153 171 192
Other Ohioc 72 83 100 110 133 155 178 204 235
TOTAL PENNSYLVANIA 87 93 100 104 114 126 137 151 167
PSA 4.4 72 88 100 105 117 131 144 161 181
Other Pennsylvania 88 93 100 104 114 126 137 151 167
TOTAL WISCONSIN 81 89 100 114 130 149 167 189 214
PSA 1.1 115 108 100 97 95 98 101 104 108
PSA 2.1 84 90 100 114 122 138 154 174 197
PSA 2.2 68 79 100 112 140 166 190 220 254
Total PSAs--Wisconsin 75 84 100 112 133 155 176 201 230

Other Wisconsin 87 93 100 112 118 131 143 158 175




Section 2

OVERALL ECONOMIC AND DEMOGRAPHIC TRENDS AND
PROJECTIONS

2.1 Projection Methodology and Assumptions

2.1.1 Imtroduction

Projections presented in this section were
prepared during an analysis of the national
economy conduected under the aegis of the U.S.
Water Resources Council and performed by
the Office of Business Economics (OBE) of the
U.S. Department of Commerce (USDC) and
the Economic Research Service (ERS) of the
U.S. Department of Agriculture (USDA). Ini-
tial results of the OBERS program and a dis-
cussion of the methodologies employed are
presented in Preliminary Report on Economic
Projections for Selected Geographic Arveas,
19202020, March, 1968; and supplemented in
January and June of 1969, and in Preliminary
Projections on Economic Activity in the Ag-
ricultural, Forestry and Related Economic
Sectors of the U.S. and Its Water Resource Re-
gtons, 1980, 2000, and 2020, August, 1967. The
methodologies are summarized in this section.

Assumptions underlying the OBERS pro-
Jjection program were:

(1) Use of the products of water resources
development is related to economic activity
generated in an area and this relationship can
be measured and projected.

(2) Details of economic activity can be pro-
jected more confidently than can the required
amounts of water resources, goods, and ser-
vices.

(8) The product of the projected relation-
ship and the economic activity yields satisfac-
tory measures of requirements for water re-
source goods and services.

(4) The impact of water and related land
resources development on an area can be cal-
culated and evaluated given projections of the
economy of each region in appropriate indus-
trial detail.
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2.1.2 Nature of Projections

Projections are conditional because they are
based on past relationships that are assumed
to be relevant in the future. They are only as
accurate as the assumptions on which they
are based, unless errors in the overall aggre-
gate offset one another. Well-founded pro-
jections can prove to be erroneous if, because
of their publication, action is taken to forestall
or eliminate the forecast outcome. Projection
errors of this kind are proof of the usefulness
of a projection program.

Use of the past to view the future requires
the assumption that relationships relevant to
the future can be identified and measured. As
suggested in Simon Kuznets’s “Concepts and
Assumptions in Long-Term Projections of Na-
tional Product,”’ one assumes that a pattern
among these relationships can be recognized
and projected into the future, so one traces the
economic path over as long a period of time as
necessary to draw an empirical picture of the
economy that is relevant to the future.

In developing a projection, measures must
be assembled in sufficient detail to show rela-
tionships among components. Then, a time
series for the measures must be constructed so
that trends in the relationships can be deter-
mined. Trends may be modified substantially
in the projection process. For example, a
strong historical growth trend projected for
mineral production in a particular area may
end abruptly because of the expected deple-
tion of the resource. The probability as well as
the timing of this occurrence could be deter-
mined by dividing measured or estimated
mineral supplies by the projected rate of pro-
duction (or demand), with both numerator and
denominator based on past observations.
Another example of a reasoned and modified
extension of past trends is afforded by the
changing relationships of basic and residen-
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tiary industries in an area. Basic industries
are those that specialize in certain productsin
order to take advantage of lower production
costs resulting from the availability of natural
resources and from benefits from internal and
external economies. These industries are also
referred to as export industries because large
amounts of their goods and services enter into
inter-area trade, Residentiary industries are
those that serve the households and other in-
dustries of the economic area. The goods and
services produced by the residentiary indus-
tries usually enter only intra-area trade. An
analysis of changes in the economy of an area
may show an uptrend in the ratio of residen-
tiary income to total income, which means the
area is moving from a very unbalanced “colo-
nial” economy to one that is approaching a
position of equilibrium in respect to the res-
identiary total income relationship. All
things being equal, a projection would termi-
nate the uptrend in the relationship at the
time when the area’s residentiary-total ratio
is expected to become stable.

2.1.3 Assumptions

Specific assumptions underlying the projec-
tions in this report are set forth in connection
with the methodology to which they apply.
The assumptions that follow apply to the pro-
jections generally.

The government will implement the policies
needed to maintain full employment under a
free enterprise economy.

Projections are free of the distorting effects
of a major war at the several target dates.
Although wars may occur within the time
span of the projections, economic distortions
caused by such wars are assumed to have
worked themselves out so that each regional
economy is on its normal trend line at the
target dates. If a war is in progress at atarget
date, the projections will be in error because of
the war’s differential regional effects.

No explicit account has been taken of water
resource endowments of the economic or
water resource planning areas. Only a “base
line” projection is used. The assumption is
that water will play the same role in stimulat-
ing or depressing economic growth in the area
that it has in the past. In cases where water
resource limitations have not yet, but are
about to be felt, the base line projection may
be too high. The disparity between growth po-
tential free of the water resource restriction
(projected here) and actual growth if addi-

tional water resources are not found must be
recognized. Such awareness stems from the
translation of economic projections into water
requirements,

Inherent in every assumption is the possi-
bility that the assumed situation may not
materialize.

2.1.4 Economic Measures Used in Projections

Nationally, the measure of the total
economy used for both current economic
analysis and as an indicator of the future is
the gross national product, the market value
of goods and services produced by the nation’s
economy before deduction of depreciation
charges and other allowances for business and
institution consumption of durable capital
goods. Other business products used up in the
accounting period are excluded. The nation’s
economy in this context refers to the labor and
property supplied by residents. Gross national
product includes the goods and services
purchased by consumers and government,
gross private domestic investment (including
change in business inventories), and net ex-
ports (exports less imports).

It is the climatic measure of the national
income and product accounts which include
data on total personal income and employ-
ment. Total personal income is available in its
component parts of wages and salaries, pro-
prietors’ income, other labor income (these
three items constitute earnings), property in-
come, transfer payment,.and contributions to
social insurance. Earnings are available by
industrial categories, as is employment. Na-
tional income and product accounts are inter-
nally consistent as to industrial classification
and measurement concepts. Data are com-
piled annually. This study includes the years
1948 through 1965, with reference for some
series made to 1929.

National agricultural output is estimated
by the U.S. Department of Agriculture on an
annual basis in terms of crop units and live-
stock products produced.

National population data come from the
Census Bureau on an annual basis. Employ-
ment data are available from the Census
Bureau and the Bureau of Labor Statisties.

Because of conceptual difficulties, it is not
possible to construct measures of gross prod-
uct on a geographic basis. The most com-
prehensive measure of economic activity
below the national level is total personal in-
come. Local area income estimates (by SMSA



or county) for benchmark years 1929, 1940,
1950, 1959, and 1962 were prepared as part of
the OBERS program. Since 1965 these esti-
mates have been constructed on an annual
basis.

Local areatotal personalincomeis available
by source, i.e., wages and salaries, proprietors’
income, and earnings are available by indus-
try. Regional measures of earnings were pre-
pared at the Standard Industrial Classifica-
tion (SIC) division level.

County population and employment data for
35 industries are available from the Censuses
of Population for 1940, 1950, and 1960. Esti-
mates of local economie area employment for
1962 and 1965 were made by estimating the
population according to the growth rate of
corresponding employment classes in County
Business Patterns data and data from other
appropriate sources.

Agricultural economic activity is measured
in units of crop and livestock products pro-
duced, as well as by income and employment.
Additional discussion of some of the individual
measures is included at appropriate places in
the discussion of methods.

2.1.5 Terms

2.1.5.1 Export Base Theory

This theory hypothesizes that the factor ini-
tiating and determining growthin an economy
is the “export base.” Industrial growth in a
given area, the theory proposes, isinitiated by
demand arising outside the area. Growth in
external demand results in an expansion of
economic activities, particularly local trade
and service activities. As such an area ma-
tures, the base will become less distinguish-
able because the area’s production will become
more varied. The rate at which a region grows
depends both on the rate at which the export
base expands in response to the increased ex-
ternal demand for the region’s exportable
commodities and services, and on the rate at
which the area assumes a level of self
sufficiency in the residentiary industries as
dictated by local income levels and consump-
tion patterns.

The export base theory emphasizes that
growth of any subnational unit is directly tied
to developments within the national economy
and, in some cases, to changes in international
trade as well. Because attention is focused
mainly on the relationship between a single
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subnational unit and the “outside world”
treated as awhole, the functional ties between
regions are hidden from view, but the chang-
ing patterns of national demand and invest-
ment receive an appropriately central posi-
tion in the analysis of regional growth. Aggre-
gation of the industries and activities in a re-
gion in terms of export versus local use pro-
vides a classification that is meaningful for
understanding and measuring certain aspects
of growth.2 The export base technique can use
either employment or earnings as input data.
It relates these two sets of data through the
concept of earnings per worker relative to the
nation in such a manner as to enable em-
ployment and earnings data both to reinforce
each other and to measure the level of effi-
ciency or well-being attained as a result of
engaging in a specific endeavor.

2.1.5.2 Employment Shift Analysis

This is a method of separating factors that
relate to the differences in regional rates of
employment growth over a specified period of
time. The principal standard of reference is
the growth rate of the nation as a whole, both
in total employment and in employment
within various industries.

2.1.5.3 National Growth Component

The national growth component, a term
used in employment shift analysis, is the
number of the region’s employees that would
have obtained orlost jobs in a certain industry
had the industry in that region changed at the
same rate as total national employment dur-
ing a specific time. The figure is computed as
follows:

If Eij = employment in industry i in region j,

Eio = employment in industry i in nation,

Eoo = employment in all industries in nation
= national total employment,

t-1 = base year and

t = current year,
Then the national growth component

Eoo! - Eoo*!
-Eijty ————
Eoo*'

2.1.5.4 Industrial Mix Component

The industrial mix component used in em-
ployment shift analysis represents a compari-
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son of the national growth rate of an indi-
vidual industry with the all-industry growth
rate. It is the number of the region’s em-
ployees by which employment in an industry
in that region would have changed during the
specified time had employment in the region’s
industry changed at a certain rate. The rate is
computed by taking the difference between
the rate of change of national employment in
the industry and the rate of change of national
total employment over the same time period.
The industrial mix component is said to be
positive and favorable (or negative and un-
favorable) when the rate of change of national
employment in the industry under con-
sideration exceeds (or falls short of) the rate of
change of national total employment over the
same time period. Likewise, the rate of change
of national employment in the industry under
consideration is said to be rapid (or slow) when
it exceeds (or falls short of) the rate of change
of national total employment over the same
time period.

Eijit Eio' - Eio** | _ { Eoo' - Ego!!
Eio*! Eoo"!

2.1.5.5 Regional Share Component

The regional share component used in em-
ployment shift analysis results from compar-
ing the regional rate of growth of an industry
with the national rate of growth of that indus-
try. Itis obtained by multiplying the base year
employment by the difference in the regional
and national rates of growth. The regional
share component is said to be positive and
favorable (or negative and unfavorable) when
the rate of change of regional employment in
the industry under consideration exceeds (or
falls short of) the rate of change of national
employment in the same industry during the
same time.

i [Eijf-Eijt-{ _ [Eiot - Eio»
Eijt! Eio*

The sum of the national growth component,
the industry mix component, and the regional
share component equals the actual em-
ployment change in a region during the
specified time. The net relative change is the
difference between the actual employment
change and the national growth component in
a region (i.e., the sum of the industry mix and
regional share components).

2.1.5.6 Land Resource Area

This is an area that is homogeneous with
respect to major soil characteristics, climate,
and geologic, vegetative, and topographic fea-
tures.

2.1.5.7 Soil Resource Group

This is a group of soil types that are rela-
tively homogeneous with respect to input-
output coefficients within a land resource
area.

2.1.5.8 Personal Income

Personal income is the current income re-
ceived by residents of an area from all sources.
It is measured before deduction of income and
other direct personal taxes, but after deduec-
tion of the individual’s contributions to social
security, government retirement, and other
social insurance programs. While cash income
makes up the overwhelming bulk of the
total—more than 95 percent on a national
basis—personal income also includes several
types of nonmonetary income, or income in
kind, in order to improve the scope of the esti-
mates and thereby make the basis of compari-
sons by areas more meaningful.

Personal income is the most comprehensive
measure available on an area basis. It covers
the income received by residents of each area
from business establishments, Federal, State,
and local govenments, households and institu-
tions, and foreign countries. All forms of in-
come flowing to persons from these sources
are included, i.e., wages and salaries,
supplementary earnings termed “other labor
income,” the net incomes of owners of unin-
corporated businesses (including farms), net
rental income, dividends, interest, and gov-
ernment and business “transfer payments,”’
consisting in general of disbursements to in-
dividuals for which no services are rendered
currently, such as unemployment benefits, re-
lief, and veterans’ pensions.

Each of these types of income is measured
on an area basis as the sum of separately esti-
mated components. For example, wages,
salaries, and proprietors’ income are esti-
mated by individual industries, while transfer
payments are estimated by the numerous dis-
bursements comprising this category. Total
personal income for each area is thus built up
from an extensive array of component detail.



Per capita income is derived by dividing this
total by the area’s midyear population.

The area estimates of personal income are
constructed from a wide variety of statistical
information, consisting largely of compila-
tions by govenment agencies, but drawn from
numerous private sources as well.

Area economic information is collected by
govenment in the interest of business and
other broad user groups. The periodic indus-
trial and population censuses are predominant
in this category. Also included is the Depart-
ment of Agriculture’s data collection and es-
timation of farm income by area.

Data that become available from gov-
ernmental agencies as a byproduct of their
administrative functions are of vital impor-
tance as a statistical source of local area in-
come measures. An exampleis the tabulations
of wages and salaries in “covered” industries
prepared by the various State unemployment
insurance commissions from employer re-
ports. This information is transmitted to
Washington for summary by the Labor De-
partment’s Bureau of Employment Security.
Another example is the compilations by the
Internal Revenue Service of the total
amounts of various types of income reported
by individuals in various areas on Federal in-
come tax returns. The list of such byproduct
data available from government could include
the diverse records relevant to personal in-
come measurement that are maintained by
Federal, State, and local agencies for the ad-
ministration of specific programs or the con-
duct of general functions.

Data on economic activities in local areas
are not collected in a coordinated statistical
program designed for income measurement.
For the most part, reported statistics are not
directly or wholly suitable for this purpose and
must be adjusted for differences in definition
and to fill gaps in coverage. Geographic in-
come measurement, therefore, becomes a
twofold task. Data from a maultiplicity of
sources must be assembled and adapted
through estimation to build up aggregate in-
come from component flows.

Income estimates used in this study were
developed within the framework of the Com-
merce Department’s official State estimates
of personal income. That is, State totals for
each of approximately 100 income components
were allocated to the local areas of the States
in accordance with each area’s proportionate
share of a related economic series available on
a local area basis.

This approach to small-area income estima-
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tion accomplishes three purposes, It permits
the use of all available sources of information,
which minimizes errors that stem from esti-
mation of broad components using data differ-
ing in scope and internal composition. Second-
ly, it brings into play the factor of “offsetting
errors.” The tendency for errors in underlying
components to compensate for one another in
totalsis a phenomenon observed repeatedly in
the field of income estimation when a detailed,
statistical procedure is followed. Finally, use
of a detailed allocation method yields a large
amount of useful information on industrial
sources of income at the local level that can be
analyzed.

Industrial detail is closely related to geo-
graphie detail. Estimates of the various income
components were made when possible on a
county basis and grouped into the economic
areas used in the study. Although counties
formed the basic “building blocks,” estimates
are not shown for these units.

There are two reasons for the absence of
county figures. First, for a number of compo-
nents, the most useful data for estimates were
available only for metropolitan areas or for
groups of counties. In such instances exten-
sion of geographic detail to the county level
was sacrificed in favor of greater accuracy in
the overall estimates. Whereas certain of the
detailed income estimates must be classed as
statistically unreliable on a county basis, they
are satisfactory when grouped into area to-
tals.

Secondly, income estimates for individual
counties are not shown because of the lack of
requisite data for making adjustments to take
account of workers who commute across
county lines, Certain income components
(wages and salaries, in particular) are mea-
sured at the point of disbursement (place of
work), while others (property income, for
example) are estimated on a residential basis.
Where workers reside in one county and work
in another, personal income was estimated for
those counties partly on a “where-received”
basis and partly on a “where-earned” concept.
Data suitable for completely converting per-
sonal income to either of the two definitions
are lacking, but the commuter problem is
“solved” by grouping counties into geographic
areassothat commuting across arealinesisat
a minimum. This solution precludes the pub-
lishing of meaningful estimates for individual
counties.

Use of the county as a building block served
two purposes. It gave maximum flexibility in
the delineation of economic areas to be used in
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analysis and projection, and it provided the
geographic detail necessary to convert the
projections from economic areas to water re-
source planning subareas.

2.1.5.9 Private Wages and Salaries and Other
Labor Income

These two components of income are
grouped together because they are closely re-
lated, and because the payroll estimates are
used in measuring the distribution of “other
labor income.”

Payroll series for the most current year
were prepared by allocating State totals to
counties using a combination of payrolls ob-
tained from individual State unemployment
insurance (UI) agencies and special tabula-
tions from the Bureau of Old-Age and Sur-
vivors’ Insurance (OASI), which cover pay-
rolls of firms excluded from UI coverage be-
cause of their size. These payroll estimates
were carried back to earlier years by a combi-
nation of Census and OASI payroll and em-
ployment data.

Wages and salaries in industries not covered
by the UI program—agriculture, forestry,
fisheries, railroads, private education, hospi-
tals, religious organizations, private house-
holds, and the “rest of the world”—were
measured mainly on the basis of data collected
in the various censuses of population and in-
dustry taken since 1929. Extension to years
after 1960 was accomplished by extrapolating
from the 1960 benchmark using a closely re-
lated “covered” industry.

State estimates of most components of other
labor income were allocated to counties in ac-
cordance with the most relevant industry’s
wage and salary distribution. Other items
such as military reserve pay, compensation
for injuries and directors’ fees were allocated
by a related series.

2.1.5.10 Government Payrolls

County estimates of Federal civilian pay
were based on Ul reports supplemented by
special tabulations of W-2 income tax returns
for selected areas, while military pay rests on
special tabulations supplied by the U.S. De-
partment of Defense. State and local govern-
ment payrolls were assembled from data col-
lected in the 1957 and 1962 Censuses of Gov-
ernments, and from special information ob-
tained directly from State and local govern-

ments. Each major component of government
was carried back by Census payroll and em-
ployment data.

2.1.5.11 Proprietors’ Income

Self-employment income was measured
separately for farm and nonfarm portions,
Nonfarm income was derived by allocating
State totals to counties or other local areas in
accordance with three sets of collateral infor-
mation. First, estimates of proprietors’ in-
come in the 100 largest SMSAs were prepared
on the basis of data published by the Internal
Revenue Service (IRS) in Statistics of Income.
These figures were then deducted from the
State totals leaving a much smaller residue
among the remaining counties of each State.
Estimates for the smaller SMSAs were then
developed on the basis of information from the
1960 Census of Population. These, too, were
deducted from the State totals. The
remainder—representing less than one-
fourth of total nonfarm self-employment
income—was allocated among the remaining
counties of each State in accord with the
number of nonfarm self-employed persons in
the county weighted by the average wages of
workers in the same county. This process was
carried out statistically to insure com-
parability among the various segments of
proprietors’ income that were based on differ-
ent source material.

Farm proprietors’ incqme was estimated by
preparing county distribution of gross farm
income and production expenses. Net farm in-
come was the difference between the two. The
county distributions of the two components
were obtained by allocating State totals of in-
come and expenses to counties on the basis of
various allocators—some direct, others indi-
rect. Many allocating series were obtained
from the appropriate quinquennial census of
agriculture or from other phases of the U.S.
Department of Agriculture’s agricultural re-
porting system. In other instances, indirect
measures were necessarily used.

2.1.5.12 Property Income

Rents, dividends, and interest were esti-
mated currently by first preparing estimates
of the 100 largest SMSAs from IRS data in
Statistics of Income. These estimates were de-
ducted from State totals and the remainder of
property income distributed among the other



counties in accordance with relationships es-
tablished for the 100 largest SMSAs. Imputed
rents and interest were measured indirectly
through data reflecting the value of rental
property and the amount of non-interest-
bearing cash deposits in financial institutions.

2.1.5.13 Transfer Payments

County data are generally available for
measuring Social Security benefit payments,
disbursements under the various veterans’
programs, Federal Government retirement
payments, and unemployment insurance
benefits. Allocators for these transfers were
derived from administrative data of the or-
ganizations responsible for the program. For
numerous other components of transfer pay-
ments, individual State sources were used.
For the remaining items, a general and indi-
rect allocator such as population was used.

2.1.6 AnOverview of the Projection Procedure

The projection procedure used here calls
first for projections of summary national to-
tals, which are then disaggregated into na-
tional industry components. The national in-
dustry components, in turn, are disag-
gregated to the economic areas and from there
to water resource planning subareas. Con-
ceivably, the economy of each economic area
could have been projected independently, but
the alternate course of first making national
projections as a guide or control is followed in
this report for several reasons. National
trends can be made more accurately than re-
gional ones because they are more stable and
more easily measured.

The same reasoning applies within the set of
national industry projections. Conceivably,
each industry could have been projected sep-
arately and all summed to the national aggre-
gates of employment, output, income, and
earnings. Instead, a set of aggregate meas-
ures was first developed. These were then
disaggregated into national totals for the in-
dividual industries.

The initial step in preparing economic pro-
jections for the water resource planning sub-
areas was to project the GNP by decades to
2020, using the product of projected annual
employment, man-hours worked per year, and
product per man hour.

National employment totals were derived
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by applying the Census Bureau’s published
projections of the population to estimated
labor force participation ratios and unem-
ployment rates based on past trends. Hours
worked per year and product per man hour
were also projected on the basis of trends in
these two variables since 1948.

By extending trends in the industrial com-
position of the economy seen in the last two
decades, total GNP was disaggregated into the
gross produet originating (GPO) in each of 43
industries on a national basis. National totals
of aggregate personal income and earnings of
persons engaged in each industry and
employment by industry were derived from
the GNP and GPO projections on the basis of
past relationships and separate analyses of
the industrial composition of earnings and
employment.

Resident shares of earnings and employ-
ment in each basic industry that exports its
production to other areas were calculated for
five selected years from 1929 to 1962 for each
economic area in the nation. Changes in the
shares accruing to each region were analyzed
industry-by-industry. Mathematical exten-
sions of these trends were caleulated and then
modified in accordance with the findings of
special industry analyses and in light of
natural resource availability. Projected
shares of earnings and employment in each
decade in each region were applied to the na-
tional totals in the appropriate industry to ob-
tain projected earnings and employment.

Earnings and employment in nonbasic or
residentiary industries that serve local
businesses and population were then allo-
cated to the economic areas in accordance
with projections of the trend in past relation-
ships of basic and residentiary industries.

Other income shares were allocated to the
regions in accordance with past trends. Popu-
lation was projected on the basis of projected
employment and income.

Finally, according to trends measured from
1929 to 1962, employment and income compo-
nents for each water resource planning sub-
area were segregated from the projections by
economic area.

Throughout the projection procedure spe-
cial attention was paid to obtaining the proper
interindustry relationship at the national,
economic area, and water resource planning
subarea levels, and to insuring that all geo-
graphic measures fit within the projected na-
tional economy.
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TABLE 19-43 Selected National Aggregates

Actual (BLS)

Projected (OBE) Rate of Change

1950 1955 1960 1965 1980 2000 2020 1965 2020
Total Population (000s) 152,271 165,931 180,684 194,592 235,212 307,803 398,642 1.6 1.3
(Census "C")
Population 14 and over 113,438 119,440 127,335 138,261 174,234 227,470 294,956 1.3 1.4
(000s) (Census "C'")
Labor force participation .57 .577 .574 .567 578 .583 .583
rate (computed)
Labor force (000s) 64,749 68,896 73,126 78,357 100,707 132,615 171,959 1.3 1.4
Civilian labor force (000s) 63,099 65,848 70,612 75,635 98,107 130,015 169,359 1.2 1.5
Unemployment rate .053 044 .056 046 040 .040 .040
(computed)
Civilian employment (000s) 59,957 63,193 66,681 72,179 94,183 124,814 162,585 1.3 1.5
Civilian government 5,817 6,838 7,943 9,623 14,365 22,232 33,122 3.4 2.3
employment {000s)
Civilian private 54,140 56,355 58,738 62,556 79,818 102,582 129,463 1.0 1.3
employment {000s)
Private economy hours 2,125 . 2,091 2,026 2,020 1,949 1,850 1,749 -0.3 -0,26
per man year
Private economy product 2.79 3.34 3.68 4.42 6.89 12.44 22.47 3.1 3.0
per man hour (computed)
Private economy gross pro- 319,410 392,007 438,523 558,671 1,071,474 2,361,517 5,087,660 3.8 4.1
duct (000,000s8) (computed)
Gross national product 355,288 437,963 487,682 616,659 1,151,794 2,479,538 5,257,745 3.7 4.0
(000,000s) (computed)
Total manpower civilian 61,607 66,241 69,195 74,901 96,783 127,414 165,185 1.3 1.4
plus military (000s)
Product per man 5,767 6,612 7,048 8,233 11,901 19,460 31,829 2.4 2.5
(computed)
Product per capita 2,333 2,639 2,699 3,169 4,897 8,056 13,189 2.1 2.6
(computed)
Total personal income 274,571 335,010 389,653 494,719 967,104 2,204,086 4,947,748 4.0 4.3
(000,000s)
Personal income per 1,803 2,019 2,157 2,542 4,112 7,161 12,412 2.3 2,9
capita
Domestic personal income 272,820 332,108 387,447 491,979 963,000 2,196,684 4,934,146 4.0 4.3
(000,000s)
Domestic earnings 225,084 277,573 317,575 396,867 750,237 1,672,112 3,721,948 3.9 4.2
(000,000s)

lAl]. wonetary amounts are in 1958 dollars.

2.1.7 National Projections

Table 19-43 contains summary national to-
tals that formed the control total framework
for both the national and regional industry
projections. Following are explanations of
some of the individual items in the table.

2.1.7.1 Total Population

This projection is the C series of the Census
Bureau published in Current Population Re-
ports, Series P-25, No. 381, December 18, 1967,
The impact of using a lower level of total popu-
lation shown in Series D is discussed in Sub-
section 2.1.8.

2.1.7.2 Populatioh of Working Age

The population aged 14 years and over (the
working population) is taken directly from the
Census report already noted.

2.1.7.3 Total Labor Force Including Armed
Forces

The total labor force is derived from the
population aged 14 years and over. Its size
depends on the propensity of this population of
working age to seek employment. For present
computations this is defined as the “total
labor force participation rate.”



2.1.7.4 Civilian Labor Force

The difference between the labor force and
the civilian labor force is the strength of the
armed forces, which has shown the following
pattern in recent years:

Year Strength
1950 1,650,000
1955 3,049,000
1960 2,614,000
1965 2,723,000

The projected level of the armed forces calls
for 3,300,000 in 1970 and 3,000,000 thereafter.

2.1.7.5 Civilian Employment

Civilian employment, derived from the civil-
ian labor force, depends on the success of civil-
lian labor force participants in finding
employment. The assumption is that fiscal,
monetary, and labor market devices will
maintain an average employment rate of 96
percent, or a four-percent rate of unemploy-
ment.

2.1.7.6 Hours Worked per Year per Man

Hours worked per year per man were de-
veloped from historical estimates of total pri-
vate employment and total private man hours,
prepared by the Bureau of Labor Statistics,
U.S. Department of Labor. The projected rate
of decline in hours worked per year is signifi-
cantly lower than that for the period 1950 to
1965, but the reduction is based on the premise
that the “easy” reductions in hours per week
have already been made. Also, it is assumed
that future reduction in hours will involve a
reduction in weeks worked as well as in hours
per week.

2.1.7.7 Gross Product per Man Hour

Estimates of real product per man hour in
the private economy for recent years are im-
plicit in the relationship between measured
man hours and measured real product. The
post war growth rate in produet per man hour
from 1945 to 1966 was 3.2 percent per year.

Professional opinion holds that the 3.2 per-
cent rate is not sustainable because it was
caused in part by the sizeable post-war shift of
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workers from farm to nonfarm work. Because
this shift cannot be repeated on the same
scale, the long term prospect in this view is for
a lower productivity growth rate in the pri-
vate economy. Even though empirical evi-
dence on the effect of the farm-nonfarm shift
is fragmentary and inconclusive, the argu-
ment has been given some consideration. The
middle asgsumption concerning the productiv-
ity growth rate calls for 3.0 percent instead of
3.2 percent.

2.1.7.8 Aggregate Private Gross National
Product

Total private man hours per year multiplied
by gross product per man hour in the private
sector yields the estimated private gross na-
tional product.

2.1.7.9 Government Gross Product

Gross product projections for the govern-
ment sector assume that product per worker
remains constant overtime, a convention used
by the United States Department of Com-
merce in its income and product meas-
urement. It is not feasible to measure gov-
ernment output, because not being sold to its
users, it has no established market value.
Therefore, government gross product is
measured and projected as the product of the
number of government employees and their
average compensation in 1958. The computa-
tions are carried out separately for civilian
government and military personnel.

2.1.7.10 Gross National Product

The resulting government gross product
when combined with private gross product
yvields a total GNP projection that excludes
that received by Federal employees stationed
temporarily abroad.

2.1.7.11 Personal Income

When GNP is deflated, it measures
constant-dollar production. Total gross prod-
uct in constant dollars is an index of changes
in total physical production. In contrast to
GNP, personal income measures the current
income received by persons and is not an indi-
cator of the quantity of physical production.
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Because money paid to employees in one in-
dustry has the same purchasing power as
money paid in another industry, all compo-
nents of personal income are deflated by the
same purchasing power index—that de-
veloped for personal consumption expendi-
tures.

In some industries physical production and
real purchasing power can diverge, as with
government workers. In accounting for real
output of government, no productivity rise is
recognized in conventional income and prod-
uct accounting practice, but government
wages and salaries do rise, and they are de-
flated for real personal income purposes as are
wages and salaries in any other industry.

Inorder to derive projected personal income
from the projections of GNP already de-
scribed, the ratio between historical
constant-dollar personal income and
constant-dollar GNP was projected. This pro-
jection was then applied to the projected
constant-dollar GNP to obtain the projected
constant-dollar personal income. In a similar
fashion a projection of constant-dollar earn-
ings was made by linking it to projected
constant-dollar pesonal income,

2.1.8 Industrial Composition of National
Projections

To obtain national control totals for use in
regional disaggregations it was necessary to
prepare projected industry breakdowns of
persons engaged in production, employment
on a decennial census basis, and the earnings
component of personal income. The initial step
in the development of these national controls
was that of projecting an industry breakdown
of gross national product.

2.1.8.1 Gross Product Originating (GPO) by
Industry

OBE’s estimates of gross product originat-
ing by industry in constant (1958) dollars for
the years 1948 through 1966 were divided into
two groups—manufacturing and all other in-
dustries. The trend set by each group’s per-
centage of total gross product from 1948
through 1966 was projected to 1980, 2000, and
2020. Application of the percentages to pro-
jected gross national produect established
major control totals for manufacturing and
non-manufacturing.

The GPQO ineach of43 industries in the years

1948 through 1966 was examined. First to be
considered was the trend in the percent of
total gross national product in each of these
industries. Next, dollar amounts of GPO in
each industry were charted. First approxima-
tions of GPO by industry were made by extend-
ingthe trendsrevealed by the two approaches.
In most instances the results of the two
methods agreed. In cases of significant differ-
ence, investigation continued. For industries
producing consumer goods, the implications of
GPO as a function of population growth were
explored and the initial projections adjusted
where necessary. For industries whose prod-
uct constituted mainly raw or semi-finished
material for another industry, the implica-
tions of GPO as a function of growth in a re-
lated industry were explored and appropriate
adjustments of the preliminary projections
made. ’

Results of the explorations of consumer-
oriented and industry-oriented industries
were used to mediate the differences between
projecting a share of the total gross product
and the direct projection of GPO values. Fol-
lowing the choice of a first stage projection of
gross product originating in each of 43 indus-
tries, the first stage values were adjusted to
the appropriate manufacturing or non-
manufacturing control totals noted above. As
a result, the 43 industry projections of gross
product originating added up to the projected
gross national product.

2.1.8.2 Persons Engaged in Production

Persons engaged in production include
wage and salary workers and proprietors.
While in basie content it resembles the meas-
urement of employment in the decennial cen-
suses or in the monthly report of the labor
force, it differs in three ways:

(1) It reflects an annual average rather
than an April date.

(2) Itincludesallgovernmentemployeesin
the government sector, while government
employment reported in the 1960 Census is
scattered very widely amongotherindustries.

(3) It consolidates the count to a full time
equivalent basis, whereas Census and the
MLRF of the Bureau of Labor Statistics pre-
sent a head count.

The first and third differences partially off-
set one another,

For initial projection work the persons-
engaged seriesisless volatile than the full and
part-time employee series. The latter brings
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TABLE 19-44 Domestic Personal Income (Millions $58) by Type of Payment, United States

Domestic Personal
Personal Domestic Property Transfer Contributions to
Year Income Earnings Income Payments Social Insurance
Actual
1950 272,820 225,084 33,046 18,181 -3491
1955 332,108 277,573 41,524 18,653 -5642
1960 387,447 317,575 51,218 27,684 -9030
1965 491,979 396,867 70,925 36,540 -12353
Projected
1980 963,000 750,237 159,944 81,915 -29096
2000 2,196,684 1,672,112 387,481 203,210 -66119
2020 4,934,146 3,721,948 873,368 488,673 -149843

part-time workers into the count—whatever
time of year they work. The census count only
occurs in early April.

Aswith GPO, two preliminary projections of
persons engaged in production were made,
First, industry shares of total persons en-
gaged in production were projected and
applied to national projections of employment,
l.e., projected national manpower minus pro-
jected national government (both military
and civilian) employment. Second, the num-
bers of persons engaged in production were
independently projected. The two projections
of industry employment generally agreed.

All projections were subject to an additional
test, because it was assumed that some re-
gression toward the national average would
occur in GPO per man. Where such regression
was not in the projections, adjustments were
made to projected civilian employment, to pro-
jected gross product originating, or to both
series. The result of the entire procedure was a
projection of persons engaged in both private
and govenment production and within gov-
ernment in both a civilian and military capaci-
ty.

2.1.8.3 Employment on a Decennial Census
Basis

Projections of persons engaged in produc-
tion were adjusted to an industrial grouping
as close as possible to that used in the Decen-
nial Census enumerations. This involved dis-
tribution of civilian government workers to
several industries other than government in
accordance with similarity of industrial pur-
suit as recognized in census classifications.
This adjustment was necessary since the only
comprehensive employment series covering

all local areas was that in the Censuses of
Population. The resulting national totals of
employment by industry were used to extend
the industry figures in the 1960 Census of
Population to 1980, 2000, and 2020. These pro-
vided the national totals of employment
needed for the regional disaggregation.

2.1.8.4 Domestic Personal Income by Type of
Payment

For purpose of eventual regional distribu-
tion and projection, it was necessary to adjust
total personal income downward to domestic
personal income, from which the earning of
Federal. military and ecivilian employees
stationed temporarily abroad were excluded.

The parts of domestic personal income were
measured historically and projected in the de-
tail suggested by Table 19-44.

2.1.8.5 Earnings by Industry

In addition to the detail in the foregoing
tabulation, domestic earnings were examined
for each of 43 industries in the postwar period.
The percentage that each industry consti-
tuted of total domestic earnings was projected
and applied to total projected domestic earn-
ings for a first approximation of domestic
earnings in each industry. In addition, those
industries with predominantly a product out-
put (agriculture, mining, and manufacturing)
were examined for the trend in the relation-
ships between domestic earnings and gross
product originating. When projected, the two
types of trends generally implied very similar
domestic earnings for the product industries.
Differences were mediated by reference to in-
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dependent projections originating in other
governmental agencies.

In breaking down industry projections for
the various aggregates the questions of new
products, new industries, and an oversupply of
certain commodities arise. Projections made
in this section fit within a totalindustrial clas-
sification framework. This means that new
products in the future will be made mainly by
the industries of today. Changes in the indus-
trial mix of this type have been going on for
many years and a continuation of such de-
velopments is included implicitly and uniden-
tifiably in the projections. It is because of this
that it is difficult to foresee a satiation of de-
mand for the products of a particular industry.
What appears now to be an excess production
of product A may be the correct amount of
product A when it is placed in combination
with product B, which may be a new product or
service lending a new character to the con-
tribution of industry A.

2.1.8.6 Impact of Alternative Projections of
Lower Total Population

The projected national population growth,
with which the OBERS projections begin, is
based on an assumed total fertility rate (the
sum of age specific birth rates) of 2,777 births
per 1,000 women. This fertility rate, a substan-
tial decline from the 1962 to 1965 level, is in-
corporated in the Series C national population
projection published by the Bureau of the
Census in 1967.

Choosing the national population growth
rate was one of the first decisions to be made in
the projection process and the decision to use
the C series was made in 1969 before the low
birth rates of recent years were known. At
that time most demographers were recom-
mending the C series.

While many demographers now recommend
the use of the D series, which is built on an
assumed total fertility rate of 2,451 births per
1,000 women, there are still those who believe
the C series to be valid.

Current water resources planning is for
near term (15 to 20 years) requirements. Dur-
ingthat time the changein birth rate will have
little effect because the labor force forthe next
20 years is already born, By 1990 the total
population under the D series will be only ap-
proximately six percent less than under the C
series. A six percent change in total popula-
tion is well within the possible errors in the
projections and the water use coefficients.

Table 19-45 shows the relationship between
the C series used in the projections published
in 1967 as compared with the D series pub-
lished in 1970, The column under “population
age 21+” shows the relationship between the
C and D series in the age group from which
most of the labor force is drawn.

2.1.9 Economic Area Projections

Regional projections have been prepared by
disaggregating the national totals described
in the preceding section to economic areas of
the country. This was done with the area’s
historic contribution to the national economy.
Because reliable regional projections can be
made only on the basis of economic areas
where past economie relationships can be
identified and measured, the first step in the
preparation of regional projections was to
subdivide the country into economic areas.

TABLE 19-45 Alternative Population and
Labor Force Projections as a Percent of the
OBERS Population

Total Population
Year Population Age 21+
1975 98.3 100.0
1980 96.7 100.0
1985 95.3 100.0
1990 94.1 100.0
1995 92.8 98.4
2000 91.2 96.5
© 2005 89.4 94.7
2010 87.6 93.2
2015 85.9 91.8
2020 84.3 N/A

2.1.9.1 Regional Classification

The country was divided into economic
areas where structural economic re-
lationships could be best identified, measured,
and projected. By applying the central place
theory, city regions were drawn up, each with
a hinterland where businesses and house-
holds are functionally related. These regions
constitute modal-functional economic areas.

One of the main characteristics of these re-
gions is that each combines the place of work
and place of residence, so there is a minimum
of commuting across the economic area boun-
daries.



Each economic area has a group of basic or
export industries, which produce goods and
services that are exported toother areas ofthe
country, earning the exchange with which to
purchase the specialized goods and services of
other regions.

Economic areas for the most part remain
open to the movement of transportable com-
modities and to the movement of people to
non-transportable special services such as
education at large universities and recreation
at places like Miami and Las Vegas. The pro-
duction location of these types of goods and
services is determined not so much by trans-
portation costs as it is by the costs associated
with special resources. Regional specializa-
tion has implications for regional economies of
scale in the production of commodities thus
further reinforcing regional comparative ad-
vantage and specialization.

In addition to the basic or export industries,
each area has another group ofindustriesthat
produce most of the services and some of the
goods required by the household sector and
the intermediate products required by local
business. Areas approach self-sufficiency in
regard to these residentiary industries, in-
cluding general and convenience retail and
wholesale trade activities and other services
which are difficult or impossible to transport.
These products are most efficiently consumed
in the vicinity of their production. Economic
areas correspond to the closed trade areas of
central place theory, in which the number and
type of residentiary establishments and their
size and trade areas are bounded by the rela-
tive transportation costs from hinterland to
competing centers.

2.1.9.2 Delineation Procedures

The first step in the economic area delinea-
tion was the identification of the economic
centers. Standard Metropolitan Statistical
Areas (SMSAs), which generally are trade and
labor market centers, were chosen where pos-
sible. Some SMSAs were not considered to be
the center of an economic area because they
are integral parts of larger metropolitan com-
plexes. For example, the Jersey City, Newark,
Patterson-Clifton-Passaic, Stamford, Nor-
walk, and Bridgeport SMSAs are all part of
the New York City complex. In rural parts of
the country where there are no SMSAs, cities
of 25,000 to 50,000 population are the economic
centers.

After identifying the economic centers the
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next task was to determine the economic
center of each of the remaining counties by
primarily using journey-to-work data from
the 1960 Census of Population. Those data
were summarized and posted on maps to show
the gross commuting from each individual
county toeach adjacent county and to as many
as 13 counties altogether, if such commuting
occurred. Counties were then associated with
the economic centers in accordance with the
commuting pattern.

In places where the commuting pattern of
adjacent economic centers overlapped, coun-
ties were included in the economic area con-
taining the center drawing the most commut-
ers. In the case of cities where the commuting
pattern overlapped to a great degree, no at-
tempt was made to separdte the two cities;
instead, both were included in the same
economic area. Many counties were associated
with an economic area not because of their
commuting tie to the central city, but because
of their association with other counties that
were tied to the economic area.

In the more rural parts of the country, the
journey-to-work information was insufficient
to establish boundaries of the economic areas.
For these areas the road network and geo-
graphic features that affect the time of travel
to economic centers, and the connection of
counties by socio-economic ties such as com-
munications, cultural, recreational, and trade
activities were the major determinants.

Compromises had to be made in assigning
countiesto areas when it was obvious that one
portion of a county commuted in one direction
while another portion commuted in a different
direction. Such compromises do not damage
delineation significantly, however, because
separate areas were not delineated where the
overlapping of commuting patterns was too
great.

2.1.9.3 Basic Industry Projections

Projections of basic or export-type indus-
tries were made by industry on the basis ofthe
trend in the economic area’s share of national
totals. This technique constitutes a variant of
shift-share analysis. The trend in the historic
share was projected into the future, modified
as called for by special industry-location
analyses, which revealed forces or cir-
cumstances that would change the trend indi-
cated by past growth. This technique is based
on the fact that regional comparative advan-
tage or disadvantage for an industry is re-
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flected in the trend of the changing contribu-
tion of that region to the U.S. total of that
industry, and that the comparative advantage
or disadvantage that underlies the change in
the region’s contribution will continue
throughout the projected period unless forces
or circumstances change it. The projection
analysis seeks to identify such forces, mainly
those relating to industrial location, and to
take them into account in making the pro-
Jjections. The projected regional shares were
then applied to the appropriate national total
to determine the absolute values in the areas.

It should be noted that certain factors that
determine a region’s comparative advantage
in an industry are affected by changes in na-
tional and regional policies and programs,
such as the national policy to support farm
income. While it is not implied that the course
of events portrayed in the projections cannot
be changed, it is implied that some action is
required to change that course.

Earnings and employment for each of the
basic industries were projected independent-
ly. The calculated earnings per worker for
each area expressed as a percent of the na-
tional industry earnings per worker served as
a means of discovering discrepancies in the
two series. Where discrepancies occurred, the
data were reviewed in the light of information
from other sources and the two series were
reconciled. In some instances, this reconcilia-
tion pointed clearly to a change in either the
earnings or the employment component. Oc-
casionally compromise was necessary and
both components were adjusted to achieve the
proper economic relationship.

2.1.9.4 Residentiary Industry Projections

Earnings and employment in residentiary
industries were projected in accordance with
basic-residentiary relationships derived from
both cross-section (across economic areas) and
time-trend analysis. The ecross-section re-
lationship between total earnings (or
employment) and earnings (or employment)
for each residentiary industry was adjusted to
reflect the temporally changing national rela-
tionship and regional differences.

Earnings in each residentiary industry in
an area were expressed as a function oft

(1) the national earnings in the industry
expressed as aratio of the total national earn-
ings

(2) the regional location quotient, i.e., the
ratio of the share of the industry in the region
to the share of the industry at the national
level

(3) the total earnings in the export indus-
tries

The function follows:

Y
er = [ 1o . Lll‘ Yl)l'
YOO
Y, = earnings in a residentiary industry in an economic
area
Y,. = earnings for the sum of all industries in an

economic area

Y,, = National earnings in the same industry (projected
as part of National projections)

Y, = Total National earnings (projected as part of Na-
tional projections)

L;, = Location quotient for the same industry in the
economic area (projected as result of cross section
and temporal analysis)

-1
=< Y
Yo 2[1__". L":l . E,
i=1 Yoo
i=12. . .c represent residentiary industries
E,: = sum of regional basic earnings (projected by basic
industry methodology)

Functional relationships were developed for
each residentiary industry in the region and
the equations were solved simultaneously to
get the earnings for each industry and total
area earnings for each projected time point.

Minor differences between the sum of the
economic area earnings and employment for
the residentiary industries projected by the
above method and the previously derived na-
tional totals were allocated proportionally to
the economic areas. :

Certain industries are classed as residen-
tiary in some areas and basic in others. In one
area hotels may serve only the business com-
munity and local residents, while in an area
such as Las Vegas, they may provide rec-
reation to visitors and so form a basic industry
in the area. Similarly, in one area printing and
publishing may involve only local newspaper
publishing and local business printing, while
in another area it may serve a national market
through book publishing. In each area such
industries were identified and projected ac-
cording to their local character.

2.1.9.5 Population Projections

Projected regional population was derived
from the projections of income and em-



ployment. It was assumed that the critical
element in a population projection is regional
migration and that the major motivating fac-
tor in migration is economic opportunity or its
lack. This yields two corollary assumptions:
per worker earnings and per capita income
will converge toward the national average,
and the population/employment ratio will
converge toward the national ratio.

2.1.10 Water Resource Planning Subarea
Projections

The foregoing discussion has described the
method used in making projections for the
functional economic areas. The final step in-
volved conversion of the projections into those
for water resource planning subareas.

Because planning subarea boundaries sel-
dom coincide with those of functional
economic areas, it was necessary to break the
functional areas into parts that could be reas-
sembled into planning subareas. This is a sim-
ple matter geographically, but for projection
purposes, it was necessary to relate each
planning subarea to the functional economie
area containing it, in terms of its share of the
variable in question over the historical period.

The present share trends were projected
and were generally quite stable. The projected
percent shares were then applied to the ap-
propriate functional economiec area pro-
jections to obtain corresponding segments of
planning subarea projections. As a final step
the projections for the planning subarea seg-
ments were assembled into projections for
planning subareas.
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2.2 Statistical Tables

2.2.1 Trends and Projections for the Nation
and Great Lakes Region Economic Areas

The framework planning process requires
data and projections for two types of areas:
the nation and the OBE economic areas in the
Great Lakes Region. Table 19-46 contains his-
torical data (1929 to 1962) and projections
(1980 to 2020) of total United States popula-
tion, personal income, and earnings. Table
19-47 presents employment by selected indus-
tries for the United States during the histori-
cal periods of 1940, 1950, and 1960, and projec-
tion periods, by decade, from 1980 through
2020. Historical data and projections of popu-
lations, income, and employment are sum-
marized for economic areas in Tables 19-48
through 19-65, using a table format similar to
that used for the United States. The defini-
tions of OBE economic areas for data and pro-
jection purposes are shown in Figure 19-1.

The tables are based on the projections de-
veloped by the Office of Business Economics
(OBE) for the Water Resources Council. The
amounts shown in all the tables are directly
from the OBE data and projections and the
indices were computed by the Economics
Branch of the North Central Division of the
Corps of Engineers.

2.2.2 Population by State for Economic Areas

Tables 19-66 through 19-81 provide data,
projections, and indices of population change
by portions of economic areas within each of
the eight States in the Great Lakes Region.
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TABLE 19-46 Population, Personal Income and Earnings, 1929-2020, United States, Excluding
Overseas

Actual
1929 1940 1950 1959 1962
Population, July 1 122,107,000 132,456,000 151,871,000 177,124,000 185,860,000
Total Personal 155,160,083 172,235,431 274,097,374 377,928,456 419,628,723
Income (1,000s
Per Capita Income1 1,271 1,300 1,805 2,134 2,258
Total Earnings 1.2 118,663,000 139,103,000 226,612,000 309,601,000 340,680,000
(1,000s)
Per Worker Earningsl 3,223 3,066 3,943 4,665 5,045
Projected
1980 1990 2000 2010 2020
Population 234,193,000 269,746,000 306,757,000 348,894,000 397,562,000
Total Personal 963,000,000 1,442,060,000 2,196,684,000 3,302,982,000 4,934,146,000
Income (1,0005)1
Per Capita Incomel 4,112 5,346 7,161 9,467 12,411
Total Earnings | , 749,158,000 1,100,496,000  1,670,268,000 2,498,805,000  3,718,754,000
(1,000s)
Per Worker Earningsl © 8,080 10,390 13,615 17,830 23,360
Index Based on 1959 = 100

1929 1940 1950 1959 1962 1980 1990 2000 2010 2020
Population 69 75 86 7 100 105 132 152 173 197 224
Total Personal Income 41 46 73 100 111 255 382 581 874 1,306
Per Capita Income 60 - 61 85 100 106 193 251 336 444 582
Total Earnings 38 . 45 73 100 110 242 355 539 807 1,201
Per Worker Earnings 69 66 84 100 108 173 223 292 382 501

11n 1958 Dollars

2Including Armed Forces pay
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TABLE 19-66 Economic Areas of the State of Illinois—Total Population

(OBE Economic Area Actual Population
No. Name 1929 1940 1950 1959 1962 1965 1966 1967

STATE TOTAL 7,606,000 7,905,000 8,738,000 9,986,000 10,260,000 10,654,000 10,787,000 10,887,000
54 Evansville, Im:l.1 170,504 185,092 176,463 153,435 148,389 146,983 150,815 152,454
55 Springfield-Decatur,

I11. 385,822 400,653 423,122 452,376 459,166 464,903 477,035 480,279
56 Champaign-Terre I-Iautel 344,963 355,172 387,571 422,490 431,854 424,876 448,337 452,316
73 Chicago, 111.l 4,759,971 4,911,255 5,553,143 6,568,852 6,787,888 7,118,339 7,152,022 7,214,955
74 Peoria, Ill. 479,065 507,295 552,135 596,984 607,257 612,708 631,247 637,996
75 Davenport, Iowal 247,661 271,017 303,082 332,432 338,789 350,546 361,127 366,624
77 Dubuque, Iowa;l 20,170 20,009 21,523 21,615 21,752 21,448 21,702 21,886
78 Rockford, Ill.1 199,985 207,098 245,204 311,436 325,776 339,328 351,226 357,343
108 Keokuk-Quincy-

Hanniball 121,944 125,939 121,410 120,680 121,173 119,357 122,010 123,101
109 St. Louis1 779,732 817,045 863,994 931,006 946,146 983,536 998,673 1,006,677
110 Paducah, Ky.l 96,183 104,425 90,353 74,694 71,810 71,976 72,806 73,369
OBE Economic Area Projected Population
No. Name 1980 1990 2000 2010 2020

STATE TOTAL 12,603,722 14,138,078 15,573,564 17,290,841 19,324,040
54 Evansville, Ind.1 168,433 183,511 197,757 218,530 244,096
55 Springfield-Decatur, I1l. 614,729 717,920 826,584 949,125 1,087,833
56 Champaign-Terre Hautel 563,405 659,070 762,719 883,378 1,022,841
73 Chicago, Ill.l 8,407,293 9,394,619 10,268,088 11,317,593 12,573,535
74 Peoria, Ill. 693,117 752,174 812,789 884,370 962,711
75 Davenport, Iowal 384,613 421,474 446,500 482,823 526,154
77 Dubuque, Iowal 25,524 27,877 30,647 34,110 37,984
78 Rockford, Ill.l 410,244 464,014 526,396 600,583 690,542
108 Keokuk-Quincy—Hanniball 153,307 170,161 186,497 207,172 229,534
109 St. Lou:l.sl 1,113,242 1,277,390 1,444,856 1,640,520 1,873,083
110 Paducah, I(y.l 69,815 69,868 70,731 72,637 75,721

L .
Part of an economic area.

TABLE 19-67 Total United States and Economic Areas of the State of Illinois—Indexes of Change
for Total Population

Index Based on 1959 = 100

__OBE Ecopomic Area Actual Change Projected Change

No Name 1929 1940 1950 1959 1962 1965 1966 1967 1980 _ 1990 _ 2000 2010 2020

TOTAL UNITED STATES]' 69 75 86 100 105 109 111 112 132 152 173 197 224

TOTAL STATE OF ILLINOIS 76 79 88 100 103 103 108 109 126 142 156 173 194
54 Evansville, Ind.? 111 121 115 100 97 96 98 99 110 120 129 142 159
55 Springfield-Decatur, Ill. 85 89 94 100 102 103 105 106 136 159 183 210 240
56 Champaign-Terre I-Ielut:e2 82 B84 92 100 102 101 106 107 133 156 181 209 242
73 Chicago, IJ.l.2 72 75 85 100 103 108 109 110 128 143 156 172 191
74 Peoria, I11. 80 85 92 100 102 103 106 107 116 126 136 148 161
75 Davenport, Iowa2 74 82 91 100 102 105 109 110 116 127 134 145 158
77 Dubuque, Iowa2 93 93 100 100 101 99 100 101 118 129 142 158 176
78 Rockford, Ill.2 64 66 79 100 105 109 113 115 132 149 169 193 222
108 Keokuk—Quincy-!{anniball2 101 104 101 100 100 99 101 102 127 141 155 172 190
109 St. Louis2 A 84 88 93 100 102 106 107 108 120 137 155 176 201
110 Paducah, l(y.2 129 140 121 100 96 96 97 98 93 94 95 97 101

lExcluding overseas.

2 :
Part of an economic area.



Overall Trends and Projections 99

TABLE 19-68 Economic Areas of the State of Indiana—Total Population

OBE Economic Area Actual Population
No. Name 1929 1940 1950 1959 1962 1965 1966 1967
STATE TOTAL 3,226,000 3,433,000 3,967,000 4,613,000 4,725,000 4,901,000 4,973,000 5,012,000
53 Louisville, Ky.1 151,834 156,804 187,513 212,894 216,008 225,002 227,191 228,712
54 Evansville, Ind.1 327,337 354,691 388,876 386,754 390,742 395,990 396,327 397,554
56 Champaign-Terre Hautel 223,884 222,901 217,827 210,937 207,852 207,717 210,922 215,516
57 Llafayette, Ind. 171,085 177,849 206,923 225,363 229,930 234,515 241,152 245,234
58 Indianapolis, Ind. 900,016 958,408 1,116,364 1,369,648 1,412,696 1,495,587 1,521,139 1,539,622
59 Anderson-Muncie, Ind. 349,239 382,518 438,336 495,912 505,805 525,072 538,751 545,625
60 Cincionati, 0.l 90,583 93,882 102,408 107,346 109,494 108,856 108,273 108,762
71 Fort Vayne, Ind.1 314,767 330,743 376,249 434,389 454,192 475,840 484,414 484,782
72 South Bend, Ind.1 330,825 344,719 415,156 478,174 489,595 501,764 507,616 508,166
73 Chicago, Ill.1 366,430 410,485 517,348 691,583 708,686 730,657 737,215 738,027
OBE Economic Area Projected Populstion
No. Name : 1980 1990 2000 2010 2020
STATE TOTAL 6,340,011 7,450,124 8,602,312 9,978,922 11,619,739
53 Louisville, Ky.l 263,065 297,471 334,583 377,487 429,358
54 Evansville, Ind.:l 477,661 542,084 604,986 688,957 789,527
56 Champaign-Terre Hautel 248,836 278,327 309,495 344,717 384,321
57 Lafayette, Ind. 349,489 419,911 503,330 601,387 713,063
58 Indianapolis, Ind. 2,042,263 2,475,923 2,927,100 3,462,306 4,102,448
59 Anderson-Muncie, Ind. 711,238 846,920 990,108 1,162,264 1,371,883
60 Cincinnati, 0.} 129,016 144,858 161,047 178,978 200,165
71 Fort Wayne, Ind.1 615,722 730,716 851,089 996,547 1,171,202
72 South Bend, Ind.l 571,597 622,600 675,444 739,572 815,347
73 Chicago, .t 931,124 1,091,314 1,245,130 1,426,707 1,642,425
1

Part of an economic area,

TABLE 19-69 Total United States and Economic Areas of the State of Indiana—Indexes of Change
for Total Population

Index Based on 1959 = 100

OBE Economic Area Actual Change Projected Change
No. Name 1929 1940 1950 1959 1962 1965 1966 1967 1980 1990 2000 2010 2020
TOTAL UNITED STATES® 69 75 86 100 105 109 111 112 132 152 173 197 224
TOTAL STATE OF INDIANA 70 74 86 100 102 106 108 109 137 162 186 216 252
53 Louisville, Ky.z 71 74 88 100 101 106 107 107 124 140 157 177 202
54 Evansville, ]:nd.2 85 92 101 100 101 102 102 103 - 124 140 156 178 204
56 Champaign-Terre Haute2 106 106 103 100 99 98 100 102 118 132 147 163 182
57 Lafayette, Ind. 76 79 92 100 102 104 107 109 155 186 223 267 316
58 Indianapolis, Ind. 66 70 82 100 103 109 111 112 149 181 214 253 300
59 Anderson-Muncie, Ind. 70 77 88 100 102 106 109 110 143 171 200 234 277
60 Cincinnati, 0.2 84 87 95 100 102 101 101 101 120 135 150 - 167 186
71 Fort Wayne, Ind.2 72 76 87 100 105 110 112 112 142 168 196 229 270
72 South Bend, Ind.? 69 72 87 100 102 105 106 106 120 130 141 155 171
73 Chicago, m.? 53 59 75 100 102 106 107 107 135 158 180 206 237

1‘r‘.xclur]ing overseas.

Part of an economic area.
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TABLE 19-70 Economic Areas of the State of Michigan—Total Population

OBE _Economic Area Actual Population
No, Name 1929 1940 1950 1959 1962 1965 1966 1967
STATE TOTAL 4,795,000 5,315,000 6,407,000 7,767,000 7,923,000 8,334,000 8,496,000 8,608,000
66 Toledo, Ohio:L 101,334 112,982 141,070 177,624 177,641 187,539 192,649 193,743
67 Detroit, Mich. 2,611,196 2,918,950 3,672,889 4,549,321 4,632,146 4,885,567 5,004,647 5,062,166
68 Bay City, Mich. 458,832 526,335 588,446 693,850 714,257 747,339 754,140 765,692
69 Grand Rapids, Mich. 673,986 732,258 836,506 983,028 1,013,553 1,051,698 1,056,155 1,078,701
70 Lansing-Battle Creek-
Kalamazoo, Mich. 542,779 598,098 731,109 882,902 897,290 954,620 980, 300 994,672
72 South Bend, Ind.l . 131,277 144,376 179,948 227,484 228,838 249,798 251,447 255,654
81 Green Bay, Wis.l 233,323 238, 362 219,490 218,088 224,944 225,988 225,257 225,955
83 Duluth-Superior,
Minn. 42,273 43,639 37,542 34,703 34,331 31,451 31,405 31,417
OBE Economic Area Projected Population
No. Name 1980 1990 2000 2010 2020
STATE TOTAL 10,384,110 11,898,541 13,293,531 15,019,362 17,111,449
66 Toledo, Ohio1 233,826 282,037 338,108 410,415 498,663
67  Detroit, Mich. 6,240,913 7,180,926 7,979,527 8,991,056 10,241,491
68 Bay City, Mich. 874,569 989, 466 1,087,605 1,216,579 1,365,422
69 Grand Rapids, Mich. 1,236,901 1,389,232 1,551,780 1,744,148 1,974,218
70 Lansing-Battle Creek-
Kalamazoo, Mich, 1,261,998 1,476,831 1,710,622 1,973,298 2,277,897
72 South Bend, Ind. t 290,517 327,026 364,956 409,284 460,185
81 Green Bay, His.1 219,928 230,197 240,410 256,001 276,420
83 Duluth-Superior, Minn.l 25,458 22,826 R 20,523 18,581 17,153

1
Part of an economic area.

TABLE 19-71 Total United States and Economic Areas of the State of Michigan—Indexes of
Change for Total Population

Index Based om 1959 = 100

OBE Economic Area Actual Change Projected Change
No. Name 1929 1940 1950 1959 1962 1965 1966 1967 1980 1990 2000 2010 2020
TOTAL UNITED S’l‘AT]EISl 69 75 86 100 105 109 111 112 132 152 173 197 224
TOTAL STATE OF MICHIGAN 62 68 82 100 102 107 109 111 134 153 171 193 220
66 Toledo, 0.2 57 64 79 100 100 106 108 109 132 159 190 231 281
67 Detroit, Mich, 57 64 81 100 102 107 110 111 137 158 175 198 225
68 Bay City, Mich. 66 76 85 100 103 108 109 110 126 143 157 175 197
69 Grand Rapids, Mich. 69 74 85 100 103 107 107 110 126 141 158 177 201
70 Lansing-Battle Creek-
Kalamazoo, Mich. 61 68 83 100 102 108 111 113 143 167 194 223 258
72 South Bend, Ind.2 58 63 79 100 101 110 111 112 128 144 160 180 202
81 Green Eay, wis.? 107 109 101 100 103 104 103 104 101 106 110 117 127
83 Duluth-Superior, Minn.2 122 126 108 100 99 91 90 91 73 66 59 54 49

lExc luding overseas,

ZParc of an economic area.
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TABLE 19-72 Economic Areas of the State of Minnesota—Total Population

OBE Economic Area Actual Population
No. Name 1929 1940 1950 1959 1962 1965 1966 1967
STATE TOTAL 2,572,000 2,790,000 2,997,000 3,366,000 3,493,000 3,565,000 3,585,000 3,625,000
83 Duluth-Superior,
Mipn,l 379,212 412,998 406,337 432,396 436,336 433,091 435,493 440, 320
84 Grand Forks, N.D.1 102,573 113,304 106,671 96,728 98,072 96,535 96,953 97,732
89 TFargo, N.D.1 176,143 192,260 192,724 189,887 197,517 196,281 195,212 195,565
92 Brookings-Aberdeen,
s.p.1 17,832 18,714 17,746 16,226 16,335 16,443 15,958 15,882
93 Sioux Falls, s.0.1 102,532 110,083 111,766 109,822 110,551 105,024 104,681 105,594

94 Minneapolis-St. 1’au1l 1,578,853 1,703,594 1,906,098 2,236,477 2,342,539 2,424,715 2,440,821 2,469,725
96 Rochester-Austin,

Minn. 165,713 186,560 201,118 227,746 233,858 233,863 235,462 238,263
97 Lacrosse, Wis.1 49,142 52,487 54,540 56,718 57,792 59,048 60,420 61,919
OBE Economic Area Projected Population
No. Name 1980 1990 2000 2010 2020

STATE TOTAL 4,316,374 4,908,014 5,528,899 6,227,435 7,025,626
83 Duluth-Superior, Minn.l 452,382 485,014 520,126 556,942 596,927
84 Grand Forks, N.D.l 99,455 102,780 105,466 108,312 110,559
89 Fargo, N.D.l 199,119 208,874 215,920 221,066 226,873
92 Brookings-Aberdeen, S.D.l 14,344 14,036 13,817 13,810 14,034
93 Sioux Falls, S.D.1 108,018 109,888 110,904 111,905 115,308
94 Minneapolis-St. Paul,1 3,083,431 3,583,572 4,110,015 4,710,871 5,399,075
96 Rochester-Austin, Minn. 291,424 328,829 371,148 415,008 464,475
97 Lacrosse, Wis.l 68,201 75,021 81,503 89,521 98,375

Part of an econonmic area.

TABLE 19-73 Total United States and Economic Areas of the State of Minnesota—Indexes of
Change for Total Population

Index Based on 1859 = 100

OBE Economic Area Actual Change Projected Change
No. Name 1929 1940 1950 1959 1962 1965 1966 1967 1980 1990 2000 2010 2020
TOTAL UNITED STATES! 69 75 86 100 105 109 111 112 132 152 173 197 224
TOTAL STATE OF MINNESOTA 76 83 89 100 104 106 107 108 128 146 164 185 209
83 Duluth-Superior, Mix-m.2 88 96 94 100 101 100 101 102 105 112 120 129 138
84 Grand Forks, N‘D.Z 106 117 110 100 101 100 100 101 103 106 109 112 114
89 Fargo, N.D.2 93 101 101 100 104 103 103 103 105 110 114 116 119
92 Brookings-Aberdeen, S.D.2 110 115 109 100 101 101 98 98 88 87 85 85 86
93 Sioux Falls, S.D.Z 93 100 102 100 101 96 95 96 98 100 101 102 105
94 Minneapolis-St. Paul? 71 76 85 100 105 108 109 110 138 160 184 211 241
96 “Rochester-Austin, Minn. 73 82 88 100 103 103 103 105 128 144 163 182 204
97 Lacrosse, Wis.2 87 93 96 100 102 104 107 109 120 132 144 158 173

113xclucling overseas.

2Part of an economic area.
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TABLE 19-74 Economic Areas of the State of New York—Total Population

OBE Economic Area Actual Population
No. Name 1929 1940 1950 1959 1962 1965 1966 1967
STATE TOTAL 12,171,000 13,456,000 14,865,000 16,685,000 17,464,000 17,848,000 17,968,000 18,023,000
6 Albany, N.Y.l 771,930 814,738 887,135 958,513 1,000,140 1,031,876 1,034,405 1,020,192
7 Plattsburgh, N.Y, 210,100 223,184 232,980 262,472 273,134 273,213 268,401 258,354
8 Syracuse-Utica, N.Y. 807,899 840,026 929,731 1,073,318 1,130,792 1,143,774 1,151,306 1,151,245
9 Rochester, N.Y. 615,256 653,543 723,779 846,321 888,576 934,242 947,905 964,824
10 Buffalo, N.‘i.l 1,181,366 1,268,094 1,429,859 1,655,630 1,748,455 1,697,499 1,697,509 1,692,157
13 Binghanmton, N.Y.1 520,656 563,009 639,411 703,803 733,471 761,394 760,103 745,698
14 New York, N.Y.l 8,063,793 9,093,406 10,022,105 11,184,943 11,689,432 12,006,002 12,108,371 12,190,530
OBE Economic Area Projected Population
No. Name 1980 1990 2000 2010 2020
STATE TOTAL 19,990,557 22,012,917 24,036,112 26,432,357 29,031,198
6 Albany, N.Y.l 1,086,865 1,202,857 1,315,395 1,445,355 1,597,112
7 Plattsburgh, N.Y. 255,692 277,535 299,798 325,742 354,567
‘8 Syracuse-Utica, N.Y. 1,312,783 1,475,390 1,638,616 1,823,338 2,038,878
9 Rochester, N.Y. 1,091,410 1,240,136 1,394,059 1,571,020 1,777,651
10 Buffalo, N.‘l.l 1,909,052 2,116,201 2,311,031 2,541,715 2,814,866
13 Binghanmton, N.‘I.l 878,108 985,050 1,102,652 1,241,709 1,403,038
14 New York, N.Y.l 13,456,647 14,715,748 15,974,561 17,483,478 19,045,086

lPart of an economic area.

TABLE 19-75 Total United States and Economic Areas of the State of New York—Indexes of
Change for Total Population

Index Based on 1959 = 100

OBE Econortic Area Actual Change Projected Change
Na. Name 1929 1940 1990 1959 1962 1965 1966 1967 1980 1990 2000 2010 2020
TOTAL UNITED STATESJ' 69 75 86 100 105 109 111 112 132 152 173 197 224
TOTAL STATE OF NEW YORK 73 81 89 100 105 ' 107 108 108 120 132 144 158 174
6 Albany, N.Y.2 80 85 93 100 104 108 108 106 113 125 137 151 167
7 Plattsburgh, N.Y. 80 85 89 100 104 104 102 98 97 106 114 124 135
8 Syracuse-Utica, N.Y. 75 78 87 100 105 107 107 107 122 137 153 170 190
9 Rochester, N.Y. 73 77 85 100 105 110 112 114 129 146 165 186 210
10 Buffalo, N.Y.2 71 77 86 100 106 103 103 102 115 128 140 154 170
13 Binghamton, N.Y.2 74 80 91 100 104 108 108 106 125 140 157 176 199
14 New York, N.Y.z 72 81 90 100 105 107 108 109 120 132 143 156 170

lExc luding overseas.

Part of an economic area.
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TABLE 19-76 Economic Areas of the State of Ohio—Total Population

OBE Economic Area

Actual Population

No. Name

1929

1940 1950 1959 1962 1965 1966 1967
STATE TOTAL 6,626,000 5,929,000 7,980,000 9,671,000 9,952,000 10,262,000 10,397,000 10,488,000
51 Charleston, W. val 211,029 226,120 223,471 235,822 235,366 233,459 234,342 237,314
60 Cincinnati, O.l 1,451,735 1,548,154 1,864,467 2,332,831 2,417,146 2,512,827 2,542,245 2,569,510
61 Columbus, Ohiol 931,595 987,364 1,124,987 1,373,255 1,419,189 1,504,082 1,525,127 1,540,234
63 Pittsburgh, Pa.l 219,610 233,418 219,569 215,538 211,464 219,326 215,783 218,637
64 Cleveland, 0.l 2,954,633 3,062,243 3,572,232 4,391,152 4,526,682 4,625,844 4,696,961 4,727,195
65 Lima, 0. 200,904 207,071 228,980 258,256 261,578 269,544 272,063 276,338
66 Toledo, 0.l 594,358 599,024 678,838 786,163 801,001 814,331 826,111 832,866
71 Fort Wayne, Ind.1 62,136 65,606 67,456 77,983 79,574 82,587 84,368 85,906
OBE Economic Area Projected Population
No. Name 1980 1990 2000 2010 2020
STATE TOTAL 12,462,644 14,335,026 16,249,647 18,451,906 21,026,912
51 <Charleston, W. Val 257,510 287,070 315,335 349,257 389,157
60 Cincinnati, 0.l 3,273,155 3,891,050 4,555,456 5,303,723 6,185,390
61 Columbus, O.l 1,985,409 2,381,071 2,763,220 3,222,470 3,749,532
63 Pittsburgh, Pa.l 216,595 227,074 235,240 248,458 266,563
64 Cleveland, 0.1 5,360,736 6,027,583 6,708,280 7,484,980 8,398,396
65 Lima, O. 315,207 356,004 404,566 455,951 516,652
66 Toledo, 0.1 953,110 1,048,953 1,135,774 1,236,516 1,348,237
71 Fort Wayne, Ind.l 100,922 116,221 131,776 150,551 172,985

1
Part of an economic area.

TABLE 19-77 Total United States and Economic Areas of the State of Ohio—Indexes of Change for

Total Population

OBE Economic Area

Index Based on 1959 = 100

Actual Change

Projected Change

No.. Name 1929 1940 1950 1959 1962 1965 1966 1967 1980 1990 2000 2010 2020
TOTAL UNITED STATES' 69 75 86 100 105 109 111 112 132 152 173 197 224
TOTAL STATE OF OHIO 69 72 83 100 103 106 108 108 129 148 168 191 217

51 Charleston, W. Va.2 89 96 95 100 100 99 99 101 109 122 134 148 165
60 Cincinnati, 0.2 62 66 80 100 104 108 109 110 140 167 195 227 265
61 Columbus, 0.2 68 72 82 100 103 110 111 112 145 173 201 235 273
63 Pitesburgh, Pa.’ 102 108 102 100 98 102 100 101 100 105 109 115 124
64 Cleveland, 0.2 67 70 81 100 103 105 107 108 122 13?7 153 170 191
65 Lima, O. 78 80 8 100 101 104 106 107 122 138 157 177 200
66 Toledo, 0.2 76 76 8 100 102 104 105 106 121 133 144 157 171
71 Fort Wayne, Ind.’ 80 84 87 100 102 106 108 110 129 149 169 193 222

lExcluding overseas.

Part of an economic area.
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TABLE 19-78 Economic Areas of the State of Pennsylvania—Total Population

OBE Economic Area

Actual Population

No. Name 1929 1940 1950 13959 1962 1965 1966 1967
STATE TOTAL 9,723,000 9,896,000 10,507,000 11,234,000 11,336,000 11,618,000 11,657,000 11,672,000
10 Buffalo, N.Y.l 73,347 74,842 73,479 70, 465 70,014 70,909 69,838 69,709
11 Erie, Pa. 351,428 364,918 411,659 440,651 444,390 455,072 453,094 452,256
12 williamsport, Pa. 360,511 375,621 387,410 402,001 407,000 422,894 416,513 415,747
13 Binghamton, N.Y. 1 115,808 119,462 119,267 123,736 124,282 127,985 126,411 126,580
15 Scranton-Wilkes-
Barre, Pa. 863,873 847,904 757,413 684,002 676,167 687,186 683,106 680,716
16 Philadelphia-Trenton-
Wilmington]- 3,655,931 3,681,370 4,077,256 4,526,967 4,636,623 4,796,208 4,845,142 4,868,274
17 Harrisburg-York-
Lancaster, Pa. 1,259,728 1,321,698 1,427,165 1,569,787 1,608,487 1,654,941 1,658,023 1,659,077
63 Pittsburgh, I’a.1 2,844,001 2,912,353 3,036,091 °© 3,177,721 3,134,184 3,162,433 3,168,127 3,163,333
64 Cleveland, 0.1 198,373 197,832 217,260 238,670 234,853 240,372 236,746 236,308
_OBE Economic Area Projected Population
_N(_)_. Name 1980 1990 2000 2010 2020
STATE TOTAL 12,897,157 14,245,103 15,529,260 17,064,266 18,888,463
10 Buffalo, N.Y.1 73,287 77,595 81,390 86,522 93,264
11 Erie, Pa. 496,283 545,858 593,682 654,811 727,504
12 williamsport, Pa. 453,920 504,780 554,404 615,135 686,577
13 Binghamton, N.Y.l 118,464 125,125 132,771 142,561 154,392
15 Scranton-Wilkes-Barre, Pa. 760,555 846,005 922,894 1,019,789 1,135,487
16 Philadelphia-Trenton- 5,279,998 5,814,472 6,347,573 6,934,083 7,619,721
Wilmingtonl
17 Harrisburg-York-Lancaster, Pa. 1,987,185 2,260,724 2,524,162 2,852,137 3,239,336
63 Pittsburgh, Pa.l 3,473,926 3,801,575 4,087,846 4,455,319 4,903,484
64 Cleveland, 0.1 253,539 268,969 284,538 303,909 328,698

'Part of an economic area.

TABLE 19-79 Total United States and Economic Areas of the State of Pennsylvania—Indexes of

Change for Total Population

Index Based on 1959 = 100

OBE Economic Area

Actual Change

Projected Change

No. Name 1929 1940 1950 1959 1962 1965 1966 1967 1980 1990 2000 2010 2020
TOTAL UNITED S'I'A'I.‘ES1 69 75 86 100 105 109 111 112 132 152 173 197 224
TOTAL STATE OF PENNSYLVANIA 87 88 94 100 101 103 104 104 115 127 138 152 168
10 Buffalo, N.Y.2 104 106 104 100 99 101 99 99 104 110 116 123 132
11 Erie, Pa. 80 83 93 100 101 103 103 103 113 124 135 149 165
12 Williamsport, Pa. 90 93 96 100 101 105 104 103 113 126 138 153 171
13 Binghamton, N.Y.2 94 97 26 100 100 103 102 102 96 101 107 115 125
15 Scranton-Wilkes-Barre, Pa. 126 124 111 100 99 100 100 100 111 124 135 149 166
16 Philadelphia-Trenton-

Wilmington 81 81 90 100 102 106 107 108 117 128 140 153 168
17 Harrisburg-York-

Lancaster, Pa. 80 84 91 100 102 105 106 106 127 144 161 182 206
63 Pittsburgh, Iz’a.2 89 92 96 100 99 100 100 100 109 120 129 140 154
64 Cleveland, 0.2 83 83 91 100 98 101 99 99 106 113 119 127 138

lExcluding overseas.

2
Part of an economic area.
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TABLE 19-80 Economic Areas of the State of Wisconsin—Total Population

OBE Economic Area Actual Population
No. Name 1929 1940 1950 1959 1962 1965 1966 1967
STATE TOTAL 2,934,000 3,143,000 3,438,000 3,891,000 4,014,000 4,152,000 4,178,000 4,194,000
77 Dubuque, Iowa1 73,772 77,796 77,326 77,699 78,811 81,916 81,318 80,454
78 Rockford, 111.l 95,913 103,497 117,067 137,614 143,226 147,130 150,403 151,428
79 Madison, Wis. 260,120 284,248 326,095 371,491 388,378 417,292 422,031 426,648
80 Milwaukee, Wis. 1,224,025 1,301,662 1,491,243 1,820,019 1,887,239 1,950,204 1,958,650 1,970,374
81 Green Bay, Wis.1 460,447 498,790 541,397 602,286 621,275 648,755 655,257 658,070
82 Wausau, Wis. 276,793 302,842 307,480 317,423 324,412 334,870 335,198 334,351
83 Duluth-Superior, Minn.l 92,418 94,959 88,739 80,861 80,256 77,554 77,308 77,492
94 Minneapolis-St. Paull 83,157 84,037 82,615 84,528 86,732 93,825 94,554 94,304
95 Eau Claire, Wis. 182,967 199,380 205,513 202,559 204,949 202,070 202,142 200,960
97 Lacrosse, Wis.1 184,388 195,789 200,523 196,520 198,722 198,384 201,139 199,919

OBE Economic Area . Projected Population
No. Name 1980 1990 2000 2010 2020

STATE TOTAL 5,028,647 5,756,863 6,464,767 7,305,082 8,279,173
77 Dubuque, Towa® 87,773 95,188 104,038 115,233 127,814
78 Rockford, I11.} 177,547 197,613 220,994 248,909 282,813
79 Madison, Wis. 471,218 524,312 571,942 622,017 668,890
80 Milwaukee, Wis. 2,542,292 2,998,124 3,422,612 3,929,835 4,523,884
81 Green Bay, Wis.l 754,042 © 859,193 967,958 1,100,959 1,256,079
82 Wausau, Wis. 367,069 403,290 447,585 499,994 565,383
83 Duluth-Superior, Minn.> 78,375 80,443 82,950 85,712 88,890
94 Minneapolis-St. Paull 101,874 111,431 120,949 131,821 144,114
95 Eau Claire, Wis. 220,143 238,605 257,835 278,332 301,830
97 Lacrosse, Wis.l 228,314 248,664 267,904 292,270 319,476

L .
Part of an economic area,

TABLE 19-81 Total United States and Economic Areas of the State of Wisconsin—Indexes of
Change for Total Population

OBE Economic Area Actual Change Projected
No. Name 1929 1940 1950 _ 1959 1962 1965 1966 1967 1980 1990 2000 2010 2020
TOTAL UNITED 2':‘TATES1 69 75 86 100 105 109 111 112 132 152 173 197 224
TOTAL STATE OF WISCONSIN 75 81 88 100 103 107 107 108 129 148 166 188 213
77 Dubuque, Iowa2 95 100 100 100 101 105 105 104 113 123 134 148 164
78 Rockford, 111.Z 70 75 85 100 104 107 109 110 129 144 161 181 206
79 Madison, Wis. 70 77 88 100 105 112 114 115 127 141 154 167 180
80 Milwaukee, Wis. 67 72 82 100 104 107 108 108 140 165 188 216 249
81 Green Bay, wis.? 76 83 90 100 103 108 109 109 125 143 161 183 209
82 Wausau, Wis. 87 95 97 100 102 105 106 105 116 127 141 158 178
83 Duluth-Superior, Minn.2 114 117 110 100 99 96 96 96 97 99 103 106 110
94 Minneapolis-St. l’aul2 98 99 98 100 103 111 112 112 121 132 143 156 170
95 Eau Clai-e, Wis. 90 98 101 100 101 100 100 99 109 118 127 137 149
97 Lacrosse, Wis.z 94 100 102 100 101 101 102 102 116 127 136 149 163

lE;Ec luding overseas.

Part of an economic area.



Section 3

THE AGRICULTURAL ECONOMY

3.1 Introduction

'3.1.1 Objective and Scope

This section projects agricultural activity
within the Great Lakes Basin needed to meet
estimated future food and fiber requirements.
Projections of the agricultural economy pro-
vide benchmark estimates for land-use and
crop-distribution patterns, rural farm popula-
tion, employment, and agricultural income,
and an evaluation of total agricultural pro-
duction in the Basin. The immediate purpose
of this analysis is to assist in evaluating the
importance of alternative water resource in-
vestment programs.

National requirements for agricultural prod-
ucts were projected to assess the capability
of the agricultural resource base of the Basin
in its present state of development to meet
these requirements. The results provided pro-
jections of agricultural production and land
use that serve as benchmarks for evaluating
alternative types of resource development. In
addition, projections of farm employment, in-
come, and farm population were made.

3.1.2 Relationships to Other Work Groups

Information contained in this section de-
scribes the agricultural economy, gives details
‘on assumptions and projection methodology,
and presents the baseline projections of the
agricultural economy. These are a basis for
subsequent analysis of water resource de-
velopment alternatives. Direct relationship
exists between projections presented in this
section and those in Appendix 13, Land Use
and Management; Appendix 14, F'lood Plains;
Appendix 15, Irrigation; and Appendix 16,
Drainage. Each of these is involved in project-
ing the resource base and identifying the
physical potential for particular types of
water resource developments.

107

3.2 Methods and Assumptions

3.2.1 Basic Geographic Organization

The basic reporting unit is the planning
subarea, an aggregation of counties. Although
planning subarea boundaries generally ap-
proximate homogeneous agricultural areas,
thiswasnot acriteria for their establishment.

3.2.2 Methodological Approach

The framework for analysis is subdivided
into three major phases.

First, estimates were made of national
benchmark requirements for food, feed, and
fiber and regional shares of production for the
years 1980, 2000, and 2020. The Great Lakes
Basin’s share of national requirements for
various agricultural products is based on his-
torical shares and projected trends of pro-
duction. This estimate reflects the Basin’s
comparative advantage in terms of factors
such as land productivity, production, and
marketing costs.

These projections of national and regional
agricultural production requirements are re-
ferred to as OBERS projections, which were
made jointly at the Washington level by the
Office of Business Economics (OBE), the U.S.
Department of Commerce, and the Economic
Research Service (ERS), U.S. Department of
Agriculture, under an interdepartmental
agreement dated March 6, 1964, through the
Water Resources Council. They serve as
benchmark projections on which economic
analysis of alternatives was made. They re-
flect coordination and organization of re-
gional as well as interregional information,
while being consistent with a projected na-
tional framework. Any adjustment in one sec-
tor or region must be evaluated to determine
whether or not it affects other sectors or re-
gions. Compensating adjustments in other
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parts of the nation, in exports or other ele-
ments of the production system, may result.
The effects of change in one region that
suggests opportunities gained or forgone in
other regions should be a part of the evalua-
tion. OBERS projections for the nation as a
whole can be adjusted but the adjustment
must be done systematically to determine im-
plications in various parts of the country and
in various sectors of the economy.

A consistent set of projections must reflect
the interregional relationships that planners
should take into consideration. A regional de-
velopment plan that increases production
over the base line projection without con-
sidering offsetting interregional effects would
cloak regional development under the guise of
national efficiency. Should individual regions
be permitted to do this, the objectivity of
nationwide framework studies and the fun-
damental assumption that framework studies
are being developed on a common base would
be weakened, if not completely destroyed.

Next, an analysis was made of the capacity
of land resources to produce food and fiber.
Estimates were made of crop yields expected
in various soil groups and the costs of obtain-
ing those yields under average weather and
management conditions., Projections of live-
stock productivity and feed requirements
were also made.

Then demand and supply possibilities were
brought together in a computerized analytical
system designed to simulate the decision pro-
cess of the producers who control the re-
sources and weigh the alternative costs and
returns in making production decisions, The
results of the computer program provided
base line projections of major c¢rop production
in the planning subareas of the Great Lakes
Basin. While interpreting projections, alter-
native ways of meeting future requirements
should be kept in mind. These include private
practices, such as adaption of yield-increasing
technology, better management, and land-use
changes, as well as public investments in
water resource development.

Labor requirements were derived from the
projected crop pattern and associated crop
and livestock production. Population esti-
mates were derived from the employment pat-
tern. Determination of farm income was based
on value of output, production expenses, and
government payments.

Requirements for food grains, fruits, and
vegetables are based on population growth
and per capita consumption. Demand for feed
grains and roughage is derived from feed

needs associated with the demand for live-
stock products. Livestock product require-
ments were allocated to planning subareas on
the basis of historical shares and discernible
trends. Based on projected feeding efficiencies
and ration composition, requirements for feed
grains and roughage were estimated. In-
creased efficiency in livestock feed conversion,
improved livestock breeding, better feed man-
agement, and improvements in protein con-
tent of feed grains are expected to reduce the
feed-grain requirements per unit of livestock
product. Because portions of the Basin are
historical exporters of feed grains, the total
feed grain requirements are in excess of
amounts required for livestock production.

Although results can be aggregated in such
categories as feed grains, food grains, rough-
age, and specialty crops, the analysis itself—
the demand side of the study—was performed
on specific crops, e.g., corn, wheat, or alfalfa
hay. Major crops in terms of acreage were
handled within a computerized analytical sys-
tem. These include oats, wheat, corn for grain,
corn silage, alfalfa hay, clover-timothy-other
hay, soybeans, cropland pasture, and perma-
nent pastures.

Crops involving relatively minor acreages
orthose not widely distributed throughout the
Basin were handled outside the model. In-
cluded were barley, rye, sugar beets, dry field
beans, potatoes, fruits, sod, and vegetables.
Projected acreage required for these crops
was removed from the resource base available
for major field crop and roughage production.

The future supply of agricultural products
depends on the production potential of the ag-
ricultural resource base of the Great Lakes
Basin. The inventory of existing erop and pas-
ture land base was that identified by the
1966-67 Conservation Needs Inventory (CNI).
This inventory identified the type and acreage
of specific soils and their major land use on a
county basis. It served as the reference point
for collection of land use and crop yield data
used in the study. This information was col-
lected for soil resource groups.

Soil resource groups (SRGs) are homo-
geneous groupings of land capability units.
Great Lakes Basin soils were grouped into 23
SRGs by soil scientists and economists accord-
ing to similarities of texture and problems,
such as wetness, flood hazard, and drought-
iness. They generally have similar cropping
patterns, yield characteristics, and response
to management practices. Climatie differ-
ences are not explicitly reflected in the SRGs,
but are reflected in the distribution of erops



TABLE 19-82 Total Land in Urban and Built-
up Area, Great Lakes Basin Planning Subareas

Total Urban and Built-Up Area (1,000 Acres)

Planning Actual Projected

Subarea 1966-67 1980 2000 2020
1.1 284.5 285.2 293.0 307.9
1.2 137.8 137.8 138.8 142.0
2.1 464.0 487.0 530.2 583.5
2.2 1,210.5 1,726.2 2,397.7 2,902.6
2.3 818.5 923.5 1,083.2 1,279.9
2.4 414.8 429.9 458.7 492.0
3.1 179.6 187.9 198.8 212.4
3.2 389.0 441.1 517.1 569.1
4.1 759.4 1,053.9 1,471.0 1,747.3
4.2 567.8 630.5 732.1 838.9
4.3 609.0 749.4 1,009.6 1,227.8
4.4 485.0 537.6 630.4 716.1
5.1 271.1 301.3 341.9 393.3
5.2 250.7 322.9 414.0 512.0
5.3 145.9 146.7 153.8 161.8
Total 6,987.6  8,360.9 10,370.3  12,086.6

and crop yield differences of the respective
planning subareas.

Within certain soil groups, factors inhibit-
ing agricultural production were identified.
These include wetness requiring draining,
flood plains that could benefit from flood pro-
tection, erosion problems associated with
slope characteristics, soil texture, and other
factors such as stoniness.

Land available for agricultural production
in 1980, 2000, and 2020 will be less than in the
base period by the amount required for urban
and industrial expansion, transportation, and
recreation needs. These requirements (Table
19-82) have been estimated, based on re-
gression analysis using projections of popula-
tion, population change, and employment. The
cropland and pasture base remaining after
removal of urban and built-up requirementsis
considered available for crop production
under assumed conditions of management
and technology.

For each soil resource group available for
crop production, average yields were esti-
mated for alternative crops, along with the
fertilizer requirements associated with each
crop. The projected yields were based on an-
ticipated technological changes and represent
average management levels assuming normal
climatic, disease, and insect conditions and
hazards. The costs of production for each crop
for individual planning subarea groups were
also estimated. These costs include prehar-
vest and harvest costs, and, where approp-
riate, the specific cost that would be incurred
in attempting to farm steep slopes. They also
reflect costs associated with lack of drainage
and flood protection.

A farmer must select the crops he will raise,

The Agricultural Economy 109

run he tends to choose the set of crops that will
use available resources most efficiently. In
contrast to farmers, who consider and test
various alternatives over the long run, plan-
ners do not have the “long run” to make pro-
jections. Instead they use a generalized
analytical model designed to simulate the pro-
cess of choosing between the various alterna-
tives. The mathematical process used is
minimum cost linear programming, a more
exact form of enterprise budgeting. The sys-
tem brings together and compares resources
and associated costs and yields. The least
costly set in terms of resource uses is selected
as representing the farmer’s decision. All of
this is accomplished within certain con-
straints designed to promote “realism” in the
analysis. Such constraintsg consist of requiring
crop rotations, especially on steeper soils, and
ensuring that the large capital commitments
already made to agriculture in a particular
planning subarea would not be prematurely
idled in the interest of pure efficiency.

The generalized analytical model analyzes
and projects agriculture production patterns
by soil resource groups within planning sub-
areas of the Great Lakes Basin. Initially the
production patterns are based on the com-
parative advantage of the Basin’s soil and
water resources without any additional de-
velopment.

In operation of the minimum cost linear
programming model, a cropping pattern is
selected that will minimize the cost of meeting
the assumed demand for food and fiber within
the restraints likely to confront agriculture.
All analysis is done on the basis of planning
subareas and associated soil resource groups.

The principal purpose of this model is to es-
timate patterns of agricultural land use using
projected levels of production. The basic as-
sumption of the analysis is that all future pro-
duction patterns will be related to and re-
stricted to a degree by the current patterns of
use, which were developed using a normalizing
process. Current normal is a concept used to
describe estimates that conform to or consti-
tute an acceptable model or pattern. In this
study, acreage, production, price and value of
crops and production, price and value of
livestock have been adjusted to confornr to a
consistent pattern. Current normal values of
the above parameters are estimates that
reflect current production technology and
prices, from which the impacts of abnormal-
ities caused by weather and other hazards
in a single year were weighted by their his-
torical occurrence. Normalization may also
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given his resource base, his managerial abili-
ty, relative costs, and receipts. Basic assump-
tions of this analysis are that he seeks to
maximize his returns and that over the long
be described as a geometrically weighted
moving average. The process, as used in this
report, was based on historical data for the
vears 1939 to 1967. Changes in patterns of use
will result in shifts toward more efficient use
of the resources within recognizable limits
imposed by crop rotations, diversification, in-
stitutional restrictions, interdependence of
crop enterprises, and the relationship of
roughage production, pasture land, and live-
stock enterprises.

3.2.3 General Assumptions and Limitations

Benchmark projections of agricultural ac-
tivity in the Great Lakes Basin are based on
the assumption of a growing and increasingly
prosperous population, which will demand
more and more goods and services. Projected
demands for agricultural products reflect es-
timates of consumer preferences, the effi-
ciency of labor and other resources, and rates
of technological developments in both
mechanical-physical and biochemical fields.
Pressures on resources may well induce unex-
pected changes in technology and in plant and
animal breeding. Projections assembled in
this appendix represent an informed judg-
ment of the future, based upon current infor-
mation. The general assumptions made for
this study follow.

3.2.3.1 Assumptions Affecting Demand for
Food and Fiber

(1) The national population will increase
approximately 30 percent during each 20-year
period from 1960 through 2020 as shown in
Table 19-83. At this rate, population will more
than double between 1960 and 2020.

(2) National personal income, as indicated
in Table 19-83, will increase more than tenfold
between 1960 and 2020.

(3) Increased per capita food consumption
will result from rising personal incomes and
improved income distribution through 1980.
Further increases in personal incomes will
have an insignificant influence on per capita
consumption.

(4) A general shift in consumption pat-
terns will occur. For example, people are ex-
pected to consume more beef and poultry than
dairy products and eggs.

{(6) Both import and export volume of ag-

TABLE 19-83 Population and Personal In-
come, United States

Projected
Trem 1960 1980 2000 2070
Population 1
(Millions) 180.7 235.2  307.8  398.6
Personal Income’ 389.6 967.1 2,204.1 4,947.7

1Bas‘.ed on Series C projections
215 billions of 1958 dollars

ricultural commodities is expected to increase
over the 1959 to 1961 level. Increases are pro-
jected for imports of beef, pork, milk, vegeta-
bles, noncitrus fruits, and tree nuts. Exports of
livestock and livestock products, corn, wheat,
rice, soybeans, vegetables, and fruits are pro-
jected to increase. Greatest export increases
are expected for milk products, corn, grain
sorghum, wheat, and soybeans. On balance,
the foreign market demand for United States’
agricultural products is projected to increase
considerably above the 1959 to 1961 average
level. Trends were projected to 1980 and held
constant for 2000 and 2020. Exports as a share
of total production are projected to be less in
2000 and 2020 than in 1980.

3.2.3.2 Assumptions Affecting Supply of Food
and Fiber

(1) Thebasicinventory of agriculturalland
is that identified by the 1966-67 National In-
ventory of Soil and Water Conservation Needs
with appropriate adjustments for projected
land withdrawals for urban and other uses.

(2) Projected crop yields and costs reflect
estimates of future technology based on in-
creased adoption of presently known
techniques as well as implementation of new
developments.

(3) Fixed livestock feed efficiencies were
assumed for each time period and each class of
livestock uniformly throughout the Basin.
The crop composition of feed ration categories
of feed grains and roughages was allowed to
vary within planning subareas to reflect
comparative advantage.

(4) Farmers will continue to implement
practices that prevent significant losses of
production capability from erosion, depletion,
infertile outwash, and other factors causing
deterioration of soils and reduced yields over
the projection period.

(5) It is assumed that farmers organize
their resources over the long run to minimize
production costs and thereby take advantage
of the Basin’s comparative advantage for ag-



ricultural production. Then changes are as-
sumed to be gradual. Constraints were im-
posed to prevent abrupt and unrealistic shifts
in production patterns between planning sub-
areas.

(6) The institutional framework of the
Basin and the nation are assumed to remain
relatively constant.

3.2.3.3 General Assumptions

(1) It is assumed that general economic
stability will prevail during the projection
period, that no major war or economic reces-
sion will oceur, and that a high level of
economic activity and nearly full employment
will be maintained. This does not rule out
periodic eyclical adjustments in economic ac-
tivity.

(2) Prices used for agricultural products
are based on the adjusted normalized prices
published by the Water Resources Council.?
Cost data are based on 1968 relationships.

(3) Current normal relationships among
inputs and between inputs and outputs are
expected to continue through the projection
period. Inputs of type and quantity needed
will be available.

(4) Government agricultural programs will
continue during the projection period, but the
price system and profit incentives will be the
dominant factor in allocation of resources.
This implies a gradual decrease in production
restraints and greater market influence dur-
ing the projection period.

(6) Private and public programs in re-
search and extension will continue at present
levels.

(6) Marketing and transportation facilities
will be adequate to handle the projected ag-
ricultural production.

(7 Credit availability, tenure arrange-
ments, zoning, and taxation policies will not
interfere with agricultural adjustments, in-
cluding farm consolidation or purchases of
new technologies.

3.2.3.4 Assumptions Embodied in Determina-
tion of National and Regional Re-
quirements

Extension of historical trends and relation-
ships, modified by factors known to be chang-
ing these relationships, appears to be the most
logical process for determining long-term
benchmark projections.
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Increased domestic requirements for major
farm commodities considered in this report
are a function of population growth and pro-
jected per capita consumption. The estimates
of domestic consumption requirements are
derived from the population estimates and as-
sumed per capita consumption rates for each
time period. Consumption requirements for
the years 2000 and 2020 have been held at the
rate projected for 1980 and are a direct func-
tion of population.

Population projections for 1980 and 2000
were based on Series C estimates made by the
Bureau of the Census. They assume a
medium-low fertility rate and an annual
growth in population of approximately 1.3
percent, which is considerably lower than the
1.7 percent rate prevailing in the 1945 to 1965
period. These population estimates are for the
50 States.

(1) Projected Per Capita Use

The per capita consumption of various ag-
ricultural products has been changing with
rising incomes, shifting tastes, substitute
products, and lower relative prices. As shown
in Table 19-84, the projected 1980 per capita
consumption of meat will have increased from
1959 to 1961 levels. Consumption of eggs and
dairy produets will decline as will cereal grain.
Oil seeds are expected to increase by 1980. Cot-
ton consumption is projected to decline while
tobacco remains constant. Industrial uses of
major farm commodities were maintained at a
constant per capita level for all time periods.

(2) Imports and Exports

The expansion of world markets has re-
sulted in a large increase in United States ag-
ricultural exports. Public Law 480 and other
export assistance programs have been the
primary forces behind the increase in United
States foreign marketings. A large upsurge
occurred during the early 1960s, but sub-
sequently slackened. The production of export
commodities required approximately 64 mil-
lion acres of land in 1960, peaked at 77 million
acres in 1963, and declined to 58 million acres
in 1969. Important commodities include soy-
beans, soybean meal, feed grains, poultry, and
poultry produets.

Projections of United States trade in ag-
ricultural commodities up to 1980 are shown in
Table 19-85. These levels are held constant for
2000 and 2020. Both import and export volume
is expected to increase over the 1959 to 1961
level, although some particular commodities
will decrease. Substantial increases are pro-
jected for imports of beef, vegetables, non-
citrus fruits, and tree nuts. Relative decreases
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TABLE 19-84 Per Capita Use of Major Farm
Products, United States

Per Capita Use (Pounds)

Actual Projected
Comnodity 1959-612 1980°
Beef (carcass weight) 84.7 112
Veal (carcass weight) 5.8 5
Pork (excluding lard)

(carcass weight) 64.8 65.5°
Lamb & Mutton (carcass d
weight) . 4.9 3.5
Chickens (ready-to-eat) 29.1 34.5

Turkeys (ready-to-eat) 6.6 11
Eggs (number) 337 290
Milk (fat solids basis) 657 570
Corn 46 52
Qats 7.3 7.0
Barley 1.4 1.3
Wheat 165 143
Rye 1.4 1.3
Rice (rough) 8.1 10.0
Flax 7.0% 4.0%
Soybeans 149.2 217.4%
Peanuts (farm stock) 7.2 9,1
Sugar (raw equivalent) 104 104
Dry Beans 7.7 7.4
Dry Peas 0.4 0.1
Potatoes 110 110
Sweet Potatoes 6.4 5.5%
Vegetables (fresh basis) 205 216
Melons (fresh basis) 25 20
Citrus Fruits (fresh

basis) 82 84
Noncitrus Fruit (fresh

basis) 113 122
Tree Nuts (shelled) 1.6 1.6°
Cotton 23.48 20.58
Tobacco 7.68 7.68

2.5, Dept. of Agr., ERS, U.S. Food Consumption,
Sources of Data and Trends, 1909-1963, Stat.
Bul. No. 364, June 1965, except as noted.

R.F. Daly and A.C. Egbert, "A Look Ahead for
Food and Agriculture', Agricultural Economics

Research, Vol. XVIII, Jan. 1966, and "Statis-
tical Supplement”, except as noted.

b

SThe per capita consumption of pork has been

very stable over the period 1909 to 1964 except
for war years and recessions when pork was sub-
stituted for beef, and the mid-1930's when
drought reduced the corn supply. Per capita
pork consumption from 1909 to 1964 averaged
66.3 pounds and ranged from 48.4 pounds in

1935 to 79.5 pounds in 1944. In a 56-year data
series, consumption has gone below 60 pounds in
four years and above 70 pounds in 11 years. A
straight-line fitted to this data trends slightly
upward. Average consumption per person from
1947 to 1964 was 65.9 pounds, ranging from 60.2
to 72.5 pounds per person.

dThe per capita consumption of lamb & mutton from
1909 to 1964 averaged 5.7 pounds and ranged from
3.4 pounds in 1951 to 7.7 pounds in 1912. A
gtraight-line fitted to this data projects a
trend value of 4.6 pounds for 1980. Average
consumption per person from 1947 to 1964 was 4.6
pounds, ranging from 3.4 to 5.3 pounds.

eUnpublished data, USDA, ERS, Economic and Statis-
tical Analysis Division, mimeographed, Dec. 2,
1964.

fU.S. Department of Agriculture, Agricultural
Statistics: 1965.

8y, p. Biniek, U.S. Agricultural Production Now
and in the Future (unpublished mimeographed),
July 1965.

are projected for imports of lamb and mutton,
barley, rye, oats, rice, and sugar. Exports of
livestock and livestock products, corn, wheat,
rice, soybeans, vegetables, fruit, cotton, and
tobacco are projected to increase by 1980.

The national requirements for major food
and fiber crops (Table 19-86) were estimated
as the sum of domestic consumption, other
domestic uses, and export requirements.
Domestic consumption was calculated as the
product of the population estimates times the
estimated per capita consumption levels, The
projected continued expansion of total popu-
lation created a continued increase in domes-
tic requirements for all commodities. This in-
crease will be required even with important
consumer taste-shifts among food groups.
Nonfood uses of major crops were computed
either on the population per capita consump-
tion basis (flax, soybeans, cotton, and tobacco)
or were taken from the data series of Daly and
Egbert’s work (see footnote “b” in Table 19-
85). Detailed explanation of these levels of
nonfood use may be found in the two publica-
tions referenced. Export requirements used
are those shown in Table 19-85.

(8) Livestock and Meat Product Require-

ments

The national requirements for major live-
stock and meat products (Table 19-87) were es-
timated as the sum of domestic food consump-
tion and other domestic and export require-
ments. Domestic consumption was calculated
by multiplying the population estimates by
the per capita consumption estimates. Popu-
lation increases will require ever higher levels
of livestock production by 1980 except for a
slight decrease in lamb. Export demand,
likewise, will increase for all animal products
except eggs. Other uses of livestock products
(such as hatching eggs and milk for calves) will
increase in proportion to the final products.

(4) Great Lakes Basin Benchmark Re-

quirements

National requirements based on the above
assumption have been allocated to the major
water resources regions. This provides a bench-
mark for each region that insures a degree
of consistency between regional and national
projections. Regional production require-
ments are based on an analysis of historical
production patterns. These patterns were pro-
jected to 1980. Very little change in the pro-
duction patterns between regions was pro-
jected beyond 1980 due to data limitations.

The projected national agricultural product
requirements allocated to the Great Lakes
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TABLE 19-85 Imports and Exports of Major Farm Products, United States
Millions of Pounds

Actual: 1959-612 Projected: 1980b
Commodity Imports Exports Imports Exports
Beef and Veal (carcass weight) 959 56 1,850 150
Pork (excluding lard, carcass weight) 186 140 275 225
Lamb and Mutton (carcass weight) 97 2 43 2
Chickens (ready-to-eat) 0 190 0 290
Turkeys (ready-to-eat) 0 21 0 40
Eggs (million dozen) 24 564 12 360
Milk (fat solids basis) 647 1,153 871 4,539
Corn 56 14,728 56 40,880
Oats 48 947 0 800
Barley . 835 4,618 70 4,410
Sorghum 0 5,005 0 11,061
Wheat 420 38,842 480 66,000
Rye 140 381 50 390
Rice (rough) 40 3,120 20 5,180
Flaxseed 0 313 0 280°
Soybeans 0 8,492 0 25,000
Peanuts (farm stock) 1 70 1d 50°
Sugar (raw equivalent) 11,478 106 10, 300 106°
Dry Beans 9 237 1 378
Dry Peas 0 205 0 322
Potatoes 70 390c 120 340
Sweet Potatoes 0 7 0 yad
Vegetables and Melons (fresh basis) 890 1,280 1,200 2,500
Citrus Fruit (fresh basis)f 122 1,789 158 2,19
Noncitrus Fruit (fresh basis) 4,778 1,651 6,142 2,026
Tree Nuts (shelled) 236 26 3228 878
Cotton 75 3,122 100 3,500
Tobacco (farm weight basis) . 162 493 2110 572h

ay.s. Department of Agriculture, Agricultural Statistics: 1965.

bR.F. Daly and A.C. Egbert, "A Look Ahead for Food and Agriculture.” Agricultural
Economics Regsearch, Vol. XVIII, Jan. 1966; and Statistical Supplement; unless
noted.

CUnpublished data, USDA, ERS, Econ. and Stat. Anal. Div., mimeo., 12/2/64.
d'l.lsed same percent change in imports from 1959-61 as Daly and Egbert.

eInadequate data for projection, held at 1959-61 level.
fDistribution of total fruit to citrus and noncitrus based on 1959-61 ratios.

gStraight—line trend; imports, T = 372 + 5.4 (X) (origin 1957); exports,
T =32+ 2,4 (X) (origin 1957).

hPro;]et:ted from the estimated rates of change in tobacco trade by W.M. West,
Foreign Supply and Demand Projections; Outlook for U.S. Agricultural Exports;
USDA, ERS, FRAD, (Paper presented at the Annual Meeting of the American Farm
Economics Assn., College Park, Md., 8/23/66)




11, Appendix 19

TABLE 19-86 Crop Requirements with Indexes of Production Requirements, United States and

Great Lakes Basin

Estimated
1959-61

Requirements (Thousand Units)

Index of Production
(1959-61 = 100)

Commodity and Area Unit Average 1980 2000 2020 1959-61 1980 2000 2020
Corn: Bu.
United States 3,786,070 5,053,570 6,371,426 7,942,856 100 133 168 210
Great Lakes Basin 298,857 383,357 506,679 675,071 100 128 170 225
Oats: Bu.
United States 1,072,937 1,112,500 987,500 687,500 100 104 92 64
Great Lakes Basin 142,000 154,375 143,500 105,813 100 109 101 75
Barley: Bu.
United States 416,458 512,500 508,333 458,333 100 123 122 110
Great Lakes Basin 5,917 5,917 6,042 5,625 100 100 102 95
Wheat: Bu.
United States 1,237,700 1,873,600 2,127,500 2,458,600 100 151 172 199
. Great Lakes Basin 74,400 96,400 111,800 133,600 100 130 150 180
ve? Bu.
United States 27,868 41,400 54,100 71,800 100 148 194 258
Great Lakes Basin 1,945 1,902 2,516 3,386 100 98 129 174
Soybeans: Bu.
United States 589,257 1,268,900 1,531,900 1,860,900 100 215 260 316
Great Lakes Basin 50,045 107, 440 135,048 174,176 100 215 270 348
Potatoes: Cwt.
United States 265,609 319,100 420,600 551,200 100 120 158 208
Great Lakes Basin 20,225 21,180 28,988 40,404 100 105 143 200
Sugar;l Ton
United States 3,290 7,300 11,400 16,500 100 222 346 500
Great Lakes Basin 1,598 3,218 5,279 8,177 100 201 330 512
Dry Edible Beans: Cwt.
United States 19,048 22,900 28,900 36,600 100 120 152 192
Great Lakes Basin 7,713 11,376 15,029 20,171 100 147 195 262
Noncitrus Fruit: Tons
United States 9,952 12,600 17,200 22,900 100 127 173 230
Great Lakes Basin 1,105 1,457 2,097 2,996 100 132 190 271
Vegetables: Cut.
United States 403,902 615,900 801,800 1,034,600 100 152 198 256
Great Lakes Basin 46,093 72,380 99,295 137,171 100 157 215 298

1. N A
United States requirement is in tons of raw sugar.

Basin are shown in Tables 19-86 and 19-87.
Production requirements increase absolutely
for all crops in the Basin except for oats. The
Basin’srequirements increase faster than the
national requirements for corn, oats, soy-
beans, sugar beets, dry edible beans, fruits,
and vegetables. This reflects a historical share
as well as the expectation of relatively larger
future shares. Production of all livestock prod-
ucts except eggs increases relatively faster
within the Basin than forthe entire nation. As
mentioned previously, national requirements
are based on Series C population projections.
Regional shares were allocated to hydrologic
areas. The area encompassed by the planning
subarea boundaries of the Great Lakes is con-
siderably larger than the hydrologic area,
particularly in Planning Subarea 2.2. Basin
requirements were adjusted to reflect the
productivity from this additional acreage.
Those used are based on Series B population
projections. This series assumes a higher fer-
tility rate than Series C, and resultsin greater
national and regional requirements.

Great Lakes requirement is in tons of sugar beets.

3.3 Agricultural Characteristics of the Basin

3.3.1 Climate and Topography

The Basin was formed by glaciation and
weathering. It is characterized by low relief
with the exception of the Adirondack range on
its eastern boundary.

The climate of the Great Lakes Basin is
moderated considerably by the presence of the
Lakes. Average annual temperatures for 74
years of record range from 39°F on Lake
Superior to 49°F on Lake Erie. Mean annual
precipitation for the period of record is approx-
imately 31 inches. There is little variation in
the mean annual precipitation throughout the
Basin, although some local variations do oc-
cur. The mean annual snowfall varies overthe
Basin from approximately 30 inches in the
south central area to approximately 150 inch-
es in the higher elevations of the north and
east. Average annual runoff varies in the
Basin from 8.5 inches in the eastern portions
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TABLE 19-87 Livestock and Livestock Product Requirements with Indexes of Production Re-
quirements, United States and Great Lakes Basin

Estimated 1 Index of Production
Product and Area 1959-61 Requirements (Million Pounds) (1959-61 = 100)
(Liveweight basis) Average 1980 2000 2020 1959-61 1980 2000 2020
Beef and Veal:
United States 28,899 47,506 60,588 79,506 100 164 210 275
Great Lakes Basin 1,393 2,169 2,974 4,135 100 156 213 297
Lamb and Mutton:
United States 1,683 1,630 2,160 2,831 100 97 128 168
Great Lakes Basin 55 53 74 104 100 96 134 189
Pork:
United States 20,220 25,947 33,990 44,056 100 128 168 218
Great Lakes Basin 932 1,277 1,763 2,446 100 137 189 262
Farm Chickens:
United States 1,252 1,396 1,824 2,362 100 115 146 189
Great Lakes Basin 83 86 118 163 100 103 142 196
Broilers:
United States 6,207 10,263 13,293 17,094 100 165 214 275
Great Lakes Basin 93 88 117 161 100 95 126 173
Turkeys:
United States 1,601 3,419 4,448 5,746 100 214 278 359
Great Lakes Basin 77 155 213 294 100 201 277 382
Milk:
United States 123,461 139,372 181,490 234,266 100 113 147 190
Great Lakes Basin 20,365 23,343 31,974 44,130 100 15 157 217
Eggs:
United States 62,302 72,613 95,251 123,886 100 117 153 199
Great Lakes Basin 4,695 4,766 6,556 9,105 100 102 140 194
1Projected requirements are preliminary.
2Requirements expressed as millions of eggs.
of Michigan’s Lower Peninsula to 19.2 inches = TABLE 19-88 Great Lakes Basin Share of

in New York.

3.3.2 A General Description of Agriculture in
the Great Lakes Basin

The agriculture sector of the Great Lakes
Basin economy supplies food and food prod-
ucts as well as labor to major urban and in-
dustrial centers of the nation. It also is a mar-
ket for the products of these centers.

The Basin contains approximately 15 per-
cent of the nation’s population and occupies
only 4 percent of the land area. The resulting
population density is four times the national
average, reflecting population centers such as
Detroit, Chicago, Milwaukee, and Cleveland.
Associated with the population concentration
is an industrial concentration employing 25
percent of the nation’s manufacturing work
force.

In 1960 the Basin farm labor force was
296,000. It supported a rural farm population
of 1,144,000 and produced farm products that
sold for $2.7 billion. Some indicators of the rel-
ative importance of agriculture in the Basin
as compared to the entire nation appear in
Table 19-88.

United States Total (Selected Characteristics)
Percent of

Characteristic Total U.S.
Number of farms 7.7
Number of dairy farms 19.0
Number of commercial

vegetable farms 15.0
Number of fruit farms 13.0
Land in farms 3.3
Value of farm products sold 6.7
Rural farm population 8.0
Agricultural employment 7.0
Farmers working off-farm 8.5

Source: U.S. Department of Commerce,
Agricultural Census 1964

A distinguishing characteristic of the Great
Lakes Basin’s agricultural economy is the in-
dustrial alternatives for off-farm employ-
ment. In 1964, 41 percent of the Basin’s farm-
ers reported some form of off-farm employ-
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ment. Roughly 123,600 reported some off-farm
work, while 95,000 reported off-farm employ-
ment of 100 days or more. With seven percent
of the U.S. agricultural employment, the
Basin has 8.5 percent of all farmers reporting
some off-farm employment and 9.4 percent of
those working 100 days or more off the farm.

The national trend from 1954 to 1964 was a
decrease in farm numbers and an increase in
farm acreage. The Basin is following this
trend, although at a slower pace. The number
of farms in the Basin declined approximately
32 percent, from 357,863 to 243,070. The de-
crease for the nation was 34 percent, from
4,782,400 to 3,157,900, Average farm sizein the
Basin increased 25.6 percent, from 121 to 152
acres. For the nation the increase was 45 per-
cent, from 242 to 352 acres.

While farms in the Basin are smaller on the
averagethanthe U.S.average, they represent
a greater per acre investment in land and
buildings., The average value of investment
per acre is approximately $260, 80 percent
higher than the U.S. average. It should be
noted, however, that within the Basin this av-
erage ranges from approximately $65 per acre
in the northern areas to nearly $500 in the
areas near urban areas.

The decline in the Basin’s farm population
has been less than that found in the rest of the
nation. In 1954, 7.1 percent of the U.S. rural
farm population lived in the Basin. In 1964
this had increased to 8.5 percent, indicating
that the rate of farm consolidation and off-
farm migration was relatively greaterin other
regions. The industry of the Basin relative to
other regions offers more off-farm em-
ployment to supplement farm incomes. This
allows individuals to remain on the farm.

The Region is quite diverse agriculturally.
Its types of agricultural products suggest prox-
imity to large urban markets as well as com-
parative advantage for specific types of pro-
duction. Major dairy areas are located in Wis-
consin and New York. Feed grain and live-
stock production are important in southern
Michigan, Ohio, Illinois, and Indiana. Fruit
and commercial vegetables are important in
areas of Wisconsin, Michigan, Ohio, and New
York. Small grain and timber production con-
tribute significantly to the economy of the
northern portions of the Basin.

3.3.2.1 Major Land Use

" The rate of loss of agricultural land com-
pared to other uses has been greater within

the Basin than the entire country. This re-
flects the population pressures of the area.
Between 1954 and 1964 land in farms within
the Basin decreased 15 percent, which con-
trasted with a national decline of 5 percent.
The Basin’s total land in farms in 1964 was
approximately 37 million acres, 3.3 percent of
the U.S. total.

Comparative uses of farmland are reflected
in Table 19-89. In general the Basin makes
more intensive use of farmland than does the
nation because of the Basin’s favorable cli-
matic and soil conditions.

3.3.2.2 Types of Farms

Farm type classifications are based on sales
of a particular product or group of products
amounting to 50 percent or more of the total
value of all farm products sold by that farm
during a year. The relative importance of the
various types of farms in the Basin and the
United States is shown in Table 19-90. Thirty
percent of Basin farms are classified as dairy
farms.

3.3.2.3 Distribution by Farm Size

As noted previously, average farm size in
the Basin is smaller than that for the United
States.Only a small percentage of farmsin the
Basin have 500 acres or more. Approximately
85 percent are less than 260 acres (Table 19-
91).

3.3.2.4 Value of All Farm Products Sold

Although the number of farms and the land
in farms is decreasing, the value of farm prod-
ucts sold is increasing. Between 1954 and 1959
the value of products sold increased 32 percent
from $1.8 to $2.4 billion. The comparable in-
crease for the U.S. was 43 percent, from $24.6
to $35.3 billion. These increases reflect in-
creased production per acre, improved mar-
kets for agricultural products, and anincrease
in the general price level. )

Great Lakes Basin livestock and livestock
product sales are more important to the na-
tion than crop sales. Livestock accounted for
59 percent of the value of farm products sold
and crops accounted for 41 percent in both
1954 and 1964. Livestock has become increas-
ingly important for the entire United States.
It has increased from 50 percent in 1954 to 53
percent in 1964.



TABLE 19-89 Comparative Distribution of
Land in Farms, Great Lakes Basin and United
States
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TABLE 19-90 Comparative Distribution of
Total Number of Farms by Type of Farm, Great
Lakes Basin and United States

Percent of Total

Land in Farms

Land Use Basin U.Ss.
Cropland harvested 53.0 25.8
Woodland not pastured 10.6 5.7
Idle cropland 8.9 8.1
Cropland pastured 7.5 5.2
Other land 7.5 3.6
Other pasture 6.4 44,2
Woodland pasture 6.1 7.4

100.0 100.0

Source: U.S. Department of Commerce,
Agricultural Census 1964

Dairy sales are the most important source of
revenue for Bagin farmers. They comprised 33
percent of the entire value of farm products
sold in 1964, and represented 57 percent of the
livestock and livestock products sales. In con-
trast, dairy sales make up less than 13 percent
of all farm products sold in the nation and less
than 25 percent of livestock and livestock
products sales for the United States.

Planning Subarea 4.2 had the largest vol-
ume of sales in 1964 with 16.5 percent of the
Basin total. The relative shares of all planning
subareas are listed in Table 19-92. Differences
reflect both the intensity of production and
the physical size of the regions.

3.3.2.5 Average Size and Value of Farms

Farm size and value both increased from
1954 to 1964. Average farm size in the Basin
was 152 acres in 1964, an increase of 26 percent
over 1954. This compares with a national aver-
age of 352 acres, an increase of 45 percent.
Between 1954 and 1964, the average value of
land and buildings on each farm increased
100 percent in the Basin and 150 percent in
the nation. The 1964 average value per farm
for the Basin was $39,581 compared to $50,646
for the United States.

Percent
Distribution
Type of Farms Basin U.S.
Misc. & 1
unclassified, & other 32.1 19.1
Dairy 29.8 16.9
Cash grain 16.0 18.7
Other livestock 8.6 26.9
General 6.2 9.3
Fruits and nuts 3.0 2.6
Poultry 2.1 3.8
Vegetable 1.5 1.1
Other field crops 0.7 1.6
100.0 100.0

lMiscellaneous and unclassified farms
includes farms producing nursery and
greenhouse products. It also includes
farmg specializing in forest products
and horticultural specialty crops, as
well as farms with no value of farm
products sold. Other farms consist of
tobacco and cotton farms, not found
within the Basin with the exception of
a few tobacco farms in Subarea 2.1.

Source: U.S. Department of Commerce,
Agricultural Census, 1964

TABLE 19-91 Comparative Distribution of
Number of Farms by Size of Farm, Great Lakes
Basin and United States

Percent of all Farms

Size Basin U.S.

1- 99 acres 43.2 43.1
100-259 acres 41.9 31.3
260-499 acres 12.2 14.3
5004 acres 2.7 11.3
100.0 100.0

Source: U.S. Department of Commerce,

Agricultural Census, 1964
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TABLE 19-92 Planning Subarea Share of
Yalue of Farm Products Seold, Great Lakes
Basin

Planning Percentage

Subarea Share
4.2 16.5
2.3 16.0
2.2 13.3
2.1 12.0
5.2 7.9
3.2 7.8
4.1 6.4
4.4 4.7
5.1 4.4
4.3 3.3
2.4 3.1
5.3 2.7
3.1 0.9
1.1 0.7
1.2 0.3

Source: U.S. Department of Commerce
Agricultural Census, 1964

3.3.2.6 Commercial Farms by Economic Class

A major subcategory of the total number of
farms is the number of commercial farms,
those with sales of $2,500 or more. These farms
produce the bulk of food and fiber products. In
1964, 70 percent of all Basin farms were clas-
sified as commercial. The majority of commer-
cial farms in 'the Basin (88 percent) fall in
Classes II through V—$2,500 to $39,999 of
sales. Only four percent have sales of $40,000
or more.

3.3.2.7 Commercial Fertilizer Used

The trend in the Basin has been toward
applying more fertilizer on fewer acres. Ton-
nage applied increased nine percent from 1954
to 1964, when 1,799,000 tons were applied.
Total acres receiving fertilizer declined dur-
ing the same period, but the share of har-
vested acres receiving fertilizer increased
from 54 percent in 1954 to 59 percent in 1964.
Average application rates increased from 280
pounds to 310 pounds per acre.

3.3.2.8 Irrigated Acreage

There are relatively few irrigated acres in
the Basin because of general adequacy of an-

nual precipitation. Irrigation is concentrated
primarily on intensively produced specialty
crops, such as vegetables and fruits where high
crop value justifies frost protection and con-
trolled water applications. Only 30 acres per
farm on an average required irrigation in the
Basin as compared with 125 acres per farm for
the United States. Irrigated acreage more
than doubled from 1954 to 1964, yet it still
amounted to only a fraction of cropland
harvested—approximately 113,000 of 19.5 mil-
lion acres, or less than a tenth of one percent.

3.3.2.9 Crop Production

Crops grown within the Basin reflect vary-
ing climate and soil types, as well as a varying
degree of intensity. Hay crops cover the
largest acreage, 5.5 million acres, followed
closely by corn for grain with 4.3 million acres.
Small grains account for another 4.4 million
acres. The relative share of the Basin pro-
duction of field crops is shown in Table 91-93.
The shares reflect the Basin’s support of live-
stock enterprises, particularly dairy pro-
duction. Climatic conditions are largely re-
sponsible for the concentration of dry field
beans, particularly in Planning Subarea 3.2.

(1) Corn for Grain

Production in 1964 from 4.3 million acres
was 284 million bushels, 8.5 percent of U.S.
production. Between 1954 and 1964, yield in-
creases more than offset acreage declines so
that total production increased. Corn acreage
in the Basin decreased by only three percent
compared to 20 percent for the United States.
Production increased 15 percent for the Basin
and 29 percent for the United States. In 1964
yields within the Basin were 65.5 bushels per
acre and 62.5 for the United States. Planning
Subareas 4.2 and 2.2 are the most important
regions, with 29 percent and 25 percent of the
Basin’s production.

(2) Corn Silage

Important in both dairy and beef rations,
12.4 million tons of silage were produced from
1.1 million acres in 1964. Acreage in the Basin
was relatively constant from 1954 to 1964,
while it increased by 21 percent for the entire
nation. Yields in the Great Lakes area equal-
led 11.4 tons per acre, while the national aver-
age was 9.5 tons per acre. Production is con-
centrated in Planning Subareas 2.1 (25 per-
cent), 2.2 (13 percent), and 2.3 (13 percent).

(3) Wheat

Although there was a seven percent decline
in the nation’s wheat acreage from 1954 to
1964, Basin acreage remained constant at ap-



TABLE 19-93 Great Lakes Basin Share of
United States Production of Selected Crops

Percent of

Crop Total U.S.
Dry field beans 49.6
Corn silage 15.7
Oats 14.7
Alfalfa 12.7
All hay 10.3
Potatoes 8.7
Corn, grain 8.5
Sugar beets 7.2
Soybeans 6.8
Wheat 6.8
Rye 5.8
Barley 0.1

Source: Department of Commerce
Agricultural Census, 1964

proximately 2.1 million acres. Average yields
in the Basin are 40 percent greater than for
the entire nation. The Basin’s average is 36
bushels compared to the nation’s 25 bushels.
The important wheat producing planning
subareas are 4.2, 2.3, 3.2, and 4.1, with 29 per-
cent, 22 percent, 15 percent, and 10 percent of
1964 production.

(4) Oats

Oats are important in both the Basin and
the United States. Yields have been increas-
ing, but acreage decreased 40 percent for the
Region and 50 percent for the nation between
1954 and 1964. The Basin produced yields of 53
bushels per acre in 1964 compared to 43
bushels per acre for the entire country. Oat
production is concentrated in the milk and
livestock producing areas, Planning Sub-
areas 2.1, 4.2, 2.2, and 2.3, which produced 27
percent, 13 percent, 11 percent, and 12 percent
of the Basin’s output in 1964.

(5) Barley

Barley, like oats, is declining in importance.
Basin yields are higher than the United
States, 45 bushels compared to 37 bushels.
Acreage is decreasing for the United States as
well as the Basin, but the rate of decrease from
1954 t0 1964 was much faster for the Basin, 66
percent as compared with 22 percent for the
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United States. Production has decreased 56
percent for the Basin, while the U.S. pro-
duction hasincreased two percent. Production
in 1964 was greatest in Planning Subareas 2.2,
2.3,3.2,and 2.1, with 22 percent, 21 percent, 13
percent, and 11 percent of Basin output.

(6) Rye

Rye is another small grain declining in im-
portance. In the Basin acreage has decreased
by 33 percent and production has decreased by
four percent from 1954 to 1964. The average
yield in 1964 was 25 bushels for the Basin,
compared with 19 bushels for the United
States. Planning subareas with the greatest
production were 2.3 and 4.2, with 25 percent
and 15 percent of the total output.

(7) Soybeans

Soybeans have been inereasing in impor-
tance in both the Basin and the United States.
Acreage hasincreased 61 percent in the Basin
and 81 percent in the United States. Produc-
tion has increased 57 percent in the Basin and
107 percent in the United States. Average
yields for the Basin and the United States
were the same in 1964 (23 bushels per acre).

Basin production accounts for seven per-
cent of the nation’s total. Most of the pro-
duction comes from Planning Subarea 4.2,
with approximately 58 percent of both acreage
and production. Planning Subarea 2.2 is sec-
ond in importance with 22 percent of the acre-
age and production.

(8) Hay

Total acreage of hay crops decreased 16 per-
cent in the Basin (to 5.5 million acres) and
eight percent in the U.8. between 1959 and
1964. Production remained constant at 11.5
million tons in the Basin but increased 10 per-
cent in the U.S. There has been a shift from
lower to higher quality hay. Production of al-
falfa and alfalfa mixtures increased 20 per-
cent compared to a decrease of 43 percent
in clover-timothy production. Alfalfa and al-
falfa mixtures represent 75 percent of total
hay production. This is up from 62 percent in
1964 and higher than the 61 percent share for
the entire U.S. Alfalfa and alfalfa mixture
yields have increased to approximately 2.4
tons per acre (1964) in both the U.S. and the
Basin.

Clover and timothy and their mixtures are
decreasing in the Basin and the U.S. in both
acreage and production. Inthe Basin they are
decreasing twice as fast as in the entire U.S.
Some of the decrease in clover and timothy is
being replaced by other hays. These are small
grain hays, wild hay, lespedeza, and various
other hays. While other hays are decreasing in
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acreage for the U.S. and only slightly increas-
ing in production, both acreage and produc-
tion are increasing in the Basin.

(9) Dry Edible Beans

The Great Lakes Basin is rapidly becoming
the most important bean producing area in
the United States. In 1964 it produced 50 per-
cent of the nation’s output. Acreage increased
18 percent and production increased 28 per-
cent between 1959 and 1964. The yields for the
Basin and the U.S. are approximately the
same, 13 hundredweight (cut) per acre. Plan-
ning Subarea 3.2, particularly the Saginaw
Valley, produces two-thirds of the Basin’s and
one-third of the U.S. output of dry edible
beans.

(10) Sugar Beets

Sugar beet acreage hasincreased 24 percent

in the Basin and 59 percent in the U.S., while
production has increased 61 percent in the
Basin and 70 percent in the nation. Basin
yields have been increasing at a more rapid
rate than for the nation, but at 15 tons per acre
they remain one ton less. Production is
greatest in Planning Subarea 3.2, which pro-
duces 64 percent of the Basin total. Planning
Subarea 4.2 is also important, with 23 percent
of the Basin production.

(11) Fruit and Vegetable Production

The concentration of fruit and commercial
vegetable production within the Basin is a re-
sult of the proximity of large urban markets
and the availability of organic and lake plain
soils and favorable climatic conditions. Fruit
growing is concentrated in regions of western
Michigan and New York where the westerly
winds from Lakes Michigan, Erie, and Ontario
temper the severity of winter temperatures.

(12) Fruit

Land in fruit-bearing and non-fruit-bearing
orchards and vineyards in the Basin de-
creased eight percent to approximately
848,000 acres from 1954 to 1964. During the
same period the U.S. area increased by five
percent. In 1964, 90 percent of the nation’s
sour cherry production came from the Basin,
Other important crops and their share of total
national production were sweet cherries, 35
percent; apples, 23 percent; pears, 7 percent;
grapes, 5 percent; and peaches, 4 percent. Im-
portant fruit producing planning subareas are
PSA 2.3, with 32 percent of the acreage; PSA
2.4, with 21 percent; PSA 4.4, with 14 percent;
and PSA 5.2, with 14 percent.

(13) Commercial Vegetables

The Basin, which is important in commer-
cial vegetable production, encompasses ap-
proximately 13 percent of the total U.S. vege-

TABLE 19-94 Great Lakes Basin Share of
Total United States Production of Livestock and
Livestock Products

Percent of

Item Total U.S.

Value of livestock &
livestock products 7.4

No. of milk cows 15.3
Pounds of milk sold 18.4
No. of cattle sold ' 4.2
No. of calves sold 5.0
No. of hogs & pigs sold 5.2
No. of sheep & lambs sold ' 2,7
Dozens of eggs sold 7.1
No. of broilers sold 0.6
No. of hens & roosters sold 7.0

Source: U.S. Department of Commerce,

Agricultural Census, 1964

table acreage. Relatively large shares of the
1964 national acreage of the following vegeta-
bles were in the Basin: cucumbers and pickles,
33 percent; snapbeans, 30 percent; cabbage, 21
percent; dry onions, 18 percent; sweet corn, 17
percent; and green peas, 16 percent. Much of
the commercial vegetable production is sold
on the fresh market, but the processing indus-
try provides the largest market for tomatoes,
sweet corn, and green peas.

Acreage of commercial vegetables in the
Basin has remained fairly constant at 435,000
acres, Inthe U.S. it decreased by 11 percent. In
the Basin the major vegetable grown is sweet
corn, which makes up 21 percent of the vege-
table acreage. Following in importance are
snapbeans (19 percent), green peas (15 per-
cent), tomatoes (11 percent), cabbage, onions
and asparagus (11 percent), and cucumbers
and pickles (8 percent).

Important vegetable producing planning
subareas include PSAs 2.1, 5.2, 2.2, and 2.3,
with respective shares of Basin acreage in
commercial vegetables of 26 percent, 11 per-
cent, 10 percent, and 10 percent.

3.3.2.10 Livestock Production

Although all types of livestock are produced
in the Basin, the greatest relative share of U.S.
production is milk production (Table 19-94).



(1) Cattle and Calves

The trend in the sale of cattle and calves
from 1954 to 1964 reflects an increase in gen-
eral beef production but a decline in the
number of dairy cattle. The number of cattle
sold increased 26 percent, but calf sales, com-
ing largely from dairy herds, declined 4 per-
cent. On the national level there was a 43 per-
cent increase in the number of cattle sold, and
a 41 percent increase in calves sold.

Number of cattle sales in 1964 originated
primarily in the feed grain areas, Planning
Subarea 4.2 (19 percent), Planning Subarea 2.2
(17 percent), Planning Subarea 2.3 (16 Per-
cent), and Planning Subarea 2.1 (11 percent).
Calf sales were high in the dairy areas, Plan-
ning Subarea 2.1 (23 percent), Planning Sub-
area 5.2 (11 percent), Planning Subarea 2.2 (12
percent), and Planning Subarea 2.3 (11 per-
cent).

(2) Milk

Milk production in the Basin is very impor-
tant, both in terms of the nation’s share and in
Basin farm income. Nearly 20 percent of the
nation’s production originated in the Basin in
1964, providing 33 percent of the total dollar
value of farm products sold.

In line with a national trend, the number of
cows declined while production per cow rose to
net anincrease in total milk production. Aver-
age 1964 production per cow was greaterin the
Basinthan forthe United States (8,875 pounds
compared to 7,350 pounds).

The bulk of 1964 Basin production came
from four planning subareas: Planning Sub-
areas 2.1, 2.3, 5.1, and 2.2. They supplied 25, 12,
11, and 10 percent of the Basin’s production.

(3) Hogs and Pigs

The Basin produces approximately five per-
cent of the nation’s hogs and pigs. The location
of production is tied closely to feed grain pro-
ducing areas. Planning Subarea 4.2 markets
the largest quantity of animals, approxi-
mately 31 percent of Basin sales. Other impor-
tant planning subareas are Planning Sub-
areas 2.3, 2.2, and 2.1, which produce 24, 17,
and 15 percent of the Basin’s production.

(4) Sheep and Lambs

Sheep and lambs sold in the Basin represent
only three percent of the U.S. total. Sheep and
lamb sales in the Basin declined 13 percent
between 1954 and 1964 while national sales
remained constant. Planning Subareas 4.2
and 2.3, with 31 percent and 25 percent of
sales, are large producers.

(5) Poultry and Poultry Products

In contrast to increases in all types of poul-
try production in the nation, only turkey pro-
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duction and egg sales have been increasing in
the Basin. Planning Subareas 2.3 and 4.2 are
the major poultry producers.

3.3.3 Agriculture in the Planning Subareas

The characteristics of agriculture in the 15
planning subareas differ for a variety of
reasons. Some are related to climatic and
topographical variance. Others are related to
historical settlement patterns. Some differ-
ences are due to the variance among the plan-
ning subareas in area size. Tables 19-95
through 19-97 relate specific agriculture
characteristics in the Great Lakes Basin to
those of the total United States. The succeed-
ing paragraphs and tables relate agricultural
characteristics of the respective planning
subareas to each other and to the Basin total.

3.3.3.1 Planning Subarea 1.1

Planning Subarea 1.1 contains four Min-
nesota and four Wisconsin counties located
around the west end of Lake Superior. This
planning subarea ranks twelfth among Great
Lakes planning subareas in population. The
major cities are Duluth, Minnesota, and
Superior, Wisconsin. :

Soil and climatic conditions limit the PSA’s
agricultural productivity., The main agricul-
tural emphasisis on livestock, especially dairy
cattle. Farms in Planning Subarea 1.1 are
large, but they have the lowest value in land
and buildings of any Basin planning subarea.
Although Planning Subarea 1.1 is twelfth in
total land in farms, it is fourteenth in the
value of farm products sold.

Tables 19-98, 19-99, and 19-100 provide
selected planning subarea characteristics and
their relation to the Basin total.

3.3.3.2 Planning Subarea 1.2

This planning subarea consists of the north-
ern part of Michigan’s Upper Peninsula and
borders Lake Superior. As in PSA 1.1, this
area has severe soil and climatic limitations.
Its sparse population is the second lowest in
the Basin. It has the fewest number of farms
and the least amount of land in farms of any
Basin planning subarea, as well as the lowest
value of farm output. Few crops are grown,
with most farm sales coming from livestock.

Tables 19-101, 19-102, and 19-103 provide
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selected planning subarea characteristics and
their relation to the Basin total.

3.3.3.3 Planning Subarea 2.1

Planning Subarea 2.1 is the third largest
and ninth most populous planning subarea. It
borders Lake Michigan and includes most of
eastern Wisconsin, where the PSA’s major
city, Green Bay, is located. Agriculture is im-
portant to the region’s economy. The planning
subarea is the largest producer of dairy prod-
ucts and related feed crops of silage, hay, and
oats, while also leading in pasture acreage,
PSA 2.1 farmers sold the most calves. Value of
livestock and forest products sold ranked first
in the Basin. In addition to dairy and related
production, PSA 2.1 is important in vegetable
production. Major vegetables are sweet corn,
cabbage, and green peas.

Tables 19-104, 19-105, and 19-106 list
selected planning subarea characteristics and
their relation to the Basin total.

3.3.3.4 Planning Subarea 2.2

This PSA, the most populous and indus-
trialized of the planning subareas, includes
the megalopolis extending through Mil-
waukee, Chicago, and the steel centers of
northern Indiana.

It is important agriculturally, ranking
fourth in land in farms and third in value of
farm products sold. Farms in the area are of
average size for the Basin—161 acres. How-
ever, they are the highest in value of any in
the Region. This reflects both the influence of
urbanization on land values and the high ag-
ricultural quality of land in the area. Cash
grain and dairy farms predominate. The dairy
farms are located more in the northern por-
tions while the cash grain farms are in the
southern portions. Sizeable acreages in veg-
etables supply the needs of the metropolitan
areas,

This planning subarea has the largest
number of regular farm workers, reflecting
the size and intensity of the operations.

Tables 19-107, 19-108, and 19-109 provide
selected planning subarea characteristics and
their relation to the Basin total.

3.3.3.5 Planning Subarea 2.3

This planning subarea, which extends over

much of southwest Michigan and northern
Indiana, is the fourth most populous area. It
includes such trade and manufacturing cen-
ters as Lansing, Grand Rapids, Kalamazoo,
and South Bend. The fact that these centers
provide employment for farmers is indicated
by the fact that this area is first in the number
of farmers working off the farm. It is also first
in rural, nonfarm population.

Agriculturally this planning subareais very
important. It contains the largest share of
land in farmsin the Basin (15 percent) and has
the largest number of farms. It also has the
largest number of commercial farms, and in
value of farm products sold it is second only to
Planning Subarea 4.2. This planning subarea
ranks first in acreage of fruits and commercial
vegetables. It is also first in irrigated farms
and acreage. Thirty-four percent of the farms
havingirrigation in 1964 were in PSA 2.3. This
accounted for 30 percent of the irrigated acre-
age.

Livestock production is also important in
Planning Subarea 2.3, which is second in dairy
production and first in poultry production.

Tables 19-110, 19-111, and 19-112 provide
selected planning subarea characteristics and
their relation to the Basin total.

3.3.3.6 Planning Subarea 2.4

Planning Subarea 2.4 is in Michigan’s
northwest Lower Peninsula and southern
Upper Peninsula. The planning subarea ranks
eighth in size and eleventh in value of farm
products sold.

Because of soil and climatic factors, produc-
tion of field crops is limited. The PSA is impor-
tant in fruit and forest produets production,
however. It produced 66 percent of the Basin’s
sweet cherry production in 1964, and 11 per-
cent of the forest products sold.

Tables 19-113, 19-114, and 19-115 provide
selected planning subarea characteristics and
their relation to the Basin total.

3.3.3.7 'Planning Subarea 3.1

Planning Subarea 3.1, which borders Lake
Huron in the northeast Lower Peninsula of
Michigan, has the lowest population of all the
planning subareas. Farms are large and prin-
cipally livestock enterprises. Major field crops
are hay, small grains, and potatoes.

Tables 19-116, 19-117, and 19-118 provide



selected planning subarea characteristics and
their relation to the Basin total.

3.3.3.8 Planning Subarea 3.2

Planning Subarea 3.2 is located in central-
eastern Michigan. This PSA ranks eighth in
the Basin in population and has Michigan’s
third and fifth largest cities, Flint and
Saginaw. The planning subarea ranks fifth in
land area and sixthin total value of farm prod-
ucts sold. Cash grain and other field crop
farms predominate, although livestock sales
account for 40 percent of farm products sold.
Important crops are dry field beans, sugar
beets, and potatoes. The planning subarea not
only leads the Basin in dry field beans produc-
tion but produces one-third of the field beans
for the entire nation.

Tables 19-119, 19-120, and 19-121 provide
selected planning subarea characteristics and
their relation to the Basin total.

3.3.3.9 Planning Subarea 4.1

Planning Subarea 4.1 in southeastern
Michigan contains the Basin’s second largest
city, Detroit. The PSA ranks seventh in area
and value of farm output, but second in popu-
lation. Agricultural production in this area is
geared to providing dairy products, vegeta-
bles, and fruits to the urban market. In addi-
tion, sizeable amounts of field erops are pro-
duced.

Tables 19-122, 19-123, and 19-124 provide
selected planning subarea characteristics and
their relation to the Basin total.

3.3.3.10 Planning Subarea 4.2

Located mostly in northwestern Ohio and
northeastern Indiana, Planning Subarea 4.2
ranks second in area and sixth in population.
Agriculturally it is the most important of all
planning subareas. It is first in terms of value
of farm products sold and acres of cropland
harvested.

Planning Subarea 4.2 leads the Basin in
several areas of crop production. It has the
most cash grain farms and produces the
largest amounts of corn, wheat, and soybeans.
The planning subarea ranks second in acreage
and production of oats, rye, and sugar beets.
Also, commercial vegetable production, espe-
cially tomato production, is important,
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The planning subarea ranks second in the
sale of livestock and livestock products. It is
first in sales of cattle, hogs and pigs, and sheep
and lambs.

Tables 19-122, 19-123, and 19-124 provide
selected planning subarea characteristics and
their relation to the Basin total.

3.3.3.11 Planning Subarea 4.3

This planning subarea, in northeast Ohio,
includes the metropolitan Cleveland and
Akron area and ranks third in population. Ag-
riculture is overshadowed by industrial and
urban growth. It ranks thirteenth in terms of
land in farms and tenth in value of farm out-
put sold. Average farm size is the smallest in
the Basin, but the average value of farms is
the fourth highest. This high valuation re-
flects the fact that this planning subarea is
first in the value of nursery and greenhouse
products sold.

Tables 19-128, 19-129, and 19-130 provide
selected planning subarea characteristics and
their relation to the Basin total.

3.3.3.12 Planning Subarea 4.4

Planning Subarea 4.4 is located in western
New York and Erie County, Pennsylvania. It
ranks seventh in farm population and includes
Erie, Pennsylvania, and Buffalo, New York. It
ranks eighth in value of farm output and ninth
in land in farms. Farms are small with dairy
products and fruits and vegetables as their
most important enterprises. The most impor-
tant vegetables are tomatoes and snap beans.
The number of acres of orchards, groves, and
vineyards is second highest in the Basin, with
grapes, pears, and sweet cherries being the
most significant crops.

Tables 19-131, 19-132, and 19-133 provide
selected planning subarea characteristics and
their relation to the Basin total.

3.3.3.13 Planning Subarea 5.1

Planning Subarea 5.1 is in northwest New
York State, surrounding Rochester. The
planning subarea ranks ninth in value of all
farm products sold and tenth in size and popu-
lation. Most farms are large and raise live-
stock. Dairy production is most important. As
in PSA 4.4, vegetables are grown extensively.
PSA 5.1 ranks second in production of cabbage
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and onions and third in sweet corn. In the
value of all commercial vegetables sold, Plan-
ning Subarea 5.1 is fifth,

Table 19-134, 19-135, and 19-136 provide
selected planning subarea characteristics and
their relation to the Basin total.

3.3.3.14 Planning Subarea 5.2

Planning Subarea 5.2 is found in the north
central portion of New York, where the major
city is Syracuse. The planning subarea has
few cash grain farms but many dairy, poultry,
and fruit farms. The most important agricul-
tural activity is milk production. Planning
Subarea 5.2 ranks second only to the milk pro-
duction in Planning Subarea 2.1. The planning
subarea also ranks second in calves produced,
while rating high in various crops.

Other areas of agricultural importance are
vegetable and fruit production. The planning
subarea is first in snap beans grown and third
in cabbage and onions. Apples and sweet cher-
ries rate second in the Basin to Planning Sub-
areas 2.3 and 2.4, Grapes and pears are also
important.

Tables 19-137, 19-138, and 19-139 provide
selected planning subarea characteristics and
their relation to the Basin total.

3.3.3.15 Planning Subarea 5.3

Located in northern New York, Planning
Subarea 5.3 is eleventh in land area and thir-
teenth in population. Population is sparse and
there are no major cities. Most of the agricul-
ture is extensive, Average farm size is the lar-
gest in the Basin, but average value per farm
is thirteenth. PSA 5.3 ranks twelfth in value of
farm products sold, 93 percent of which comes
from livestock and livestock products, pri-
marily dairy products, cattle, and calves.

Tables 19-140, 19-141, and 19-142 provide
selected planning subarea characteristics and
their relation to the Basin total.

3.4 Agricultural Production Potential

3.4.1 Agricultural Land Resource Base

The agricultural land resource is that acre-
age remaining in each projection period after
removing estimated depletions for urban ex-
pansion and other nonagricultural uses. This

base defines the area physically available for
meeting projected requirements for food and
timber production.

The initial area in the agricultural resource
base was that identified in the 1966-67 Con-
servation Needs Inventory. Adjustments to
this base were made to account for projected
requirements for urban, industrial, transpor-
tation, and land based recreational develop-
ments. These adjustments are based on a re-
gression equation using variables projected
by the U.S. Department of Commerce. Popula-
tion, population change, and employment
were among the more significant variables re-
lated to the expansion of urban and built-up
areas. Intensive-use recreation land within
urban areas is implicitly included in future
projections of urban expansion. Additional
recreation requirements in nonurban areas
are assumed to be provided primarily from
forested lands. Table 19-143 shows the ur-
banized area requirements and the remain-
ing agricultural land resource base for each
period. Estimates of actual land requirements
are based on an analysis of the productive
capacity of this base, in light of projected re-
quirements for food and fiber. As Table 19-146
indicates, the resource base is more than
adequate to meet food and feed requirements
for all projection periods.

3.4.2 Production Technology

New technology during the past three dec-
ades has accounted for a major portion of in-
ereased agricultural output. Widespread use
of mechanization, hybrid seed, pesticides,
heavier applications of fertilizers, and im-
proved strains of plants and livestock have
enabled a steadily decreasing farm population
to more than adequately feed an increasing
U.S. population. Financial and technical as-
sistance and educational programs to improve
the managerial abilities of farm operators and
to encourage them to use new technology have
also been significant. For purposes of this
study, production technology includes all out-
put-increasing factors other than water re-
source development and major land use
changes. It is both a substitute for and a com-
plement to water resource development to
meet food requirements.

3.4.2.1 Future Technological Developments

Undoubtedly existing technology will be
more widely employed to increase crop yields
(continued on page 152)
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TABLE 19-95 Great Lakes Basin Total and Percent of United States Total—Acreage and Pro-
duction of Principal Crops

1954 1959 1964
Corn Grain--1000 Acres 4,454 4,852 4,334
Corn Grain Prod.--1000 Bushels 247,290 293,598 284,158
Percent of United States 9.46 7.94 8.45
Corn Silage--1000 Acres 1,118 987 1,093
Corn Silage Prod.--1000 Tons 9,999 10,546 12,442
Percent of United States 20.23 18.48 15.68
Wheat--1000 Acres 2,269 2,087 2,110
Wheat Prod.--1000 Acres 64,766 61,642 77,049
Percent of United States 7.13 5.84 6.33
Oats--1000 Acres 3,720 3,031 2,233
Oats Prod.--1000 Bushels 153,154 144,335 119,377
Percent of United States 11.65 14.42 14.77
Barley--Acres 179,774 158,158 60,489
Barley Prod.--1000 Bushels 6,231 5,296 2,767
Percent of United States 1.76 1.33 0.76
Rye——~Acres 108,613 86,566 71,165
Rye Prod.--1000 Bushels 1,866 1,742 1,782
Percent of United States 8.54 7.99 5.76
Soybeans——1000 Acres 1,215 1,685 1,961
Soybeans Prod.--1000 Bushels 29,166 42,211 45,651
Percent of United States 9.00 8.19 6.82
Hay--1000 Acres 6,539 5,628 5,486
Hay Prod.--1000 Tons 11,749 11,460 11,555
Percent of United States 11.57 11.03 10. 36
Alfalfa & Mix=--1000 Acres 3,570 3,378 3,671
Alfalfa & Mix Prod.--1000 Tons 7,218 7,659 8,693
Percent of United States 13.14 12.79 12.71
Potatoes-—Acres 119,638 107,407 99,826
Potatoes Prod.=--1000 CWT 15,550 17,987 19,331
Percent of United States 7.62 8.02 8.71
Field Beans--1000 Acres 527 577 680
Field Beans Prod.--1000 CWT 4,400 6,863 8,755
Percent of United States 25.69 35.96 49.58
Sugar Beets--Acres 88,224 99,104 109,198
Sugar Beets Prod.--Tons 1,045,929 1,653,321 1,680,207
Percent of United States 7.67 9.83 7.24
Commercial Vegetables——Acres 433,188 436,187 435,224
Percent of United States 11.58 12.50 13.06
Orchards & Vineyards--Acres 380,062 365,648 347,850
Percent of United States 9.06 8.48 7.88

Source: U.S. Department of Commerce, U.S. Census of Agriculture, 1954, 1959,
and 1964.
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TABLE 19-96 Great Lakes Basin Total and Percent of United States Total—Number, Size, Value
and Types of Farms, and Major Land Use

1954 1959 1964
Average Size of Farms ' 121 138 152
Average Value of Farms 18,767 30,112 39,581
Number of Farms 357,863 286,589 243,070
Percent of United States 7.48 . 7.72 7.70
Cash Grain Farms--Number 55,162 36,006 38,865
Percent of United States 10.26 9.05 9.61
Other Field Crops——Number 3,193 ’ 1,948 1,678
Percent of United States 0.87 5.08 4.78
Dairy Farms—-Number 119,920 88,144 72,374
Percent of United States 21.85 20.58 19.72
Poultry Farms--Number _ 12,409 6,089 4,998
Percent of United States 8.04 5.90 6.09
Other Livestock Farms——Number 26,059 25,877 21,036
Percent of United States 3.75 4.19 4.09
Fruit & Nut Farms—-Number 8,846 7,167 7,318
Percent of United States 10.78 11.67 12.78
Vegetable Farms~-Number 5,266 3,541 3,607
Percent of United States 16.17 16.16 15.54
General Farms—--Number 32,598 16,222 15,102
Percent of United States 15.97 7.67 7.48
Misc. & Unclassified--Number 94,410 101,595 78,092
Percent of United States 6.33 8.27 7.29
Land in Farms—--1000 Acres 43,358 39,508 36,947
Percent of United States 3.74 3.52 3.33
Cropland Harvest--1000 Acres 21,832 20,659 19,569
Percent of Land in Farms 50.35 52.29 52.96
Cropland Pasture--1000 Acres 4,391 3,445 2,780
Percent of Land in Farms 10.13 8.72 7.52
Other Cropland--1000 Acres 2,396 2,646 3,300
Percent of Land in Farms 5.53 6.70 8.93
Woods Pasture--1000 Acres 4,053 2,750 2,265
Percent of Land in Farms 9.35 6.96 6.13
Other Woods—--1000 Acres 3,968 4,107 3,907
Percent of Land in Farms 9.15 10. 40 10.57
Other Pasture—-1000 Acres 3,562 2,742 2,376
Percent of Land in Farms 8.22 6.94 6.43
Other Land--1000 Acres 3,154 3,158 2,747
Percent of Land in Farms 7.27 7.99 7.43

Source: U.S. Department of Commerce, U.S. Census of Agriculture, 1954, 1959,
and 1964.

-
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TABLE 19-97 Great Lakes Basin Total and Percent of United States Total—Population, Em-

ployment, and Values of Farm Products Sold

1940 1950 1960
Total Population 18,704 21,772 26,367
Percent of United States 14.21 14.45 14.70
Rural Farm Population 2,152 1,755 1,144
Percent of United States 7.12 7.61 8.51
Total Employment 6,758 8,715 9,864
Percent of United States 14.89 15.16 14,86
Agricultural Employment 586 467 296
Percent of United States 6.96 6.74 6.95

1954 1959 1964
Farmers Work Off Farm' i 180 144 124
Percent of United States 8.35 8.63 . 8.45
Value in $1000
All Farm Products Sold 1,806,549 2,012,329 2,378,962
Percent of United States 7.33 6.60 6.74
All Crops Sold 749,739 764,810 979,111
Percent of United States 6.07 5.69 5.97
Nursery and Greenhouse 79,157 98,503 102,707
Percent of United States 17.45 16,01 14,56
Forest Products 8,595 11,272 12,852
Percent of United States 6.59 6.02 7.37
Commercial Vegetables 66,170 69,965 93,068
Percent of United States 10.26 9.46 9.43
Livestock and Products Sold 1,066,881 1,247,663 1,396,558
Percent of United States 8.68 7.31 7.41
Dairy Products Sold 599,690 678,401 790,292
Percent of United States 17.99 16.87 17.04
Poultry and Products Sold 140,161 118,772 151,512
Percent of United States 7.30 5.26 4.95
Cattle and calves 195,570 312,325 296,360
Percent of United States 4,50 3.99 3.63
Hogs and pigs 116,223 121,073 113,509
Percent of United States 5.10 4.97 4,86
Sheep and lambs 10,684 11,463 10,113
Percent of United States 3.26 3.39 2.85

lRounded to 1,000 people

Source: U.S. Department of Commerce, U.S. Census of Agriculture, 1954, 1959, and
1964, and Census of Population 1940, 1950, and 1960.



128 Appendix 19

TABLE 19-99 Number, Size, Value, and Types
of Farms, and Major Land Use in the Great
Lakes Basin, Planning Subarea 1.1

TABLE 19-98 Acreage and Production of
Principal Crops and Percentage of Total Great
Lakes Basin Production, Planning Subarea 1.1

1954 1959 1964 1954 1959 1964
Corn Grain FARMS
1000 Acres 0 0 0 Average Size 136 161 176
1000 Bu. 6 7 7 Average Value 6,590 9,482 11,708
% of Basin 0.00 0.00 0.00 Number 8,915 5,795 5,130
% of Basin 2.49 2.02 2,11
Corn Silage
1000 Acres 3 3 3 Cash Grain Farms
1000 Tons 21 21 17 Number 10 5 7
% of Basin 0.21 0.20 0.14 % of Basin 0.02 0.01 0.02
Wheat Other Field Crops
1000 Acres 1 1 1 Number 15 12 24
1000 Bu. 12 18 19 % of Basin 0.47 0.62 1.43
% of Basin 0.02 0.03 0.02 Dairy Farms
Qats Number 4,343 2,080 1,794
1000 Acres 33 30 26 % of Basin 3.62 2.36 2.48
1000 Bu. 816 1,048 877 " Poultry Farms
% of Basin 0.53 0.73 0.73 Number 190 51 45
Barley % of Basin 1.53 0.84 0.90
Acres 1,016 1,089 797 other Livestock
1000 Bu. 18 30 22 Number 188 207 264
% of Basin 0.29 0.57 0.79 % of Basin 0.72 0.80 1.95
Rye
Acres 200 126 75 frat o Nut Fams o 1 w27
1000 Bu. 3 5 1 % of Basin 0.51  0.28 0.3l
% of Basin 0.14 0.27 0.06
Vegetable Farms
Soybeans Number 15 11 6
1000 Acres 0 0 0 % of Basin 0.28  0.31  0.17
1000 Bu. 0 0 0
% of Basin 0.00 0.00 0.00 General
Number 175 119 199
Hay % of Basin 0.54 0.73 1.32
1000 Acres 263 207 208
1000 Tons 349 300 269 Misc., & Unclass.
% of Basin 2.97 2.62 2.32 Number 3,874 3,278 2,364
% of Basin 4.10 3.23 3.03
Alf. & Mix
1000 Acres 29 46 52
1000 Tons 48 83 84 LAND IN FARMS
% of Basin 0.66 1.09 0.97 1000 Acres 1,211 936 901
%Z of Basin 2.79 2.37 2.44
Potatoes
Acres 1,963 977 1,345 Cropland Harvest
1000 Cwt. 181 95 171 1000 Acres 315 252 248
% of Basin 1.17 0.53 0.89 % of Land 26.00 26.93 27.50
Field Beans Cropland Pasture
1000 Acres 0 0 0 1000 Acres 74 58 67
1000 Cwt. 0 0 0 %Z of Land 6.10 6.25 7.43
% of Basin 0.00 0.00 0.00 Other Cropland
Sugar Beets 1000 Acres 42 42 36
Acres [ 0 0 % of Land 3.50 4.44 4.00
Tons 0 0 0 Woods Pasture
% of Basin 0.00 0.00 0.00 1000 Acres 328 224 221
Commer. Veget. . % of Land 27.10 23.90 24.52
Acres 998 383 330 Other Woods
% of Basin 0.23 0.09 0.08 1000 Acres 283 242 217
Orchards & Vines % of Land 23.37 25.84 24.09
Acres 1,057 946 939 Other Pasture
% of Basgin 0.28 0.26 0.27 1000 Acres 81 55 52
% of Land 6.72 5.92 5.78
Source: U.S. Department of Commerce, U.S.
Census of Agriculture, 1954, 1959 OtggsoLZ“d 87 63 60
cres
and 1964. Same for Tables 19-99 % of Land 7.20 6.73 6.66

and 19-100.
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TABLE 19-100 Population, Employment, and
Values of Farm Products Sold for the Great
Lakes Basin, Planning Subarea 1.1

TABLE 19-101 Acreage and Production of
Principal Crops and Percentage of Total Great
Lakes Basin Production, Planning Subarea 1.2

ADDITIONAL SOURCE:

Census of Population
1940, 1950, and 1960

1940 1950 1960 1954 1959 1964
Corn Grain
Total
Population 336 330 359 iggg gﬁres g g g
% of Basin 1.8 1.5z 1.36 % of Basin 0.00  0.00  0.00
Rural Farm .
Population 68 46 19 Corn Silage
% of Basin 3.4 262 1.66 1000 Acres ¢ 0 0
1000 Toms 1 2 4
Total %of Basin 0.01 0.02 0.03
Employment 97 124 119
Wheat
% of Basin 1.44 1.42 1.20 1000 Acres 1 1 1
Agricultural 1000 Bu. 23 21 18
Employment 14 11 4 % of Basin 0.04 0.03 0.02
% of Basin 2.35 2.46 1.51
Oats
1000 Bu. 778 604 796
Farmers 1 % of Basin 0.51 0.42 0.67
Work Off Farm 6 4 3 Barley
fB 3.11 2.55 2.63 a
% of Basin Acres 1,238 489 281
PRODUCTS SOLD 1000 Bu. 28 12 8
(Value in $1000) % of Basin 0.45 0.22 0.30
FARM PRODUCTS Rye
TOTAL 15,914 15,683 17,352 Acres 104 176 216
% of Basin 0.88 0.78 0.73 1000 Bu. 2 2 4
CROPS SOLD % of Basin 0.10 0.14 0.20
Total 1,946 2,266 3,056 Soybeans
% of Basin 0.26 0.30 0.31 1000 Acres 0 0 0
1000 Bu. 0 0 0
Nurgsery & Grnhse.
Number 235 379 349 % of Basin 0.00 0.00 0.00
% of Basin 0.30 0.38 0.34 Hay
1000 Acres 138 95 95
Forest Prods.
e G o pom o w o ogm o
% of Basin 7.16 7.13 5.00 : : .
Commer. Veget Alf. & Mix
Number 108 120 a1 1000 Acres 12 14 14
% of Basin 0.3  0.17 0.0 1000 Tons 20 2 22
. : : % of Basin 0.27 0.32 0.25
LIVESTK. & PROD.
Potatoes
: . 1000 Cwt. 554 397 360
Dairy Prods. % of Basin 3.57 2,21 1.86
Number 10,790 9,612 9,551
Field Beans
% of Basin 1.80 1.42 1.21 1000 Acres 0 0 0
Poultry & Prods. 1000 Cwt. 0 0 0
Number 1,292 623 982 % of Basin 0.00 0.00 0.00
% of Basin 0.92 0.52 0.65 Sugar Beets
Cattle & calves Acres 34 0 0
Number 1,658 2,651 2,532 Tons 157 0 0
% of Basin 0.85 0.85 0.85 % of Basin 0.02 0.00 0.00
Hogs & pigs Commer., Veget.
Number 107 230 104 Acres 241 241 218
% of Basin 0.09 0.19 0.09 % of Basin 0.06 0.06 0.05
Sheep & lambs Orchards & Vines
Number 77 209 84 Acres 778 492 217
% of Basin 0.72 1.82 0.83 % of Basin 0.20 0.13 0.06
1Rounded to 1,000 people Source: U.S. Department of Commerce, U.S.

Census of Agriculture, 1954, 1959,
Same for Tables 19-102

and 1964.

and 19-103.
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TABLE 19-102 Number, Size, Value, and
Types of Farms, and Major Land Use in the
Great Lakes Basin, Planning Subarea 1.2

TABLE 19-103 Population, Employment, and
Values of Farm Products Sold for the Great
Lakes Basin, Planning Subarea 1.2

1954 1959 1964 1940 1950 1960
FARMS Total
Average Size 147 173 199 ota
Average Value 6,901 9,535 13,417 Population vroo e =
Number 4,346 2,696 2,064 % of Basin 1.0 . .
% of Basin 1.21 0.94 0.85 Rural Farm
: Population 35 24 10
Cash Grain Farms P
Number 5 5 10 % of Basin 1.64 1.35 0.84
% of Basin 0.01 0.01 0.03 Total
; Employment 52 57 56
Other Field Crops D0y
Nerbor P 72 52 42 % of Basin 0.77  0.65  0.57
% of Basin 2.25 2.67 2.50 Agricultural
Employment 6 5 2
Dairy Farms p.Loymi
Number 1,827 861 730 % of Basin 1.03 1.16 0.69
% of Basin 1.52 0.98 1.01 1954 1959 1964
Poultry Farms Farmers
Number 109 30 35 1
. Work Off Farm 3 2 1
% of Basin 0.88 0.49 0.70 % of Basin 1.48 1.08 0.96
Otgi;bleestock PRODUCTS SOLD
er 99 110 154 (Val in $1000)
% of Basin 0.38 0.43 0.73 2ue in
. - FARM PRODUCTS
Fruit & Nut Farms TOTAL 8,948 7,480 8,086
Number 30 25 35
% of Basin 0.3%  0.35  0.48 % of Basin 0.50  0.37 0.3
CROPS SOLD
Vegetable Farms Total 2,485 1,838 2,267
Number 0 0 3 0.24 0.23
% of Basin 0.00  0.00  0.08 % of Basin 0.33 : :
Nursery & Grnhse.
G 1
enerd Number 233 217 277
Number 302 66 96 0
% of Basin 0.93 0.41 0.64 % of Basin 6.29 0.22 .27
Misc. & Unclass. Forest Prods.
Nuber 1,902 1,547 959 Number g w2
% of Basin 2.01 1.52  1.23 % of Basin 4.86 : '
Commer. Veget.
Number 32 31 44
LAND IN FARMS
1000 Acres 641 466 411 % of Basin 0.05 0.04 0.05
% of Basin 1.48 1.18 1.11 LIVESTK. & PROD.
Total 6,463 5,643 5,799
Cropland Harvest ’ ’ ’
1000 Acres 187 130 124 % of Basin 0.61 0.45 0.42
% of Land 29.21 27.87 30.29 Dairy Prods.
Cropland Pasture Number 5,022 3’87$ 36828
1000 Acres 66 54 51 % of Basin 0.84 0.3 :
% of Land 10.23 11.62 12.48 Poultry & Prods.
Number 497 254 468
Other Cropland
1000 Acres 41 4l 33 % of Basin 0.35 0.21 0.31
% of Land 6,34 8.84 7.92 Cattle & calves
Woods Pasture Numbexr 877 1’428 16332
1000 Acres 133 71 58 % of Basin 0:.45 0.4 '
% of Land 20.74 15.15 14.02 Hogs & pigs
Number 34 61 35
Other Woods
1000 Acres 160 134 107 % of Basin 0.03 0.05 0.03
% of Land 25.06 28.81 26.08 Sheeps & lambs
Number 19 24 28
Other Pasture
1000 Acres 28 15 21 %Z of Basin 0.17 0.21 0.28
% of Land 4.34 3.26 5.08 1
Other Land Rounded to 1,000 people
1000 Acres 26 21 17 ADDITIONAL SOURCE: Census of Population
% of Land 4,09 4.45 4.14 1940, 1950, and 1960
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TABLE 19-104 Acreage and Production of TABLE 19-105 Number, Size, Value, and
Principal Crops and Percentage of Total Great  Types of Farms, and Major Land Use in the

Lakes Basin Production, Planning Subarea 2.1

Great Lakes Basin, Planning Subarea 2.1

1954 1959 1964 1954 1959 1964
Corn Grain FARMS
1000 Acres 194 264 249 Average Size 132 145 151
1000 Bu, 10,926 18,404 16,706 Average Value 15,055 20,262 25,119
% of Basin 4.42 6.27 5.88 Number 42,626 36,241 32, 537
Corn Silage % of Basin 11,91 12.65 13,39
1000 Acres 321 293 277 Cash Grain Farms
1000 Tomns 3,006 3,202 3,124 Number 716 331 410
% of Basin 30.07 30.37 25.11 % of Basin 1.30 0.92 1.05
Wheat Other Field Crops
1000 Acres 15 15 14 Number 315 213 227
1000 Bu. 397 450 459 % of Basin 9.87 10.93 13.53
% of Basin 0.61 0.73 0.60 .
Dairy Farms
Oats Number 32,445 24,290 20,849
1000 Acres 801 737 613 % of Basin 27.06 27.56 28.81
1000 Bu. 40,060 39,641 31,868 Poultry Farms
% of Basin 26.16 27.46 26.70 Nugber 623 274 226
Barley % of Basin 5.02 4.50 4,52
Acres 38,259 14,143 6,743 Other Livestock
1000 Bu. 1,521 585 282
Number 1,473 2,152 1,543
f B . . . > : ’
% of Basin 24.42  11.04  10.18 % of Basin 5.65  8.32 7.3
Rye
Fruit & Nut Farms
Acres 16,055 10,034 6,943 Nugber 402 184 231
1000 Bu, 27 146 123 % of Basin 4.5 2,57 3.16
% of Basin 11.64 8.38 6.91
Soybeans Vegetable Farms
1000 Acres 2 2 1 gugge;asin 7?1; 10?33 13?;%
1000 Bu. 23 41 212
% of Basin 0.08 0.10 0.46 General
Hay Number 1,941 979 1,496
PP 1,032 1,006 1,025 % of Basin 5.95 6.04 9.91
1000 Tons 2,141 2,355 2,350 Misc. & Unclass.
Z of Basin 18.23 20.55 20.34 Number 4,334 7,464 7,076
ALF. & Mix % of Basin 4,59 7.35 9.06
1000 Acres 812 810 836
1000 Tomns 1,772 1,965 2,024 LAND IN FARMS
% of Basin 24,56 25.65 23,29 1000 Acres 5,646 5,243 4,921
Potatoes % of Basin 13.02 13.27 13.32
Acres 19,103 21,279 20,972 Cropland Harvest
1000 Cwt. 2,879 3,655 3,889 1000 Acres 2,603 2,533 2,432
% of Basin 18,51 20.32 20.12 % of Land 46,10 48.30 49.43
Field Beans Cropland Pasture
1000 Acres 0 1] 0 1000 Acres 706 581 485
1000 Cwt. ’ 0 0 0 % of Land 12,51 11.07 9.86
% of Basin 0.01 0.00 0.00 Other Cropland
Sugar Beets 1000 Acres 165 182 282
Acres 8,168 4,959 0 %Z of Land 2.91 3.47 5.73
Tons 98,815 63,094 0 Woods Pasture
% of Basin 9.45  3.82  0.00 1000 Acres 753 523 426
Commer. Veget. % of Land 13.34 9.98 8.65
Acres 84,506 99,153 112,623
Other Woods
%2 of Basin 19.51 22.73 25.88 1000 Acres 680 729 687
Orchards & Vines % of Land 12.05 13.91 13.96
Acres 16,654 16,271 12,923
M H 4 Other Pasture
% of Bagin 4,38 4.45 3.72 1000 Acres 331 276 224
Source: U.S. Department of Commerce, U.S. % of Land 5.87 3.2 4.54
Census of Agriculture, 1954, 1959, Other Land
and 1964. Same for Tables 19-105 1000 Acres 407 419 383
and. 19-106. % of Land 7.22 8.00 7.79
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TABLE 19-106 Population, Employment, and
Values of Farm Products Sold for the Great
Lakes Basin, Planning Subarea 2.1

TABLE 19-107 Acreage and Production of
Principal Crops and Percentage of Total Great
Lakes Basin Production, Planning Subarea 2.2

1940 1950 1960 1954 1959 1964
Corn Grain
Total 1000 Acres 841 939 797
Population 709 816 896 1000 Bu. 51,822 65,188 62,846
% of Basin 3.79 3.75 3.40 % of Basin 20.96  22.19  22.11
Rural Farm Corn Silage
Population 221 202 154 1000 Acres 169 125 119
% of Basin 10.26 11.51 13.49 1000 Tons 1,776 1,519 1,558
Total % of Basin 17.76 14.40 12.53
Employment 245 300 313 Wheat
% of Basin 3.63 3.44 3.18 1000 Acres 112 123 157
§ 3,327 3,837 5,537
Agricultural }000 Bu.‘ , , N
Employmem: 77 68 43 A Of Basin 5-14 6.22 7.19
% of Basin 13.07 14.48  14.69 Oats
1000 Acres 548 356 230
1954 1959 1964 1000 Bu. 22,580 16,694 12,895
Farmers 1 % of Basin 14.74 11.57 10.80
Work Off Farm 17 16 14 Barley
% of Basin 9.70 11.02 11.50 Acres 20,095 14,715 13,203
" 1000 Bu. 655 563 644
PRODUCTS SOLD 5 .
(Value in $1000) % of Basin 10.51 10.63 23.28
FARM PRODUCTS Rye
TOTAL 200,803 243,090 285,446 Pt a’iiﬁ 9’153 6’223
u.
% of Basin 11.12 12.08  12.00 7 of Basin 7.79 1.3 7.8
CROPS SOLD Sovbeans
Total 31,423 33,989 51,888 oybean
% of Bastn 4.19 b. 44 5.30 1000 Acres 210 340 357
1000 Bu. 5,462 8,894 8,797
Nursery & Grnhse. Z of Basin 18.73 24.07 19.27
Number 1,785 2,144 3,214 Ha
f Basi 2.26 2.18 .1 Y
% of Basin 3.13 1000 Acres 502 426 393
Forest Prods. 1000 Tons 1,184 1,138 1,066
Number 1,648 1,670 1,993 % of Basin 10.07 9.93 9,22
% of Basin 19.18  14.82 15.50 )
ALf. & Mix
Commer. Veget. 1000 Acres 397 358 340
Number 6,243 7,704 10,583 1000 Tons 998 993 960
% of Basin 9.44 11.01 11.37 % of Basin 13.83 12,97 11.04
LIVESTK. & PROD. Potatoes
Total 169,380 209,101 233,195 Acres 7,612 6,988 7,179
% of Basin 15.88  16.76 16.70 1000 Cwt. 1,046 1,169 1,449
Dairy Prods. % of Basin 6.73 6.50 7.50
Number 123,474 142,796 169,552 Field Beans
% of Basin 20.59 21.05 21.45 1000 Acres 0 0 0
1000 Cwt. 0 0 0
Poultry & Prods.
Number 10,595 8,542 7,362 2 of Basin 0.00 0.00 0.00
% of Basin 7.56 7.19 4.86 Sugar Beets
Cattle & calves Acres Zg’glo §’682 g
Number 21,579 36,987 32,812 Tons 2715 23,51
% of Basin 11.03  11.84  11.07 % of Basin 2.65 1.42 0.00
Commer. Veget.
Hogs & pigs
Number 13,158 20,113 11,438 AeTes et 6?;922 “66832 4i6682
% of Basin 11.32 16,61  10.08 % of Basin . 10. .
Orchards & Vines
sh & lamb
i . 157 256 Acres 8,420 6,396 4,824
9 of Basin 1.03 3.11 2.53 % of Basin 2.22 1.75 1.39
Source: U,S. Department of Commerce, U.S.

1Rounded to 1,000 people
ADDITIONAL SOURCE:

Census of Agriculture, 1954, 1959,
and 1964. Same for Tables 19-108

Census of Population
and 19-109.

1940, 1950, and 1960
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TABLE 19-108 Number, Size, Value, and
Types of Farms, and Major Land Use in the
Great Lakes Basin, Planning Subarea 2.2

TABLE 19-109 Population, Employment, and
Values of Farm Products Sold for the Great
Lakes Basin, Planning Subarea 2.2

1954 1959 1964 1940 1950 1960
FARMS Total
Average Size 123 183 161 Population 6,034 6,919 8,481
Average Value 33,006 63,827 82,680 % of Basin 12.26 31.77 32.16
Number 30,308 23,583 19,829
% of Basin 8.47 8.23 B.16 Rural Farm
X Population 181 148 95
Cash Grain Farms % of Basin 8,42 8.43 8.29
Number 6,526 4,994 5,145
% of Basin 11.83 13.87 13.24 Total
Employment 2,315 2,982 3,407
Other Field Crops % of Basin 34,26 34,21  34.54
Number 106 106 73
% of Basin 3.32 5,44 4.35 Agricultural
Employment 59 52 39
Dairy Farms % of Basin 10.10  11.05  13.28
Number 10,226 7,490 5,401
% of Basin 8.53 8.50 7.46 1954 1959 1964
Poultry Farms Farmers
Number ' 823 344 292 Work Off Farm 13 10 8
% of Basin 6.70  5.65 5.8 % of Basin 7.07  6.91  6.87
Other Livestock PRODUCTS SOLD
Number 2,836 2,953 1,909 (Value in $1000)
% of Basin 10. 88 11.41 9.48 —_—
Fruit & N FARM PRODUCTS
it Farms 6 ’s 97 TOTAL 250,826 259,072 284,902
7 of Basin 0.73 1.05 1.33 % of Basin 13.88 12.87 11.98
CROPS SOLD
Veﬁi£:2ie Farns 802 449 268 Total 103,930 107,033 131,602
i 13. 13.99 13.44
% of Basin 15.23 12,68  10.20 % of Basin 3.86
Nursery & Grnhse.
General Number 21,280 23,763 23,217
Number 1,596 878 1,178 % of Basin 26.88  24.12  22.61
% of Basin 4,90 5.41 7.80
Misc. & Unclass Forest Prods.
* ‘ Number 102 156 230
Number 7,328 6,294 5,366 ) )
% of Basin 7.76  6.20  6.87 % of Basin l.is L3 1.7
Commer. Veget.
LAND IN FARMS Number 9,523 7,924 9,937
. 11. .
1000 Acres 3,714 3,416 3,190 % of Basin 14.39 1.32 10.68
% of Basin 8.57 8.65 8.63 LIVESTK. & PROD. .
Cropland Harvest Total 146,895 152,039 152,611
1000 Acres 2,538 2,431 2,175 % of Basin 13.77  12.19  10.93
% of Land 68.33 71.17 68.18 Dairy Prods.
Cropland Pasture Number 70,343 70,477 73,320
1000 Acres 308 221 161 % of Basin 11.73 10.39 9.28
% of Land 8.30 6.46 5.06 Poultry & Prods.
Other Cropland Number 15,631 9,142 9,772
1000 Acres 109 100 289 % of Basin 11.15 7.70 6.45
% of Land 2.95 2.91 9.06 Cattle & calves
Woods Pasture Number 41,320 52,035 44,583
1000 Acres 213 143 117 % of Basin 21.12 16.66 15.04
% of Land 5.74 4.19 3.67 Hogs & pigs
Other Woods Number 18,561 18,488 16,205
1000 Acres 100 121 114 % of Basin 15.97 15,27 14,28
% of Land 270 353 3.58 Sheep & lambs
Other Pasture Number 698 796 465
1000 Acres 184 134 108 % of Basin 6.54 6.95 4.60
% of Land 4.94 3.93 3.38
Other Land lRounded to 1,000 people
1000 Acres 262 267 225 . £ P
% of Land 7.05 7.81 7.05 ADDITIONAL SOURCE: Census of Population

1940, 1950, and 1960
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TABLE 19-110 Acreage and Production of
Principal Crops and Percentage of Total Great
Lakes Basin Production, Planning Subarea 2.3

Appendix 19

TABLE 19-111 Number, Size, Value, and
Types of Farms, and Major Land Use in the
Great Lakes Basin, Planning Subarea 2.3

1954 1959 1964

Corn Grain

1000 Acres 1,098 1,216 1,070

1000 Bu. 56,277 63,879 60,009

% of Basin 22.76 21.75 21.11
Corn Silage

1000 Acres 108 110 150

1000 Tons 963 1,130 1,729

% of Basin 10.38 10.71 13.90
Wheat

1000 Acres 534 573 508

1000 Bu. 14,421 17,405 18,659

% of Basin 22.27 28.24 24,22
Oats

1000 Acres 626 401 285

1000 Bu. 22,499 15,709 14,398

% of Basin 14.69 10.88 12.06
Barley

Acres 45,455 57,321 13,232

1000 Bu. 1,643 1,881 571

% of Basin 26.36 35.52 20.62
Rye

Acres 26,701 21,844 18,554

1000 Bu. 461 444 476

% of Basin 24.69 25.48 26.68
Soybeans

1000 Acres 69 145 223

1000 Bu. 1,442 3,054 4,782

% of Basin 4.95 7.23 10.47
Hay

1000 Acres 911 734 704

1000 Tons 1,492 1,466 1,625

% of Basin 12.69 12,79 14,06
Alf. & Mix

1000 Acres 524 523 576

1000 Tons 944 1,126 1,423

% of Basin 13.08 14.70 16.37
Potatoes

Acres 13,882 15,080 12,584

1000 Cwt. 2,272 2,786 2,849

% of Basin 14.61 15.50 14.74
Field Beans

1000 Acres 52 66 97

1000 Cwt. 398 753 1,013

% of Basin 9.05 10.98 11,57
Sugar Beets

Acres 5,865 2,235 412

Tons 66,587 32,148 6,203

% of Basin 6.37 1.94 0.37
Commer. Veget.

Acres 45,836 48,272 43,137

% of Basin 10.58 11.07 9.91
Orchards & Vines

Acres 106,484 112,158 123,520

% of Basin 28.02 30.67 35.51
Source: U.S. Department of Commerce, U.S.

Census of Agriculture, 1954, 1959,
Same for Tables 19-111

and 196 4.
and 19-112,

1954 1959 1964

FARMS

Average Size 109 124 135

Average Value 17,817 26,545 34,533

Number 65,365 54,484 46,619

% of Basin 18.27 19.01 19.18
Cash Grain Farms

Number 10,348 5,958 6,848

% of Basin 18.76 16.55 17.62
Other Field Crops

Number 382 307 208

Z of Basin 11.96 15.76 12.40
Dairy Farms

Number 14,365 10,601 9,133

% of Basin 11.98 12.03 12.62
Poultry Farms

Number 2,923 1,629 1,452

% of Basin 23.56 26.75 - 29.05
Other Livestock

Number 6,793 6,726 5,728

% of Basin 26,07 25,99 28.45
Fruit & Nut Farms

Number 3,056 2,642 2,605

% of Basin 34.55 36.86 35.60
Vegetable Farms

Number 927 546 573

% of Basin 17.60 15.42 15.89
General

Number 8,727 3,719 2,936

% of Basin 26.77 22,93 19.44
Misc. & Unclass.

Number 17,844 22,356 16,136

% of Basin 18.90 22.00 20.66
LAND IN FARMS

1000 Acres 7,143 6,742 6,309

% of Basin 16.47 17.06 17.08
Cropland Harvest

1000 Acres 3,809 3,629 3,356

% of Land 53.33 53.83 53.19
Cropland Pasture

1000 Acres 786 611 475

% of Land 11.01 9.06 7.52
Other Cropland

1000 Acres 517 672 870

Z of Land 7.24 9.97 13.79
Woods Pasture

1000 Acres 401 259 203

Z of Land 5.61 3.84 3.22
Other Woods

1000 Acres 456 533 529

% of Land 6.38 7.90 8.38
Other Pasture

1000 Acres 477 343 288

% of Land 6.67 5.08 4.56
Other Land

1000 Acres 696 696 589

% of Land 9.75 10.32 9.34




TABLE 19-112 Population, Employment, and
Values of Farm Products Sold for the Great
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TABLE 19-113 Acreage and Production of

Lakes Basin, Planning Subarea 2.3

1940 1950 1960

Total

Population 1,499 1,807 2,211

% of Basin 8.01 8.31 8.38
Rural Farm

Population 374 309 224

% of Basin 17.23 17.62 19.54
Total

Employment 519 695 810

% of Basin 7.68 7.97 8.21
Agricultural

Employment 95 73 47

% of Basin 16.14 15,62 15.76

1954 1959 1964

Farmers 1

Work Off Farm 35 30 26

% of Basin 19.57 20.90 21.31
PRODUCTS SOLD
(Value in $1000)
FARM PRODUCTS

TOTAL 292,046 340,080 410,895

Z of Basin 16.17 16.90 17.27
CROPS SOLD

Total 134,213 142,548 175,855

Z of Basin 17.90 1B.64 17.96
Nursery & Grnhse.

Number 10,439 12,273 13,515

% of Basin 13.19 12.46 13.16
Forest Prods.

Number 1,011 1,587 2,090

% of Basin 11.77 14.08 16.26
Commer. Veget.

Number 9,390 9,569 13,219

% of Basin 14.19 13.68 14.20
LIVESTK. & PROD.

Total 167,905 197,604 234,527

% of Basin 15.74 15.84 16.79
Dairy Prods.

Number 72,299 80,334 102,153

% of Basin 12.06 11.84 12,93
Poultry & Prods.

Number 31,683 29,485 42,522

% of Basin 22.61 24,82 28.06
Cattle & calves

Number 30,178 51,503 52,371

%Z of Basin 15.43 16.49 17.67
Hogs & pigs

Number 30,409 32,928 32,671

% of Basin 26.16 27.20 28.78
Sheep & lambs

Number 2,414 2,620 2,696

% of Basin 22.60 22.86 26.66

lRounded to 1,000 people

ADDITIONAL SOURCE: Census of Population
1940, 1950, and 1960

Principal Crops and Percentage of Total Great
Lakes Basin Production, Planning Subarea 2.4

1954 1959 1964

Corn Grain

1000 Acres 77 71 64

1000 Bu. 2,457 3,071 3,177

% of Basin 0.99 1.05 1.12
Corn Silage

1000 Acres 41 34 42

1000 Tons 270 290 362

% of Basin 2,70 2.75 2.91
Wheat

1000 Acres 43 45 32

1000 Bu. 1,099 1,160 1,043

% of Basin 1.70 1.88 1,35
Oats

1000 Acres 118 79 54

1000 Bu. 3,250 1,903 1,793

% of Basin 2.12 1.32 1.50
Barley

Acres 3,488 3,315 1,472

1000 Bu. 91 79 51

% of Basin 1.45 1.49 1.83
Rye

Acres 12,507 8,994 6,481

1000 Bu. 177 137 125

%Z of Basin 9.50 7.88 7.00
Soybeans

1000 Acres )] 0 o]

1000 Bu. 6 2 3

% of Basin 0.02 0.00 0.01
Hay

1000 Acres 376 303 278

1000 Ton 534 456 454

%Z of Basin 4.54 3.98 3.93
Alf, & Mix

1000 Acres 240 216 213

1000 Tons 362 350 370

%Z of Basin 5.01 4.57 4.25
Potatoes

Acres 11,714 6,959 3,349

1000 Cwt. 1,360 1,042 644

% of Basin 8.75 5.79 3.33
Field Beans

1000 Acres 11 3 3

1000 Cwt. 64 3 35

% of Basin 1.45 0.45 0.40
Sugar Beets

Acres 356 0 89

Tons 3,015 0 800

% of Basin 0.29 0.00 0.05
Commer. Veget.

Acres 17,267 14,398 15,956

Z of Basin 3.99 3.30 3.67
Orchards & Vines

Acres 61,918 69,810 72,696

% of Basin 16.29 19.09 20.90

Source: U.S. Department of Commerce, U.S.
Census of Agriculture, 1954, 1959,
and 1964. Same for Tables 19-114
and 19-115.
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TABLE 19-114 Number, Size, Value, and
Types of Farms, and Major Land Use in the
Great Lakes Basin, Planning Subarea 2.4

TABLE 19-115 Population, Employment, and
Values of Farm Products Sold for the Great
Lakes Basin, Planning Subarea 2.4

1954 1959 1964 1940 1950 1960
FARMS
Total
Averapge Size 139 154 167
Average Value 9,825 15,929 21,461 Fopulation Jo e
Number 18,974 13,848 11,230 : : -
% of Basin 5.30 4.83 4.62 Rural Farm
Population 125 94 50
Cash Grain Farms o .
Number 401 70 204 % of Basin 5.81 5.37 4.41
% of Basin 0.73 0.19 0.52 Total
; Employment 111 134 147
Other Field Crops
Number 232 136 69 % of Basin 1.64 1.54 1.49
% of Basin 7.27 6.98 4,11 Agricultural
Dairy Farms Employment 30 22 10
Number 6,597 3,509 2,756 % of Basin 5.14 4.75 3.52
% of Basin 5.50 3.98 3.81 1954 1959 1964
Poultry Farms Farmers
Number 469 219 183 Work Off Farm® 1 8 7
% of Basin 378 3.60 3.6 % of Basin 6.22  5.64  5.28
Other Livestock PRODUCTS SOLD
Number 1,069 991 930 (Value in $1000)
% of Basin 4.10 3.83 4.42 ———— ——
. FARM PRODUCTS
Fr;t;bng“‘ Farms 915 1.240  1.300 - TOTAL 53,183 59,215 73,301
o . : 4 % of Basin 2.94 2.94 3.08
% of Basin 10.61 17.30 17.76
CROPS SOLD
veﬁi;;bie Farms 380 171 188 Total 24,471 26,409 34,638
e % of Basin 3.26 3.45 3.54
% of Basin 7.22 4.83 5.21
Nursery & Grnhse.
General 1,683 508 s6s Number 1,359 1,38 1,526
% of Basin 5.16  3.13  3.76 % of Basin .7z L3 1.49
Forest Prods.
A ber %204 7,004 5,012 Number 896 305 1,518
. 2 : > % of Basin 10.42 8.03 11.81
% of Basin 7.63 6.89 6.44
Commer. Veget.
Number 3,037 2,660 3,880
LAND IN FARMS % of Basin 459 3.80  4.17
1000 Acres 2,646 2,135 1,877
% of Basin 6.10 5.40 5.08 LIVESTK. & PROD.
Cropland Harvest Total 28,711 32,878 38,248
1000 Acres 800 654 591 % of Basin 2.69 2.64 2.74
% of Land 30.22 30.62 31.49 Dairy Prods.
Number 16,498 18,547 21,193
Cropland Pasture . 2 4 2
1000 Acres 370 255 223 % of Basin 2,75 2.73 2.68
% of Land 14.00 11.96 11.88 Poultry & Prods.
Other Cropland Number 3,797 3,295 4,817
1000 Acres 248 263 235 % of Basin 271 .77 318
%Z of Land 9.36 12.31 12.52 Cattle & calves
Woods Pasture Number 6,257 9,127 9,020
1000 Acres 384 245 186 %Z of Basin 3.20 2.92 3.04
% of Land 14.53 11.45 9.88 Hogs & pigs
Other Woods Number 1,753 1,559 1,228
1000 Acres 476 427 386 % of Basin 1.1 1.29 1.08
%Z of Land 17.99 20.02 20.56 Sheep & lambs
Nunber 251 247 192
Other Pasture
1000 Acres 207 143 126 Z of Basin 2.35 2.15 1.90
% of Land 7.81 6.71 6.72 1
other Land Rounded to 1,000 people
1000 Acres 161 148 131 ADDITIONAL SOURCE: Census of Population
%Z of Land 6.09 6.93 6.96 1940, 1950, and 1960




TABLE 19-116 Acreage and Production of
Principal Crops and Percentage of Total Great
Lakes Basin Production, Planning Subarea 3.1

1954 1959 1964

Corn Grain

1000 Acres 13 13 14

1000 Bu. 406 580 759

% of Basin 0.16 0.20 0.27
Corn Silége

1000 Acres 11 12 18

1000 Tons 73 107 165

% of Basin 0.73 1.01 1.32
Wheat

1000 Acres 23 26 18

1000 Bu. 624 732 638

% of Basin 0.96 1.19 0.83
Oats

1000 Acres 52 45 38

1000 Bu. 1,714 1,394 1,571

% of Basin 1.12 0.97 1.32
Barley

Acres 4,974 2,339 901

1000 Bu. 132 53 33

% of Basin 2,12 1.00 1.20
Rye

Acres 4,310 1,940 1,198

1000 Bu. 7 35 24

% of Basin 4.13 1.98 1.37
Soybeans

1000 Acres 0 0 1

1000 Bu. 1 3 12

% of Basin 0.00 0.01 0.03
Hay

1000 Acres 166 148 141

1000 Tons 263 222 240

% of Basin 2.24 1.94 2.08
Alf. & Mix

1000 Acres 131 115 114

1000 Tons 216 181 201

% of Basin 2.99 2.36 2.32
Patatoes

Acres 7,482 6,066 3,878

1000 Cwt. 838 756 625

% of Basin 5.39 4,20 3.23
Field Beans

1000 Acres 5 4 9

1000 Cwt. 25 45 123

% of Basin 0.56 0.66 1.41
Sugar Beets

Acres 909 1,119 1,330

Tons 9,076 15,194 22,105

% of Basin 0.87 0.92 1.32
Commer. Veget.

Acres 1,232 691 886

% of Basin 0.28 0.16 0.20
Orchards & Vines

Acres 2,354 2,413 1,235

% of Basin 0.62 0.66 0.36

Source; U.S. Department of Commerce, U.S.

Census of Agriculture, 1954, 1959,

and 1964.

Same for Tables 19-117

and 19-118.
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TABLE 19-117 Number, Size, Value, and
Types of Farms, and Major Land Use in the
Great Lakes Basin, Planning Subarea 3.1

1954 1959 1964

FARMS

Average Size 163 182 196

Average Value 10,490 15,224 23,459

Number 6,648 5,161 4,258

% of Basin 1.86 1.80 1.75
Cash Grain Farms

Number 206 91 170

% of Basin 0.37 0.25 0.44
Other Field Crops

Number 293 146 113

% of Basin 9.18 7.49 6.73
Dairy Farms

Number 2,362 1,379 1,178

% of Basin 1.97 1.56 1.63
Poultry Farms

Number 115 51 61

% of Basin 0.93 0.84 1.22
Other Livestock

Number 565 604 593

% of Basin 2.17 2.33 2.82
Fruit & Nut Farms

Number 71 46 46

% of Basin 0.80 0.64 0.63
Vegetable Farms

Number 21 5 7

% of Basin 0.40 0.14 0.19
General Farms

Number 832 281 304

% of Basin 2.55 1.73 2.01
Mise. & Unclass.

Number 2,183 2,558 1,786

% of Basin 2.31 2.52 2.29

LAND IN FARMS

1000 Acres 1,084 938 833

% of Basin 2.50 2.37 2.26
Cropland Harvest

1000 Acres 308 272 256

Z of Land 28.40 29.02 30.71
Cropland Pasture

1000 Acres 141 117 121

Z of Land 12.99 12.45 14.58
Other Cropland

. 1000 Acres 59 63 55

%Z of Land 5.48 6.71 6.57
Woods Pasture

1000 Acres 317 232 192

% of Land 29.24 24.73 23.01
Other Woods

1000 Acres 175 170 140

% of Land 16.13 18.16 16.83
Other Pasture

1000 Acres 41 39 35

%Z of Land 3.82 4.17 4.24
Other Land

1000 Acres 43 45 34

% of Land 3.94 4.75 4.06
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TABLE 19-118 Population, Employment, and TABLE 19-119 Acreage and Production of
Values of Farm Products Sold for the Great Principal Crops and Percentage of Total Great

Lakes Basin, Planning Subarea 3.1 Lakes Basin Production, Planning Subarea 3.2
g
1940 1950 1960 _ 1954 1959 1964
foral %3000 Acres 280 306 308
Foputacion o e 1000 Bu. 11,640 16,664 20,640
of Basin : ‘ ' % of Basin 4.71 5.68 7.26
Rural Farm
Corn Silage
§°p“lati?“ 1 3§ L 3; L ég 1000 Acres 69 57 78
of Basin : : : 1000 Tons 535 621 880
Total % of Basin 5.35 5.89 7.08
Employment 28 32 38 Wheat
% of Basin 0.41 0.36 0.38 bt O 270 118 274
Agricultural 1000 Bu. 8,566 11,413 12,252
Employment 11 9 3 % of Basin 13.23 18.52 15.90
% of Basin 1.90 1.84 1.16 Dats
1000 Acres 250 181 127
1954 1959 1964 1000 Bu. 10,165 9,432 7,259
Farmers 1 % of Basin 6.64 6.53 6.08
Work Off Farm Y% 3 2 Barley
% of Basia 2.09 2,06 1.97 Acres 11,069 14,805 7,842
PRODUCTS SOLD 1000 Bu. 350 590 404
(Value in $1000) % of Basin 5.62 11.13 14.60
FARM PRODUCTS Rye
TOTAL 15,129 17,769 22,216 Acres 7,371 8,989 6,348
% of Basin 0.84 0.88 0.93 1000 Bu. 125 215 173
.72 12.32 9.71
CROPS SOLD % of Basin 6.7 3
Total 4,964 4,645 6,504 Soybeans
% of Basin 0.66 0.61 0.66 1000 Acres 27 37 66
Nursery & Grohse 1000 Bu. T 44l 865 1,461
u . % . 2.05 3.20
Number 332 74 114 % of Basin 1.51
% of Basin 0.42 0.08 0.11 Hay
- ¢ Prod 1000 Acres 395 332 300
orast ‘rods- 1000 Tons 642 688 650
Number 290 359 437
£ .46 6.00 5.63
% of Basin 3.38 3.19 3.40 % of Basin 3
Alf. & Mix
Commer. Veget. 1000 Acres 285 275 259
Number 224 78 191 1000 Tons 492 599 586
% of Basin 0.34 0.11 0.21 % of Basin 6.81 7.82 6.75
LIVESTK. & PROD. Potatoes
Total 10,164 13,124 15,672 Aeres 10,603 10,302 12,138
% of Basin 0.95 1.05 1.12 1000 Cwt. 1,059 1,291 - 1,921
Dairy Prods. % of Basin 6.81 7.18 9.94
Number 5,295 6,449 8,624 Fleld Beans
% of Basin 0.88 0.95 1.09 1000 Acres 299 360 430
Poultry & Prods. 1000 Cwt. 2,556 4,600 5,923
Number 1,050 839 1,291 % of Basin 58.09 67.03  67.65
% of Basin 0.75 0.71 0.85 Sugar Beets
Cattle & calves Acres 49,283 59,088 64,556
Number 3,118 5,082 5,182 1000 Tons 568 1,014 1,074
% of Basin 1.59 1.63 1.75 % of Basin 54,32 61.34 63.90
Hogs & pigs Commer., Veget.
Number 453 457 301 Acres 16,127 18,137 15,222
% of Basin 0.39 0.38 0.26 % of Basin 3.72 4.16 3.50
Sheep & lambs Orchards & Vines
Number 169 232 171 ’ Acres 6,454 5,134 3,813
% of Basin 1.58 2.03 1.69 % of Basin 1.70 1.40 1.10

1 1Rounded figures.
Rounded to 1,000 people Source: U.S. Department of Commerce, U.S.
ADDITIONAL SOURCE: Census of Population Census of Agriculture, 1954, 1959,
and 1964. Same for Tables 19-120
1940, 1950, and 1960 and 10-121



TABLE 19-120 Number, Size, Value, and
Types of Farms, and Major Land Use in the
Great Lakes Basin, Planning Subarea 3.2

1954 1959 1964
FARMS
Average Size 115 128 144
Average Value 17,328 28,954 39,744
Number 27,907 23,394 19,719
% of Basin 7.80 8.16 8.11
Cash Grain Farms
Number 7,548 6,074 6,326
% of Basin 13.68 16.87 16.28
Other Field Crops
Number 460 531 460
% of Basin 14.41 27.26 27,41
Dairy Farms
Number 6,913 4,669 3,858
% of Basin 5.76 5.30 5.33
Poultry Farms
Number 674 258 236
% of Basin 5.43 4.24 4.72
Other Livestock
Number 1,591 1,455 1,318
% of Basin 6.11 5.62 6.27
Fruit & Nut Farms
Number 85 76 67
% of Basin 0.96 1.06 0.92
Vegetable Farms
Number 195 161 146
% of Basin 3.70 4,55 4.05
General
Number 3,072 1,653 1,224
%Z of Basin 9.42 10.19 8.10
Misc. & Unclass.
Number 7,369 8,517 6,084
% of Basin 7.81 8.38 7.79
LAND IN FARMS
1000 Acres 3,198 2,996 2,831
% of Basin 7.38 7.58 7.66
Cropland Harvest
1000 Acres 1,726 1,729 1,721
- % of Land 53.96 57.73 60.80
Cropland Pasture
1000 Acres 341 233 180
% of Land 10.66 7.79 6.35
Other Cropland
1000 Acres 206 208 219
% of Land 6.44 6.95 7,73
Woods Pasture
1000 Acres 361 239 193
Z of Land 11,27 7.99 6.83
Other Woods
1000 Acres 187 236 236
% of Land 5.86 7.86 8.33
Other Pasture
1000 Acres 129 101 72
%2 of Land 4.04 3.36 2.54
Other Land
1000 Acres 249 249 210
% of Land 7.77 8.32 7.41
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TABLE 19-121 Population, Employment, and
Values of Farm Products Sold for the Great
Lakes Basin, Planning Subarea 3.2

1940 1950 1960

Total

Population 638 738 938

% of Basin 3.41 3.39 3.56
Rural Farm

Population 177 136 97

% of Basin 8.23 7.76 8. 52
Total

Employment 210 270 318

% of Basin 3.1 3.10 3.23
Agricultural

Ewployment 43 31 17

% of Basin 7.42 6.60 5.79

1954 1959 1964

Farmers 1

Work Off Farm 15 12 11

% of Basin 8.13 8.39 8.51
PRODUCTS SOLD
(Value in $1000)
FARM PRODUCTS

TOTAL 118,232 140,434 186,005

% of Basin 6.54 6.98 7.82
CROPS SOLD

Total 62,213 75,342 104,115

% of Basin 8. 30 9.85 10.63
Nursery & Grnhse.

Number 1,313 1,361 1,765

% of Basin 1.66 1.36 1.72
Forest Prods.

Number 287 554 545

% of Basin 3.34 4.92 4.24
Commer. Veget.

Number 2,122 2,504 2,882

% of Basin 3.21 3.58 3.10
LIVESTK. & PROD.

Total 56,019 65,092 81,689

% of Basin 5.25 5.22 5.85
Dairy Prods.

Number 30,995 34,393 43,845

% of Basin 5.17 5.07 5.55
Poultry & Prods.

Number 7,325 5,694 8,432

% of Basin 5.23 4.79 5.57
Cattle & calves

Number 13,016 19,900 24,026

% of Basin 6.66 6.37 8.11
Hogs & pigs

Number 4,005 4,389 4,191

% of Basin 3.45 3.62 3.69
Sheep & lambs

Number 485 517 464

% of Basin 4.54 4.51 4.59

YRounded to 1,000 people

ADDITIONAL SOURCE: Census of Population
1940, 1950, and 1960
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TABLE 19-122 Acreage and Production of TABLE 19-123 Number, Size, Value, and
Principal Crops and Percentage of Total Great  Types of Farms, and Major Land Use in the
Lakes Basin Production, Planning Subarea 4.1 Great Lakes Basin, Planning Subarea 4.1

1954 1959 1964 1954 1959 1964
Corn Grain FARMS
1000 Acres 374 401 340 Average Size 107 120 133
1000 Bu. 19,531 23,441 21,907 Average Value 21,377 34,679 44,377
% of Basin 7.90 7.98 7.71 Number 25,423 20,908 17,472
% of Basin 7.10 7,30 7.19
Corn Silage
1000 Acres 70 64 79 Cash Grain Farms
1000 Tons 576 634 867 Number 5,366 3,431 3,589
% of Basin 5.76 6.01 6.97 % of Basin 9.73 9.53 9.23
Wheat Other Field Crops
1000 Acres 236 222 206 Number 130 122 115
1000 Bu. 6,772 6,756 8,001 Z of Basin 4.07 6.26 6.85
% of Basin 10.46 10.96 10.38 Dairy Farms
Oats Number 6,086 4,704 3,790
1000 Acres 236 182 148 % of Basin 5.08 5.34 5.24
R S
' : ° Number 820 317 247
Barley % of Basin 6.61 5.21 4.94
Acres 7,115 9,592 2,856 Other Livestock
1000 Bu. 217 300 131 Numb 2.179 1,897 86
% of Basin 3.49  5.66  4.73 er : d 1,3
’ * % of Basin 8. 36 7.33 7.54
Rye .
Fruit & Nut Farms
Acres 7,335 6,451 4,731 Number 191 151 162
1000 Bu. 139 153 130 % of Basin 2.6 2.11  2.21
% of Basin 7.43 8.76 7.27 ’ )
Soybeans Vegetable Farms
1000 Acres 86 128 138 guz:e;asin 1153; 124§2 12432
1000 Bu, 1,830 3,303 3,358 ' ’ :
% of Basin 6.27 7.83 7.36 General
Hay Number 2,228 989 905
1000 Acres 185 103 297 % of Basin 6.83 6.10 5.99
1000 Tons 632 618 633 Misc. & Unclass.
% of Basin 5.38 5.39 5.48 Number 7,832 8,846 6,633
ALF. & Mix % of Basin 8. 30 8.71 8.49
1000 Acres 231 214 233
1000 Tons 412 472 534 LAND IN FARMS
%Z of Basin 5.71 6.16 6.15 1000 Acres 2,717 2,506 2,320
Potatoes % of Basin 6.27 6.3 6.28
Acres 5,791 5,450 4,582 Cropland Harvest
1000 Cwt. 807 811 857 1000 Acres 1,554 1,468 1,360
% of Basin 5.19 4,51 4.43 % of Land 57.18 58.59 58.64
Field Beans Cropland Pasture
1000 Acres 40 62 52 1000 Acres 321 234 183
1000 Cwt. 255 615 574 % of Land 11.82 9.33 7.88
£ . . .
% of Basin 5.79 8.97 6.56 oOther Cropland
Sugar Beets 1000 Acres 185 218 276
Acres 8,530 9,545 13,979 % of Land 6.79 8.70 11.91
Tons 81,456 140,303 194,030
2 Woods Pasture
% of Basin 7.7% 8.49 11.55 1000 Acres 148 103 83
Commer. Veget. % of Land 5.44 4.09 3.58
Acres 27,136 29,759 28,642
: > Other Woods
% of Basin 6.26 6.82 6.58 1000 Acres 147 162 150
Orchards & Vines % of Land 5.40 6.48 6.46
Acres 17,406 13,439 10,108
3 Other Pasture
% of Basin 4.58 3.68 2.91 1000 Acres 116 91 76
Source: U.S. Department of Commerce, U.S. % of Land 4.27 3.64 3.29
Census of Agriculture, 1954, 1959, Other Land
and 1964. Same for Tables 19-123 1000 Acres 247 230 191
and 19-124. % of Land 9.09 9.18 8.25
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TABLE 19-124 Population, Employment and TABLE 19-125 Acreage and Production of
Value of Farm Products Sold for the Great Principal Crops and Percentage of Total Great
Lakes Basin, Planning Subarea 4.1 Lakes Basin Production, Planning Subarea 4.2

1940 1950 1960 1954 1959 1964
T 1 Corn Grain
ota. 1000 Acr
Population 2,697 3,440 4,293 000 Ba. sBe LI 1,253
X 1442 15. 80 16.28 1000 Bu. 79,537 86,932 81,870
% of Basin 4. . . % of Basin 32.16 29.61 28.81
Rural Farm Corn Silage
Population 158 131 78 1000 Acres 27 43 66
% of Basgin 7.33 7.46 6.85 1000 Tons 293 483 828
Total % of Basin 2.93 4.58 6.65
Employment 998 1,348 1,518 Wheat
% of Basin 14.77  15.47  15.39 1000 Acres 656 494 677
Agricultural 1000 Bu. 17,982 12,033 22,353
Employment 41 31 21 % of Basin 27.76 19.52 29.01
% of Basin 7.06 6.56 6.97 Dats
1000 Acres 483 488 275
1934 1959 1964 1000 Bu. 21,400 21,588 16,110
Farmers 1 % of Basin 13.97 14.96 13.49
Work Off Farm 13 11 9 Barley
% of Basin 7 13 18 Acres 16,906 15,309 2,503
PRODUCTS SOLD 1000 Bu. 608 464 133
(Value in $1000) % of Basin 9.76 8.76 4.81
FARM PRODUCTS Rye
TOTAL 113,675 127,624 151,146 Acres 14,679 10,680 9,741
% of Basin 6.29 6.34 6.35 1000 Bu. 292 211 260
% of Basin 15.63 12.10 14.60
CROPS SOLD
Total 53,810 59,080 68,496 Soybeans
% of Basin 7.18 7.72 7.00 1000 Acres 780 1,003 1,132
1000 Bu. 19,303 25,415 26,355
Nursery & Grnhse. % of Basin 66.18  60.21  57.73
Number 7,914 9,652 10,720
% of Basin 10.00 9.80 10.44 Hay
1000 Acres 629 460 411
Forest Prods. 1000 Tons 1,088 852 867
Number 186 346 405 % of Basin 9.26 7.44 7.50
Z of Basin 2.16 3.07 3.15
Alf, & Mix
Commer. Veget. 1000 Acres 333 209 258
Number 4,389 5,590 6,303 1000 Tons 720 460 637
% of Basin 6.63 7.99 6.77 % of Basin 9.98 6.01 7.32
LIVESTK. & PROD. Potatoes
Total 59,865 68,544 82,471 Acres 4,796 3,601 4,498
% of Basin 5.61 5.49 5.91 1000 Cwt. 807 535 901
Dairy Prods. % of Basin 5.19 2.97 4.66
Number 31,532 33,897 44,599 Field Beans
% of Basin 5.26 5.00 5.64 1000 Acres 0 0 0
Poultry & Prods. 1000 Cwt. 0 0 0
Number 7,022 4,417 5,772 % of Basin 0.00 0.00 0.00
% of Basin 5.01 3.72 3.81 Sugar Beets
Cattle & calves Acres 12,768 20,471 28,832
Number 14,175 23,644 25,005 Tons 190,970 364,968 383,341
% of Basin 7.925 7.57 8.4¢4 % of Basin 18.26 22.07 22.82
Hogs & pigs Commer. Veget.
Number 5,303 4,759 4,758 Acres 29,863 37,391 36,549
% of Basin 4.56 3.93 4.19 % of Basin 6.89 8.57 8.40
Sheep & lambs Orchards & Vines
Number 1,350 1,144 1,267 Acres 11,593 8,578 7,550
% of Basin 12.63 9.98  12.53 % of Basin 3.05 2.35 2.17

lRounded to 1,000 people

ADDITIONAL SOURCE: Census of Population
1940, 1950, and 1960

Source: U.S. Department of Commerce, U.S.
Census of Agriculture, 1954, 1959,
and 1964. Same for Tables 19-126
and 19-127. .
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TABLE 19-126 Number, Size, Value, and
Types of Farms, and Major Land Use in the
Great Lakes Basin, Planning Subarea 4.2

TABLE 19-127 Population, Employment, and
Yalue of Farm Products Sold for the Great
Lakes Basin, Planning Subarea 4.2

1954 1959 1964 1940 1950 1960
FARMS Total
Average Size 121 138 156
Average Value 29,555 44,271 58,683 sopulacion L L 1;532
Number 46,111 40,154 35,201 ot Basin : : :
Z of Basin 12.89 14.01 14,48 Rural Farm
. Population 265 213 168
Cash Grain Farms
Number 18,895 13,189 14,139 % of Basin 12,32 12.15 14.65
% of Basin 34,25 36.63 36.38 Total
Employment 411 523 588
Other Field Crops
Number 796 56 100 % of Basin 6.08 6.00 5.96
% of Basin 24.93 2.87 5.96 Agricultural
Employment 70 56 35
Dairy Farms
Number 3,297 4,035 3,426 % of Basin 11.96 12.10 11.87
% of Basin 2.75 4.58 4.73 1954 1959 1964
Poultry Farms
Number 1,56 1,048 1,119 Famers £t Faral 21 19 18
% of Basin 12.62 17.21 2.3 % of Basin 11.59  13.41  14.52
Other Livestock
PRODUCTS SOLD
Number 6,176 6,306 4,995 (Value in $1000)
%Z of Basin 23.70 24,37 23.75
FARM PRODUCTS
Frotr 5 Nut Fams s 160 119 TOTAL 307,520 315,383 392,363
% of Basin 2.54 2.23 1.63 % of Basin 17.02 15.67 16.49
CROPS SOLD
Vegetable Farms 2% 267 5 Total 172,234 151,922 204,487
% of Basin 4.37 10. 36 10.95 % of Basin 22.97 19.86 20.88
Nursery & Grnhse.
General
Number 7,674 4,862 3,260 Numge‘ . 6’1§3 6’523 7’130
% of Basin 23.54  29.97  21.59 % of Basin 7.74 6.63  6.92
Forest Prods.
Misc. & Unclass. Number 235 464 540
Number 7,252 10,131 7,648 9 of Basi 2.73 4.12 4.21
% of Basin 7.68 9.97 9.79 ot Basin . : :
Coumer. Veget.
Number 6,696 8,483 14,941
LAND IN FARMS ’ ’ ’
1000 Acres 5,571 5,537 5,477 % of Basin 10.12 12.12 16.05
% of Basin 12.85 14.01 14.82 LIVESTK. & PROD.
Total 135,287 163,461 187,669
Cropland Harvest % of Basin 12.68  13.10  13.44
1000 Acres 3,993 4,079 3,984
%Z of Land 71.68 73.66 72.73 Dairy Prods.
Number 35,383 37,020 46,342
Cropland Pasture % of Basin 5.90  5.46  5.86
1000 Acres 361 273 196
% of Land 6.49 4,93 3.59 Poultry & Prods.
Number 24,777 26,759 38,219
Other Cropland 4 4 >
1000 Acres 116 175 374 % of Basin 17.68 22.33 25.22
% of Land 2.08 3.16 6.82 Cattle & calves
Number 33,633 61,986 58,570
Woods Pasture , » ,
1000 Acres 269 167 115 % of Basin 17.20 19.85 19.76
% of Land 4.82 3.01 2.10 Hogs & pigs
Number 37,015 33,151 38,877
Other Woods ? 4 M
1000 Acres 264 315 324 Z of Basin 31.85 27.38 34.25
% of Land 4.74 5.70 5.91 Sheep & lambs
Nupber 3,286 3,543 3,191
Other Pasture 4 o 4
1000 Acres 202 153 131 % of Basin 30.75 30.91 31.55
Z of Land 3.62 2.76 2.40 T
Other Land Rounded to 1,000 people
1000 Acres 365 375 353 ADDITIONAL SOURCE: Census of Population
% of Land 6.55 6.78 6.44 1940, 1950, and 1960
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TABLE 19-128 Acreage and Production of TABLE 19-129 Number, Size, Value., and
Principal Crops and Percentage of Total Great Types of Farms, and Major Land Use in the
Lakes Basin Production, Planning Subarea 4.3  Great Lakes Basin, Planning Subarea 4.3

1954 1959 1964

1954 1959 1964
Corn Grain FARMS
1000 Acres 116 81 73 Average Size 75 93 104
1000 Bu. 5,004 5,063 4,982 Average Value 18,206 32,175 43,689
% of Basin 2.02 1.72 1.75 Number 17,211 10,748 8,563
Corn Silage % of Basin 4,81 3.75 3.52
1000 Acres 27 18 19 Cash Grain Farms
1000 Tons 212 184 218 Number 1,518 297 510
% of Basin 2.12 1.74 1.76 % of Basin 2.75 0.82 1.31
Wheat Other Field Crops
1000 Acres 79 47 41 Number 75 29 28
1000 Bu. 1,951 1,029 1,269 % of Basin 2.35 1.49 1.67
% of Basin 3.01 1.67 1.65
Dairy Farms
Oats Number 3,905 2,566 1,808
1000 Acres 69 60 45 % of Basin 3.26 2.91 2.50
1000 Bu. 2,842 2,515 2,472 Poultry Farms
ultry
% of Basin 1.86 1.74 2.07 Numb et 870 391 243
Barley % of Basin 7.01 6.42 4.86
Acres 3,427 2,133 1,234 other Livestock
1000 Bu. 114 61 53
% of Basin 1.8 115 1.93 Number 932 395 467
% of Basin 3.58 2.30 2.22
Rye
Fruit & Nut Farms
Acres 2,861 1,360 1,076 Ny o 460 555 294
1000 Bu. 33 25 27 % of Basi 5.20 3.5 4.02
% of Basin 2.86 1.46 1.50 of Basin : : :
Vegetable Farms
Soybeans Number 280 102 117
1000 Acres 34 28 33 7 of N 5. 32 2.88 3.2
1000 Bu. 569 597 667 of Basin : : -24
% of Basin 1.95 1.42 1.46 General
Hay Number 782 336 471
1000 Acres 171 128 137 % of Basin 2.40 2.07 3.12
1000 Tons 289 252 290 Misec. & Unclass
% of Basin 2.46 2.20 2.51 Number 8,389 6,177 4,625
ALF. & Mix. Z of Basin 8,89 6.08 5.92
1000 Acres 55 34 59 LAND IN FARMS
1000 Tons 107 79 155
4 of Basin 1.48 1.03 1.78 1000 Acres 1,299 1,004 892
% of Basin 3.00 2.54 2.41
Potatoes Cropland Harvest
A 3,303 2,841 2,863
cres 1000 Acres 560 415 392
1000 Cwt. 484 540 615 p 0 1 )
% of Basin .11 3.00  3.18 % of Land 43.09  4L.33 43.96
Cropland Pasture
Field Beans 1000 Acres 81 7 59
1000 Acres 0 0 0 % of Land 6.26 7.10 6.64
1000 Cwt. 0 0 0 ol Lan : . :
% of Basin 0.00 0.00 0.00 Other Cropland
1000 Acres 129 120 105
Sugar Beets
Acres 1 0 0 % of Land 9.90 11.94 11.76
Tons 5 (] 0 Woods Pasture
% of Basin 0.00 0.00 0.00 1000 Acres 104 65 51
Commer. Veget. Z of Land 7.99 6.50 5.73
Acres 8,787 6,973 6,887 Other Woods
% of Basin 2.03 1.60 1.58 1000 Acres 142 126 121
Orchards & Vines % of Land 10.91 12.51 13.53
Acres 19,387 13,199 9,472 Other Pasture
X of Basin 5.10 3.61 2.72 1000 Acres 179 114 90
Source: U.S. Department of Commerce, U.S. % of Land 13.81 .32 10.04
Census of Agriculture, 1954, 1959, Other Land
and 1964. Same for Tables 19-129 1000 Acres 104 93 74
and 19-130. Z of Land 8.04 9.31 8.33
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TABLE 19-130 Population, Employment, and
Values of Farm Products Sold for the Great
Lakes Basin, Planning Subarea 4.3

TABLE 19-131 Acreage and Production of
Principal Crops and Percentage of Total Great
Lakes Basin Production, Planning Subarea 4.4

1940 1950 1960 1954 1959 1964
Total Corn Grain
Population 1,887 2,233 2,825 1000 feres ) 023 Loy
Z of Basi 10.09  10.26  10.72 u- ’ ! !
" 0.7 % of Basin 0.82 0.58 0.77
Rural Farm c sil
Population 102 71 34 orn S1..age
% of Basi , . . 1000 Acres 51 42 42
ot Basin 474 4.05 2.96 1000 Tons 423 427 546
Total % of Basin 4.23 4.05 4.39
Employment 681 913 1,066 Wheat
f ' . .
% of Basin 10.08 10. 48 10. 80 1000 Acres 56 13 29
Agricultural 1000 Bu. 1,606 948 1,042
Employment 26 19 13 % of Basin 2.48 1.54 1.35
% of Basin 4.39 4.16 4.55
Oats
1954 1959 1964 1000 Acres 89 78 66
Farmers 1000 Bu. 3,649 4,165 3,642
Work Off Farm1 11 6 5 % of Basin 2.38 2.89 3.05
% of Basin 6.12 4.10 3.77 Barley
PRODUCTS SOLD Acres 3,303 2,973 1,020
(Value in $1000) 1000 Bu. 105 82 46
Z of Basin 1.68 1.55 1.66
FARM PRODUCTS R
TOTAL 64,204 71,601 78,301 ye
% of Basin 3.55  3.56 3?29 Acres 2,652 1,995 2,448
1000 Bu. 50 47 72
CROPS SOLD % of Basin 2.67 2.69 4.02
Total 31,671 38,514 42,672 Soybeans
% of Basi 4,22 .0 . oybean
" 3:04 b 36 1000 Acres 1 0 0
Nursery & Grnhse. 1000 Bu. 9 2 3
Number 17,155 26,051 25,467 % of Basin 0.03 0.01 0.01
% of Basin 21.67 26.45 24,80 Hay
Forest Prods. 1000 Acres 314 288 290
Number 199 588 653 1000 Tons 598 572 635
% of Basin 2,31 5,21 5.08 % of Basin 5.09 4.99 5.30
Commer. Veget. Alf. & Mix
Number 2,388 2,088 2,329 1000 Acres 59 66 100
% of Basin 3.61 2.98 2.50 1000 Tons 125 153 268
LIVESTK. & PROD. % of Basin 1.74 2.00 3.08
Total 32,533 33,087 35,386 Potatoes
% of Basin 3.05 2.65 2.53 Acres 7,926 5,535 5,157
1000 Cwt 867 1,024 1,096
Dairy Prods. 2 2
Number 18,600 20,143 71,266 Z of Basin 5.58 5.69 5.67
Z of Basin 3.10 2.97 2.69 Field Beans
Poultry & Prods. 1000 Acres li ; 1;
Nuzber 6,504 4,186 5,559 1000 Cut.
% of Basin 4,66 3.52  3.67 % of Basin .32 0.1 0.14
Cattle & calves Sugar Beets 0 0 0
Number 5,120 6,672 5,459 gz:zs 0 o 0
f B. . . .
% of Basin 262 214 1.84 % of Basin 0.00  0.00  0.00
Hogs & pigs Commer Veget
Number 1,870 1,488 1,178 ° *
% of Basin 1.61 1.23 1.04 Acres %0,299 28,714 37,053
%Z of Basin 6.99 6.58 8.51
Sheep & lambs
Numb 9 22 Orchards & Vines
2 of Basin 2.35 1.9? 1133 Acres 34,263 49,262 47,590
' % of Basin 14.28 13.47 13.68

Source: U.S. Department of Commerce, U.S.
Census of Agriculture, 1954, 1959,
and 1964. Same for Tables 19-132
and 19-133.

lRounded to 1,000 people

ADDITIONAL SOURCE: Census of Population
1940, 1950, and 1960
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TABLE 19-132 Number, Size, Value, and TABLE 19-133 Population, Employment, and
Types of Farms, and Major Land Use in the Values of Farm Products Sold for the Great

Great Lakes Basin, Planning Subarea 4.4 Lakes Basin, Planning Subarea 4.4
1954 1959 1964 1940 1950 1960
FARMS
Total
Average Size 102 116 129 .
Average Value 13,816 21,991 26,967 Fopulation L L 1,78
Number 18,165 13,730 11,297 sin ' . '
% of Basin 5.08 4. 79 4.65 Rural Farm
Population 111 98 48
Cash Grain Farms
Number 511 171 174 % of Basin 5.16 5.60 4.21
% of Basin 0.93 0.47 0.45 Total
Employment 461 594 649
Other Field Crops
Number 9 83 61 % of Basin 6.82 6.82 6.58
% of Basin 2.94 4.26 3.64 Agricultural
Employment 28 22 14
Dairy Farms .
Nober 6,486 4,691 3,860 % of Basin 4.70 4.72 4.81
Z of Basin 5.41 5.32 5.33 1954 1959 1964
Poultry Farms Farmers 1
Number 955 381 237 Work Off Farm 10 .
6
% of Basin 7.70 6.26  4.74 % of Basin s.54  5.17 4.7
Other Livestock PRODUCTS SOLD
Number 2722 25i§ 14;2 (Value in $1000)
% of Basin .69 . . FARM PRODUCTS
Fruit & Nut Farms TOTAL 85,920 92,978 111,479
Number 1,752 1,226 1,368 % of Basin 4.76 4,62 4.69
% of Basin 19.81 17.11 18.69 CROPS SOLD
Vegetable Farms Total 35,335 33,831 47,049
Number . 371 205 227 % of Basin 4.71 4,42 4. 81
% of Basin 7.05 3.7 6.29 Nursery & Grnhse.
General Farms Number 4,027 5,106 5,745
Number 898 377 589 % of Basin 5.09 5.18 5.59
% of Basin 2.75 2.32 3.90 Forest Prods.
Misc. & Unclass. Number 881 1,013 1,107
Number 6,396 6,040 4,369 % of Basin 10.25 8.99 8.61
% of Basin 6.77 5.95 5.59
Commer. Veget.
Number 5,574 5,387 8,118
LAND IN FARMS : ’ »
1000 Acres 1,848 1,593 1,453 % of Basin 8.42 7.70 8.712
% of Basin 4.26 4.03 3.93 LIVESTK. & PROD.
Total 50,585 59,147 64,295
Cropland Harvest ’ » ’
1000 Acres 694 599 576 % of Basin 4.74 4.74 4.60
% of Land 37.58 37.58 39.65 } Dairy Prods.
Number 35,862 42,183 48,700
Cropland Pasture 4 2 2
1000 Acres - 162 115 97 % of Basin 5.98 6.22 6.16
% of Land 8.74 7.22 6.65 Poultry & Prods. -
Other Cropland gumze; i 75622 6§0i; 52132
1000 Acres 166 148 130 oi Basin : . :
% of Land 8.96 9.26 8.97 Cattle & calves
Number 5,789 9,651 7,699
Woods Pasture s ’ ,
1000 Acres 186 128 106 % of Basin 2.96  3.09  2.60
% of Land 10.05 8.03 7.29 Hogs & pigs
Number 1,113 929 758
Other Woods >
1000 Acres 212 219 219 % of Basin 0.96 0.77 0.67
%z of Land 11.47 13.73 15.09 Sheep & lambs
Other Pasture Number 90 143 112
1000 Acres 329 270 231 % of Basin 0.8 125 1.1l
% of Land 17.81 16.97 15.86 T
oOther Land Rounded to 1,000 people
1000 Acres 100 115 94 ADDITIONAL SOURCE: Census of Population

% of Land 5.40 7.21 6.47 1940, 1950, and 1960
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TABLE 19-134 Acreage and Production of TABLE 19-135 Number, Size, Value, and
Principal Crops and Percentage of Total Great Types of Farms, and Major Land Use in the
Lakes Basin Production, Planning Subarea 5.1  Great Lakes Basin, Planning Subarea 5.1

1954 1959 1964 1954 1959 1964
Corn Grain . FARMS
1000 Acres 64 47 51 Average Size 144 165 190
1000 Bu. 3,296 2,560 3,577 Average Value 16,215 25,985 35,441
% of Basin 1.33 0.87 1.26 Number 12,056 9,363 7,556
% of Basin 3.37 3.27 3.11
Corn Silage
1000 Acres 57 54 52 Cash Grain Farms
1000 Tons 493 525 622 Number 1,085 329 464
Z of Basin 4.93 4.98 5.00 % of Basin 1.97 0.91 1.19
Wheat Other Field Crops
1008 Acres 109 87 71 Number 112 67 71
1000 Bu. 3,467 2,628 2,843 % of Basin 3.51 3.44 4.23
% of Basin 5.35 4.26 3.69 Dairy Farms
Oats Number 4,628 3,881 2,873
1000 Acres 114 103 89 % of Basin 3.86 4.40 3.97
1000 Bu.. 4,390 5,825 5,246 . Poultry Farms
% of Basin 2.87 4.04 4.39 Number 500 253 139
Barley % of Basin 4.03 4.16 2.78
Acres 10,333 7,500 2,625 Other Livestock
1000 Bu. 362 228 127 Number 455 455 367
% of Basin 5.8L 430 459 % of Basin .75 176 1.74
Rye
Acres 2,572 1,597 2,498 Fr;i;b& Nut Farms
er 458 260 214
1000 Bu. 39 41 79 % of Basin 5.18  3.63  2.92
% of Basin 3.18 2.36 4. 46
Soybeans Vegetable Farms % 20
Number 7 280
1000 Acres 0 0 0
1000 Bu. 7 2 0 Z of Basin 7.54 9.60 7.76
Z of Basin 0.02 0.00 0.00 General
Hay Number 988 501 655
1000 Acres 271 260 271 % of Basin 3.03 3.09 4.34
1000 Tons 516 543 627 Misc. & Unclass.
% of Basin 4.39 4. 74 5.43 Number 3,433 3,277 2,493
ALf. & Mix % of Basin 3.64 3.23 3.19
1000 Acres 117 142 173 LAND IN FARMS
1000 Tons 233 333 454 1000 Acres 1,738 1,547 1,437
% of Basin 3.50 4.35 5.22 % of Bagin 4.01 3.92 3. 89
Potatoes
Acres 11,662 9,628 9,472 CrggégnicgarveSt
es 789 695 673
1000 cwt. 1,428 1,814 2,058 % of Land 45.40 46,91  46.83
% of Basin 9.18 10.09 10.64
i Cropland Pasture
Field Beans 1000 Acres 182 165 126
1000 Acres 45 3 » % of Land 10.47  10.67  8.80
1000 Cwt. 444 315 528
% of Basin 10.09 4.58 6.03 Other Cropland
Sugar Beets 1000 Acres 128 142 139
Acres 0 0 0 % of Land 7.35 9.16 9.69
Tons 0 0 0 Woods Pasture
% of Basin 0.00 0.00 0.00 1000 Acres 99 74 66
% of Land 5.68 4,78 4.56
Commer. Veget.
Acres 45,877 48,462 45,285 Other Woods
Z of Basin 10.59 11.11 10.40 1000 Acres 180 176 176
Z of Land 10.37 11.37 12.27
Orchards & Vines
Acres 22,359 19,903 18,321 Other Pasture
% of Basin 5.88 5.44 5.27 1000 Acres 247 178 157
Source: U.S, Department of Commerce, U.S. X of Land 14.18 11.53 10.90
Census of Agriculture, 1954, 1959, Other Land
and 1964. Same for Tables 19-135 1000 Acres 114 117 100

and 19-136, % of Land 6.54 7.59 6.95
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TABLE 19-136 Population, Employment, and TABLE 19-137 Acreage and Production of
Values of Farm Products Sold for the Great Principal Crops and Percentage of Total Great

Lakes Basin, Planning Subarea 5.1 Lakes Basin Production, Planning Subarea 5.2
1940 1950 1960 1954 1959 1964
Total Corn Grain
Population 620 682 797 iggg Acres 4 232 6. 090 s 4;"7’
% of Basin 3.32 3.13 3.02 e : ! :
o % of Basin 1.73 2.05 1.91
Rural Farm
Corn Silage
Foputation , gf , g; s gg 1000 Acres 127 101 112
ol Basin : o : 1000 Tons 1,022 1,068 1,143
Total 7% of Basin 10.22 10.12 9.19
Employment 228 272 306 Wheat
% of Basin 3.37 3.12 3.10 1000 Acres 128 101 80
Agricultural 1000 Bu. 4,013 3,181 2,874
Employment 23 18 12 % of Basin 6.20 5.16 3.73
% of Basin 3.89 3.80 4.11 Dats
1954 1959 1964 1000 Acres 188 194 157
1000 Bu. 6,649 11,061 8,650
Farmers ’ ? 4
Vork OFf Farml 6 ‘ 4 % of Basin 4.34 7.66 7.25
% of Basin 3.29 3.04 2.87 Barley
PRODUCTS SOLD Acres 12,447 12,130 5,430
(Value in $1000) 1000 Bu. 369 359 249
% of Basin 5.92 6.78 9.01
FARM PRODUCTS Rye
§°T‘f‘LB . 8“;"'22 912122 104272(2) Acres 3,035 3,165 4,760
oL Basin : : : 1000 Bu. 65 83 149
CROPS SOLD % of Basin 3.47 4.75 8.36
Total 38,824 33,060 43,163 Soybeans
% of Basin 5.18 4.32 4-41 1000 Acres 7 2 0
Nursery & Grnhse. 1000 Bu. 70 33 0
Number 3,585 4,062 4,275 % of Basin 0.24 0.08 0.00
% of Basin 4.53 4.12 4.16 Hay
Forest Prods. 1000 Acres 563 536 548
Number 498 689 693 1000 Tons 1,101 1,136 1,086
% of Basin 5.79 6.11 5.39 % of Basin 9,37 9.91 9.40
Commer. Veget. Alf. & Mix
Number 7,472 8,138 10,564 1000 Acres 243 272 325
% of Basin 11.29 11.63 11.35 1000 Tons 541 649 724
% of Basin 7.50 8.47 8.33
LIVESTK. & PROD.
Total 45,634 58,108 61,464 Potatoes
% of Basin 4,28 4,66 4. 40 Acres 9,140 9,636 9,598
pairy Prod 1000 Cwt. 908 2,007 1,856
alry rrods. % of Basi 5.84 11.1 .
Number 33,026 42,345 47,330 of Basin 6 9.60
% of Basin 5.51 6.24 5.99 Field Beans
Poult & Prods 1000 Acres 71 48 49
oultry rods. 1000 Cwt. 641 495 547
Number 5,089 4,409 4,186 £ Basi
% of Basin 3.63 i 2.76 % of Basin 14.57 7.21 6.24
Sugar Beets
Cattle & calves Acres 0 0 0
Number 5,430 9,050 8,126 Tons pS 0 0
% of Basin 2.78  2.90 2.74 % of Basin 0.00 0.00 0,00
Hogs & pigs Commer. Veget.
Number 1,089 1,084 872 Acres 57,681 56,479 48,528
% of Basin 0.94 0.90 0.77 % of Basin 13.32  12.95  11.15
Sheep & lambs Orchards & Vines
Number m 895 483 Acres 50,830 47,517 45,731
% of Basin 7.22 7.81 4.78 % of Basin 13.37  13.00  13.15

Source: U.S. Department of Commerce, U.S.
Census of Agriculture, 1954, 1959,
ADDITIONAL SOURCE: Census of Population and 1964. Same for Tables 19-138
1940, 1950, and 1960 and 19-139.

lRounded to 1,000 people
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TABLE 19-138 Number, Size, Value, and TABLE 19-139 Population, Employment, and
Types of Farms, and Major Land Use in the Values of Farm Products Sold for the Great

Great Lakes Basin, Planning Subarea 5.2 Lakes Basin, Planning Subarea 5.2
1954 1959 1964 1940 1950 1960
FARMS
Total
Average Size 128 151 173 .
Average Value 12,956 20,450 28,620 joputation Jo LT 1,23
Number 24,909 19,377 15,561 : ' T
%Z of Basin 6.96 6.76 6.40 Rural Farm
Population 163 135 79
Cash Grain Farms
Number 2,012 1,061 860 % of Basin 7.55 7.70 6.89
%Z of Basin 3.65 2.95 2.21 Total
Other Field Crops %ot yaein a3367 aol. “es
Number 81 88 82
% of Basin 2.54 4.52 4.89 Agricultural
Dairy Farms Employment 47 . 36 24
Number 9,864 8,382 6,593 % of Basin 7.98 7.69 8.21
% of Basin 8.23 9.51 9.11 1954 1959 1964
Poultry Farms Farmers. 1
Number 1,550 778 426 Work Off Farm 12 9 7
% of Basin 12.49 12.78 8.52 % of Basin 6.75 6.34 5.71
Other Livestock PRODUCTS SOLD
Number 776 633 622 (Value in $1000)
% of Basin 2.98 2.45 2.96 FARM PRODUCTS
Fruit & Nut Farus TOTAL 148,427 173,595 188,430
Number 1,067 807 756 % of Basin 8.22 8.63 7.92
% of Basin 12.06 11.26 10.33 CROPS SOLD
Vegetable Farms Total 50,276 51,493 59,460
Number 670 374 364 % of Basin 6.71 6.73 6.07
% of Basin 12.72 10.56 10.09 Nursery & Grnhse.
General Number 3,198 5,275 5,165
Number 1,515 809 975 % of Basin 4.04 5.36 5.03
% of Basin 4.65 4.99 6.46 Forest Prods.
Misc. & Unclass. Number 551 902 748
Number 7,374 6,445 4,883 % of Basin 6.41 8.01 5.82
Z of Basin 7.81 6.34 6.25
Commer. Veget.
LAYD TN FARSS Tt masin 130 171 1060
1000 Acres 3,197 2,924 2,687
% of Basin 7.37 7.40 7.27 LIVESTK. & PROD.
Cropland Harvest Total 98,151 122,101 128,889
1000 Acres 1,381 1,258 1,180 % of Basin %.20 9.79  9.23
% of Land 43.19 43.02 43.93 Dairy Prods.
Cropland Pasture Number 71,620 91,727 98,493
1000 Acres 119 286 222 % of Basin 11.94 13.52 12.46
% of Land 9.97 9.79 8.24 Poultry & Prods.
Number 15,191 12,820 13,276
Other Cropland .
1000 Acres 209 210 214 % of Basin 10. 84 10.79 8.76
Z of Land 6.54 7.18 7.97 Cattle & calves
Number 9,425 15,562 14,018
Woods Pasture ’ , »
1000 Acres 167 125 108 % of Basin 4.82 4.98 4.73
% of Land 5.24 4.29 4.02 Hogs & pigs
Other Woods Number 1,172 1,247 827
1000 Acres 341 343 344 % of Basin t.or 1.0 0.73
% of Land 10.65 11.75 12.80 Sheep & lambs
Other Pasture Number 4§6 453 472
1000 Acres 555 459 416 % of Basin 435 3.9 467
% of Land 17.37 15.71 15.48 T
Other Land Rounded to 1,000 people
1000 Acres 225 242 203 ADDITIONAL SQURCE: Census of Population
% of Land 7.05 8.27 7.54 1940, 1950, and 1960




TABLE 19-140 Acreage and Production of
Principal Crops and Percentage of Total Great
Lakes Basin Production, Planning Subarea 5.3

1954 1959 1964

Corn Grain

1000 Acres 2 2 1

1000 Bu. 75 91 64

% of Basin 0.03 0.03 0.02
Corn Silage

1000 Acres 37 30 34

1000 Tons 336 333 376

% of Basin 3.36 3.16 3.03
Wheat

1000 Acres 6 1 1

1000 Bu. 129 32 41

% of Basin 0.20 0.05 0.05
Oats

1000 Acres 82 74 60

1000 Bu, 2,653 3,634 2,807

% of Basin 1.73 2,52 2.35
Barley

Acres 649 305 350

1000 Bu. 16 10 13

% of Basin 0.26 0.20 0.46
Rye

Acres 89 86 32

1000 Bu. 1 2 1

% of Basin 0.07 0.09 0.05
Soybeans

1000 Acres 0 [} o

1000 Bu. 2 0 0

% of Basin 0.01 0.00 0.00
Hay

1000 Acres 422 391 387

1000 Tons 739 734 651

% of Basin 6.29 6.40 5.63
Alf. & Mix

1000 Acres 100 83 118

1000 Tons 208 191 251

% of Basin 2.88 2.50 2.89
Potatoes

Acres ' 828 427 241

1000 Cwt. 58 63 41

% of Basin 0.37 0.35 0.21
Field Beans

1000 Acres 0 0 0

1000 Cwt. 3 1 0

% of Basin 0.07 0.01 0.01
Sugar Beets

Acres 0 0 0

Tons 0 0 0

% of Basin 0.00 0.00 0.00
Commer. Veget.

Acres 374 289 222

% of Basin 0.09 0.07 0.05
Qrchards & Vines

Acres 105 130 79

% of Basin 0,03 0.04 0.02

Source: TU.S. Department of Commerce, U.S.
Census of Agriculture, 1954, 1959,
and 1964. Same for Tables 19-141
and 19-142.
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TABLE 19-141 Number, Size, Value, and
Types of Farms, and Major Land Use in the
Great Lakes Basin, Planning Subarea 5.3

1954 1959 1964

FARMS

Average Size 192 215 233

Average Value 10,341 13,595 18,074

Number 8,899 7,107 6,034

% of Basin 2.49 2.48 2.48
Cash Grain Farms

Number 15 0 9

% of Basin 0.03 0.00 0.02
Other Field Crops

Number 30 0 5

% of Basin 0.94 0.00 0.30
Dairy Farms

Number 6,576 5,006 4,325

% of Basin 3.48 5.68 5.98
Poultry Farms

Number 213 65 57

% of Basin 1.72 1.07 1.14
Other Livestock

Number 225 237 148

% of Basin 0.86 0.92 0.70
Fruit & Nut Farms

Number 0 0 1

% of Basin 0.00 0.00 0.01
Vegetable Farms

Number 10 5 9

% of Basin 0.19 0.14 0.25
General

Number 185 145 246

% of Basin 0.57 0.89 1.63
Misc. & Unclass.

Number 1,645 1,649 1,234

% of Basin 1.74 1.62 1.58
LAND IN FARMS

1000 Acres 1,705 1,525 1,407

Z of Basin 3.93 3.86 3.81
Cropland Harvest

1000 Acres 576 515 500

% of Land 33.79 33.78 35.50
Cropland Pasture

1000 Acres 172 171 133

Z of Land 10.12 11.20 9.43
Other Cropland

1000 Acres 77 65 44

%Z of Land 4.53 4.24 3.13
Woods Pasture

1000 Acres 191 153 141

%Z of Land 11.19 10.04 10.03
Other Woods

1000 Acres 165 174 157

% of Land 9.67 11.41 11.15
Other Pasture

1000 Acres 456 370 350

% of Land 26.74 24.23 24.88
Other Land

1000 Acres 68 77 83

% of Land 3.96 5.08 5.88
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TABLE 19-142 Population, Employment, and
Values of Farm Products Sold for the Great
Lakes Basin, Planning Subarea 5.3

1940 1950 1960

Total
Population 198 207 222
% of Basin 1.06 0.95 0.84
Rural Farm
Population 535 46 30
% of Basin 2.55 2.64 2.64
Total
Employment 66 71 72
% of Basin 0.98 0.81 0.73
Agricultural
Employment 17 14 9
% of Basin 2.85 2.99 3.08
1954 1959 1964
Farmers 1
Work Off Farm 4 3 2
% of Basin 2.02 2.04 1.96

" PRODUCTS SOLD
(Value in $1000)

FARM PRODUCTS

TOTAL 47,264 57,156 64,318

% of Basin 2.62 2.84 2.70
CROPS SOLD

Total 1,943 2,840 3,858

% of Basin 0.26 0.37 0.39

Nursery & grnhse.
Number 180 264 247

% of Basin 0.23 0.27 0.24
Forest Prods.

Number 779 898 1,030

% of Basin 9.06 7.97 8.01
Commer. Veget.

Number 56 52 43

%Z of Basin 0.09 0.07 0.05
LIVESTK. & PROD.

Total 45,321 54,316 60,389

% of Basin 4,25 4.35 4.32
Dairy Prods.

Number 38,951 44,601 51,459

% of Basin 6.50 6.57 6.51
Poultry & Prods.

Number 2,098 2,251 2,751

% of Basin 1.50 1.90 1.82
Cattle & calves

Number 3,996 7,066 5,657

% of Basin 2.04 2.26 1.91
Hogs & pigs

Number 181 190 66

% of Basin 0.16 0.16 0.06
Sheep & lambs

Number 49 58 38

% of Basin 0.46 0.51 0.38

1Rounded to 1,000 people

ADDITIONAL SOURCE: Census of Population

1940, 1950, and 1960

and feeding efficiencies. Only time will tell
how rapidly new technologies now being de-
veloped will be available for general use. Pos-
sible effects of potential technology can only
be estimated. Following are some of the more
important general developments that are ex-
pected to be major contributors to increased
production.

Plant varieties will be better adapted to var-
iations in climate, more resistant to diseases
and insects, more efficient in their use of
water and nutrients, and more compact, with
a higher proportion of fruit to foliage. Plants
whose seed will germinate and grow under
cold soil conditions are being developed. This
should result in better use of early moisture
and partial escape from hot, dry weather.

Development of additional hybrid varieties
is a prospect. For example, the discovery of
male sterility in certain small grains will make
it possible to develop new hybrids under field
conditions.

Spacing rows and plants closer together will
result in greater ground use and yields.
Heavier applications of high-analysis fertiliz-
ers is also expected to increase yields.

Widespread use of systemic insecticides,
fungicides, and specific herbicides will in-
crease yields by reducing pest control prob-
lems. However, usage will have to be judicious
in keeping with realistic concern for environ-
mental effects.

The use of mechanical harvesting of many
fruits and vegetables, which will be wide-
spread, will greatly reduce labor require-
ments. Varieties that are adapted to mechani-
cal harvesting and designed to mature un-
iformly at a certain time rather than over an
extended period will also be developed.

Much greater use of performance testing in
beefcattle and selection for rapid rates of gain
will result from the discovery that this charac-
teristic is heritable. Artificial insemination
will play an extended role in making superior
sires available in dairy, beef, and swine pro-
duction.

Trends toward specialization, increased
farm size and scale of operations, and im-
provements in the organization and manage-
ment of the farm business will continue and
become increasingly important in meeting
production objectives.

The projections ofincreased crop production
and improved feeding efficiencies for 1980,
2000, and 2020 are based on approximations of
the technology that farmers will use, given
assumed conditions. They do represent the
best available estimates and should be con-
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TABLE 19-143 Projections of Land Requirements for Urban and Associated Uses and the Land
Resource Base, Great Lakes Basin Planning Subareas (1,000 acres)

Planning Actual Projected Planning Actual Projected
Subarea 1966-67 1980 2000 2020 Subarea 1966-67 1980 2000 2020
1.1 1 4.1
Urbanized Area 284.5 285.2 293.0 307.9 “Urbanized Areal  759.4 1,053.9 1,471.0 1,747.3
Resource Basez 9,189.0 9,188.3 9,180.5 9,165.6 Resource Base 3,221.0 2,926.5 2,509.4 2,233.1
Total Land 9,473.5 9,473.5 9,473.5 9,473.5 Total Land 3,980.4 3,980.4 3,980.4 3,980.4
12 L 4.2 )
Urbanized Area 137.8 137.8 138.8 142.0 Urbanized Area’ 567.8 630.5 732.1 838.9
Resource Base 6,304,0 6,304.0 6,303.0 6,299.8 Resource Base 5,751.6 5,688.9 5,587.3 5,480.5
Total Land 6,441.8 6,441.8 6,441.8 6,441.8 Total Land 6,319.4 6,319.4 6,319.4 6,319.4
2.1 L 4.3
Urbanized Area 464.0 487.0 530.2 583.5 Urbanized Area1 609.0 749.4 1,009.6 1,227.8
Resource Base 9,546.7 9,523.7 9,480.5 9,427.2 Resource Base 1,699.6 1,559.2 1,299.0 1,080.8
Total Land 10,010.7 10,010.7 110,010.7 10,010.7 Total Land 2,308.6 2,308.6 2,308.6 2,308.6
22 . 4eh 1
Urbanized Area™ 1,210.5 1,726.2 2,397.7 2,902.6 Urbanized Area 485.0 537.6 630.4 716.1
Resource Base 4,001, 6 3,485.9 2,814.4 2,309.5 Resource Base 2,584.9 2,532.3 2,439.5 2,353.8
Total Land 5,212.1 5,212.1 5,212.1 5,212.1 Total Land 3,069.9 3,069.9 3,069.9 069.9
23 . 5.1 L
Urbanized Area 818.5 923.5 1,083.2 1,279.9 Urbanized Area 271.1 301.3 341.9 393.3
Resource Base 8,136.9 8,031.9 7,872.2  7,675.5 Resource Base 2,187.6 2,157.4 2,116.8 2,065.4
Total Land 8,955.4 8,955.4 8,955.4 8,955.4 Total Land 2,458.7 2,458.7 2,458.7 2,458.7
24 . 5.2 1
Urbanized Area 414,8 429.9 458.7 492.0 Urbanized Area 250.7 322.9 414.0 512.0
Resonurce Base 7,679.4 7,664.3 7,635.5 7,602.2 Resource Base 5,176.7 5,104.5 5,013.4 4,915.4
Total Land 8,094.2 8,094.2 8,094.2 8,094.2 Total Land 5,427.4  5,427.4  5,427.4  5,427.4
31 L 5.3 N
Urbanized Area 179.6 187.9 198.8 212.4 Urbanized Area 145.9 146.7 153.8 161.8
Resource BaseZ 3,838.2 3,829.9 3,819.0 3,805.4 Resource Base 3,239.7 3,238.9 3,231.8 3,223.8
Total Land 4,017.8 4,017.8 4,017,8 4,017.8 Total Land 3,385.6 3,385.6 3,385.6 3,385.6
3.2 1 Basin Totals
Urbanized Area 389.0 441.1 517.1 569.1 Urbanized Area~ 6,987.6 8,360.9 10,370.3 12,086.6
Resource Base 4,035.1 3,983.0 3,907.0 3,855.0 Resource Base, 76,592.0 75,218.7 73,209.3 71,493.0
Total Land 4,424.1 4,624.1 4,424,1  4,424.1 Total Land~ 83,579.6 83,579.6 83,579.6 83,579.6

1
Includes projections for urban and urban build-up, transportation, industrial, and land-based

recreational developments.

2
Total land = total area minus water area.

sidered as reasonably obtainable provided sci-
entists continue to develop new technology
and farmers continue to adopt it.

3.4.2.2 Technological Developments for
Individual Crops

(1) Wheat

New developments in wheat production are
expected to come from the plant breeding pro-
grams. Varieties resistant to the Hessian fly,
which reduced yields three to four percent, are
expected to reduce this loss materially. They
will permit earlier planting and respond to
larger fertilizer applications. Both will in-
crease yields.

(2) Other Small Grains

Increasedyieldsin all grains are expected to
come from cross breeding. Beneficial charac-
teristics, such as short straw varieties of
wheat, are expected to be developed. The

Total land is assumed constant for all periods.

hybridization of barley is expected to cause a
breakthrough in yields, which will allow com-
petition with corn in the production of feed
grains on lighter soils.

(3) Soybeans

Yield improvements in soybeans are not ex-
pected to come from intensive plant breeding
experiments but through improvements in
management. Disease resistant varieties will
increase yields. Closer row spacing and the use
of herbicides have reduced labor needed per
acre and increased yields by more than 25 per-
cent in experimental work.

(49 Corn

Improved management techniques result-
ing from efficiencies of larger scale operations
and more efficient harvesting equipment will
account for much of the projected yield in-
creases of corn. Higher plant populations per
acre from closer row spacing, heavier fertili-
zation on better soils, improved hybrids, var-
ieties resistant to rootworm and corn dwarf
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viruses, better weed control, and more timely
planting and harvesting are expected to con-
tribute to corn yield increases.

5) Dry Beans

Development of new varieties suited to di-
rect harvesting methods are expected to in-
crease the quality of the bean and reduce the
number of damaged beans thereby increasing
the net yields. Labor requirements will also be
reduced considerably. Adoption of improved
production practices will increase yields by 20
percent through better weed control, heavier
planting rates, and the use of superior seed
that incorporates disease resistance and ear-
lier maturity.

(6) Potatoes

Substantial yield increases are possible in
the future for potatoes, but there is little em-
phasis on research on management practices
and higher yielding varieties. Current re-
search in potato breeding indicates that new
varieties with desirable processing charac-
teristics will soon be available for release to
growers. The trend toward higher per capita
consumption rates of processed potatoes will
require more emphasis on quality and uniform-
ity of product. Yield levels will increase con-
siderably due to a shift to production to better
quality soils.

(7) Hay and Pasture

Projected increases in the yields of forage
crops are expected to come from the continued
shift away from clover mixtures to alfalfa and
alfalfa mixtures. Better management prac-
tices such as heavier fertilization, more fre-
quent cutting, confinement feeding, and in-
sect control will bring significant yield in-
creases. Renovation and the use of quality
seed and recommended applications of fer-
tilizer will greatly increase pasture yields.

(8) Vegetables

Labor shortages have provided the impetus
for research and development efforts in de-
signing mechanical harvesting equipment
for many of the vegetables grown in the Basin.
Fresh vegetables probably will continue to be
harvested by hand, but harvesting for proc-
essing is expected to become almost complete-
ly mechanized. There will be increased grower
acceptance of better cultural practices and
higher-yielding improved varieties that in-
corporate better quality characteristics for
processing, uniform maturity, and resistance
to blights, bolt and rusts. Earlier maturing
varieties will be developed to avoid high tem-
peratures during blossoming and resulting un-
even maturity, Chemical soil organism control
and rotations of crops will be used to reduce

root rot, which seriously impairs yield poten-
tial. New genetic discoveriesin vegetables are
expected to increase yields greatly, as will
closer spacing and the use of chemical weed
controls.

(9) Fruit

Recent heavy plantings that have been in
the non-bearing category will soon be coming
into production. This will result in yield in-
ereases from the newer varieties. Expansions
of storage, marketing, and processing
facilities will also encourage further planting
of new orchards and vineyards. Yield in-
creases will come primarily from improved
varieties, closer planting on dwarfed root
stock, chemical growth regulation and thin-
ning, better training and pruning, improved
fertilization with single elements depending
on leaf testing for deficiencies, better control
of diseases, insects, and rodents, and improved
soil management and weed control.

Pest control problems are expected to be re-
duced through the use of systemic insec-
ticides, fungicides, and specific herbicides.
Mechanical harvesting will be widely used on
some tree fruits that are to be processed. Im-
proved management efficiency will be as-
sociated with specialization and increased
size of operation. The use of mechanical prun-
ing will reduce labor requirements.

3.4.3 Crop Yield Projections

Projected yields for the potential crops for
each soil resource group are necessary for the
projection model. These estimates were made
in three steps. Future trends were estimated
based on historical information. These trends
were then reviewed by crop and soil
specialists. Finally, planning subareas were
aggregated into two or more groups based on
similarities in average yield.

The yield projections are based on the com-
bination of a long-term historical trend and a
recent trend reflecting more current prae-
tices. Generally, the recent trend was used to
project to 1980, and the long-term trend was
used to project from 1980 to 2000 and 2020. The
long-term historical trend is based on State
yield data from 1934 to 1959. The short-term
trend is.based on weighted county yield fig-
ures from 1953 to 1967 for each planning sub-
area. Both trends were obtained by a least
squares regression in which historical yields
were regressed against several variations of
time. Variations due to weather were assumed



to be offsetting in the long run and were
excluded as variable.

The yields developed were reviewed jointly
by soil and crop scientists from the respective
State universities and SCS specialists. Their
knowledge of specific area conditions and cur-
rent and estimated future technological de-
velopments were used to adjust the initial es-
timates. Initial projections were made on a
State basis because data were available in that
form. Subsequently, these projections were
converted to the various soil resource groups
for production projections.

The planrning subareas were grouped ac-
cording to similarities in average yield by
crop. The grouping was done to ensure consis-
tency between planning subareas and to take
advantage of similarities in yield between
PSAs to reduce the number of yield estimates
in the model.

Tables 19-144 and 19-145 show the planning
subarea groupings by crop, projected yields,
and projected yields indexed from 1966-67
current normalized yields for major field crops
and for specialty crops.

3.4.4 Production Costs

Production costs were developed for each
planning subarea crop-soil combination con-
sidered for production. Costs reflect current
input price levels and relationships. All items
of on-farm costs were included with the excep-
tion of charges for storage and land. The per
acre production costs for each crop and soil
were aggregates of three major categories of
costs. Fixed costs were developed to reflect
costs that are attached to production on an
acre basis regardless of yield. Labor and
machinery costs for planting and cultivating
were in this ecategory.

The second category reflected differences
due to yield variation, and included seed, fer-
tilizer, lime, and harvest costs. Harvesting
costs included the costs of equipment and
labor needed to transport the crop to an on-
farm storage facility. Off-farm transportation
costs were not included. Fertilizer costs were
established on a maintenance basis, i.e., appli-
cation necessary to maintain the establish-
ment yield and soil fertility level considering
crop usage, runoff, and soil leaching.

The third cost eategory included differential
costs associated with the peculiarities of cer-
tain soils, such as slope, stoniness, and wet-
ness.
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3.5 Projections of Crop and Livestock
Production

3.5.1 Crop Production

Benchmark projections of feed and food
production indicate that the regional share of
national requirements can be met with the
existing land resource base in its current state
of development (Table 19-146). Projected yield
increases and improved technology, coupled
with the use of cropland temporarily idled or
in conservation use, contribute to meeting
these requirements. However, the further one
projects into the future, the greater the pres-
sure on the land reserves. Shifts between
planning subareas occur according to com-
parative advantage and result in substantial
reductions in acreage in the idled land cate-
gory in the more productive planning subareas.
For example, the acreage in cropland not ac-
tively used in Planning Subarea 4.2 is esti-
mated to decrease from 582,000 acres in the
base period to 36,000 acres in 2020. Another
trend at work in some planning subareasis for
acreage in certain crop groups to decline be-
tween the base year and 1980 and 2000, and
then to increase between subsequent projec-
tion periods. One of the factors behind this
trend is that initially yields are projected to
increase more rapidly than requirements. By
2020, however, rates of increase in require-
ments are expected to surpass yield increases,
which implies an increase in the acreage in
crops.

Several implications for land use can be
drawn from these projections. Although land
resources of the Basin are adequate to produce
the benchmark food and feed requirements,
more efficient uses of these resources may be
possible through the implementation of some
development activities. For example, drain-
age of wet but otherwise productive acreages
can result in producing the benchmark re-
quirements at a reduced cost, if the higher
yields can be obtained at a relatively low
drainage cost. In the resultant trade-off, less
productive but adequately drained acreage
would be released for other purposes. Both
regional development and national efficiency
objectives may be met, because economic ac-
tivity will be stimulated in the region where
development occurs. Efficiency gains may ac-
crue to the consumer in terms of reduced food
costs if the farm commodities market func-
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TABLE 19-144 Group Yields for Major Field Crops

Current Projected Yield Indexl

2 Normal Yield CN = 100
Crop Group~ Unit 1966-1967 1980 2000 2020
Corn 1 Bu. 83 124 158 181
2 73 125 148 168
3 63 124 143 164
Corn Silage 1 Ton 14.0 141 168 189
2 12.0 133 158 180
3 9.0 139 176 198
Soybeans 1 Bu. 26 119 150 177
2 21 119 152 176
Wheat 1 Bu. 39 128 154 179
2 35 120 149 174
3 31 116 145 174
Oats 1 Bu. 63 119 140 159
2 52 127 150 167
3 38 153 184 205
Alfalfa Hay 1 Ton 2.6 142 169 188
2 2.4 125 154 175
3 1.7 147 188 218
Clover-Timothy- 1 Ton 1.9 147 179 205
Other Hay 2 1.7 135 159 182
3 1.3 138 154 169

1Indices of increase represent the general magnitude of yield increases,

They are generalized for all soils within a planning subarea and hence
are inappropriate for specific analysis.

2Groups are aggregates of the following planning subareas:

Crop Group Planning Subarea
Corn 1 2.2, 4.2
2 2.1, 2.3, 3.2, 4.1, 4.3, 4.4, 5.1, 5.2
3 1.1, 1.2, 2.4, 3.1, 5.3
Corn Silage 1 2.2, 4.2, 4.4, 5.1, 5.2, 5.3
2 2.1, 2.3, 3.2, 4.1, 4.3
3 1.1, 1.2, 2.4, 3.1
Soybeans 1 2.2, 4.1, 4.2
2 2.1, 2.3, 3.2, 4.3
Wheat 1 2.1, 2.2, 3.2, 4.1, 4.2
2 2.3, 2.4, 3.1, 4.3, 4.4, 5.1, 5.2
3 1.1, 1.2, 5.3
Oats 1 2.1, 2.2, 3.2, 4.1, 4.2
2 2.3, 4.3, 4.4, 5.1, 5.2, 5.3
3 1.1, 1.2, 2.4, 3.1
Alfalfa Hay 1 2.1, 2.2, 4.4, 5.1, 5.2, 5.3
2 2.3, 3.2, 4.1, 4.2, 4.3
3 1.1, 1.2, 2.4, 3.1
Clover-Timothy- 1 2.1, 2.2, 4.4, 5.1, 5.2, 5.3
Other Hay 2 2.3, 3.2, 4.1, 4.2, 4.3
3 1.1, 1.2, 2.4, 3.1

-
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TABLE 19-145 Group Yields for Selected Specialty Crops

Current Projected Yield Indexl
2 Normal Yield CN = 100

Crop Group Unit (1966-1967) 1980 2000 2020
Potatoes 1 Cwt. 100 175 220 260
2 125 200 252 304

3 150 186 233 266

4 170 170 212 250

5 190 166 210 258

6 180 183 233 277

Dry Field Beans 1 Cwt. 8.8 159 190 216
2 9.2 154 185 209

3 10.0 145 172 195

4 11.4 132 158 175

5 11.8 131 155 172

6 13.0 123 144 158

Sugar Beets 1 Cwt. 12.0 166 216 254
2 15.0 147 180 207

3 15.5 146 179 206

Noncitrus Fruits 1 Tons 2.0 195 285 345
2 2.9 145 207 259

3 3.0 146 206 263

4 3.2 137 184 203

5 3.2 137 187 234

Commercial 1 Cwt. 105 122 160 188
Vegetables 2 106 127 165 193

3 107 131 168 196

lYield indices represent the general magnitude of yield increases.
They are generalized for all soils within a planning subarea and hence
are inappropriate for specific analysis.

zGroups are aggregates of the following planning subareas:

Crop Group Planning Subarea
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TABLE 19-146 Acreage of Major Crop? and Pasture Use (1,000 acres)

Planning Current Projections Planning Current Projections
Subarea Normall 1980 2000 2020 Subarea Normall 1980 2000 2020
PsA 1.1 PSA 4.1
Food crops 1.8 11 1.3 1.3 Food crops 508.1 647.6 581.5 693.4
Feed crops 30.4 40.1 21.1 21.0 Feed crops 435.7 340.9 318.5 335.9
Roughages 222.7 160.3 123.6 122.8 Roughages 386.9 301.6 215.3 217.8
Other 1.0 2.7 1.3 2.5 Other 99.7 80.8 80.5 85.6
Total Cropland Use 255.9 204.2 147.3 147.6 Total Cropland Use 1,430.4 1,370.9 1,195.8 1,332.7
Idled Cropland 174.2 225.9 282.4 281.4 Idled Cropland 785.1 642.1 530.2 203.2
Permanent Pasture 99.5 99.5 99.4 99.2 Permanent Pasture 117.8 107.0 91.8 81.7
Total 529.6 529.6 529.1 528.2 Total 2,333.3 2,120.0 1,817.8 1,617.6
PsA 1.2 PSA 4.2
Food crops 5.7 1.4 1.2 1.4 Food crops 2,040.0 2,514.3 2,425.2  2,425.7
Feed c¢rops 14.3 19.2 8.0 8.0 Feed crops 1,419.8 1,058.1 1,355.6 1,414.2
Roughages 114.5 64.0 48.3 46.9 Roughages 603.9 562.8 517.4 502.3
Other 2.2 0.6 0.4 1.6 Other 89.8 110.8 117.4 133.3
Total Cropland Use 136.7 85.2 57.9 57.9 Total Cropland Use 4,153.5 4,246.0 4,415.6 4,475.5
Idled Cropland 126.1 177.6 204.9 204.9 Idled Cropland 581.6 437.4 184.2 36.4
Permanent Pasture 65.8 65.8 65.8 65.8 Permanent Pasture 213.8 211.5 207.7 203.7
Total 328.6 328.6 328.6 328.6 Total 4,948.9  4,894.9  4,807.5 4,715.6
PsA 2.1 PSA 4.3
Food crops 46.8 43.0 46.7 56.7 Food crops 103.7 97.2 111.4 110.5
Feed crops 759.6 832.2 817.3 848.1 Feed crops 116.1 111.4 84.4 100.7
Roughages 1,656.2 1,300.7 1,168.4 1,107.4 Roughages 290.5 123.8 94.3 85.8
Other 135.5 165.0 193.4 239.7 Other 31.2 19.9 18.1 19.3
Total Cropland Use 2,598.1 2,340.9 2,225.8 2,251.9 Total Cropland Use 541.5 352.3 308.2 316.3
Idled Cropland 718.3 967.5 1,067.6 1,023.0 Idled Cropland 199.8 327.7 258.3 155.0
Permanent Pasture 356.7 355.8 354.2 352.2 Permanent Pasture 131.3 120.5 100.4 83.6
Total 3,673.1 3,664.2 3,647.6 3,627.1 Total 872.6 800.5 666.9 554.9
PSA 2.2 PSA 4.4
Food crops 536.3 743.1 600.5 578.4 Food crops 31.8 18.2 17.5 21.6
Feed crops 1,082.2 870.6 914.4 727.1 Feed crops 99.4 84.6 55.5 41.5
Roughages 670.8 477.1 264.3 231.8 Roughages 373.5 200.8 173.1 164.5
Other 76.9 64.8 56.3 50.4 Other 106.5 87.9 91.4 104.3
Total Cropland Use 2,366.2 2,155.6 1,835.5 1,587.7 Total Cropland Use 611.2 391.5 337.5 331.9
Idled Cropland 477.2 321.4 164.3 53.3 Idled Cropland 247.5 449.7 472.9 450.0
Permanent Pasture 237.4 206.8 167.0 137.1 Permanent Pasture 252.6 247.5 238.4 230.0
Total 3,080.8 2,683.8 2,166.8 1,778.1 Total 1,111.3 1,088.7 1,048.8 1,011.9
PSA 2.3 PSA 5.1
Food crops 842.9 989.1 1,108.6 1,391.2 Food crops 102.0 76.6 73.9 102.9
Feed crops 1,308.1 1,357.8 1,413.4 1,812.6 Feed crops 133.6 102.6 86.6 57.4
Roughages 992.8 893.2 917.5 964.3 Roughages 345.0 240.0 196.6 209.9
Other 274.1 206.2 215.3 248.3 Other 77.0 71.9 75.7 88.6
Total Cropland Use 3,417.9 3,446.3 3,654.8 4,416.4 Total Cropland Use 657.6 491.1 432.8 458.8
Idled Cropland 1,956.¢ 1,859.1 1,545.1 653.6 Idled Cropland 397.5 549.4 588.1 537.3
Permanent Pasture 459.4 453.5 444.5 433.4 Permanent Pasture 162.9 160.7 157.7 153.9
Total 5,834.2 5,758.9  5,644.4 5,503.4 Total 1,218.0 1,201.2 1,178.6 1,150.0
PSA 2.4 PSA 5.2
Food crops 50.6 37.5 444 51.8 Food crops 129.5 109.3 115.6 138.3
Feed crops 110.4 93.4 64.3 88.6 Feed crops 240.4 283.4 185.0 203.0
Roughages 382.3 264.6 312.1 395.9 Roughages 743.0 444.8 400.9 395.1
Other 172.0 119.8 122.4 139.9 Other 134.2 103.3 98.9 102.4
Total Cropland Use 715.3 515.3 543.2 676.2 Total Cropland Use 1,247.1 940.8 800.4 838.8
Idled Cropland 766.2 963.3 929.8 790.4 Idled Cropland 512.0 793.8 903.2 831.5
Permanent Pasture 351.8 351.1 349.8 348.3 Permanent Pasture 443.7 437.6 429.7 421.3
Total 1,833.3 1,829.7 1,822.8 1,814.9 Total 2,202.8 2,172.1 2,133.3 2,091.6
PSA 3.1 PsA 5.3
Food crops 36.2 35.8 41.1 53.8 Food crops 2.0 0.6 0.7 1.2
Feed crops 37.1 40.9 23.1 25.6 Feed crops 54.9 51.4 31.7 22.0
Roughages 201.0 146.3 153.8 199.6 Roughages 434.0 224.8 197.3 207.0
Other 5.0 3.8 3.7 3.5 Other 0.1 0.3 0.5 0.9
Total Cropland Use 279.3 226.8 221. 282.5 Total Cropland Use 491.0 277.1 230.2 2311
Idled Cropland 251.9 303.3 306.9 244.2 Idled Cropland 142.9 356.6 402.1 399.6
Permanent Pasture 173.6 173.2 172.7 172.1 Permanent Pasture 254.4 254.3 253.7 253.1
Total 704.8 703.3 701.3 698.8 Total 888.3 888.0 886.0 883.8
PSA 3.2 Great Lakes Basin Totals
Food crops 831.5 883.5 997.4 1,187.2 Food crops 5,268.0 6,198.9 ,167.2 6,815.8
Feed crops 370.7 364.7 348.1 354.2 Feed crops 6,212.2 5,652.4 5,727.8  6,060.2
Roughages 465.5 365.5 413.4 458.0 Roughages 7,882.8 5,770.0 5,196.8 5,309.3
Other 92.1 161.3 181.7 208.3 Other 1,298.7 1,197.7 1,255.5 1,427.6
Total Cropland Use 1,759.8 1,775.0 1,940.6 2,207.7 Total Cropland Use 20,661.7 18,819.0 18,347.3 19,612.9
Idled Cropland 610.2 564.4 354.2 56.6 Idled Cropland 7,947.3  8,939.2 8,194.2 5,920.4
Permanent Pasture 185.2 182.8 179.3 176.9 Permanent Pasture 3,505.8 3,427.5 3,312.1 3,212.3
Total 2,555.2 2,522.2 2,474.1 2,441.2 Total 32,114.8 31,185.7 29,853.6 28,745.6
L1966-67

2Component5 of crop groups:

Food Crops: wheat, soybeans, dry edible beans, and potatoes
Roughages: ¢orn silages, all hays, cropland pasture

Feed Crops: corn, oats, barley, miscellaneous small grains (rye)
Other Crops: fruits, vegetables, small fruits, sugar beets, commercial sod



tions freely. Alternatively, these gains will go
to owners of resources affected by develop-
ment if commodity prices remain constant.
Admittedly, not all of the acreage in the
idled category should be considered available
for alternative uses, such as recreation or
wildlife. Conservation programs and less than
100 percent use of cropland will continue.
However, the differing trends in idled land in
the planning subareas provide indicators in
evaluating alternatives. For example, those
areas with increasing amounts of idled land
may be evaluated for potential land use
changes from agricultural to recreational use.

3.5.2 Livestock Production

The meat, milk, and poultry requirements
allocated to the Basin were shown earlier in
Table 19-87. Requirements for all products are
projected to more than double between the
base period and 2020.

National requirements were allocated to
planning subareas on the basis of historical
shares and discernible trends (Table 19-147).
Shifts between planning subareas were tem-
pered by such factors as the location rigidity of
capital and management resources and eli-
matic factors. Because of the relative immobil-
ity of roughages (hay, silage, pasture), there is
a direct relationship between the production
of roughages and the production of certain
classes of livestock in a given planning sub-
area. While feed grains can be shipped from
one area to another, roughages are generally
used where they are produced.

Another factor considered in the estimation
of livestock location were the forces of ur-
banization. For example, Planning Subarea
2.2 has traditionally been a heavy livestock
producer. As Chicago encroachesonthat area,
production must shift elsewhere. One of the
associated developments is the increased em-
phasis on beef production in the norther part
of Michigan. Also influencing the location of
beef production is the increasing trend toward
large feedlot-packing operations, such as the
Great Markwestern Enterprise near Quincy,
Michigan. This may accelerate both the de-
velopment of cow-calf and feeder operationsin
planning subareas such as 2.4 and 2.3.

The feed efficiencies and ratio assumptions
used to convert livestock and poultry pro-
duetion into feed requirements appear in
Table 19-148. In general, both the feed units
required per unit of production and the pro-
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portion of roughages in rations are projected
to decrease. Factors contributing to this in-
clude better management, more confined feed-
ing, and the development of improved supple-
ments and high protein feed grains,

3.5.3 Fertilizer Use

Projections of fertilizer use were developed
in conjunction with the yield projections and
the cropping pattern. A maintenance level
was assumed where nitrogen, phosphorus, or
potassium, removed by the crop or by soil
leaching, will have to be replaced by fertilizer
application, Projections of use then were de-
rived by including the fertilizer levels neces-
sary to replace the three major nutrients
taken out of the soil per unit of crop produced.
After coordination with soil scientists, these
data were used to project the amounts of fer-
tilizer required by various soil and crop com-
binations. Through this process, fertilizer re-
quirements per acre were tied directly to pro-
jected yields because crop yields generally
vary directly with fertilizer applications. Fer-
tilizer is considered an input in the agricul-
tural production process. The amount applied
depends on both the managerial ability of
farm operators and the input/product price re-
lationships. Because production can be in-
creased through higher levels of use, fertiliza-
tion provides an alternative to such water re-
source developments as drainage or flood pro-
tection.

There are limitations on fertilizer use. Be-
yond certain levels of application, the effect on
physical production is negligible and perhaps
negative. Economic factors suggest that addi-
tional fertilizer should be applied only to the
level where the increase in revenues attrib-
utable to additional fertilizer equals the addi-
tional cost of the fertilizer. Increased applica-
tions can change water quality through
percolation and sedimentation from cropland
erosion. Data for use in defining and assessing
this last limitation are still being gathered and
evaluated. Two effects need consideration—
the effect of fertilizer usage on water quality,
and the effect of any use of limitations on the
agricultural sector, and ultimately on the con-
sumer.

3.5.4 Production Costs

Production costs, in general, are made up of
the costs of growing and harvesting the crop
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TABLE 19-148

The Agricultural Economy 159

Feed Conversion Rates, Percent Roughage, by Class of Livestock

Beef & Sheep & Milk

Feed Units Per Pound Veal Lambs Pork Prod. Eggs  Turkeys Broilers
Current 10.7 13.5 4,3 +95 3.4 3.7 2.4
1980 9.7 11.4 4.0 .85 3.0 3.3 2.1
2000 8.0 9.3 3.5 .75 2.7 3.0 1.9
2020 6.8 8.1 3.0 .65 2.4 2.6 1.8

Percent of Feed Units

Supplied by Roughage
Current 70 78 7 70.1 - 5 -—
1980 67 74 7 68.3 -— 4 -—
2000 65 70 6 66.6 - 3 -—
2020 65 69 6 63.8 ——— 2 —_—

lﬁdilk and eggs are in pounds; others are in pounds of live weight.

Feed units are in corn equivalents.

Source for most figures:

and the cost of materials used in production.
In terms of the 1968 constant-dollar prices
used in the economic budgeting model, total
cost of producing the 1980 Basin crop output
will be 825.2 million dollars. By 2000, the costs
will rise to 911.1 million, and in 2020 it will be
1.06 billion. Per acre cost of production also
will increase over the same period from $41.12
in 1980 to $47.11 in 2000 and to $52.70 by 2020,
These per acre costs are merely averages of
the cost of producing all crops. They do not
necessarily represent the same mix of crops or
relative quantities produced. They are pre-
sented here only to give an indication of rel-
ative magnitudes,

3.6 Rural Farm Population, Employment, and
Income

Agricultural production, farm employment,
income, and rural farm population are inter-
related. Farm income is related to the gross
value of farm products sold, which in turn is
related to prices and output. Farm em-
ployment is a function of the level of agricul-
tural output and the productivity of labor.
Rural farm population is directly associated
with the demographic characteristics of those
individuals employed in farming, such as age,
marital status, and family size.

Beginning with the agricultural output in
each planning subarea, the gross value of
farm production was estimated. The prices
used were provided by the Water Resources

Great Plains Agricultural Council Publication No. 31.

Council, as noted in Subsection 3.2.3.3. Farm
employment and farm population estimates
were then based on value of production.

3.6.1 Farm Income

Farm income is defined by the Agricultural
Census to include the sales of crops and live-
stoek, value of government payments, and the
value of prerequisites, such as the value of
house rent and farm produce used inthe home.

The value of farm products was used as a
proxy for farm income. This represents the
major portion of farm income and is more eas-
ily measured. It represents the relative mag-
nitude of volume farm business in terms of
gross receipts. It is not a measure of net in-
come since there is double counting and ex-
penses are not deducted.

The gross value of farm products is shownin
Table 19-149. Increases occur in all planning
subareas, with the Basin total increasing ap-
proximately 230 percent from 1960 to 2020,
using 1966 dollars.

3.6.2 Agricultural Employment

Different statistical data series on agricul-
turalemployment are available. Two common-
ly used are the Census of Population, pub-
lished by the Office of Business Economics,
U.S. Department of Commerce, and the USDA
Farm Workers Series published by the Statis-
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TABLE 19-149 Value of Farm Products, Great
Lakes Basin and Planning Subareas?

1,000 Dollars

Planning Actual Projected

Subarea 1960 1980 2000 2020
1.1 18,345 25,505 25,055 28,729
1.2 9,263 11,678 12,910 17,103
2.1 427,274 556,494 726,537 990,203
2.2 374,835 312,949 412,838 419,477
2.3 397,287 599,319 826,111 1,147,713
2.4 82,969 118,288 170,556 259,509
3.1 25,041 41,032 53,423 77,006
3.2 183,812 266,567 372,094 519,934
4.1 160,021 200,399 228,032 293,879
4.2 400,532 589,622 804,481 1,050,825
4.3 70,890 63,860 77,625 105,010
4.4 100,815 145,437 190,973 268,240
5.1 126,129 160,931 220,725 318,059
5.2 243,281 292,939 378,005 500,582
5.3 79,806 100,262 122,268 178,030

Total2 2,700,302 3,485,282 4,621,632 6,174,299

1Value of Farm Product = Output x 1966 Normalized Prices

2Tot:als may not add due to rounding

tical Reporting Service. Projections based on
the two series(Table 19-150) provide a relative
understanding of how the two series estimate
the decline in farm employment.

Different concepts are used in each series.
In the Census of Population, employment is
determined at place of residence and persons
are counted as working in the industry where
they earn the greatest income. While this
series has the advantage of being consistent
with employment data from the non-
agricultural sectors, it is based on a count
made in March or April, when farm labor is
near its seasonal low. As it includes primarily
full-time farmers, it fails to reflect the con-
tribution to agricultural production of part-
time farmers, which is significant in the Great
Lakes Basin. '

The USDA series is a more appropriate
measure of the number of people actually en-
gaged in agricultural production. It reec-
ognizes the presence of people working at two
or more jobs at the same time, as well as mak-
ing an allowance for short-term or seasonally
hired farm workers. These estimates are an-
nual averages of family and hired farm work-
ers. No attempt is made to determine if any of
the workers hold additional jobs, so some dou-
ble counting is involved. An individual doing
part-time farm work may be counted as a farm
worker even though he has a full-time non-
farm job.

A dollar productivity concept was used to
project agricultural employment for the Basin
planning subareas. Based on the total value of
production in major enterprises and the esti-

mated value of product per man hour, total
man hours in agricultural employment were
estimated. Total man hours were converted to
man-year equivalents, i.e., agricultural em-
ployment.

The downward trend in agricultural em-
ployment is projected to continue (Table 19-
151). This decline is both relative and absolute.
The size of the total labor force is increasing
while the absolute size of the farm labor force
is decreasing. However, the rate of decrease is
projected to lessen as surplus manpower
leaves agriculture and a stable employment
level is approached.

3.6.3 Rural Farm Population

Ideally, a definition of rural-farm popula-
tion should account for all of those people who
will be responsible for contributing to agricul-
tural production in the Basin. The 1970 Cen-
sus of Population closely approximates this
ideal and that definition is used in this study.
Rural-farm population is defined as all per-
sons living on farms of 10 or more acres that
sell at least $50 of products, or on farms of less
than 10 acres that sell $250 or more. However,
the definition does not include two groups of
people who contribute to agricultural pro-
duction. They are the people living on farms
within the boundaries of towns and villages
over 2,500 population, and those who don’t live
on farms but work on farms and actually de-
rive their major source of support from farm-
ing. These two exceptions are minor and donot
affect the estimate of rural-farm population
significantly, except to exclude a small portion
of the agricultural labor force.

There are people classified as farmers by the
Census of Population who work part-time or
full-time off the farm. Currently, the part-time
farmer segment comprises a significant pro-
portion of the rural farm population. Off-farm
work is likely to decrease somewhat as larger,
more specialized farms provide opportunity
for full-time work. Part-time farming may
continue to be prevalent in the future. In this
case, the projected rural-farm population
might be underestimated.

Rural-farm population was estimated from
the projections of agricultural employment
and average family size. The average family
size differs between planning subareas, re-
flecting considerations such as the mix of
married and single farmers and employees, -
their age, and the influence of ethnic and
community pressures.
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TABLE 19-150 Employment in Agriculture in the Great Lakes Basin and the United States

1,000 employees

3Agricultural workers based on SRS farm worker series.

Actual Projected
Emp loyment 1940 1950 1960 1980 2000 2020
1
United States 2 8,657 7,175 4,470 3,271 2,505 1,897
Great Lakes Basin'’> 602 480 306 205 145 103
United States3’4 7,106 3,590 3,317 2,663
Great Lakes Basin3’4 - 535 287 265 213
lAgricultural employees as defined by Census of Population. Includes

employment in forestry and fisheries.
2Source: GLBFS, Technical Report No. 19, May 1969.

Excludes those
employed in forestry and fisheries.

Source: "Preliminary Projections of Economic Activity in Agricultural,
Forestry and Related Economic Sectors of the United States and its
Water Resource Regions 1980, 2000, and 2020." Economic Research Ser-
vice and Forest Service, USDA, August 1967, p. 32.

TABLE 19-151 Agriculture Employment,
Great Lakes Basin and Planning Subareas?

1,000 employees

TABLE 19-152 Rural Farm Population, Great

Lakes Basin and Planning Subareas!

1,000 people

Planning Actual Projected
Subarea 1960 1980 2000 2020
1.1 4.5 1.7 0.9 0.7
1.2 2.0 0.7 0.4 0.4
2.1 43.5 36.0 25.7 23.0
2.2 42.4 14.2 11.4 8.9
2.3 43.7 38.2 31.6 32.4
2.4 10.4 8.3 11.1 12.1
3.1 3.4 2.4 1.9 1.9
3.2 17.6 16.6 15.2 17.3
4.1 20.7 11.5 8.1 8.0
4.2 35.1 29.1 24.6 25.2
4.3 13.5 4.1 2.9 2.8
4.4 14.2 12.7 2.8 9.6
5.1 12.3 11.9 9.1 8.8
5.2 24,4 22.4 16.5 15.0
5.3 9.1 6.8 4.2 3.8
Total?  296.9  216.6 173.5 170.1
lBased on productivity concept. Resolution

Planning Actual Projected

Subarea 1960 1980 2000 2020
1.1 19.0 6.8 3.4 2.6
1.2 9.6 3.2 1.8 1.5
2.1 147.1 122.4 82.2 63.0
2.2 102.2 37.6 30.4 23.0
2.3 223.6 171.9 134.2 126.5
2.4 50.5 39.0 48.8 48.3
3.1 19.4 12.5 8.5 8.1
3.2 97.5 84.6 70.0 69.2
4.1 78.4 41.4 26.6 24.8
4.2 167.7 125.1 98.5 95.8
4.3 33.9 11.5 8.0 7.6
4.4 48.2 40.6 30.5 28.8
5.1 38.4 39.3 29.2 27.2
5.2 78.8 71.7 51.1 44.9
5.3 30.2 21.8 12.6 11.5

Total?  1,144.5 829.4 635.8 588.8

with census concept pending.

2Totals may not add due to rounding.

1Based on agricultural employment and
assumptions of population per employee.
Data from 1960 Census of Population.

2Totals may not add due to rounding.
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In general, rural farm population is declin-
ing along with agricultural employment. The
projected number of rural farm people in each
planning subarea is shown in Table 19-152.

3.7 Implications for Water Resource
Development

Water resource development may be desira-
ble from the standpoint of greater efficiency in
agricultural production. An evaluation of the
irrigation, drainage, and flood protection po-
tential of the Basin will be necessary to iden-
tify what contribution water resource de-
velopment could make to the objectives of na-
tional efficiency, regional development, en-
vironmental quality, and well-being of the
people. Sufficient cropland is expected to be
available even in later projection years, but
farmers may be able to reduce costs through
drainage or irrigation. For instance, drainage
of certain soils that are currently undrained
or partially drained may result in an increase

in productivity, which would more than pay
for the annual cost of the drainage invest-
ment.

The requirements might be produced
through improved farm management tech-
niques at a lower cost. Greater applications of
fertilizer than were assumed could increase
the product from the Basin at lower costs of
production.

Production might be expanded for the same
cost or the same product could be produced for
less money using any of the alternatives dis-
cussed. Throughout, the assumption has been
that no cost is associated withidling farmland.
Should resource development measures cause
resources within the Basin or other regions
not to be used, the cost of relocating these
resources should be considered. The alterna-
tives have costs associated with them and the
results from each should be compared if the
resources available to society are to be used in
a manner complementary to economic de-
velopment and growth in welfare.



Section 4

-

FOREST RESOURCES

4.1 Forest Resources

4.1.1 Historical Development

Before settlement most of the land area of
the Basin was occupied by virgin forest.
Northern hardwood forests interspersed with
spruce-fir and pine forests were found in New
York, Pennsylvania, Minnesota, Wisconsin,
and Michigan’s Upper and northern Lower
Peninsula. Eastern hardwood forests were
dominant in Illinois, Indiana, Ohio, and
Michigan’s southern Lower Peninsula.

Forest cutting and clearing began in 1825
and increased during the early settlement
period, The first farm homesteaders sought
out the upland forested areas and considered
forest cover a hinderance. The fallen trees
were usually windrowed and burned.

The Basin’s forests supplied much of the na-
tion’s lumber needsin the late 1800s, the era of
most rapid expansion. Forests were logged
mainly during the period of 1850 to 1930. Har-
vest of the original virgin stands attracted the
growth of wood-using industries which used
volumes of timber beyond the land’s capacity
to produce continually. High quality wood is
not normally existent in such volumes as
these industries consumed. Much of this cut-
over land was also subject to raging forest
fires that occurred repeatedly during this
period. As a result, the resource dwindled and
the expansion of the lumber industry was rel-
atively short-lived.

By the early 1900s most of the virgin forests
had been cut and the lumber companies moved
their operations to more profitable oppor-
tunities in other areas of the United States. A
large part ofthe cutover area wasin farms and

Park Fqlll'
CHEQU. e
r Rhinelander

NICOLET

WISCONSIN

Madisan

*
MILWAUKEE

Chicago

\_

e )

(] 100 -200 MI

LEGEND

HE National Forest e National Forest Headquarters
Purchase Unit % Regional Headqusarters

Land Utilization Projects

FIGURE 19-20

Source: U.S. Department of Agriculture, Forest Service, 1966

National Forests in the Great Lakes Basin

163



164 Appendix 19

the rest was in volunteer trees, brush, and
grass.

National forests came into being in 1891
when Congress adopted an act that em-
powered the President to set aside forest re-
serves for the purpose of “securing favorable
conditions of water flows and to furnish a con-
tinuous supply of timber for the use and
necessities of the citizens of the United
States.” The Weeks Law of 1911 and the
Clarke-McNary Act of 1924 established forest
reserve policies. Under authorization of these
Acts, land was purchased to establish the
Superior National Forest in Minnesota, the
Chequamegon and Nicolet National Forestsin
Wisconsin, and the Ottawa, Hiawatha, Manis-
tee, and Huron National Forests in Michigan,
These areas came under the administration of
the U.S. Forest Service. The Hector Land Use
Area in New York was also established in the
1930s. It came under the administration of the
U.S. Forest Service (Figure 19-20) in 1954,
More than 4.7 million acres of commercial
forest land within these national forests are
Federally owned. Total Federal ownership of
commercial forest land amounts to approxi-
mately 5.1 million acres, or 14 percent of all
commercial forest land within the economie
area of the Basin.

Other public forest areas, in addition to
those Federally owned, were established
throughout the Basin. More than 5.2 million
acres of commercial forest lands are protected
and managed for multiple-use by State agen-
cies, mostly as designated State forests. Other
land owned publicly by county and local gov-
ernments equals more than 2.6 million acres.

The recognition of forests as an asset
marked the beginning of a new era. Public
forest land managers began protecting water-
sheds and forest land. Since the 1930s, both
public and private landowners have improved
and increased the value of their holdings
through forest management. Lumber, pulp,
paper, and other forest industries have grown
and operate because of sustained-yield man-
agement programs.

4.1.2 Present Description

Natural regeneration reforested much of
the original forest land with timber stands
and forest cover that are now from 30 to 60
years of age. These trees constitute one of the
major land uses in the Basin.

Approximately 39.6 million acres or 50 per-
cent of the Basin is classed as forest land (Ta-

ble 19-153). Almost all of this acreage is classed
as commercial forest land capable of pro-
ducing commercial crops of timber, the har-
vesting and use of which is an economie activ-
ity of the area. The remainder is classified as
noncommercial forest land—forest land with-
drawn from timber utilization through sta-
tute, ordinance, or administrative order, or in-
capable of yielding industrial wood products
because of adverse site conditions.

The present natural and planted stands
vary in type (Table 19-154), size classes (Table
19-155), stocking (Table 19-156), and volume
(Table 19-157).

Sixty-six percent of the commercial forest
area is owned by farmers, miscellaneous pri-
vate owners, and the forest industry (Table
19-158). The remaining 34 percent is publicly
owned with the eight Great Lake States own-
ing 14 percent, most of which is in State
forests. Twelve percent makes up seven na-
tional forests and a Land Utilization Project
Area, 7 percent is in county-municipal owner-
ship, and the remainder is in other Federal
uses.

4.1.3 Present and Projected Production

In spite of past use and abuse, the Basin's
forests are growing. They contain an increas-
ing volume of harvestable and usable timber
products. Some of the newly maturing, or
near-mature stands are good quality. They
provide or will provide very attractive
economic opportunities for business between
landowners and loggers, as well as good
timber products for industries. The most
sought after high value products, such as ve-
neer logs and high grade saw logs, are not
common in concentrations, but are scattered
in short supply throughout the forests, mixed
with other lower value products. Table 19-159
shows round timber products harvested from
the forests and used as raw materialin lumber
and wood product industries (major group 24,
as defined in the Standard Industrial Classifi-
cation Manual). Saw logs are used to manufac-
ture lumber, and veneer logs are used for ve-
neer, plywood, and miscellaneous industrial
timber products such as cooperage, utility
poles, and posts. By the year 2020, production
will be increased almost 85 percent. Table
19-160 shows the wood raw material used in
the pulp, paper, and allied products industries
(major group 26, as defined in the Standard
Industrial Classification Manual) for the
manufacture of wood pulp. By the year 2020,
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TABLE 19-153 Forest Land Area in the Great Lakes Basin by Plan Area, Planning Subarea, and

State, 1967

Forest Land (thousand acres)

Forest Land (thousand acres)

State Total Commercial Noncommercial State Total Commercial Noncommercial
Plan Area 1.0 Plan Area 3.0
PSA 1.1 Minn. 5,981.5 5,347.6 633.9 PSA 3.1 Mich. 2,914.3 2,889.6 24.7
Wis. 2,373.4 2,355.6 17.8
Total 8.354.9 3.703.2 5517 3.2 Mich. 1,184.7 1,182.0 12.7
Total 4,109.0 4,071.6 37.4
1.2 Mich. 5,909.6 5,605.7 303.9 Plan Area 4.0
Total 14,264.5  13,308.9 955.6 PSA 4.1 Mich. 665.7 641.3 24.4
4.2 Ind. 71.9 71.0 .9
Plan Area 2.0 Ohio 381.5 379.9 1.6
PSA 2.1 Mich. 1,664.5 1,657.1 7.4 Total 453.4 450.9 2.5
Wis. 3,452.0 3,420.0 32.0
Total 5,116.5 50771 9.4 4.3 Ohio 538.8 520.8 18.0
4.4 N.Y. 1,140.8 1,075.1 65.7
2.2 I1l. 93.0 64.1 28.9 Pa. 223.7 223.1 .6
Ind. 90.6 87.5 3.1 Total 1,364.5 1,298.2 66.3
Wis. 157.1 157.1 ———
Total 340.7 08,7 32.0 Total 3,022.4 2,911.2 111.2
Plan Area 5.0
2.3 Ind. 140.1 136.9 3.2 PSA 5.1 N.Y. 871.5 835.9 35.6 -
Mich. 1,564.6 1,554.7 9.9
Total 1,704.7 1,691.6 13.1 5.2 N.Y. 2,545.7 2,206.9 338.8
5.3 N.Y. 2,215.4 1,961.3 254.1
2.4 Mich. = _3,434.3 _3,369.8 64:5 Total 5,632.6  5,004.1 628.5
Total 12,596.2 12,447.2 149.0 Great Lakes Basin Total 39,624.7 37,743.0 1,881.7
Source: Adjusted to the updated January 1, 1968, State Forest Survey figures, NCFES and NEFES, U.$S. Forest Service.

Keyed to Economic Planning Subarea, Great Lakes Basin Commission, 1968.

production of pulpwood will triple present
production.

4.1.4 Value of Forest Production

The value of timber cut (stumpage) from
which the 1962 forest products were produced
was more than $19 million (Tables 19-161 and
19-162). This is expected to increase to more
than $43 million by the year 2020. The rough,
round forest products harvested and delivered
to the local points of delivery were valued at
approximately $85 million. By the year 2020
this is projected to rise to more than $190 mil-
lion. This represents income to forest and
woodland owners and employment to those
people engaged in harvesting and delivering
these products. In addition, it provides the
necessary raw material for those employed in
forest-based industries.

4.2 Major Forest Industry

4.2.1 General

The employment and income created by
forest-based industries are arranged in three
categories:

(1) lumber and wood products industries,
which include logging camps, contractors

engaged in cutting timber, sawmills, veneer
mills, lath mills, shingle mills, cooperage-stock
mills, planing mills, plywood mills engaged
in producing lumber, veneer, plywood, and
wood basie materials, and establishments
engaged in manufacturing finished articles
made entirely or mainly of wood (major group
24 as defined in Standard Industrial Classifi-
cation Manual)

(2) pulp, paper, and allied products, which
include establishments manufacturing pulp
primarily from wood and converting this pulp
into paper or board, and the manufacture of
paper and paper bags, paperboard boxes, and
envelopes (major group 26, as defined in the
Standard Industrial Classification Manual)

(3) forest management, which is defined as
the process of protecting and managing forest
lands for the production of timber and related
products. It includes such activities as the
protection of forests from fire, insects, dis-
eases, and other destructive agents; tree
planting and timber stand improvement;
timber sales; and related research activities,
Each will be explained in greater detail in the
following tables and narration.

4.2.2 Present and Projected Employment
Employment in lumber and wood products

industries in the Basin for 1962 and projected
years is presented in Table 19-163. The 1962
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TABLE 19-154 Area of Commercial Forest Land (1,000 acres) in the Great Lakes Basin by

Forest Type, 1967

Softwood Hardwood
Plan Area and All Spruce- Oak~ Elm-Ash Maple-Beech Aspen-
Planning Subarea State Type Total Pine Fir Total Hickory Cottonwood Wh.Birch Birch

Plan Area 1.0

PSA 1.1 Minn. 5,347.6 2,347.5 672.3 1,675.2 3,000.1 17,9 299.9 280.0 2,407.3

Wis. 2,355.6 482.5 224.8 257.7 1,873.1 137.0 134.2 501.8 1,100.1

Total 7,703.2 2,830.0 897.1 1,932.9 4,873.2 149.9 434.1 781.8 3,507.4

1.2 Mich. 5,605.7 1,674.6 440.2 1,234.4 3,931.1 66.8 335.7 2,430.6 1,098.0

Total 13,308.9 4,504.6 1,337.3 3,167.3 8,804.3 216.7 769.8 3,212.4 4,605.4
Plan Area 2.0

PSA 2.1 Mich. 1,657.1 557.0 78.3 478.7 1,100.1 17.4 98.0 524.5 460, 2

Wis, 3,420.0 747.0 255.7 491.3 2,673.0 352.4 351.1 899.4 1,070.1

Total 5,077.1 1,304.0 334.0 970.0 73.1 369.8 449.1 1,423.9 1,530.3

2.2 111, 64.1 64.1 37.5 25.8 4 Wb

Ind. 87.5 .5 »5 0 s 87.0 45.9 20.1 19.8 1.2

Wis. 157.1 19.3 5.8 13.5 137.8 48.0 33.0 41.3 15.5

Total 308.7 19.8 6.3 13.5 288.9 131.4 78.9 61.5 17.1

2.3 Ind. 136.9 .5 5 e 136.4 61.7 33.8 40.2 .7

Mich, 1,554.7 90.6 65.0 25.6 1,464.1 570.7 392.0 295.9 205.5

Total +691. 91.1 63,5 25.6 1600, 632.4 425.8 33,1 206.2

2.4 Mich. 5,369.8 1,394.3 651.5 742.8 3,975.5 829.0 442.0 1,262.8 1,441.7

Total 12,447.2 2,809.2 1,057.3 1,751.9 9,638.0 1,962.6 1,395.8 3,084.8 3,195.3
Plan Area 3.0

PSA 3.1 Mich. 2,889.6 793.8 470.8 323.0 2,095.8 485.3 263.2 426.0 921.3

3.2 Mich. 1,182.0 97.3 41.1 56.2 1,084.7 190.1 241.1 199.8 453.7

Total 4,071.6 891.1 511.9 379.2 3,180.5 675.4 504.3 625.8 1,375.0
Plan Area 4.0

PSA 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 2 2 70.8 27.8 25.3 17.4 .3

Ohio 379.9 8.4 8.4 371.5 182.7 109.8 9.0 m————=

Total 450.9 B.6 8.6 442.3 210.5 135.1 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. 1,075.1 107.0 41.6 65.4 968.1 82.3 240.2 568.2 7.4

Pa 223.1 11.7 1.7 === 211.4 65.6 50.5 42,5 52.8

Total 1,298.2 118.7 53.3 65.4 ~1,179.5 147.9 290.7 610.7 130.2

Total 2,911.2 175.5 91.6 83.9 2,735.7 805.6 745.0 953.8 231.3
Plan Area 5.0

PSA 5.1 N.Y. 835.9 72.8 25.4 47.4 763.1 58.1 242.6 403.9 52.5

5.2 N.Y. 2,206.9 249.3 101.7 147.6 1,957.6 98.9 648.2 1,042.8 167.7

5.3 N.Y. 1,961.3 404.7 129.0 275.7 1,556.6 28.4 421.7 826.2 280.3

Total 5,004.1 726.8 256.1 470.7 4,277.3 185.4 1,312.5 2,278.9 500.5

Great Lakes Basin Total 37,743.0 9,107.2 3,254.2 5,853.0 28,635.8 3,845.7 4,727.4 10,155.2 9,907.5

Source: Adjusted to the updated January 1, 1968, State Forest Survey figures, NCFES and NEFES, U.S. Forest Service.
Keyed to Economic Planning Subarea, Great Lakes Bagin Commission, 1968.
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(1,000 Acres)
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Area of Commercial Forest Land in the Great Lakes Basin by Stand-Size Class

Saw Pole Saplings & Non=~ Saw Pole Saplings & Non~=
Plan Area and Timber Timber seedlings stocked Plan Area and Timber Timber seedlings stocked
Planning Subarea State Total stands stands stands areas Planning Subarea State Total gtands stands stands areas
Plan Area 1.0 Plan Area 3.0
PSA 1.1 Minn. 5,347.6 572.2 2,834.2 1,374.3 566.9 PSA 3.1 Mich. 2,889.6 466.8 1,529.0 831.1 62.7
wis. 2,355.6 136.3 838.6 1,005.8 376.9
Total 7,703.2 706.5  3,672.8  2,380.1 343.8 32 Mich.  1,182.0 _ 249.4 _ 468.8 4039 3.9
Total 4,071.6 716.2  1,997.8 1,237.0 120.6
1.2 Mich. 5,605.7 1,737.4 2,394.5 1,404.5 63.3 Plan Ares 4.0
Total 13,089 2,463.9  6,067.3  3,784.6  1,013.1 ESA 6.1 feh.  64L.3 208.6 1447 220.6 €6.4
4.2 Ind. 71.0 40.2 14,2 14,3 2.3
Plan Area 2.0 Ohio 379.9 143.2 13.3 219.2 4.2
PSA 2.1 Mich. 1,657.1 450.2 747.5 439.3 20.1 Total 450.9 183.4 27.5 2335 6.5
Wis. 3,420.0 533.2 1,055.3 1,249.0 582.5
Total —'—-——-5,077'1 9834 T.802.8 _‘_1.688,3 €076 4.3 Ohio 520.8 173.4 50.5 273.5 23.4
4.4 N.Y. 1,075.1 184.2 116.6 638.8 135.5
2.2 I11. 64.1 40.1 15.4 8.2 ) Pa. 223.1 107.8 40.2 9.7 15.4
Ind. 87.5 49.6 17.5 17.7 2.7 Total 1,298.2 292.0 156.8 698.5 150.9
Wis. 157.1 52.8 41.2 23.1 40.0
. L4 . 1,426, 247.
Total 3087 T42.5 751 4.0 31 Total 2812 858 379.5 6.1 2
Plan Area 5.0
2.3 Ind. 136.9 77.6 27.4 27.6 4.3 PSA 5.1 N.Y, 835.9 161.5 88.7 487.7 98.0
Mich, 1,554.7 507.6 360.3 539.5 147,
Total 1,691.6 585.2 387.7 567.1 51,6 5.2 N.Y. 2,206.9 536.0 265.6 1,108.2 297.1
5.3 N.Y. 1,961.3 504.5 323.2 904.9 228.7
2.4 Mich., _5,369.8 1,102.2 2,561.0 1,591.9 114.7 Total 5,004.1 1,202.0 677.5 2,500.8 621.8
Total 12,447.2 2,813.3 4,825.6 3,896.3 912.0 Great Lakes Basin Total 37,743.0 8,033.8 13,947.7 12,844.8 2,916.7
Source: Adjusted to the updated January L, 1968, State Forest Survey figures NCFES and NEFES, U.S, Forest Service.

Keyed to Economic Subareas, Great Lakes Basin Commission, 1968.

TABLE 19-156 Area of Commercial Forest Land in the Great Lakes Basin by Stocking Class
(1,000 Acres)

Stocking Class Stocking Class

Plan Area and Less than Plan Area Less than
Planning Subarea State Total +70% 70-402 40-10% 102 Planning Subarea  State Total +10% 70-402 40-102 10%
Plan Area 1.0 Plan Ares 3.0
PSA 1.1 Minn. 5,347.6 2,032.1 1,802.1 930.5 582.9 PsSA 3.1 Mich. 2,889.6 1,415.9 933.3 471.0 69.4
Wis. 2,355.6 565.3 765.6 633.7 391.0
Total 7,703.2  2,597.4  2,567.7  1,564.2 973.9 3.2 Mich.  1,182.0 4830 373.6 249.9 —32:3
Total 4,071.6 1,918.1 1,307.3 720.% 128.9
1.2 Mich. _5,605.7 3,170.8 1,633.4 732.1 69.4 Plan Area 4.0
N . . . 190.9 191. 66.
Total 13,308.9 5,768.2 4,201.1 2,296.3 1,043.3 PSA 4.1 Heh €4l.3 192.5 3 6.4
4.2 Ind. 7.0 30.4 24,6 13.8 2.2
Plan Area 2.0 Ohio 379.9 204.8 133.0 38.0 4.1
PSA 2.1 Mich. 1,657.1 934.7 483.1 21B.7 20.6 Total 450.9 235.2 157.6 51.8 6.3
Wis. 3,420.0 820.8 1,111.5 $20.0 567.7
Total -"——5'077_1 T,755.5 T1.504.6 T138.7 —5e83 4,3 Ohio 520.8 282.3 156.8 64.0 17.7
4.4 N.Y. 1,075.1 545.1 242.2 152.3 135.5
2.2 1i1. 64.1 32.9 21.5 3.0 7 Pa. 223.1 116.5 80.5 21.9 4.2
Ind. 87.5 37.5 30.3 17.0 2.7 Total 1,298.2 €61.6 322.7 174.2 139.7
Wia. 157.1 37.7 51.0 42.3 26.1
Total — 308.7 108.1 102.8 $8.3 29.5 Total 2,911.2 1,371.6 828.0 481.5 230.1
Plan Area 5.0
2.3 Iad. 136.9 58.7 41.4 26.5 4.3 PSA 5.1 N.Y. 835.9 450.4 179.9 107.6 98.0
Mich. 1,554.7 481.9 471.3 450.9 144.6
Total 1:691.6 540.6 $34.7 2774 148.9 5.2 N.Y. 2,206.9 1,147.5 469.7 292.6 297.1
5.3 N.Y. 1,961.3 942.7 525.6 264.3 228.7
2.4 Mich. _5,369.8 2,888.9 1,666.9 112.6 101.4 Total 5,006.1 2,540.6 1,175.2 664.5 623.8
Total 12,447.2 5,293.1 3,889.0 2,397.0 868.1 Great Lakes Basin Total 37,743.0 16,887.4 11,401.2 6,560.2 2,894.2
Note: Stocking 1s the degree of utilization of land by trees as measured in terms of basal area and/or the mumber of trees required to

utilize fully the growth potential of the land.
Source: Adjusted to updated January 1, 1968, State Forest Survey figures, NCFES and NEFES, U.S. Forest Service.
Keyed to Economic Subarea, Oreat Lakes Basin Commission, 1968.
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TABLE 19-157 Volume of Growing Stock, in Million Cubic Feet, and Saw Timer, in Million Board
Feet, on Commercial Forest Land in the Great Lakes Basin, 1967

Plan Area and Growing Stock Sawtimber

Planning Subarea State Total Softwood Hardwood Total Softwood Hardwood
Plan Area 1.0

PSA 1.1 Minn. 3,771.6 1,714.4 2,057.2 4,659.9 2,843.7 1,816.2

Wis. 1,160.7 242.8 917.9 1,527.5 572.2 955.3

Total 932.3 1,957.2 2,975.1 6,187.4 3,415.9 2,771.5

1.2 Mich. 4,820.9 1,591.6 3,229.3 11,896.9 4,664.1 7,232.8

Total 9,753.2 3,548.8 6,204.4 18,084.3 8,080.0 10,004.3
Plan Area 2.0

PSA 2.1 Mich. 1,372.4 491.7 880.7 3,133.2 1,390.2 1,743.0

Wis. 2,569.4 648.3 1,921.1 6,350.6 2,112.3 4,238.3

Total 3,941.8 1,140.0 2,801.8 9,483.8 ,502.5 5,981.3

2.2 I11. 12.1 - 12.1 74.9  wemm—me 74.9

Ind. 72.7 .3 72.4 229.6 .1 229.5

Wis. 95.2 2.3 92.9 399.2 2.1 397.1

Total 167.9 2.6 165.3 628.8 2.2 626.6

2.3 Ind. 107.5 1.2 106.3 347.8 1.3 346.5

Mich. 1,014.6 50.8 963.8 2,921.9 205.6 2,716.3

Total 1,122.1 52.0 1,070.1 3,269.7 206.9 3,062.8

2.4 Mich. 4,258.5 1,024.9 3,233.6 8,816.8 2,222.6 6,594.2

Total 9,490.3 2,219.5 7,270.8 22,199.1 5,9364.2 16,264.9
Plan Area 3.0

PSA 3.1 Mich. 2,265.7 563.5 1,702.2 3,887.1 882.1 3,005.0

3.2 Mich. 875.1 98.5 776.6 1,880.0 223.2 1,656.8

Total 3,140.8 662.0 2,478.8 5,767.1 1,105.3 4,661.8
Plan Area 4.0

PSA 4.1 Mich. 417.8 17.4 400. 4 1,197.8 71.9 1,125.9

4.2 Ind. 62.5 .3 62.2 203.2 o7 202.5

Ohio 280.0 .4 279.6 1,083.6 .7 1,082.9

Total 342.5 .7 341.8 1,286. 1.4 1,285.4

4.3 Ohio 327.1 2.1 325.0 1,117.7 5.4 1,112.3

4.4 N.Y. 826.8 119.3 707.5 1,456.8 198.4 1,258.4

Pa. 187.6 14.5 173.1 289.4 17.3 272.1

Total 1,014.4 133.8 880.6 1,746.2 215.7 1,530.5

Total 2,101.8 154.0 1,947.8 5,348.5 294.4 5,054.1
Plan Area 5.0

PSA 5.1 N.Y 653.2 93.0 560.2 1,199.6 152.2 1,047.4

5.2 N.Y. 1,829.4 403.6 1,425.8 3,703.5 817.0 2,886.5

5.3 N.Y. 1,378.4 452.0 926.4 2,937.0 924.7 2,012.3

Total 3,861.0 948.6 2,912.4 7,840.1 1,893.9 5,946.2

Great Lakes Basin Total 28,347.1 7,532.9 20,814.2 59,239.1 17,307.8 41,931.3

Mnternational %-inch rule.
Source: Adjusted to updated January 1, 1968, State Forest Survey figures, NCFES and NEFES,

U.S. Forest Service. Keyed to Economic Subareas, Great Lakes Basin Commission, 1968.
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Area of Commercial Forest Lane (1,000 Acres) in the Great Lakes Basin, 1967

Public Private
Plan Area and National Other Other Forest Farmer-owned and
Planning Subarea State Total Forest Federal State Public Industry Misc. private

Plan Area 1.0

PSA 1.1 Minn. 5,347.6 1,561.5 69.5 759.4 1,213.9 342.2 1,401.1

Wis. 2,355.6 248.6 61.2 84.8 647.8 155.5 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
Plan Area 2.0

PSA 2.1 Mich. 1,657.1 157.2 2.8 380.1 4.6 418.1 694.3

Wis. 3,420.0 481.0 178.9 163.1 490.3 312.2 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  —==m——- 1.9 1.1 .1 .3 84.1

I11. 64.1  ——-———- .8 3 e .3 62.7

Wis. 157.1  ==me——- .8 5.8 3.0 2.3 145.2

Total 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. 136.9  ——=———- 3.0 1.8 .1 4 131.6

Total 1,691.6 1.3 6.1 87.2 11.0 17.5 1,568.5

2.4 Mich. 5,369.8 888.6 41.5 11322.9. 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
Plan Area 3.0

PSA 3.1 Mich. 2,889.6 401.7 == 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
Plan Area 4.0

PSA 4.1 Mich. 641.3 - 35.3 4.5  ==mm——- 601.5

4.2 Ind. 71.0 - 1.6 .9 .1 .2 68.2

Ohio 379.9 - 9.4 = 370.5

Total 450.9  -—=--—- 1.6 10.3 W1 .2 438.7

4.3 Ohio 520.8  ===mme- 3.0 7.5 1.4  =e-—=m-— 508.9

4.4 N.Y. 1,075.1  ==mmeme memeeee 51.4 10.2 12.6 1,000.9

Pa. 223.1 ——————— === == 6.3 1.0 215.8

Total 1,298.2  ——=mm=— —wme——= 51.4 16.5 13.6 1,216.7

Total 2,911.2  ==—m——— 4.6 104.5 22.5 13.8 2,765.8
Plan Area 5.0

PSA 5.1 N.Y. 835.9  -————- 5.4 46.3 4.6 11.4 768.2

5.2 N.Y 2,206.9 4.3 —emm——- 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 4.3 5.4 345.6 75.7 534.9 4,038.2

Great Lakes Basin Total 37,743.0 4,719.5 395.2 5,212.0 2,607.7 3,608.8 21,199.8

Source:

Forest Service.

Adjusted to updated January 1, 1968, State Forest Survey figures, NCFES and NEFES, U.S.
Keyed to Economic Subareas, Great Lakes Basin Commission, 1968.
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TABLE 19-159 Production of Saw Logs, Ve-
neer Logs, and Miscellaneous Industrial Tim-
ber Products in the Great Lakes Basin by Plan-
ning Subarea!

thousand cubic feet

Actual Projected
1962 1980 2000 2020
Plan Area 1.0
FSA 1.1 10, 34) 19,197 25,101 28,053
PSA 1.2 25,775 37,893 45,970 50,009
Total 36,116 57,090 71,071 78,062
Plan Area 2.0
PSA 2.1 31,484 36,722 40,216 41,962
FSA 2.2 2,827 3,063 3,220 . 3,299
PSA 2.3 9,733 10,904 11,868 12,077
PSA 2.4 14,643 22,669 28,020 30,694
Total 58,687 73,358 83,142 88,032
Plan Area 3.0
PSA 3.1 9,162 14,975 18,850 20,787
PSA 3.2 5,172 6,431 7,271 7,691
Total 14,334 21,406 26,121 28,478
Plan AreaA4.0
PSA 4.1 6,205 6,960 7,462 7,714
PSA 4.2 2,633 2,652 2,642 2,603
PSA 4.3 2,404 3,304 4,018 4,181
PSA 4.4 11,431 16,728 19,574 20,329
Total 22,773 29,644 33,696 34,827
Plan Area 5.0
PSA 5.1 2,387 3,783 4,378 4,676
PSA 5.2 3,918 6,236 7,473 9,695
PSA 5.3 1,968 2,805 7,933 11,198
Total 8,273 12,825 19,786 25,569
Great Lakes
Basin Total 140,083 194,323 233,814 254,968

lThe end products of lumber and wood products industries
have been converted to roundwood products harvested from
the forests, so that they could be aggregated and used
as a measure of timber input into the industry.

ZFigures include St, Joseph and Marshall Counties in
Indiana.

3Figures do not include St. Joseph and Marshall Counties
in Indiana and Hillsdale County in Michigan.

aFigures include Hillsdale County in Michigan.
5Figures include Wayne County in New York.

6Figures do not include Wayne, Herkimer, and Oneida
Countles in New York.

SOURCE: NCFES and NEFES U.S. Forest Service. Keyed
to Economic Areas, Water Resources Council,
1967 National Assessment.

employment was almost 34,000. By the year
2020, employment will have decreased almost
42 percent. This is partly due tothe increase in
employee productivity because of machinery
and better production techniques. Projections
of employment were based on the timber
imput into industry and the assumption that
productivity, i.e., the volume of wood proces-
sed by each employee, would continue to in-
crease at historical rates. Implicit in this rate
is an allowance for an increase in secondary
manufacturing activities such as manufac-
ture of lumber into millwork, flooring, and pre-
fabricated buildings.

TABLE 19-160 Production of Pulpwood in the
Great Lakes Basin by Planning Subarea!
thousand cords

_Actual Projected
1962 1980
Plan Area 1.0
PSA 1.1 630 877 1,200 1,333
PSA 1.2 395 655 995 1,136
Total 1,025 1,532 2,195 2,469
Plan Area 2.0
PSA 2.12 479 673 927 1,031
PSA 2.23 13 16 24 28
PSA 2.3 15 66 132 158
PSA 2.4 326 563 872 998
Total 833 1,318 1,955 2,215
Plan Area 3.0
PSA 3.1 239 405 622 711
PSA 3.2 50 3 163 190
Total 289 504 785 901
Plan Areaab.O
PSA 4.1 1 4 8 10
PSA 4.2 7 10 13 13
PSA 4.3 3 6 9 11
PSA 4.4 32 3 68 L]
Total 3 3 98 106
Plan Area55.0
PSA 5.1 5 13 17 19
PSA 5.2 41 86 129 192
PSA 5.3 201 276 440 514
Total 247 375 586 725
Great Lakes
Basin Total 2,437 3,812 5,619 6,417

1The volume shown includes roundwood harvested directly
from forests and plant by-products, obtained from
other wood manufacturing plants such as sawmills and
veneer and plywood plants, and used in manufacture of
wood pulp. The end products of pulp and paper indus-
tries have been converted to pulpwood, the timber
input into the industry.

2Figures include St. Joseph and Marshall Counties in
Indiana.

3Figures do not include St. Joseph and Marshall Counties
in Indlana and Hillsdale County in Michigan

AFigures include Hillsdale County in Michigan.
5Figures include Wayne County in New York.

6Figures do not include Wayne, Herkimer, and Oneida
Counties in New York.

SOURCE: NCFES and NEFES U.S. Forest Service. Keyed
to Economic Areas, Water Resources Council,
1967 National Assessment.

Employment in the pulp, paper, and allied
products industries for 1962 was 109,000.
By the year 2020, employment will have de-
creased approximately 37 percent. The same
reasoning and projection base that applied to
the lumber and wood products industries
apply here.

Table 19-163 shows the employment in
forest management. In 1962 five thousand
people were employed in forest management
activities, A large majority of those were small
private forest owners. The remainder was
made up of professional foresters, engineers,
clerks, firefighters, and other workers. By
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TABLE 19-163 Employment of Forest-Based Industries in the Great Lakes Basin

Actual Projections1 Actual Projections1
Industry 1962 1980 2000 2020 Industry 1962 1980 2000 2020
Plan Area 1.0 2 Plan Area_4.0
PSA 1.1 Ly 1,911 1,850 1,402 1,049 PSA 4.1 L 2,408 2,333 1,766 1,322
P 3,869 3,909 3,433 2,334 P 7.875 7,957 4,989 4,751
M 886 1,265 1,877 2,341 M 80 115 170 213
Total 6,666 7,025 6,712 5,724 Total 10,363 10,405 6,925 6,286
PSA 1.2 L 2,443 2,367 1,792 1,341 PSA 4.2 L 1,036 917 666 481
P 1,088 1,099 966 657 P 2,241 2,263 1,989 1,352
N 635 906 1,344 1,676 M 128 174 246 288
Total 4,166 4,372 4,102 3,674 Total 3,405 3,35 2,901 2,121
PSA 4.3 L 472 491 402 281
Plan Area 2.0
PSA 2.1 L 7,900 7,654 5,795 4,337 ; “"’zg "'7;‘3’ “'izz z';ﬁ
. 19,807 20,0 ER 1;;?22 Total 35,204 5,302 4,713 3,310
. Total 28,325 28,538 74,646 17,860 PSA 4.4 L 2,246 2,338 1,858 1,302
PSA 2.2° L 7,231 7,006 5,304 3,970 P 7,019 7,136 6,281 5,512
P 33,906 34,258 30,088 20,454 M 240 323 457 336
. oy R e 10 Total 9,565 9,815 8,596 7,350
6 Total 41,176 41,323 35,479 24,533 Plan Area 5.0
PsA 2.3 L 2,868 2,779 2,104 1,575 PSA 5.18 L 469 488 388 281
P 17,021 17,199 15,105 10,269 . P 1,545 1,559 1,370 931
M 173 248 367 458 M 60 93 166 211
Total 20,062 20,226 17,576 12,302 Total 2,076 2,140 1,924 1,423
PSA 2.4 L 1,930 1,870 1,416 1,060 PSA 5.2 L 770 852 697 528
? 2,540 2,566 2,256 1,512 P 3,114 3,146 2,766 2,412
M 608 868 1,288 1,606 M 715 970 _1.308 1,606
Total 5,078 5,304 4,958 4,198 Total 4,599 4,968 4,769 4,546
PSA 5.3 L 187 714 993 979
Plan Area 3.0
PSA 3.1 L 819 793 601 450 P 2,734 3,100 2,755 2,412
M 180 323 588 803
® 913 923 810 551
" o s 603 o Total 3,301 4,138 4,336 4,194
Total 2,059 2,183 2,106 1,865 creac Lakes Basin
PSA 3.2 L 575 557 422 316 Totals L 33,465 33,010 25,606 19,272
? 211 213 187 127 P 108,643 110,109 96,740 68,080
M 139 198 294 366 M 4,860 _ 5,942 10,298 12,843
Total 925 968 903 809 T0TAL 146,968 150,061 132,644 100,195

1'l‘he base for employment projections is the projected timber production.
2Represents the lumber and wood products industries defined as Major Group 24 in the Standard Industrial Classification Manual.

3Represents the pulp, paper, and allied products industries defined as Major Group 26 in the Standard Industrial Classification
Manual.

ARepresents the forest management which includes such activities as protection of forests from fire, insects, diseases, and other
destructive agents; tree planting, timber stand improvement, the making of timber sales; and related research activities.

Figures include St. Joseph and Marshall Counties, Indiana.

Figures do not include St. Joseph and Marshall Counties in Indiana and Hillsdale County in Michigan.
Figures include Hillsdale County, Michigan.

Figures include Wayne County, New York.

WO 0~ Nt

Figures do not include Wayne, Herkimer, and Oneida Counties, New York.

Source: NCFES and NEFES--U.S. Forest Service. KXeyed to Economic Areas, Water Resource Council, 1967 National Assessment.
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2020, employment will almost triple. In the
last few decades forest management pro-
grams of public agencies, forest industries,
and many private landowners have expanded
rapidly. Most of the timber production repre-
sents in some degree the results of manage-
ment.

4.2.3 Present and Projected Income

The 1962 income in the lumber and wood
products industries was almost $136 million
(Table 19-164). This income will almost double
by the year 2020 to more than $243 million.

Income in the pulp, paper, and allied indus-
tries will increase from $640 million in 1962 to
more than 1.6 billion by the year 2020, an in-
crease of two and a half times.

The income in forest management will in-
crease more than 11 times, from $24 million in
1962 to almost $269 million in 2020. Increased
production demands will necessitate higher
income for foresters and skilled technicians in
forest management activities.

4.2.4 Present and Projected Value Added by
Timber-Based Economic Activities

Timber-based economic activities are de-
fined as forest management, harvesting,
primary manufacturing, secondary manufac-
turing, construction, transportation, and
marketing. Value added is considered as an
economic measure used in estimating the por-
tion of gross national product originating in
each of these activities. As the difference be-
tween the cost of goods purchased by an enter-
prise and the value of the products it sells, it
represents the amount available for payment
of wages and salaries; interests; property, ex-
cise, profit, and sales taxes; and depreciation
and depletion charges.

Table 19-165 shows the value added by each
activity. The sum of the values added in all
kinds of timber-based economic activities
amount to almost $2 billionin 1962, Of the total
value added in 1962, approximately one per-
cent was added in forest management. An ad-
ditional 3 percent was added in harvesting, 13
percent in primary manufacturing, 26 percent
in secondary manufacturing, 32 percent in
construction, and 25 percent in transportation
and marketing. The data show that in 1962
timber increased in value nearly 81 times be-
tween the stump and delivery of finished prod-
uets to final consumers. By 2020, the sum of
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the values added is estimated to be more than
$4 billion.

4.2.5 Present and Projected Domestic Timber
Demand

The total domestic demand (Table 19-1686)
for saw logs, veneer logs, pulpwood, and mis-
cellaneaous products in the Great Lakes
Basin in 1962 was 1.3 billion cubic feet of grow-
ing stock trees. This demand is projected to
almost triple by the year 2020. Saw and veneer
log demand is expected to almost double be-
tween 1962 and 2020. Pulpwood and miscel-
laneous products demand is projected to be
almost four times as great between 1962 and
2020. Up to the year 2000, saw and veneer log
demands are expected to account for the
major share of demand, but by 2020, pulpwood
is expected to take the lead.

The Basin’s share of U.S. demand in 1962
was approximately 15 percent. Between 1962
and 2020 the projections indicate there will be
a steady decrease of this share.

Figure 19-21 graphically compares pro-
jected domestic timber demand and timber
production in the Great Lakes Basin.

4.3 Summary of Forest Resources and Indus-
trial Data for the United States and Great
Lakes Basin

4.3.1 Forest Resources

The Great Lakes Basin has 5.2 percent of the
nation’s forest land (Table 19-167), and more
than 7 percent of the nation’s commercial
forest land. The Basin has 4.5 percent of the
nation’s volume of stock trees growing on this
commercial land. Almost all of this volume is
in hardwood species. The Basin grows 2.8 per-
cent of the nation’s sawtimber. Almost three-
quarters of it is in hardwoods. Private owner-
ship in both the United States and the Basinis
quite high, but public ownership in the Basin
is approximately six percent higher than in
the United States.

4.3.2 Forest Industry

The Great Lakes Basin has 2.1 percent of the
nation’s production of saw and veneerlogs and
miscellaneous products (Tables 19-168 and
19-169). This share of production will increase
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TABLE 19-165 Estimated Value Added in Timber-Based Economic Activities in the Great Lakes
Basin )

Thousand Dollarsl
Forest 3 Primary Secondary Transportation
Year Management~ Harvesting  Manufacturing  Manufacturing”™ Construction & Marketing Total
1962 19,220 55,881 250,146 494,188 628,975 481,111 1,929,521
1980 28,506 82,920 360,560 732,596 934,795 716,696 2,856,073
2000 38,582 112,246 478,823 998,088 1,273,413 979,543 3,880,695
2020 43,395 126,078 536,018 1,143,141 1,415,394 1,121,052 4,421,078

lBased on 1958 dollar value. Present and projected production figures and value of forest management were
used as a base. Various State 1958 value added rates for each activity was used for each year.

2Assumed value of stumpage cut equalled value added in forest management.

3All activities involved in harvesting and transporting logs and related products from forests to local
points of delivery.

4All activities involved in the manufacture of logs and related products into lumber, veneer, plywood, paper,
turpentine, rosin, and other products.

5All activities involved in the remanufacture of lumber, plywood, paper, and other products into finished

goods such as furniture, containers, toys, and wearing apparel.

6All activities involved in the fabrication of lumber, plywood, and other products into buildings and other
fixed structures.

7All activities involved in the transportation of logs and related products from local points of delivery to

manufacturing plants or consumers, transportation of primary and secondary products from point of manufac-
ture to final consumers, and the marketing of these products through wholesale and retail channels.

Source: Adapted from "The Economic Importance of Timber in the U.S.', Miscellaneous Publication 941, Forest
Service, USDA, 1963; and NCFES and NEFES, U.S. Forest Service, Keyed to Economic Ateas, Water
Resource Council, 1967 National Assessment.

TABLE 19-166 Domestic Timber Demand— 1980 to 2.4 percent, and will remain constant

by Product Class, United States and Great .t tpat level through 2020. The production of
Lakes Basin, 1962, with Projections for 1980,  ,;1pwood will increase for the nation and the

2000, and 2020 Basin, but the Basin’s share will decrease 1.2
— 2 tlllen Cuple Feet percent from 1962 to 2020. The Basin’s share of
United2 Great Lakes Percent . ial ] a1
Product Class States Basin3  of U.S. fores?-based industrial emp oym'ent wi
Saw & veneer logs steadily decrease from 12.0 percent in 1962 to
1962 6,110.0 896.0 14.7 9.2 percent in 2020. Although forest-based in-
1980 6,780.0 974.4 14.4 dustrial income will increase for both the
gggg li’igg-g 1’269-0 13.8 Basin and the nation, the Basin’s share of the
P »333.4 13.4 United States total will steadily decrease from
Pulpwood & other 12.9 percent in 1962 to 10.1 percent in 2020.
misc. products
1962 3,060.0 449.4 164.7
1980 5,000.0 719.0 14.4 .
2000 8,840.0  1,218.2 13.8 4.4 General Methods and Assumptions for
2020 12,770.0  1,717.4 13.4 Forestry Projections
Total
1962 9,170.0  1,345.4 14.7 . .. .
1980 11,780.0  1,693.4 4.4 4.4.1 Projection Techniques
2000 18,040.0  2,487.2 13.8
2020 24,200.0  3,252.8 13.4 As a result of its participation in the de-
LDemand, as shown, is the total quantity of growing velopment of river bas‘_n plan's, the Forest
stock that timber processore would stand ready to Service has been developing projectionsofcut,
purchase if the prices of timber and primary wood growth, timber inventories, and employment
products (i.e., principally lumber, plywood, and and production data for forestry related ac-

aper) do not change significantly, relative t Y s . . .
gr‘;ces of all commdition. ¥, retative o tivities within Basin boundaries. Preliminary

rojecti ucti nd relate i-
ZAdapted from "The Demand for Domestic Timber 1962- proj ons of prod tion and d esti

2060," Forest Service, USDA, January 1967, Table mates of employment' and payrolls for 1980,
1, page 2. 2000, and 2020 on anational basis and by water
3¢LB demand based on U.S. per capita consumption resource regions are contained in the FS-ERS

and OBE population projections for GLB and U.S. Blue Book of August 1967, Projections of total
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Growing Stock, Saw Timber, and Ownership on Commercial Forest Land and Total

Forest Land, United States and Great Lakes Basin

United States Great Lakes Percent
(1962) Basin (1967) of U.S.
Thousands of Acres
Forest Land 758,865.0 39,624.7 5.2
Commercial 508,845.0 37,743.0 7.4
Hardwood 269,215.0 28,635.4 10.6
Softwood 239,630.0 9,107.2 3.8
Noncommercial 250,020.0 1,881.7 7
Million Cubic Feet
Growing Stock on Commercial 627,882.0 28,347.1 4.5
Forest Land 193,800.0 20,814.2 10.7
Hardwood 434,082.0 7,532.9 1.7
Softwood
Million Board Feet
Sawtimber on Commercial
Forest Land 2,536,799.0 59,239.1 2.3
Hardwood 478,777.0 41,931.3 8.7
Softwood 2,058,022.0 17,307.8 .8
Thousands_of Acres
Ownership of Commercial
Forest Land
Public 141,868,0 12,934.4 9.1
Private 366,977.0 24,808.6 6.8
Source: "Timber Trends in the United States,'" Forest Service, USDA

Forest Resource Report 17, 1965.

domestic production for 1980 and 2000 are
taken from Forest Service Report No. 17,
Timber Trends in the United States, 1965. Pro-
jections of timber products output by major
water resource regions and the related esti-
mates of employment and payrolls are based
to a large extent on prospective timber
supplies. These are based on projections of
timber growth in the eastern regions and pro-
jections of allowable cut in the western re-
gions. All projections are subject to revision
when more detailed studies are completed at
regional forest experiment stations.
Projections in Timber Trends are made
under the basic assumption that demand for
timber products will balance with whatever
supply is available under timber management
levels expected in 2000. Since water resource
planning under present standards is con-
ducted using existing exchange values, this
assumption simply states that given present
price relationships, whatever supply oftimber
is available in 2000 will clear the market. In

view of present estimates of future supply and
demand of timber products, this assumption
appears conservative, (See Forest Service Re-
port No. 18 and Forest Service Report “The
Demand for Domestic Timber 1962-2060”" PPB
System January 1967.) These assumptions are
made to simplify matters for planning pur-
poses with a view toward avoiding introduc-
tion of demand elasticities and supply-price
relationships.

Projections contained in the FS-ERS Blue
Book for each water resource region were
further disaggregated to the appropriate
study area to be used in individual river basin
studies.

4.4.2 Projections for the Basin and Planning
Subareas

There is no one best method for making pro-
jections in all regions. The type and quality of
the data available are critical factors in de-
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FIGURE 19-21 Comparison of Domestic Timber Demand and Production Projections in the Great
Lakes Basin. The Great Lakes Basin demand is based on U.S. per capita consumption and OBE
population projections for the Great Lakes Basin and the United States.



TABLE 19-168
and Great Lakes Basin
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Production, Employment, and Income of Forest-Based Industries, United States

United States Great Lakes Percent
(1962) Basin (1962) of U.S.
Production of saw and Million Cubic Feet
veneer logs and misc.
products
1962 6,515.0 140.1 2.1
1980 8,110.0 194.3 2.4
2000 9,790.0 233.8 2.4
2020 10,730.0 255.0 2.4
Million Cords
Production of pulpwood
1962 41.7 2.4 5.7
1980 78.4 3.8 4,8
2000 128.6 5.6 4.4
2020 142.2 6.4 4.5
Thousand People
Employment (SIC 24 & 26
& forest management)
1962 1,224.0 147.0 12.0
1980 1,326.0 150.1 11.3
2000 1,328.0 133.6 10.1
2020 1,093.5 100.2 9.2
Million Dollars
Income (Payrolls) (SIC 24
& 26 & forest management)
1962 6,190.3 799.8 12.9
1980 10,505.0 1,251.6 11.9
2000 16,432.5 1,800.3 10.9
2020 21,002.6 2,130.4 10.1
Source: '"Preliminary Projections of Economic Activity in the

Agricultural, Forestry, and Related Economic Sectors of
the United States and Its Water Resource Regions 1980,

2000, and 2020,"
Service, USDA 1967.

veloping a suitable methodology and these
will vary from region to region. Basic data
sources in addition to the FS-ERS regional
projections include Forest Survey data,
Timber Trends, County Census data of em-
ployment, production, and value by Standard
Industry Codes, State breakdowns of commer-
cial forest area where this is the best produc-
tion indicator available, and various experi-
ment station publications concerning State
timber resources by county or survey areas,

Economic Research Service and Forest

timber production by individual States, and
pulpwood production by individual States.
Projections for individual basins or planning
subareas are bounded by the water resource
regional totals contained in the FS-ERS Blue
Book and the basic assumption in Timber
Trends that cut and growth by the year 2000
will be in balance. Within these parameters
there is a wide latitude for projections of an
individual basin or planning subarea. This is
because the type of data available will vary
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TABLE 19-169 Production of Saw Logs, Ve-
neer Logs, Miscellaneous Industrial Timber
Products, and Pulpwood, United States and
Great Lakes Basin

(million cubic feet)

United Great Lakes Percent
Product Class States Basin of U.S.
Saw & veneer logs
& misc. products
1962 6,515.0 140.1 2.1
1980 8,110.0 194.3 2.4
2000 9,790.0 233.8 2.4
2020 10,730.0 255.0 2.4
Pulpwood 1
1962 3,294.3 192.5 5.7
1980 6,193.6 301.1 4.8
2000 10,159.4 443.9 4.4
2020 11,233.8 506.9 4.5
Total
1962 9,809.3 332.6 3.4
1980 14,303.6 495.4 3.5
2000 19,949.4 677.7 3.4
2020 21,963.8 761.9 3.5

lln converting cords to cubic feet, one cord equals
79 cubic feet.

Source: "Preliminary Projections of Economic

Activity in the Agricultural, Forestry,
and Related Economic Sectors of U.S. and
Its Water Resource Regions, 1980, 2000,

and 2020," Economlc Research Service and
Forest Service, August 1967.

from basin to basin. The area that the data
cover may not be homogeneous with basin or
study area boundaries. The timeliness of the
data will vary, and production, growth, and
cut data may not lend themselves to disag-
gregation to basin or county levels. Quality of
the data may vary so that in the breakdown of
data statistical or sampling errors may be
magnified revealing obvious discrepancies.
The type and nature of the data available may
vary from basin to basin because of differ-
ences in physical and economic conditions.

For all these reasons, the procedure used
should be developed after a careful review of
all available data and it should make use of
what is thought to be the best data available
for that region. Even then adjustments will be
required based on judgment, trends revealed
by the most recent information, and the opin-
ion of capable, experienced individuals famil-
iar with eonditions in the basin. (This may in-
clude FS personnel from regional, area, and
experiment station staffs, personnel from
State forester staffs, and industry leaders
such as mill operators of forestry association
officers.)

General steps in two basie techniques that
have been used rely essentially on either pro-

duction data or employment data depending
upon which are thought to be the best data
available relative to the particular basin and
planning subarea under study. Production
data are preferable if available. The following
general steps are used.

(1) Production estimates, which start with
output from Forest Survey units for base
years, are projected forward in accordance
with trends in growth, cut, and inventory, but
within the basic assumption that cut and
growth will balance by the year 2000. Dis-
aggregation of Forest Survey units to conform
with basin or planning subarea boundaries is
done where necessary on the basis of county
breakdowns, land use estimates, or the judg-
ment of knowledgeable individuals familar
with the area.

(2) Employment estimates are based on
data from the Census of Manufacturers for
primary employment. Employment projec-
tions for future years are based on the produe-
tion projections in Step 1 and projected
employee productivity trends.

(8) Value of production is based on avail-
able data concerning prices of timber deliv-
ered to the mill and estimates of value added
from manufacturing.

(4) Production, cut, growth, and inventory
projections are checked to make sure that
Basin and planning subarea estimates when
aggregated are within the national projection
totals for the water resource region involved,
as contained in the FS-ERS Blue Book.

(5) Allocations within a water resource re-
gion to individual basins rely on the best data
available. Allocations sometimes are done on
the basis of forest survey units. In some cases
Ehege data have to be broken down to a county

asis.

(6) Once the projections for the desired fu-
ture time frames are made, allocations to indi-
vidual basins and planning subareas are made
on the basis of forest survey units, county un-
its, or State totals. Regional totals are checked
against the FS-ERS regional projections or
the “sideboard” figures provided as paramet-
ers by Forest Economics. Final adjustments
may be necessary or desirable on the basis of
expert judgment, obvious trends, recent pro-
gram or policy changes, availability of other
camparative data, or other constraints such
as limitations imposed by the projected extent
or capacity of the resource base,

When adequate production data were not
available, projections were made on the basis
of employment data, but in those cases
another check was necessary to insure that



when the cut for pulpwood is subtracted from
total cut, enough cut for sawtimber remains to
supply the projected lumber and wood prod-
ucts production.

The following are methods used to make pre-
liminary projections from the base year to
1980, 2000, and 2020 for specific items relying
on either production or employment data.

(1) Projections of production of saw logs,
veneer logs, and miscellaneous industrial
timber products were based on past trends in-
dicated in Timber Trends, past forest surveys,
and special studies. The trend was further ad-
justed on the basis of estimated net annual
growth (NAG), which indicates the number of
trees available for cutting. It is assumed that
no increase or decrease in NAG per acre of
commercial forest land will be expected during
the projection period.

(2) Projections of pulpwood production
were constructed in essentially the same
manner as the preceding projections. Past
trend data were developed using Timber
Trends and Pulpwood Production. It is as-
sumed that the demand for pulpwood will be
greater than the demand for other forms of
timber. Therefore, wherever demand for the
two product categories combined exceeds
available net annual growth, pulpwood de-
mand is satisfied first. What is left over goes to
other products.

(3) Commercial forest area projections
were developed using past trends and antici-
pated increases in urban areas. Preliminary
estimates of forest area were compared with
land use projections. These were merged and
developed into a mutually agreed upon land
use projection. Final commercial forest land
area projections are based on the findings.

(4) In developing projections of employ-
ment in the lumber and wood products indus-
tries, estimates based on the 1963 and 1968
Census of Manufacturers were developed for
each water resource region. Employment in
primary industries was related to production
projected in the Basin. Secondary production
was based on the 1958 to 1963 trend adjusted
subjectively to reflect anticipated future in-
dustrial shifts both regionally and toward
more integration of primary and secondary
industries.

(5) Projections of employment in pulp,
paper and allied products were based on the
trend as shown in Census of Manufacturers
data from 1958 to 1962. Employment is pro-
jected to move to those areas where ample
water and raw materials exist and away from
highly urbanized areas. In general, secondary
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employment was projected to follow a gradual
trend toward integration with primary es-
tablishments,

(6) Average annual income for workers in
primary and secondary SIC 24 industries were
developed for the Northeast, Middle Atlantic
States, and South Atlantic census regions.
These were applied to the estimated number
of primary and/or secondary workers that
was developed for other tables dealing with
employment projections.

(7 Income (wages and salaries) projec-
tions in the pulp, paper and allied products
industries were compiled in the same manner
asthe table covering income in the lumber and
wood products industries.

4.4.3 Value of Production and Value Added in
Timber-Based Activities

The economic importance of timber was ap-
praised by estimating gross national product
and employment originating in timber-based
economic activities (Subsection 4.2.4). Value
added is the difference between the cost of
goods purchased by an enterprise and the
value of the products it sells. It represents the
amount available for payment of wages and
salaries; interest profits; property, excise,
profit, and sales taxes; and depreciation and
depletion charges.

All of the values added and the employment
in forest management and harvesting ac-
tivities, as defined in this report, were con-
sidered to be timber-based and were attrib-
uted to timber. However, in enterprises en-
gaged in manufacturing, fabrication, con-
struction, transportation, and trade where
both timber and nontimber materials were
used or handled, only portions of the total
value added and the employment were attrib-
uted to timber. For these enterprises esti-
mates of both “total value added and total em-
ployment” and of “value added and em-
ployment attributed to timber” are presented.
The sum of the values added and employment
attributed to timber represents that part of
the gross national product and national em-
ployment originating in timber-based
economic activities.

Data on value added and employment in the
manufacturing industries were derived from
the Censuses of Manufacturers published by
the Bureau of the Census. Value added in
manufacturing, as defined by the Bureau of
the Census, was obtained by subtracting the

cost of materials, supplies and containers,



182 Appendix 19

fuel, purchased electric energy, and contract
work from the value of shipments for products
manufactured plus receipts for services ren-
dered.

In these manufacturing industries it was
assumed that estimates of the value added
and employment attributed to timber could be
derived by using the ratios between the cost of
timber products as a raw material and the
total cost of all raw materials that were incor-
porated in some way in the final product. For
example, in the wood household furniture
industry—where lumber, plywood, veneer,
and related wood products accounted for ap-
proximately 70 percent of the total cost of the
materials used in the manufacture of the
furniture—70 percent of the total value added
and employment was attributed to timber.
The remaining 30 percent of the total value
added and employment was attributed to the
metals, plasties, textiles, and similar nonwood
materials used by the industry in making final
products.

Costs of fuels, electric energy, containers,
and related products used in manufacture but
not incorporated into final products were not
included in the calculations of these propor-
tions because they were the final products of
other industries. In many, although not in all
instances, costs of these items were relatively
small, and their inclusion would not have sig-
nificantly changed the estimates of value
added and employment attributed to timber.

In certain secondary industries an allow-
ance was made for the non-timber raw ma-
terials that were used in earlier processing
stages. For example, in the paper-converting
industries only 85 percent of the cost of paper
and paperboard consumed was used in the
allocation of value added and employment.
The other 15 percent of the cost of paper and
paperboard consumed was considered to be al-
locable to straw, cotton, bagasse, clay, or other
non-timber materials used in paper and
paperboard in the earlier processing stages.

In some manufacturing industries detailed
information on value of materials consumed
was not available. Inthese casesthe estimates
of value added and employment attributed to
timber ‘were based on values or quantities of
goods produced. In the garment industry,
for example, approximately 25 percent of the
garments are made from rayon and acetate,
which are produced from cellulose. Therefore,
25 percent of the value added and employment
in this industry were attributed to timber.

The estimates of value added and em-
ployment attributed to timher were computed

for all primary and secondary manufacturing
industries where timber products represented
more than 2.5 percent of the total cost of ma-
terials used or handled. In numerous other
manufacturing industries, where the cost of
timber products consumed was less than 2.5
percent, no separate industry estimates of
value added or employment were computed
nor was an attempt made to show value of
products. However, estimates of the aggre-
gate value added and employment attributed
to timber in such industries were made. These
were based upon the estimated volume of
timber consumed in these industries and
ratios of value added and employment attrib-
uted to timber, per unit of wood consumed, in
the industries in which timber composed more
than 2.5 percent of materials cost.

In the construction, transportation, and
trade industries, there are no published data
on value added. Estimates of total value added
in these industries were therefore derived
from the limited data available on costs of ma-
terials consumed and values of products or
services produced, or computed by multiply-
ing estimates of average value added per em-
ployee (based partly on fragmentary data and
partly on judgment) by total reported or esti-
mated employment. Estimates of the value
added and employment attributed to timberin
the construction industry were derived by
multiplying estimates of total value added and
employment by the ratio between the cost of
timber products such as lumber, plywood, and
building board and the total cost of all ma-
terials used in construction. In the transpor-
tation and trade industries the estimates of
value added and employment attributed to
timber were derived by multiplying estimates
of total value added and employment by the
ratios between freight revenue and between
sales of timber products and total sales.

4.4.4 Projections of Domestic Timber Demand

A study of timber demand in the U.S. that
projects the nation’s needs for timber is sum-
marized in “The Demand for Domestic Timber
1962-2060,” U.S. Forest Service,January 1967.
It reveals that future timber demands are un-
certain, because it is not known to what degree
population, productivity, tastes, and technol-
ogy will change. However, timber demand is
likely to rise over the long run even when this
uncertainty is taken into account.

The study showed three alternate pro-
jections of the demand for domestic timber



between 1962 and 2060, and also showed de-
mand by product class for the mid-range pro-
jection. Demand, as shown, is the total quan-
tity of growing stock that timber processors
could purchase if the prices of timber and
primary wood products (i.e., principally
lumber, plywood, and paper) do not change
significantly, relative to prices of all com-
modities.

Timber demand could be affected by many
things, including larger population and an ex-
panding gross national product that create
greater raw material needs. Timber demand
could be reduced by a shift in consumer desire
away from physical goods and towards ser-
vices. It could also be reduced by greater effi-
ciency in the use of wood and the development
and improvement of wood substitutes.

The study showed the range of demand es-
timates derived for each of the projection
years. They broaden rapidly in the later years.

A sensitivity analysts was conducted for the
year 2000 based on a range of determinant
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values somewhat different from those used in
the original analysis. The sensitivity analysis
shows that these demand estimates are about
equally sensitive to changes in any of the three
underlying factors. A one-percent change in
assumed population, GNP, or unit wood use, all
cause about a one-percent change in esti-
mated timber demand for the year 2000.

The Great Lakes Basin timber demands
were derived from data found in the pre-
viously mentioned U.S. timber demand study
and OBE population projections for the Basin.
U.S. timber demand for domestic growing
stock was determined by using OBE praojected
U.S. population figures. Demand for saw and
veneer logs, and pulpwood and miscellaneous
products was then determined by using a per-
cent of U.S. share figures. This demand by
product class was then converted into U.S. per
capita consumption. Per capita figures were
then multiplied by the OBE-Great Lakes
Basin population figures and the result was
the Basin demand for growing stock.



Section 5

MINERAL INDUSTRIES

5.1 Introduction

The 178,000 square miles comprising the
United States portion of the Great Lakes
Basin study area contain significant quan-
tities of metallic minerals (copper, iron ore,
lead and zine, and silver), nonmetallic minerals
(gypsum, sand and gravel, crushed and di-
mension stone, salt, and chemicals derived
from well brines—bromine, calcium com-
pounds, iodine, magnesium compounds, pot-
ash), and mineral fuels (natural gas, peat, and
petroleum). In 1968 the mineral output of the
Basin was valued at more than 1.5 billion dol-
lars. The Basin supplied approximately 70
percent of the nation’s production of iron ore,
approximately 6 percent of the domestic cop-
per output, approximately one-seventh of the
sand, gravel, and stone, and nearly a quarter
of the gypsum, More than one-third of the salt
and one-half of the magnesium compounds, as
well as a substantial portion of the nation’s
bromine production, was produced in the Ba-
sin.

Mineral production is defined as production
measured by mine shipments, sales, or mar-
ketable production (including consumption by
producers).

Employment is based primarily on pro-
duction workers man-hours. Number of em-
ployees is calculated by specific mineral com-
modity industry by an equivalent man-year

determined for that industry. For example, in

the iron ore industry a man-year is 2,000
man-hours. For the sand and gravel industry
a man-year is equivalent to only 1,800 man-
hours, because of the seasonal aspects of the
industry.

5.2 Existing and Projected Mineral Reserves
in the Basin

Detailed information on mineral reserves by
mineral commodity is presented in Appendix
5, Mineral Resources. With some exceptions
mineral reserves in the Basin are adequate to
meet projected demand through 2020. Where
mineral shortages occur projected production

has been modified to reflect the limitations of
reserves,

5.3 Projections of Selected Mineral
Commodities, 1980-2020

Projections of mineral production and em-
ployment for selected mineral commodities
were based on data compiled by the Bureau of
Mines, which canvassed the mineralindustry.

Commodity projections were based on
analysis of historic area mineral industry
growth, regional population growth trends,
and the Bureau of Mines national projections
of primary demand and production trends.
Statistical parameters derived from these
analyses as well as knowledge of foreseeable
technological advances and engineering
judgment were used to arrive at the pro-
jections.

Projections of employment in the mineral
industry were based on productivity in the
base year adjusted for productivity changes
over the projection period. Changesin produc-
tivity were developed from material compiled
by the Bureau of Mines, and other Federal and
State agencies.

5.4 Productivity

Productivity is a measure of output per
worker, generally computed by dividing pro-
duction by the number of production workers,
to arrive at an hourly, daily, or annual produc-
tivity rate. Changes in productivity generally
indicate either an increase or decrease in the
efficiency of an operation, Productivity can be
useful only in comparing mining operations
with similar characteristics.

In mining operations several factors not im-
plicit in such data have an effect on productiv-
ity. Type of mining (underground or surface),
depth of deposit, size of equipment used, size of
operation and metal content of ores shipped
each affect output per worker to some degree.
Productivity rates vary from mine to mine,
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and from one area to another, due to the vari-
ables cited above.

Basinwide productivity in nonmetallic min-
ing operations, notably sand, gravel, and
crushed stone, is expected to increase sub-
stantially over the projection period, as more
efficient and larger equipment is employed.

In iron ore mining, where type of material
produced has been changing and will continue
tochange over the projection period, the metal
content has been increasing as lesser quan-
tities of natural iron ores and larger amounts
of pellets are being produced. Although pro-
ductivity rates show little change over the
period when based on gross weight, significant
increases would be evident, if iron content
were the criterion used.

5.5 Summary of Selected Mineral Industries,
1960 and 1968 :

Table 19-170 shows mineral production in
the Great Lakes Basin for 1960 and 1968. Ta-

bles 19~171 through 19-190 show mineral pro-
duction for plan areas and planning subareas
for 1960 and 1968. Included in the tables are
several mineral commodities for which projec-
tions of production and employment have not
been made. These include cement, lime, chem-
icals recovered from well brines, natural gas
and petroleum. Data for these commodities
are shown under manufacturing or are either
confidential or not available.

Tables 19-191 through 19-194 show produc-
tion for four major mineral commodities—
clay, iron ore, sand and gravel, and crushed
stone—for 1960 and 1968.

Tables 19-195 through 19-215 detail mineral
production for selected commodities for the
Great Lakes Basin and for plan areas and
planning subareas for 1968 and projected
1980, 2000 and 2020.

Tables 19-216 through 19-236 detail
employment for selected commodities for the
Great Lakes Basin and for plan areas and
planning subareas for 1968 and projected
1980, 2000, and 2020.
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TABLE 19-170 Great Lakes Basin Mineral Production

1960 1968
Mineral Quantity Dollar Value Quantity Dollar Value
Cement:
Portland (376-pound barrels) 43,720,899 150,215,455 45,729,463 145,974,738
Masonry (280-pound barrels) 2,386,589 7,033,929 2,483,654 6,785,513
Clays and shale (short tons) 4,073,668 4,859,638 4,139,014 5,327,612
Coal, bituminous  (short tons) 452,904 Withheld" 539,543 Withheld®
Copper (recoverable content of 56,385 36,199,170 74,805 62,607,296
ores, etc.) (short toms)
Iron ore (usable) (long tons, 54,584,173 486,480,576 56,635,595 597,232,792
gross weight)
Lead (recoverable content of 775 181,350 1,396 368,879
ores, etc.) (short tons)
Lime (short tons) 5,752,584 78,750,017 7,744,542 98,553,213
Magnesium compounds (short tons, Withheldl Withheldl 266,406 25,087,136
MgO equivalent)
Manganiferous ore (5 to 357 Mn) 180,460 Withheldl
(short tons, gross weight)
Natural 3352 (million cubic feet) 20,790 4,449,000 40,480 10,160,000
Natural-gas liquids:2 1 !
Natural gasoline Withheld Withheld 1,066 3,177,000
(thousand 42~gallon barrels) 1 1
LP gases Withheld Withheld 1,384 3,432,000
(thousand 42-gallon barrels)
Peat (short tons) 238,038 3,093,356 260,509 3,322,260
Petroleum2 (42-gallon barrels) 15,899,0003 46,266,0003 12,974,404 38,286,742
Sand and gravel3 (short tons) 101,060,482 89,494,826 129,121,000 124,424,000
Silver (recoverable content of 49,324 44,641 500,428 1,073,218
ores, etc.) (troy ounces) :
Stone (crushed and broken) 91,859,610 119,884,341 110,557,798 154,170,674
(short tons)
Stone (dimension) (short tons) 193,742 4,283,746 142,007 4,323,495
Zinc (recoverable content of 66,364 17,121,912 66,194 17,872,380
ores, etc.) (short tons)
Value of items that , = ——e—mme—eo 141,923,440  ———emeomeem 193,878,906
cannot be disclosed
Total Great Lakes Basin = = —=-——m—m0— 1,190,281,3975 ----------- 1,496,257,8545

1Withheld to avoid disclosing individual company confidential data; included with '"Value of items
that cannot be disclosed.”

2Excludes data for New York and Ohio, which are not available.
3Includes some data which could not be assigned to specific plan areas.

4These items include bromine, calcium compounds, gem stones, grindstones, gypsum, iocdine (1968),
iron oxide pigments (1960), potash, salt, talc, and items withheld to avoid disclosing
individual company confidential data.

5Incomplete total. Excludes data for items which must be withheld to avoid disclosing individual
company confidential data. Also excludes petroleum, natural gas, and natural-gas liquids data
for New York and Ohio, which are not available.
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TABLE 19-171 Mineral Production in Plan Area 1.0

1960 1968
Mineral Quantity Dollar Value Quantity Dollar Value
Cement: 1 1 1 1
Portland (376~pound barrels) Withheld Withheld Withheld Witbheld
Masonry (280~pound barrels) Withheld Withheld Withheld Withheld
Clays and shale (short tons) 20 80 50 100
Copper (recoverable content of 56, 385 36,199,170 74,805 62,607,296
ores, etc.) (short tons)
Iron ore (usable) {(long toms, 49,012,843 431,754,717 51,999,538 545,432,335
gross weight) 1 1 1 1
Lime (short tons) Withheld Withheld1 Withheld Withheld
Peat (short tons) Withheld Withheld Withheld Withheld
Sand and gravel (short tons) 5,290,046 3,726,638 7,719,000 5,105,000
Silver (recoverable content of 472,813 1,013,995
ores, etc.) (troy ounces) 1 1 1 1
Stone (crushed and broken) Withheld Withheld Withheld Withheld
(short tons) 1 1 1
Stone (dimension) (short tons) Withheld Withheld 188 Withheld
Value of items that cannot = = =  ==~—~=———e-- 12,057,745 ~ec—ceeee- 10,572,848
be disclosed
Total Plan Area 1.0 =  =———ce——mae 483,738,350 ————— 624,731,574

1

Withheld to avoid disclosing individual company confidential data; included with "Value of

items that cannot be disclosed."

TABLE 19-172 Mineral Production in Planning Subarea 1.1

1960 1968

Mineral Quantity Dollar Value Quantity Dollar Value
Cement: 1 1 1
Portland (376~pound barrels) Withheldl Withheld Withheld Withheld
Masonry (280~pound barrels) Withheld Withheld Withheld Withheld
Clays and shale (short tons) 20 80 50 100l
Iron ore (usable) (long tons, 42,239,727 369,530,900 42,749,198 Withheld
gross weight) 1 1 1 1

Lime (short toms) Withheld Withheld Withheld Withheld
Peat (short tons) Withheld Withheld Withheld Withheld
Sand and gravel (short tons) 3,271,472 2,159,172 5,754,000 3,687,0001
Stone (crushed and broken) Withheld Withheld 55,000 Withheld
(short tons) 1 1

Stone (dimension) (short tons) Withheldl Withheld 188 Withheld
Value of items that cannot = = — ——————=——-o 7,928,503 ————————— 438,760,229

be disclosed

Total Planning Subarea 1.1 =  ==——-e—wea 379,618,655 2 ~—emmeme—-— 442,447,329

lWithheld to avoid disclosing individual company confidential data; included with "Value of

items that cannot be disclosed.”
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TABLE 19-173 Mineral Production in Planning Subarea 1.2

1960 1968
Mineral Quantity Dollar Value Quantity  Dollar Value
Copper (recoverable content of 56,385 36,199,170 74,805 62,607,296
ores, etc.) (short tons) 1
Iron ore (usable) (long tons, 6,773,116 62,223,817 9,250,340 Withheld
gross weight)
Sand and gravel (short tons) 2,018,574 1,567,4661 1,965,000 1,418,000
Lime (short tons) Withheld Withheld
Silver (recoverable content of -— 472,813 1,013,995
ores, etc.) (troy ounces) 1 1 1 1
Stone (crushed and broken) Withheld Withheld Withheld Withheld
(short tons) '
Stone (dimension) (short tons) 145 3,050
Value of items that cannot = =  —~——————— 4,126,192 2 ———mme—e—— 117,244,954
be disclosed
Total Planning Subarea 1.2 = — —————ee—ee 104,119,695 ————————— 182,284,245
lyithheld to avoid disclosing individual company confidential data; included with "Value of
items that cannot be disclosed."
TABLE 19-174 Mineral Production in Plan Area 2.0
1960 1968
Mineral Quantity Dollar Value Quantity Dollar Value
Bromine (pounds) 9,758,1831 2,531,737 9,146,530l 2,145,885
Calcium compounds (short tong) Withheld Withheld Withheld Withheld
Cement:
Portland (376-pound barrels) 13,501,865l 46,432,5611 11,510,238 37,645,031
Masonry (280-pound barrels) Withheld Withheld1 299,157 864,272
Clays and shale (short tons) Withheld . Withheld1 833,957l 1,175,873
Gypsum (short tons) Withheld Withheld1 Withheld Withheld
Coal, bituminous (short tons) 368,573 Withheld; 593,543 Withheld]
Iron ore (usable) (long tons, 4,034,824 Withheld 3,448,688 Withheld
gross weight) 1 1
Lime (short tons) 916,464 14,228,604 Withheld Withheld
Magnesium compounds (short tons, 64,808 6,464,113 219,455 19,975,716
Mg0O equivalent) 1
Manganiferous ore (5 to 35% Mn) 180,460 Withheld®  ==m====-=  ——ec——e—-
(short tons, gross weight) 1 1
Peat (short tons) 23,083 237,498 Withheld Withheld
Petroleum (42-gallon barrels) 11,167,113 32,496,193 9,635,7351 28,434,516
Salt (short tons) Withheld Withheld Withheld Withheld
Sand and gravel (short tons) 53,110,376 42,987,000 64,240,000 56,814,000
Stone (crushed and broken) " 30,845,249 41,409,993 39,810,806 56,521,824
(short tons)
Stone (dimension) (short tons) 118,972 1,665,394 85,771 1,753,504
Value of items that = ~=—we——ee 48,966,331 = ——m———e—e 80,659,920
cannot be disclosed
Total Plan Area 2.0 = =—=cer———e 237,419,4242 ————————— 285,990,5412

1Withheld to avoid disclosing individual company confidential data; included with "Value of
items that cannot be disclosed."”

2Incomplete total. Excludes data for natural gas and natural-gas liquids, which are not
available.
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TABLE 19-175 Mineral Production in Planning Subarea 2.1

1960 1968
Mineral Quantity Dollar Value Quantity Dollar Value
Cement, portland (376~pound Withheldl Withheldl Withheldl Withheldl
barrels)
Clays and shale (short tons) 132,508 137,218 6,130 11,034
Iron ore (usable) (long tons, 4,034,824 Withheld 3,448,688 Withheld
gross weight)
Lime (short toms) 100,573 1,524,998 94,186 1,478,459
Manganiferous ore (5 to 35% Mn) 180,460 Withheld ——————— | eeee—————
(short tons, gross weight)
Sand and gravel (short tons) 7,320,368 5,455,467 8,423,000 6,210,000
Stone (crushed and broken) 2,249,925 3,706,502 3,388,900 6,343,193
(short tons)
Stone (dimension) (short tons) 29,941 802,379 32,349 816,937
Total Planning Subarea 2.1 =  —=——=c-ec 11,626,5642 ————————— 14,859,6232

1

Withheld to avoid disclosing individual company confidential data; included with "Value of

items that cannot be disclosed."

2
Incomplete total. Excludes data for items which must be withheld to avoid disclosing
individual company confidential data.

TABLE 19-176 Mineral Production in Planning Subarea 2.2

1960 1968
Mineral Quantity Dollar Value Quantity Dollar Value
Cement: 1 1 1 1
Portland (376=pound barrels) Withheld Withheld Withheld Withheld
Masonry (280-pound barrels) Withheld Withheld Withheld Withheld
Clays and shale (short tons) 697,973 1,068,5201 410,023 . 645,990
Coal, bituminous (short tons) 368,573 Withheld 593,543 Withheld
Lime (short tons) Withheld Withheld 1,257,703 17,537,270
Peat (short tons) 14,679 168,795 8,664 193,860
Sand and gravel (short tons) 23,654,007 19,519,664 30,683,000 27,206,000
Stone (crushed and broken) 20,389,480 27,506,830 26,766,352 37,525,732
(short tons)
Stone (dimension) (short tons) 76,311 767,395 51,413 921,058
Value of items that :
cannot be disclosed @ = =0zl e=m—————- 42,986,813 2 | e=em—e——- 26,006,204
Total Planning Subarea 2.2 = = —cmmemeeo 92,018,0172 --------- 110,036,1142

1Withheld to avoid disclosing individual company confidential data; included with ""Value of

items that cannot be disclosed."

?Iﬁcomplete total. Excludes data for items which must be withheld to avoid disclosing
individual company confidential data.
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1960 1968
Mineral Quantity Dollar Value Quantity Dollar Value
Clays and shale (short tons) 111,806 167,709 95,020 142,530
Gypsum (short tonms) Withheld Withheld Withheld Withheld
Lime (short tons) 6,017 79,287
Peat (short tons) 8,404 68,703 26,304 226,173
Petroleum (42-gallon barrels) 8,932,738 25,994,182 7,759,723 22,898,509
Sand and Gravel (short tons) 17,133,624 13,759,118 19,692,000 18,442,000
Stone (crushed and broken) 500,863 586,838 333,381 494,631
(short tons)
Stone (dimension) (short tons) 12,670 95,545 2,009 15,509
Total Planning Subarea 2.3 ==m=-==n- 40,751,3827  —memmmmem 42,219,352

1Withheld to avoid disclosing individual company confidential data; included with "Value of

items that cannot be disclosed."

2Incomplete total.

individual company, confidential data.

which are not available.

TABLE 19-178 Mineral Production in Planning Subarea 2.4

Excludes data for gypsum, which must be withheld to avoid disclosing
Also excludes natural gas, and natural-gas liquids,

1960 1968

Mineral Quantity Dollar Value Quantity Dollar Value

Bromine (pounds) 9,758,184 2,531,737 9,146,530 2,145,885
Calcium compounds (short tons) Withheld Withheld Withheld Withheld
Cement: : 1 1 1 1
Portland (376~pound barrels) Withheldl Withheldl Withheld Withheld
Masonry (280-pound barrels) Withheld1 Wit:hheld1 Withheld Withheld
Clays and shale (short toms) Withheld1 Withheld1 322,784 376,319l
Lime (short tons) Withheld Withheld Withheld Withheld
Magnesium compounds (short tons, 64,808 6,464,113 219,455 19,975,716
Mg0 equivalent) 1 1

Peat (short tons)  ——w——meee e Withheld Withheld
Petroleum (42~gallon barrels) 2,234,375 6,502,011 1,876,012 5,536,007
Salt (short tons) Withheld Withheld Withheld Withheld
Sand and gravel (short tons) 5,002,377 4,252,751 5,442,000 4,956,000
Stone (crushed and broken) 7,704,981 9,609,823 9,322,173 12,158,268
(short tons)
Stone (dimension) (short tons) 50 75 —emmeemee e
Value of items that  =—e;—me—- 22,196,093 —emcm—eee 38,132,335
cannot be disclosed

Total Planning Subarea 2.4 —=—--—=n- 51,556,6037  —momemm- 83,280,530°

1Withheld to avoid disclosing individual company confidential data; included with "Value of

items that cannot be disclosed."

2Incomplete total.
available.

individual company confidential data.

Excludes data for natural gas and natural-gas liquids, which are not
Also excludes date for items which must be withheld to avoid disclosing
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TABLE 19—179 Mlneral Production in Plan Area 3.0

1960 1968

Mineral Quantity Dollar Value Quantity Dollar Value

Bromine (pounds) Withheld1 Withheld1 Withheld1 Withheld1
Calcium compounds (short tons) Withheld Withheld Withheld Withheld
Cement: 1 : 1 1 1
Portland (376~pound barrels) Withheldl Withheld1 Withheld1 Withheld1
Masonry (280~pound barrels) Withheld1 Withheld1 Withheld1 Withheld1
Clays and shale (short toms) Withheldl Withheld1 Withheld1 Withheld1
Gypsum (short tons) Withheld Withheld Withheld1 Withheld1
Iodine (pounds)  ~—————-—- ;T 1 Withheld1 Withheldl
Lime (short tons) Withheld Withheld Withheld Withheld
Magnesium compounds (short toms, Withheld Withheld 46,951 5,111,420

Mg0 equivalent) 1 1 1

Peat (short tons) Withheld Withheld Withheld Withheld
Petroleum (42-gallon barrels) 4,015,387 11,684,737 2,713,028 8,005,995
Potash (short tons) Withheld Withheld Withheld Withheldj
Salt (short tons) Withheld Withheld Withheld Withheld
Sand and gravel (short tons) 8,214,190 5,917,533l 8,613,000 7,569,000
Stone (crushed and broken) Withheld Withheld 22,003,197 20,852,687
(short toms) 1 1 1 1

Stone (dimension) (short tons) Withheld Withheld Withheld Withheld
Value of items that = ——cmme——w- 100,448,858 ——m—————e— 113,111,396

cannot be disclosed

Total Plan Area 3.0

118,051,128

154,650 ,498°

lW1thheld to aveid disclosing 1nd1v1dual company confidential data; included with ' Value of

items that cannot be disclosed.'

2Incomplete total.

individual company confidential data.

liquids, which are not available.

TABLE 19-180 Mineral Production in Planning Subarea 3.1

Excludes data for items which must be withheld to avoid disclosing
Also excludes data for natural gas and natural-gas

Mineral
Cement:
Portland (376-pound barrels)
Masonry (280-pound barrels)
Clays and shale (short tomns)
Gypsunm (short tons)
Petroleum (42-gallon barrels)

Sand and gravel (short toms)
Stone {crushed and broken)

(short tons)
Stone (dimension) (short tons)
Value of items that

cannot be disclosed

Total Planning Subarea 3.1

1960 1968

Quantity Dollar Value Quantity Dollar Value
. 1 . 1 ) 1 , 1
Withheld] Withheld] Withheld] Withheld]
Withheld) Wi thheld) Withheld] Withheld]
Withheld) Withheld] Withheld] Withheld]
Withheld Withheld Withheld Withheld
1,112,129 3,236,285 880,994 2,599,764
2,443,467 1,650,384 3,049,000 2,326,000
19,090,014 16,445,472 21,566,352 20,219, 460
Withheld! . Withheld' Withheld® Withheld®
————————— 38,599,954 S 47,651,610
2 2

————————— 59,932,095 — 72,796,834

lWithheld to avoid disclosing individual company confidential data; included with '"Value of

items that cannot be disclosed."

2
Incomplete total.

individual company confidential data.

liquids, which are not available.

Excludes data for items which must be withheld to avoid disclosing
Also excludes data for natural gas and natural-gas



Mineral Industries 193

TABLE 19-181 Mineral Production in Planning Subarea 3.2

1960 1968
Mineral Quantity Dollar Value Quantity Dollar Value
Bromine (pounds)  Withheld: Withheld: Withheldl Withheld>
Calcium compounds (short tons) Withheld Withheld Withheld Withheld
Cement: 1 1 1 1
Portland (376~pound barrels) Withheld Withheld Withheld1 Withheld1
Masonry (280-pound barrels) Withheld Withheld Withheld1 Withheldl
Clays and shale (short tons) Withheld Withheld Withheld1 Withheld1
Iodine (pounds)  ————-—=w- 1 Withheld1 Withheldl
Lime (short tons) Withheld Withheld Withheld Withheld
Magnesium compounds (short tons, Withheld Withheld 46,951 5,111,420
Mg0 equivalent) 1 1 1 1
Peat (short tons) Withheld Withheld Withheld Withheld
Petroleun (42-gallon barrels) 2,903,258 8,448,452 1,832,034 5,406,231
Potash (short tons) Withheld Withheld Withheld Withheld
Salt (short tons) Withheld Withheld Withheld Withheld
Sand and gravel (short tons) 5,770,723 4,267,149 5,564,000 5,243,000
Stone (crushed and broken) Withheld Withheld 436,845 633,227
(short tons) 1 1
Stone (dimension) (short tons) Withheld Withheld 1,371 18,512
Value of items that == oeceeaa——o 45,403,432 —emee—eee 65,441,274
cannot be disclosed

Total Planning Subarea 3.2 @  ~=—=—=—— 58,119,0332 ————————— 81,853,6642

1Withheld to avoid disclosing individual company confidential data; included with 'Value of
items that cannot be disclosed."
Incomplete total. Excludes data for items which must be withheld to avoid disclosing

individual company confidential data. Also excludes data for natural gas and natural-gas
liquids, which are not available.

TABLE 19-182 Mineral Production in Plan Area 4.0

1960 1968
Mineral Quantity Dollar Value Quantity Dollar Value
Calcium compounds (short toms) ——————— = ————————— Withheldl Withheld1
Cement :
Portland (376-pound barrels) 16,456,800 56,550,363 17,567,820 55,227,5751
Masonry (280-pound barrels) 882,387 2,541,640 Withheld Withheld
Clays and shale (short tons) 2,057,041 2,381,775 2,185,126 2,959,363
Coal, bituminous (short tons) 84,331l 318,3281 ————————— 1 T 1
Grindstones (short tons) Withheld Withheld Withheld Withheld
Gypsum (short tons) 758,381 3,858,144 666,561 3,215,345
Lime (short tons) 3,935,249 55,842,885 Withheld Withheld
Peat (short tons) 147,0272 2,147,9652 108,5982 1,205,5752
Petroleum (42-gallon barrels) 482,500 1,404,070 625,641l 1,846,2311
Salt (short tons) Withheld Withheld Withheldl Withheld1
Sand and gravel (short tons) 26,346,284 28,433,479 Withheldl Withheldl
Stone (crushed and broken) 31,476,202 45,855,504 Withheld Withheld
(short tons) 1 1 1 1
Stone (dimension) (short tons) Withheld Withheld Withheld Withheld
Value of items that =0  ——m—————v 43,545,590 ———mee—— 233,148,336
cannot be disclosed
Total Plan Area 4.0 R — 2&2,879,7433 ————————— 297,602,4253

1Withheld to avoid disclosing individual company confidential data; included with ''Value of
items that cannot be disclosed."

2Excludes petroleum data for New York and Ohio, which are not available.

3Incomp1ete total. Excludes data for items which must be withheld to avoid disclosing
individual company confidential data. Also excludes natural gas and natural-gas
liquids data, which are not available.
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TABLE 19-183 Mineral Production in Planning Subarea 4.1

1960 1968
) Mineral Quantity Dollar Value Quantity Dollar Value
Calcium compounds (short tons)  —==——==e= = —ee——e——— Withheld1 Withheld1
Cement: 1 1
Portland (376-pound barrels) 6,730,657 23,394,6361 Withheld1 Withheld
Masonry (280~pound barrels) Withheld Withheld Withheld Withheld
Clays and shale (short toms) 644,3061 707,806 1,144,639 1,272,077
Lime (short tons) Withheld Withheld 1,317,116 15,615,188
Peat (short tons) 140,510 2,052,592 Withheld Withheld
Petroleum (42-~gallon barrels) 482,500 1,404,070 625,641 1,846,231
Salt (short tons) 3,102,514 25,150,398 3,367,324 25,349,600
Sand and gravel (short tons) 14,635,686 14,269,175 23,029,000 24,626,0001
Stone (crushed and broken) 1,387,830 1,728,491 Withheld Withheld
(short toms)
Value of items that @ e=;cmeea-a 12,736,353 ——————— 45,052,738
cannot be disclosed
Total Planning Subarea 4.1 = — —==e-—e-- 81,443,5212 --------- 113,761,8342
lWithheld to avoid disclosing individual company confidential data; included with "Value of
items that cannot be disclosed."
2Incomplete total, Excludes data for items which must be withheld to avoid disclosing
individual company confidential data. Also excludes data for natural gas and natural-gas
liquids, which are not available.
TABLE 19-184 Mineral Production in Planning Subarea 4.2
1960 1968
Mineral Quantity Dollar Value Quantity Dollar Value
Cement : 1 1
Portland (376-pound barrels) 2,882,400 9,840,838 Withheld Withheld
Masonry (280-pound barrels) Withheld Withheld Withheld Withheld
Clays and shale (short tons) 383,470 495,555 356,1551 433,117
Gypsum (short tomns) Withheld Withheld Withheld Withheld
Lime (short tons) 1,794,098 29,118,374 2,072,291 31,193,313
Peat (short tons) 1,176 Withheld 574 38,030
Sand and gravel (short tons) 2,539,845 2,396,960 3,838,000 4,074,000
Stone (crushed and broken) 19,911,337 26,752,975 27,511,165 39,988,156
(short tons)
Stone (dimension) (short toms) 9,891 23,631 7,657 93,040
Value of items that = —eeccee—o 2,123,615 | m—e—cm———— : 14,125,953
cannot be disclosed
Total Planning Subarea 4.2 ===-=mnmm- 70,751,948%  mmmmmmemm 89,945,609°

lWithheld to avoid disclosing individual company confidential data; included with "Value of
items that cannot be disclosed."

2Incomplete total. Excludes data for items which must be withheld to avoid disclosing
individual company confidential data. Also excludes data for petroleum, natural ‘gas,
and natural-gas liquids, which are not availab.e -
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TABLE 19-185 Mineral Production in Planning Subarea 4.3

1960 1968
Mineral " Quantity Dollar Value Quantity Dollar Value
Cement: 1 1 1 1
Portland (376-pound barrels) Withheld Withheldl Withheld Withheld1
Masonry (280-pound barrels) Withheld Withheld Withheld Withheld
Clays and shale (short tons) 684,933 826,932 485,519 1,063,004
Coal, bituminous (short tons) 84,3311 318,3281 1 1
Grindstones (short tons) Withheld Withheld Withheld Withheld
Lime (short tons) 1,137,231 12,965,088 1,454,330 15,962,522
Peat (short tons) Withheld Withheld Withheldl Withheld
Salt (short tons) Withheld Withheld Withheld Withheld
Sand and gravel (short tons) 6,554,658 8,197,001 Withheld Withheld
Stone (crushed and broken) 1,707,816 5,753,430 1,682,084 5,098,660
(short tons) 1 1 1 1
Stone (dimension) (short tons) Withheld Withheld Withheld Withheld
Value of items that === —ec=m=me;caa- 28,800,503 W  eemece——— 48,136,448
cannot be disclosed
Total Planning Subarea 4.3 =  —~m——we—m- 56,861,2822 --------- 70,260,6342
lWithheld to avoid disclosing individual company confidential data; included with "Value of
items that cannot be disclosed."
2Incomplete total. Excludes data for items which must be withheld to avoid disclosing
individual company confidential data. Also excludes data for petroleum, natural gas,
and natural-gas liquids, which are not available.
TABLE 19-186 Mineral Production in Planning Subarea 4.4
1960 1968
Mineral Quantity Dollar Value Quantity Dollar Value
Cement: 1 1 1 1
Portland (376=pound barrels) Withheld Withheld Withheld Withheld
Masonry (280-pound barrels) Withheld Withheldw — —==——weee @ —mmme——e
Clays and shale (short tons) 344,3321 351,482 198,813 191,165
Gypsum (short tons) Withheld withheldl Withheldl Withheldl
Lime (short tons) Withheld Withheld Withheld Withheld
" Peat (short tons) Withheld Withheld Withheld Withheld
Sand and gravel (short tons) 2,616,095 3,570,343 5,791,000 7,611,000
Stone (crushed and broken) 8,469,219 11,620,608 3,396,687 6,076,760
(short tons) 1 1
Stone (dimension) (short tons)  —==—=——= = oo Withheld Withheld
Value of items that = ecc—mem—e 18,280,559 @ —-em—————— 9,755,423
cannot be disclosed
Total Planning Subarea 4.4 ———m—mmee 33,822,992%  —memmeeme 23,634,348%

1

Withheld to avoid disclosing individual company confidential data; included with "Value of
items that cannot be disclosed."

2Incomplete total. Excludes data for items which must be withheld to avoid disclosing
individual company confidential data. Also excludes data for petroleum, natural gas,
and natural-gas liquids, which are not available.



196 Appendix 19

TABLE 19-187 Mineral Production in Plan Area 5.0

1960 1968
Mineral Quantity Dollar Value Quantity Dollar Value
Cement: 1 1 1 1
Portland (376-pound barrels) Withheld1 Withheld1 Withheld1 Withheldl
Masonry (280-pound barrels) Withheld1 Withheldl Withheld1 Withheldl
Clays and shale (short tons) Withheldl : Wit:hheld1 Withheldl Withheld1
Gypsum (short toms) Withheld Withheld1 Withheld Withheld1
Iron ore (usable) (long toms, 1, 536,506 Withheld 1,187,369 Withheld
gross weight) 1 1
Iron oxide pigments (short tons) Withheld Withheld™ W  commmme e
Lead (recoverable content of 775 181,350 1,396 368,879
ores, etc.) (short tons) 1 1 1 1
Lime (short tons) Withheld Withheld Withheld Withheld
Peat (short tons) Withheld Withheld Withheld Withheld
Salt (short tons) 4,007,960 30,763,284 5,217,566 42,487,852
Sand and gravel (short tons) 6,981,786 7,462,496 Withheld Withheld
Silver (recoverable content of 49,324 44,641 27,615 59,223
ores, etc.) (troy ounces)
Stone (crushed and broken) 7,861,735 12,496,464 10,452,335 - 18,093,085
(short tons) 1 1 1 1
Stone (dimension) (short toms) Withheld Withheld Withheld Withheld
Talc (short tomns) Withheld Withheld Withheld Withheld
Zinc (recoverable content of 66,364 17,121,912 66,194 17,872,380
ores, etc.) (short tons)
Value of items that = ——eeee—wo 33,472,675 2 = ————————— 37,516,397
cannot be disclosed
Total Plan Area 5.0 —mmmmm—e 101,542,822%  —mmemeeee 116,397,8162

1Withheld to avoid disclosing individual company confidential data; included with "Value of

items that cannot be disclosed."

2
Incomplete total.

individual company confidential data.

and natural-gas liquids, which are not available.

TABLE 19-188 Mineral Production in Planning Subarea 5.1

Excludes data for items which must be withheld to avoid disclosing
Also excludes data for petroleum, natural gas,

1960 1968
Mineral Quantity Dollar Value Quantity Dollar Value
Gypsum (short tons) Withheld1 Withheldl Withheldl Withheldl
Salt {short tons) Withheld Withheld Withheld Withheld
Sand and gravel (short tons) 2,419,258 2,492,280 3,053,000 3,770,000
Stone (crushed and broken) 1,913,739 3,200,491 2,769,945 5,288,922
(short tons) 1 1 1 1
Stone (dimension) (short tons) Withheld Withheld Withheld Withheld
Value of {items that = e———ceec——w—o 17,012,189 = ~——e————— 24,844,126
’ cannot be disclosed

Total Planning Subarea 5.1 = = —==ee-=u- 22,704,9602 --------- 33,903,0482

lWithheld to avoid disclosing individual company confidential data; included with "Value of

items that cannot be disclosed."

2Incomplete total.

individual company confidential data.

natural-gas liquids, which are not available.

Excludes data for items which must be withheld to avoid disclosing
Excludes data for petroleum, natural gas, and
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1960 1968

Mineral Quantity Dollar Value Quantity Dollar Value

Cement: 1 1 1 1
Portland (376-pound barrels) Withheld1 Withheld1 Withheld Withheld
Masonry (280=pound barrels) Withheld1 Withheld1 Withheld Withheld
Clays and shale (short tons) Withheld1 Withheld1 Withheld Withheld
Iron oxide pigments (short tons) Withheld1 Withheld1 ———————— . T 1
Lime (short toms) Withheld1 Withheld1 Withheld Withheld
Peat (short tonms) Wi;hheld1 Withheldl Withheld Withheld
Salt (short tons) Withheld Withheld Withheld Withheld
Sand and gravel (short tons) 3,079,510 3,352,208 4,333,000 4,490,000
Stone (crushed and broken) 5,165,853 7,386,840 6,914,382 10,968,092
(short tons) 1 1 1 1

Stone (dimension) (short tons) Withheld Withheld Withheld Withheld
Value of items that ===  —m———ee- 24,439,408 2 —emee——- 27,218,527

cannot be disclosed

Total Planning Subarea 5.2 =  —~==——ew- 35,178,4562 ——————— - 42,676,6192

lWithheld to avoid disclosing individual company confidential data; included with "Value of

items that cannot be disclosed.'

2Incomplete total. Excludes data for items which must be withheld to avoid disclosing

individual company confidential data.

and natural-gas liquids, which are not available.

TABLE 19-190 Mineral Production in Planning Subarea 5.3

Also excludes data for petroleum, natural gas,

1960 1968
Mineral Quantity Dollar Value Quantity Dollar Value
Iron ore (usable) (long tons, 1,536,506 Withheldl 1,187,369 Withheld1
gross weight)
Lead (recoverable contents of 775 181,350 1,396 368,879
ores, etc.) (short tons) 1 1
Sand and gravel (short toms) 1,483,018 1,618,008 Withheld Withheld
Silver (recoverable content of 49,324 44,641 27,615 59,223
ores, etc.) (troy ounces)
Stone (crushed and broken) 782,143 1,909,133 768,008 1,836,071
(short tons) 1 1
Stone (dimension) (short tomns) Withheld Withheld 1 1
Talc (short tons) Withheld Withheld Withheld Withheld
Zinc (recoverable content of 66,364 17,121,912 66,194 17,872,380
ores, etc.) (short tons)
Value of items that = ——cmmmeee 22,784,362 ——————— 19,681,596
cannot be disclosed
Total Planning Subarea 5.3 ——=-==-=v 43,659,406°  —mmmmmmmm 39,818,149°

lWichheld to avoid disclosing individual company confidential data; included with "“Value of

items that cannot be disclosed."”

2Incomplete total. Excludes data for items which must be withheld to avoid disclosing

individual company confidential data.

and natural-gas liquids, which are not available.

Also excludes data for petroleum, natural gas,
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TABLE 19-191 Clay Production in the Great Lakes Basin in Short Tons

1960 1968

Quantity Dollar Value Quantity Dollar Value
Plan Area
1.0 20l 80l 50 100
2.0 Withheld Withheld 833,9571 1,175,8731
3.0 Withheld Withheld Withheld Withheld
4.0 2,057,041l 2,381,775 2,185,1261 2,959,3631
5.0 Withheld Withheld Withheld Withheld
Planning Subarea
1.1 20 80 50 100
1.2 ememmmmee | mmmmmamme | e e
2.1 132,508 137,218 6,130 11,034
2.2 697,973 1,068,520 410,023 645,990
2.3 111,806 167,709 95,020 142,530
2.4 Withheldl Withheld 322,784 376,319
3.1 Withheld Withheld Withheld Withheld
3.2 Withheld Withheld Withheld Withheld
4.1 644,306 707,806 1,144,639 1,272,077
4,2 383,470 495,555 356,155 433,117
4.3 684,933 826,932 485,519 1,063,004
4.4 344,332 351,482 198,813 191,165
501 --------- 1 ------------------ 1 --------- 1
5.2 Withheld Withheld Withheld Withheld
5.3 mmemmmememma mmmmmmemn | mmmmmemme e
State
Illinois 607,203 886,130 287,979 401,902
Indiana Withheld Withheld Withheld Withheld
Michigan 1,737,588 1,904,389 2,599,351 2,905,880
Minnesota 20l 801 501 100
New York Withheld Withheld Withheld Withheld
Ohio 1,024,616 1,234,913 802,527 1,417,827
Pennsylvania @~ = = -——=————e @ cm—eme—— e e
Wisconsin 133,358 139,768 8,930 16,634
Total Great Lakes 4,073,668 4,859,638 4,139,014 5,327,612

lWithheld to avoid disclosing individual company confidential data
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TABLE 19-192 Iron Ore Production in the Great Lakes Basin in Long Tons

1960 1968

Quantity Dollar Value Quantity Dollar Value
Plan Area
1.0 49,012,843 431,754,717 51,999,538 545,432,335
2.0 4,034,824 Withheld 3,448,688 Withheld
5.0 1,536,506 Withheld 1,187,369 Withheld
Planning Subarea
1.1 42,239,727 369,530,900 42,749,198 Wi thheld;
1.2 6,773,116 62,223,817 9,250,340 Withheldl
2.1 4,034,824 Withheld 3,448,688 Withheld,
5.3 1,536,506 Withheld 1,187,369 Withheld
State
Michigan 10,791,531 95,791,436 12,699,028 148,890,426
Minnesota 40,754,398 Withheld 42,749,198 Withheld
New York 1,536,506 Withheld 1,187,369 Withheld
Wisconsin 1,501,738 Withheld
Total Great Lakes 54,584,173 486,480,576 56,635,595 597,232,792

lWithheld to avoid disclosing individual company confidential data
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TABLE 19-193 Sand and Gravel Production in the Great Lakes Basin in Short Tons

1960 1968

Quantity Dollar Value Quantity Dollar Value
Plan Area
1.0 5,290,046 3,726,638 7,719,000 5,105,000
2.0 53,110,376 42,987,000 64,240,000 56,814,000
3.0 8,214,190 5,917,533 8,613,000 7,569,000
4.0 26,346,284 28,433,479 Withheld Withheld
5.0 6,981,786 7,462,496 Withheld Withheld
Planning Subarea
1.1 3,271,472 2,159,172 5,754,000 3,687,000
1.2 2,018,574 1,567,466 1,965,000 1,418,000
2.1 7,320,368 5,455,467 8,423,000 6,210,000
2.2 23,654,007 19,519,664 30,683,000 27,206,000
2.3 17,133,624 13,759,118 19,692,000 18,442,000
2.4 5,002,377 4,252,751 5,442,000 4,956,000
3.1 2,443,467 1,650,384 3,049,000 2,326,000
3.2 5,770,723 4,267,149 5,564,000 5,243,000
4.1 14,635,686 14,269,175 23,029,000 24,626,000
4.2 2,539,845 2,396,960 3,838,000 4,074,000l
4.3 6,554,658 8,197,001 Withheld Withheld
4.4 2,616,095 3,570,343 5,791,000 7,611,000
5.1 2,419,258 2,492,280 3,053,000 3,770,000
5.2 3,079,510 3,352,208 4,333,000 4,490,000l
5.3 1,483,018 1,618,008 Withheld Withheld
State
Il1linois 13,373,358 11,638,357 18,073,000 17,040,000
Indiana 4,395,195 3,929,053 6,143,000 6,125,000
Michigan 46,910,195 39,304,400 56,663,000 54,979,000
Minnesota 3,006,398 1,997,829 3,422,000 2,381,000
New York Withheld Withheld Withheld Withheld
Ohio 7,821,730 9,638,495 Withheld Withheld
Pennsylvania Withheld Withheld Withheld Withheld
Wisconsin 15,955,725 11,953,853 21,045,000 15,145,000
Total Great Lakes 101,060,482 89,494,826 129,121,000 124,424,000

lWithheld to avoid disclosing individual company confidential data.

2I.ncludes some data that could not be assigned to specific plan areas.
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TABLE 19-194 Crushed Stone Production in the Great Lakes Basin in Short Tons

1960 1968

Quantity Dollar Value Quantity Dollar Value
Plan Area
1.0 Withheld!l Withheldl Withheldl Withhe1ldl
2.0 30,845, 249 41,409,993 39,810, 806 56,521,824
3.0 Withheld! Withheld 22,003,197 20,852,687
4.0 31,476,202 45,855, 504 Withheldl Withheld!
5.0 7,861,735 12,496,464 10,452,335 18,093,085
Planning Subarea
1.1 Withheldl Withheldl 55,000 Withheld:
1.2 Withheld! Withheld! Withheld} Withheld
2.1 2,249,925 3,706,502 3,388,900 6,343,193
2.2 20, 389, 480 27,506,830 26,766,352 37,525,732
2.3 500,863 586,838 333,381 494,631
2.4 7,704,981 9,609,823 9,322,173 12,158,268
3.1 19,090,014 16,445,472 21,566,352 20,219,460
3.2 Withheld Withheld 436,845 633,227
4.1 1,387,830 1,728,491 Withheld Withheld
4.2 19,911,337 26,752,975 27,511,165 39,988,156
4.3 1,707,816 5,753,430 1,682,084 5,098,660
4ok 8,469,219 11,620,608 3,396,687 6,076,760
5.1 1,913,739 3,200,491 2,769,945 5,288,922
5.2 5,165,853 7,386,840 6,914, 382 10,968,092
5.3 782,143 1,909,133 768,008 1,836,071
State
T1linois 17,397,410 23,911,040 23,899,368 33,492,582
Indiana 1,094,168 1,625,631 1,838,856 Withheld
Michigan 31,237,769 32,117,581 37,274,803 41,026,207
Minnesota 10,009 12,652 55,000 Withheld
New York 16,330,954 24,117,072 13,849,022 24,169,845
Ohio 20,556,370 30,902,368 27,389,321 42,391,702
Pennsylvania
Wisconsin 5,232,930 7,197,997 6,251,428 10,257,663
Total Great Lakes 91,859,610 119,884,341 110,557,798 154,170,674

lWithheld to avoid disclosing individual company confidential data.
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TABLE 19-195 Projected Mineral Production by Selected Commodities (Thousands of Short
Tons), Great Lakes Basin

Actual Cumulative

Commodity 1968 1980 2000 2020 1968 to 2020
Clay and shale 4,139 5,070 7,876 12,856 390,987
Coal : 594 260 0 0 6,400
Copper 75, 100 180 330 8,920
Gypsuml oo 2,210 2,990 4,070 147,140
Iron ore? 56,636 65,550 90,490 124,740 4,431,200
Lead 1 2 2 2 101
Peat 261, 289 367 471 18,150
Salt e 23,140 49,330 104,620 2,491,840
Sand and gravel 128,947 171,160 295,730 512,430 14,517,260
Silver3 4 500 682 1,202 2,132 59,140
Stone, crushed 110,558 143,464 247,951 427,179 12,119,088
Stone, dimension 142 195 310 595 15,126
Zinc 66 95 95 95 4,766

1Excludes data for Plan Areas 2.0 and 5.0.
2Thousands of long tonmns.

Thousands of troy ounces.

£~ W

Includes limestone, basalt, marl, sandstone, and marble.

Includes limestone, sandstone, and granite.

o

Withheld to avoid disclosing individual company confidential data.

TABLE 19-196 Projected Mineral Production by Selected Commodities (Thousands of Short
Tons), Plan Area 1.0

Actual Cumulative

Commodity 1968 1980 2000 2020 1968 to 2020
Copper 1 75 100 180 330 8,920
Iron ore 52,000& 61,600 84,700 116,400 4,149,600
Peat —————— 12 15 20 752
Sand and gravel 7,719 9,020 14,020 21,960 686,320
Silver? 3 473, 640 1,160 2,090 57,040
Stone, crushed”™ = —w=—=w- 2,908 5,006 4,989 187,418

ll‘housands of long toms.

2’.[‘housands of troy ounces,
3

4

Includes limestone and basalt.

Withheld to avoid disclosing individual company confidential data.
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TABLE 19-197 Projected Mineral Production by Selected Commodities (Thousands of Short
Tons), Planning Subarea 1.1

Actual Cumulative
Commodity 1968 1980 2000 2020 1968 to 2020

Tron ore’ 42,749, 49,600 68,100 93,600 3,337,600
Peat = —————— 12 15 20 752
Sand and gravel 5,754 6,720 11,020 18,060 538,520
Stone, crushed 55 108 176 289 8,618
lThousands of long tons.
2Basalt.
3

Withheld to avoid disclosing individual company confidential data.

TABLE 19-198 Projected Mineral Production by Selected Commodities (Thousands of Short
Tons), Planning Subarea 1.2

Actual Cumulative

Commodity 1968 1980 2000 2020 1968 to 2020
Copper 1 75 100 180 330 . 8,920
Iron ore 9,250 12,000 16,600 22,800 812,000
Sand and gravel 1,965 2,300 3,000 3,900 147,800
Silver2 3 473, 640 1,160 2,090 57,040
Stone, crushed —_—— 2,800 3,630 4,700 178,800

lThousands of long toms.

2Thousands of troy ounces.

w

Includes limestone and basalt.

4Withheld to avoid disclosing individual company confidential data.

TABLE 19-199 Projected Mineral Production by Selected Commodities (Thousands of Short
Tons), Plan Area 2.0

Actual Cumulative

Commodity 1968 1980 2000 2020 1968 to 2020
Clay and shale 834 840 966 1,606 53,707
Coal 1 594 260 0 0 6,400
Iron ore 3,4494 2,500 3,800 5,600 184,000
Peat 0000 e 4 19 21 27 1,108
Salt  mmeeeee 900 2,000 4,000 98,000
Sand and gravel2 64,240 89,600 157,700 278,100 7,750,800
Stone, crushed 3 39,811 49,806 91,695 169,490 4,533,170
Stone, dimension 86 122 197 422 9,646

lThousands of long tons.

2Includes limestone, basalt, and marl.

3Includes limestone, sandstone, and granite.

4Withhe1d to avoid disclosing individual company confidential data.
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TABLE 19-200 Projected Mineral Production by Selected Commodities (Thousands of Short
Tons), Planning Subarea 2.1

Actual Cumulative

Commodity 1968 1980 2000 2020 1968 to 2020
Clay andlshale 6 10 16 26 785
Iron ore 3,449 2,500 3,800 5,600 184,000
Sand and gravel 8,423 12,700 22,000 38,300 1,080,800
Stone, crushed 3,389 4,520 7,810 13,570 383,600
Stone, dimension 32 50 85 140 4,122

lThousands of long tons.
2Includes limestone and basalt.

3Includes limestone and granmite.

TABLE 19-201 Projected Mineral Production by Selected Commodities (Thousands of Short
Tons), Planning Subarea 2.2

Actual Cumulative

Commodity 1968 1980 2000 2020 1968 to 2020
Clay and shale 410 250 0 0 6,400
Coal 594 260 0 0 6,400
Peat 9 3 0 0 78
Sand and gravel 30,683 43,300 79,700 146,700 3,933,800
Stone, crushed 26,766 32,486 62,205 119,000 3,085,960
Stone, dimension 51 70 110 180 5,420

lIncludes limestone and marl.

2Limes tone.

TABLE 19-202 Projected Mineral Production by Selected Commodities (Thousands of Short

Tons), Planning Subarea 2.3

Actual Cumulative
Commodity 1968 1980 2000 2020 1968 to 2020
Clay and shale 95 180 310 550 15,222 .
Peat 26 16 21 27 1,030
Sand and gravel 19,692 26,000 44,000 73,000 2,141,800
Stone, crushed 333 400 580 920 29,210
Stone, dimension 2 2 2 2 104
1Includes limestone and marl.

2Includes limestone

and sandstone.
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TABLE 19-203 Projected Mineral Production by Selected Commodities (Thousands of Short
Tons), Planning Subarea 2.4

Actual Cumulative

Commodity 1968 1980 2000 2020 1968 to 2020
Clay and shale 3232 400 640 1,030 31,300
Salt = ——e———— 900 2,000 4,000 98,000
Sand and gravel1 5,442 7,600 12,000 20,100 594,400
Stone, crushed 9,322 12,400 21,100 36,000 1,034,400

1.
Limestone .

2Withheld to avoid disclosing individual company confidential data.

TABLE 19-204 Projected Mineral Production by Selected Commodities (Thousands of Short
Tons), Plan Area 3.0

Actual Cumulative
Commodity 1968 1980 2000 2020 1968 to 2020
Gypsum 000 —=—=——= % 1,400 1,900 2,600 93,600
Peat 0 m—————— 2 120 150 200 7,520
Salt 0 —m—e—— 1,250 2,640 5,560 133,200
Sand and gravell 8,613 11,310 18,850 31,530 923,060
Stone, crushed 1 22,0032 29,210 48,720 81,710 2,387,560
Stone, dimension —————— 2 2 2 78
lLimestone.

2Withheld to avoid disclosing individual company confidential data.

TABLE 19-205 Projected Mineral Production by Selected Commodities (Thousands of Short
Tons), Planning Subarea 3.1

Actual Cumulative
Commodity 1968 1980 2000 2020 1968 to 2020
Gypsum 000 e————— 2 1,400 1,900 2,600 93,600
Sand and gravel 3,049 4,100 6,800 11,400 333,600
Stone, crushed 21,566 28,600 47,700 80,000 2,337,600
1Limestone.
2

Withheld to avoid disclosing individual company confidential data.
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TABLE 19-206 Projected Mineral Production by Selected Commodities (Thousands of Short
Tons), Planning Subarea 3.2

Actual Cumulative
Commodi ty 1968 1980 2000 2020 1968 to 2020
Peat ———— 120 150 200 7,520
Salt —————- 1,250 2,640 5,560 133,200
Sand and gravel 5,564 7,210 12,050 20,130 589,460
Stone, crushed 437 610 1,020 1,710 49,960
1Limes tone.

2Withheld to avoid disclosing individual company confidential data.

TABLE 19-207 Projected Mineral Production by Selected Commodities (Thousands of Short
Tons), Plan Area 4.0

Actual Cumulative

Commodity 1968 1980 2000 2020 1968 to 2020
Clay and shale 2,185 2,730 4,390 7,020 213,980
Gypsum 667 810 1,090 1,470 53,540
Peat 1092 138 181 224 8,770
Salt S 12,700 27,200 58,200 1,357,800
Sand and gravel B 49,940 86,290 149,340 4,234,240
Stone, crushed B 47,590 79,220 132,030 3,870,440
Stone, dimension —————— 68 108 168 5,246

1Includes limestone and sandstone.

2Withheld to avoid disclosing individual company confidential data.

TABLE 19-208 Projected Mineral Production by Selected Commodities (Thousands of Short
Tons), Planning Subarea 4.1

Actual Cunmylative
Commodity 1968 1980 2000 2020 1968 to 2020
Clay and shale 1,1452 1,330 2,140 3,430 104,380
Peat === memee—a 130 170 210 8,240
Salt 3,367 4,800 10,200 21,600 515,400
Sand and gravel 23,0292 28,580 47,750 79,780 2,336,080
Stone, crushed™  ==—=--- 4,250 6,840 10,980 333,800

]'Limestone .

2Withheld to avoid disclosing individual company confidential data.

TABLE 19-209 Projected Mineral Production by Selected Commodities (Thousands of Short
Tons), Planning Subarea 4.2

Actual Cumulative

Commodity 1968 1980 2000 2020 1968 to 2020
Clay and shale 356 470 750 1,200 36,620
Sand and gravel 3,838 4,760 7,960 13,300 389,360
Stone, crushed 27,511 36,740 61,390 102,600 2,997,640

llncludes limestone and sandstone.
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TABLE 19-210 Projected Mineral Production by Selected Commodities (Thousands of Short
Tons), Planning Subarea 4.3

Actual Cumulative

Commodity 1968 1980 2000 2020 1968 to 2020
Clay and shale 4862 660 1,070 1,700 51,960
Salt 0 e 5 7,900 17,000 36,600 862,400
Sand and gravel —————— 9,400 17,300 31,800 853,400
Stone, crushed 1,682 2,180 3,600 6,100 177,480

Includes limestone and sandstone.

2Withheld to avoid disclosing individual company confidential data.

TABLE 19-211 Projected Mineral Production by Selected Commodities (Thousands of Short
Tons), Planning Subarea 4.4

Actual Cumulative

Commodity 1968 1980 2000 2020 1968 to 2020
Clay and shale 199 270 430 690 21,020
Sand and gravel 5,791 7,200 13,280 24,460 655,400
Stone, crushed 3,397 4,420 7,390 12,350 361,520

lLimes tone.

TABLE 19-212 Projected Mineral Production by Selected Commodities (Thousands of Short
Tons), Plan Area 5.0

Actual Cumulative

Commodity 1968 1980 2000 2020 1968 to 2020
Clay and shale S 100 160 260 7,850
Iron orel 1,187 1,450 1,990 2,740 97,600
Lead 1 2 2 2 101
Salt 5,218, 8,290 17,490 36,860 882,840
Sand and gravel = ——————- 11,290 18,870 31,500 922,840
Silver? 3 28 42 42 42 2,100
Stone, crushed”, 10,452, 13,950 23,310 38,960 1,140,500
Stone, dimension W ——-—=-—— 3 3 3 156
Zinc 66 95 95 95 4,766

lThousands of long tons.

2Thousands of troy ounces.
3

Includes limestone and marble .

£~

Includes limestone and sandstone.

w

Withheld to avoid disclosing individual company confidential data.
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TABLE 19-213 Projected Mineral Production by Selected Commodities (Thousands of Short
Tons), Planning Subarea 5.1

Actual Cumulative

Commodity 1968 1980 2000 2020 1968 to 2020
Sand and gravel 3,053 4,080 6,820 11,400 333,680
Stone, crushed 2,770 3,610 6,030 10,100 295,260

1.
Limestone.

TABLE 19-214 Projected Mineral Production by Selected Commodities (Thousands of Short
Tons), Planning Subarea 5.2

Actual Cumulative

Commodity 1968 1980 2000 2020 1968 to 2020
Clay and shale @ = ——~———= z 100 160 260 7,850
Sand and grave1:L 4,333 5,850 9,780 16,300 478,000
Stone, crushed 6,914 9,390 15,690 26,200 767,440

1 .
Limestone.

2Withheld to avoid disclosing individual company confidential data.

TABLE 19-215 Projected Mineral Production by Selected Commodities (Thousands of Short
Tons), Planning Subarea 5.3

Actual Cumulative

Commodity 1968 1980 2000 2020 1968 to 2020
Iron ore: 1,187 1,450 1,990 2,740 97,600
Lead l4 2 2 2 101
Sand and gravel = ~—————-——~ 1,360 2,270 3,800 111,160
Silver?2 3 28 42 42 42 2,100
Stone, crushed 768 950 1,590 2,660 77,800
Zinc 66 95 95 95 4,766

lThousands of long tons.

2Thousands of troy ounces.
3

4

Includes limestone and marble.

Withheld to avoid disclosing individual company confidential data.
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Projected Employment for Selected Commodities (Average Number of Men)

TABLE 19-216 Great Lakes Basin

TABLE 19-221 Planning Subarea 2.1

Commodity 1968 1980 2000 2020 Commodity 1968 1980 2000 2020
Coal 92 35 0 0 Iron ore 1,000 715 1,035 1,500
Copper1 1,606 2,000 3,600 6,000 Sand and gravel 380 470 590 800
Gypsum 243 265 305 360 Stone, crushed 215 235 285 360
Iron ore 11,39 12,900 17,555 23,700 Stone, dimension >0 > % 140
Lead-zinc-silver 326 635 700 790 1
Peat 213 280 245 440 2Includes limestone and traprock (basalt).

Sand and gravel 5,585 6,130 7,690 10,445 Includes limestone and granite.
Stone, crushed? 5,346 5,694 6,965 8,914
Stone, dimension p e % TABLE 19-222 Planning Subarea 2.2
1
2Excludes data for Plan Areas 2.0 and 5.0. Commodity 1968 1980 2000 2020
Includes limestone, marble, marl, sandstone, and Coal 92 35 0 0
3traprock (basalt). Peat 21 10 0 0
Includes granite, limestone, and sandstone. Sand and gravel 1,275 1,500 2,000 2,875
Stone, crushed 1,500 1,500 2,000 2,800
Stone, dimension 105 90 70 58
1
TABLE 19-217 Plan Area 1.0 2]:rmludes limestone and marl.
Commodity 1968 1980 2000 2020 Limestone.
Copper 1,606 2,000 3,600 6,000
Iron ore 10,050 11,800 16,000 21,500 .
Peat ’ 29 ’ 90 '110 ’150 TABLE 19-223 Planmng Subarea 2.3
Sand and gravel 345 335 380 470
Stone, crushedl 154 156 142 133 Commodity 1968 1980 2000 2020
1 Peat 29 20 33 40
Includes limestone and traprock (basalt). Sand and gravel B75 950 1,175 1,550
Stone, crushed 2 30 31 27 29
Stone, dimension 2 2 2 2
TABLE 19-218 Planning Subarea 1.1 Mneludes limestone and marl.
Includes limestone and sandst
Commodity 1968 1980 2000 2020 fneludes Simestone and sandstone.
Iron ore 7,600 8,700 11,750 15,800
Peat 29 90 110 150 .
Sand and gtavell 260 250 300 385 TABLE 19-224 Planmng Subarea 2.4
Stone, crushed 4 6 ’ 8 Commodity 1968 1980 2000 2020
1Traprock (basalt). Sand and gravel 250 280 325 425
Stone, crushed 325 375 465 600
lLimestone.
TABLE 19-219 Planning Subarea 1.2

Commodity 1968 1980 2000 2020 TABLE 19-225 Plan Area 3
Copper 1,606 2,000 3,600 6,000
Iron ore 2,450 3,100 4,250 5:700 Commodity 1968 1980 2000 2020
Sand and gravel 85 85 80 85 Gypsun 133 140 165 200
Stone, crushed 150 150 135 125 Peat 48 50 62 80
1 Sand and gravell 390 420 510 670

Includes limestone and traprock (basalt). Stone, crushed 1.2 785 915 1,120 1,425
Stone, dimension ’ 16 22 22 22
1Limestone.

TABLE 19-220 Plan Area 2.0 2Data calculated for Plan Area only.

Commodity 1968 1980 2000 2020

Coal 92 35 0 0 .
Iron ore 1,000 715 1,035 1,500 TABLE 19-226 Planning Subarea 3.1
Peat 50 30 33 40
Sand and gravel 2,780 3,200 4,090 5,650 Commodity 1968 1980 2000 2020
Stone, crushed 2,070 2,141 2,777 3,789

» s 4 ’ 4 Gypsum . 133 140 165 200
Stone, dimension 157 167 162 200 Sand and gravel 140 150 185 240
1 Stone, crushed 744 865 1,065 1,360
Includes limestone, marl, and traprock (basalt).
2Includes limestone, sandstone, and granite. 1Limestone-
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Projected Employment for Selected Commodities (Average Number of Men)

TABLE 19-227 Planning Subarea 3.2

TABLE 19-232 Planning Subarea 4.4

Commodity 1968 1980 2000 2020 Commodity 1968 1980 2000 2020
Peat 48 50 62 80 Sand and gravel 250 260 350 500
Sand and gravel1 250 270 325 430 Stone, crushed 200 210 245 300
Stone, crushed 41 50 55 65 1
T Limestone.
Limestone.
TABLE 19-233 Plan Area 5
TABLE 19-228 Plan Area 4.0 Commodity 1968 1980 2000 2020
Commodity 1968 1980 2000 2020 Iron ore 319 385 520 700
1 Lead-zinc-silver 326 635 700 790
Cypsum 110 125 140 160 Sand and gravel 395 435 525 690
Peat 86 110 140 170
Stone, crushed 570 605 705 860
Sand and gravel 1,675 1,740 2,185 2,965 Stone. dimemsion 10 5 5 5
Stone, crushed 1,767 1,877 2,221 2,707 ’
. ’
Stone, dimension 88 108 132 168 1Includes limestone and marble.
lData calculated for Plan Area only. 2Includes limestone and sandstone.
2Includes limestone and sandstone. 3Data calculated for Plan area only.
. TABLE 19-234 Plan Area 5.0
TABLE 19-229 Planning Subarea 4.1
Commodity 1968 1980 2000 2020 Cotmodity 1968 1980 2000 2020
Sand and gravel 130 145 175 235
Peat 86 110 140 170
Sand and gravel 960 985 1,195 1,565 Stone, crushed 165 170 200 245
Stone, crushed 72 95 150 175 lLimestone.
lLimestone.
TABLE 19-235 Planning Subarea 5.2
TABLE 19-230 Planning Subarea 4.2 Commodi ty 1968 1980 2000 2020
Commodity 1968 1980 2000 2020 Sand and gravel 185 210 255 335
Sand and gravell 165 170 210 275 Stone, crushed 340 370 430 530
Stone, crushed 1,475 1,550 1,800 2,200 1
Limestone.
1Includes limestone and sandstone.
TABLE 19-236 Planning Subarea 5.3
TABLE 19-231 Planning Subarea 4.3 Commodi ty 1968 1980 2000 2020
. ; Iron ore 319 385 520 700
Commodi ty 1968 1980 2000 2020 Lead-zinc-silver 326 635 700 790
Sand and gravell 300 325 430 625 Sand and gravel 80 80 95 120
Stone, crushed 20 22 26 32 Stone, crushed 65 65 75 85

llncludes limestone and sandstone.

1Includes limestone and marble.



GLOSSARY

baseline projection—a projection based on
trends in effect during the base year. It as-
sumes that the resource will continue to
play the same role in the economy as it did in
the past.

basic industry—one that specializes in certain
products, not because of local demand, but
because of lower production costs resulting
from the availability of natural resources;
an export industry.

board foot—a unit of measure equal to one-
twelfth of a cubic foot. It represents a board
of rough lumber 1 ft. sq. X 1 in. thick.

commercial forest land—land not developed for
other purposes that is producing or capable
of producing erops of industrial wood. (Note:
Areas qualifying as commercial forest land
have the capability of producing more than
20 cubic feet of industrial wood per acre per
year, under management. Areas currently
inaccessible and inoperable are included un-
less they are small and unlikely to become
suitable for production.)

constant dollars—the real value of the dollar
from the base year over time. The effect of
changing current dollars to constant dollars
istoremove the change in value due to infla-
tion or deflation.

cord—a unit of measure generally accepted as
4 x 4 x 8 feet. It commonly consists of sticks
4 feet long, in a pile 4 feet high and 8 feet
long. It contains 128 cubic feet of wood, bark,
and air space. The solid wood content of a
standard cord in usually 79 cubie feet.

cull trees—species that will never mature into
merchantable timber. They are often
weeded out during woodland improvement
cuttings.

employment shift analysis—a method of
separating factors that relate to the differ-
ences in regional rates of employment
growth over a specified period of time.
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export base theory—the economic theory that
hypothesizes that economic growth in an
area is determined by the export base, i.e.,
the products manufactured in the area and
demanded outside the area.

forest industry lands—lands owned by com-
panies or individuals operating wood-using
plants.

forest land—land at least 10 percent stocked
by forest trees of any size, or land formerly
having such tree cover and not currently
developed for nonforest use. The minimum
area for classification of forest land is one
acre. Roadside, streamside, and shelter belt
strips of timber must have a crown width of
at least 120 feet to qualify. Unimproved
roads and trails, streams and other bodies
of water, or clearings in forest areas are
classed as forest if they are less than 120 feet
in width.

forest trees—woody plants having a well de-
veloped stem and standing 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 forming the
majority of the stock.

gross national product—the market value of
goods and services produced by the nation’s
economy before deduction of depreciation
charges and other allowances for business
and institutional consumption of durable
capital goods.

gross product originating—a measure of the
productivity of individual industries com-
puted by dividing the gross national product
according to trends in the industrial com-
position of the economy.

growing stock—net volume in cubic feet of live
sawtimber and poletimber trees from stump
to a minimum 4-inch top (of central stem)
outside the bark. Net volume equals gross
volume less deduction for rot.
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growing-steck trees—live sawtimber trees,
poletimber trees, saplings, and seedlings
meeting specified standards of quality or
vigor; excludes cull trees.

growing-stock volume—net volume in cubic
feet of growing-stock trees having a 5-inch
diameter at breast height (d.b.h.) and over
from a 1-foot stump to a minimum 4-inch top
diameter outside bark of the central stem or
to the point where the central stem breaks
into limbs.

‘hardwoods—dicotyledonous trees, usually
broad-leaved and deciduous.

industrial wood—all roundwood products, ex-
cept fuelwood.

land area—(1) Bureau of the Census: the area
of dry land and land temporarily or partly
covered by water such as marshes, swamps,
and river flood plains (omitting tidal flats
below mean high tide); streams, sloughs,
estuaries, and canals less than one eighth of
a statute mile in width; and lakes, res-
ervoirs, and ponds less than 40 acres in
area; (2) Forest Survey: the same as the
Bureau of the Census definition except
minimum width of streams, etc. is 120 feet
and minimum size of lakes is one acre.

land resource area—an area that is homo-
genenous with respect to major soil charac-
teristics, climate, and geologic, vegetative,
and topographic features,

land use—primary occupier of a tract of land,
e.g., crops, pasture, forest, urban, and other.

miscellaneous private lands—privately owned
lands other than forest-industry and
farmer-owned lands.

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 area and Bankhead-Jones
Title ITI lands.

national growth component—the number ofthe
region’s employees that would have ob-
tained or lost jobs in a certain industry had
the industry in that region changed at the
same rate astotal nationalemployment dur-
ing a specific time.

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 land that is in-
capable of yielding industrial wood products
(usually sawtimber) because of the adverse
site conditions.

noncommercial species—tree species of typi-
cally small size, poor form or inferior quality
that normally do not develop into trees suit-
able for industrial wood products.

nonforest land—land that has never supported
forests or lands that were formerly forested
that are now developed for other uses.
(Note: Includes areas used for crops, im-

_proved pasture, residential areas, city
parks, improved roads of any width and ad-
joining clearings, powerline clearings of any
width, and 1-to-40 acre areas of water clas-
sified by the Bureau of the Census asland. If
intermingled in forest area, 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.)

nonstockable—areas of forest land not capable
of supporting seedlings of commercial
species because of the presence of rock,
water or other inhibiting factors.

nonstocked areas—commercial forest land less
than 10 percent stocked with growing-stock
trees.

other Federal lands—Federallands other than
national forests, including lands adminis-
tered by the Bureau of Land Management,
Bureau of Indian Affairs, and other Federal
agencies.

other public lands—all public lands other than
national forests.

ownership—property owned by one owner, re-
gardless of the number of parcels in a
specified area.

personal income—the current income received
by residents of an area from all sources be-
fore deduction of income and other direct
personal taxes.

poletimber stands—stands at least 10 percent
stocked with growing-stock trees, of which



half or more are poletimber and/or saw-
timber trees with poletimber stocking ex-
ceeding that of sawtimber.

poletimber trees—trees of commercial species
that meet regional specifications of sound-
ness and form, and are of the following
diameters at breast height: softwoods,5t0 9
inches; hardwoods, 5to 11 inches. Such trees
will usually become sawtimber treesif left to
grow.

primary forest industry—one which under-
takes the first major processing of the basie
raw material of the industry. In the forest
products industry the basic raw material is
considered to be logs, and the major proces-
sing consists of converting these logs to such
products as lumber, pulp and paper, and ve-
neer and pulpwood.

pulp and paper producer—a forest owner who
manufactures wood pulp and who uses a
greater cubic volume of timber from his land
for this purpose than for any other primary
wood product.

regional share component—a value used in
employment shift analysis resulting from
comparing the regional rate of growth of an
industry with the national rate of growth of
that industry. It is obtained by multiplying
the base year employment by the difference
in the regional and national rate of growth.

residentiary industry—one that serves the
households and other industries of the
economic area. Goods and services produced
by the residentiary industry usually enter
only intra-area trade.

roundwood products—logs, bolts, or other
round sections cut from trees for industrial
or consumer uses. (Note: Includes saw logs,
veneer logs and bolts, cooperage logs and
bolts, pulpwood, fuelwood, piling, poles,
posts, hewn ties, mine timbers, and various
other round, split, or hewn products.)

saw log—a log meeting minimum standards of
diameter, length, and defect, including logs
at least 8 feet long, sound and straight, with
a minimum diameter inside bark for
softwoods of 6 inches (8 inches for
hardwoods) or other combinations of size
and defect specified by regional standards.

sawtimber stands—stands at least 10 percent
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stocked with growing stock trees, with half
or more of total stocking in sawtimber and
poletimber trees, and with sawtimber stock-
ing at least equal to poletimber stocking.

sawtimber trees—live trees of commercial
species containing at least a 12-foot saw log
and meeting regional specifications for
freedom from defect. Softwoods must be at
least 9 inches in diameter at breast height,
except in California, Oregon, Washington,
and coastal Alaska where the minimum
diameteris 11inches. Hardwoods must be at
least 11 inches in diameter in all States.

sawtimber volume—net volume in board feet,
international 1-4 inch rule of merchantable
saw logsinlive sawtimber trees. Net volume
equals gross volume less deductions for rot,
sweep, and other defects that affect use.

secondary manufacturing—an industry that
converts the primary product of a primary
industry to a more highly fabricated prod-
uct.

seedling and sapling trees—trees of commer-
cial species less than b inches in diameter at

breast height and of good form and vigor.

seedlings—live trees less than one inch in
diameter at breast height that are expected
to survive according to regional standards.

softwoods—coniferous trees, usually ever-
green, having needles or scalelike leaves.

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.

stand size class—a classification of forest land
based onthe size class of growing stock trees
on the area, i.e., sawtimber, poletimber, or
seedlings and saplings.

standard cord—a unit of measure for stacked
wood encompassing 128 cubie feet of wood,
bark, and air space. Cord estimates can be
derived from cubic-foot estimates by apply-
ing a factor of 80 cubic feet of wood (inside
bark) per rough cord.

State, county, and municipal lands—lands
owned by States, counties, and local public
agencies or municipalities,orlandsleased to
these governmental units for 50 years or
more.
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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 5inches d.b.h. and larger,
or numbers of trees per acre for trees less
than 5 inches. Tree classes include all live
trees, growing-stock trees, and desirable
trees. Classifications of forest land and
forest types are based on stocking of all live
trees. Classifications of condition classes are
based on stocking of desirable trees.

stocking percentage—current area occupancy
or stocking in relation to specified stocking
standards.

stocking standard—the minimum number or
basal area per acre of well spaced trees re-
quired to fully utilize a forest site.

timber products—roundwood products and

plant by-products, including roundwood
products cut from growing stock on com-
mercial forest land. Other sources are cull
trees, salvable dead trees, limbs, saplings,
trees on noncommercial and nonforest
lands, and plant by-products.

tree size classes—a classification of growing-
stock trees according to diameter at breast
height (d.b.h.) outside bark, including saw-
timber trees, poletimber trees, saplings, and
seedlings.

veneer—a thin sheet of wood cut on a veneer
machine. Logs used for this purpose are
generally of better quality, larger in size,
and have higher value than other forest
products.

veneer log—tree segment suitable for veneer.



LIST OF ABBREVIATIONS

BOM—Bureau of Mines, U.S. Department of
the Interior

BOR—Bureau of QOutdoor Recreation, U.S.
Department of the Interior

BSF&W—Bureau of Sport Fisheries and
Wildlife, U.S. Department of the Interior

CNI—Conservation Needs Inventory
cwt.—hundredweight
d.b.h.—diameter at breast height

EPA—U.S. Environmental Protection Agency

ERS—Economic Research Service, U.S. De-
partment of Agriculture

FS—Forest Service, U.3. Department of Ag-
riculture

GNP—Gross National Product
GPO—Gross Product Originating

HUD—U.S. Department of Housing and
Urban Development

NCD, CE—North Central Division, Corps of
Engineers

NCFES—North Central Forest Experiment
Station

NEFES—Northeast Forest Experiment Sta-
tion .

OASI—O0ld Age and Survivors Insurance

OBE—Office of Business Economics, U.S. De-
partment of Commerce

OBERS—Office of Business Economics/
Economic Research Service

PSA—Planning Subarea

SCS—Soeil Conservation Service, U.S. De-
partment of Agriculture

SIC—Standard Industrial Classification

SMSA—Standard Metropolitan Statistical
Area

SRG—Soil Resource Group
Ul—Unemployment Insurance
USDA—U.S. Department of Agriculture
USDC—U.S. Department of Commerce

USDI—U.S. Department of the Interior
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